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Preface 

 

 The 5
th
 International Silpakorn Graduate Study Conference 2015 (IGSC2015)  

"Creative Education: Intellectual Capital toward ASEAN " on July 16 – 17 2015 is going to 

be a major contribution of the Graduate Research and Creative to the community of 

graduate students researchers and artists. In addition, this is one of the the celebrations 

on the auspicious occasion of Her Royal Highness Princes Maha Chakri Sirindhorn’s 5th cycle 

birthday anniversary 2
nd

  April 2015. 

 We are proud to offer presentations from a number of participants from 

academic research institutes and organizations around the country and abroad.         

The IGSC 2015 conference program committee has done the great job in establishing an 

outstanding program which includes: 

• Keynote speakers who is the deputy secretary-general of office of the 

higher education commission (Assoc. Prof. Soranit Siltharm,Ph.D.) 

• Selected research papers to be presented in oral sessions. 

• Poster sessions to engage and interact with researchers from several 

institutes. 
 

 We would like to thank the keynote, referee and committee who 

contributed for this conference. As well as experts who share the knowledge in research 

and creative works. In addition we would like to thank all staff of the Graduate School 

who organized this successful conference and also thank for the sponsors. We look 

forward to initiate the opportunity to work together to develop graduate education 

among universities and strengthen graduate research and creativity in future. 
 

 

(Assoc. Prof. Panjai Tantatsanawong Ph.D.) 

Dean of Graduate School, Silpakorn University 
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Abstract 

 Investigation of the broth extract from the endophytic fungus Xylaria sp. 

PSU-H182 isolated from a leaf of Hevea brasiliensis resulted in the isolation of three 

known chromanone derivatives, including paecilin B (1), 11-deoxyblennolide D (2) 

and gonytolide C (3), together with one known phenylacetic acid, curvulin (4). The 

structures were determined by analysis of spectroscopic data, especially 1D and 2D 

NMR, and confirmed by comparison of their spectroscopic data with those previously 

reported. The relative configurations were assigned using NOEDIFF data while the 

absolute configurations were established by comparison of the optical rotations and 

CD spectra with those previously reported. 

 

Keywords: Xylaria sp.; Hevea brasiliensis; Chromanone; Phenylacetic acid 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

"Creative Education: Intellectual Capital toward ASEAN " 2 Graduate School, Silpakorn University



 

Introduction 

 Endophytic fungi have been recognized as a prolific source of biologically 

active metabolites. The fungi in the genus Xylaria have been extensively investigated 

and produce many types of bioactive compounds such as α-glucosidase inhibitory 

07H239-A (Song et al., 2012), cytotoxic cytochalasin D (Klaiklay et al., 2012) and 

antifungal 9-deoxyhymatoxin A (Wu et al., 2014). With an effort to search for 

bioactive compounds from the endophytic fungi, we have conducted our research with 

the fungus Xylaria sp. PSU-H182 isolated from a leaf of Hevea brasiliensis collected 

in Trang Province, Thailand. The ethyl acetate extract from the culture broth of this 

fungus exhibited antioxidant activity against DPPH
•
, OH

•
 and O2

•−
 with the IC50 

values of 0.12, 1.29 and 0.77 mg/mL, respectively. Herein we report the isolation and 

characterization of three known chromanones, paecilin B (1), 11-deoxyblennolide D 

(2) and gonytolide C (3), together with one known phenylacetic acid, curvulin (4), 

(Figure 1). 

 

Objectives 

 1. To isolate secondary metabolites from the endophytic fungus Xylaria sp. 

PSU-H182. 

 2. To identify the structures of isolated compounds. 

 

Experimental 

 General Procedures. Melting points were determined on an electrothermal 

melting point apparatus (Electrothermal 9100) and reported without correction. Optical 

rotations were measured on a JASCO P-1020 polarimeter. Ultraviolet (UV) absorption 

spectra were measured with an UV-160A SHIMADSU spectrophotometer. Infrared 

(IR) spectra were recorded neat using a PerkinElmer 783 FTS165 FT-IR spectrometer. 

CD spectra were recorded on a JASCO model J-810 polarimeter. 
1
H and 

13
C NMR 

spectra were recorded by a 300 or 500 MHz Bruker FTNMR Ultra Shield
TM

 

spectrometer using tetramethylsilane (TMS) as an internal standard. Thin-layer 

chromatography (TLC) and preparative TLC were performed on silica gel 60 GF254 

(Merck). Column chromatography (CC) was carried out on Sephadex LH-20 or silica 

gel (Merck) type 60 (230-400 mesh ASTM) or type 100 (70-230 mesh ASTM). 
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Solvents for extraction and chromatography were distilled at their boiling point ranges 

prior to use except for analytical grade reagents. Petroleum ether has a boiling point 

range of 40-60 °C. 

 Fungal material. The endophytic fungus PSU-H182 was isolated from 

lamina of rubber tree (Hevea brasiliensis) located in Trang Province, Thailand. This 

fungus was deposited at the Department of Microbiology, Faculty of Science, Prince 

of Songkla University.  

 Fermentation, extraction and isolation. The Para rubber leaf-derived 

fungus Xylaria sp. PSU-H182 was grown on potato dextrose agar at 25 °C for five 

days. Three pieces (0.5 × 0.5 cm
2
) of mycelial agar plugs were inoculated into 500 

mL Erlenmeyer flasks containing 300 mL of potato dextrose broth at room 

temperature for four weeks. The flask culture (15 L) was filtered to separate into the 

filtrate and wet mycelia. The filtrate (50 x 300 mL) was extracted twice with an equal 

volume of EtOAc (2 x 500 mL). The EtOAc layer was dried over anhydrous Na2SO4 

and evaporated to dryness under reduced pressure to yield a black-brown gum (2.16 

g). The crude extract was subjected to CC over Sephadex LH-20 using MeOH as an 

eluent to afford four fractions (A-D). Fraction B (1.5 g) was fractionated by CC over 

silica gel using a gradient of acetone/CH2Cl2 (1:19→1:0) to provide ten fractions (B1-

B10). Fraction B1 (23.6 mg) was purified by flash CC over silica gel using an 

isocratic system of 5% acetone/petroleum ether followed by preparative TLC using 

acetone/petroleum ether (1:9) (7 runs) as a mobile phase to yield 1 (3.2 mg), 2 (1.1 

mg) and 3 (1.7 mg). Fraction B3 (132.2 mg) was subjected to CC over silica gel using 

a gradient of acetone/petroleum ether (3:7) to give 4 (17.1 mg). 

 Paecilin B (1): Colorless gum; [α]D
25 +47.6 (c = 0.09, CHCl3); UV 

(MeOH) λmax (log ɛ) 271 (3.52), 349 (3.08) nm; CD (c = 5.62x10
-4

 mol/L, CHCl3) λmax 

(Δɛ) 240 (+56.58), 271 (+77.03), 307 (+22.61), 342 (0.03), 364 (+5.00); IR (neat) 

νmax 3437, 1790, 1740, 1652 cm
-1

; 
1
H NMR (CDCl3, 300 MHz) and 

13
C NMR 

(CDCl3, 75 MHz), see Table 1. 

 11-Deoxyblennolide D (2): Colorless gum; [α]D
25 24.7 (c = 0.03, CHCl3); 

UV (MeOH) λmax (log ɛ) 270 (3.77), 346 (3.32) nm; CD (c = 1.56x10
-4

 mol/L, CHCl3) 

λmax (Δɛ) 239 (19.60), 270 (11.27), 308 (5.13), 346 (+3.39); IR (neat) νmax 3415, 
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1792, 1733, 1654 cm
-1

; 
1
H NMR (CDCl3, 500 MHz) and 

13
C NMR (CDCl3, 125 

MHz), see Table 1. 

 Gonytolide C (3): Colorless gum; [α]D
25 +24.4 (c = 0.18, CHCl3); UV 

(MeOH) λmax (log ɛ) 277 (4.32), 344 (3.73) nm; CD (c = 5.62x10
-4

 mol/L, CHCl3) λmax 

(Δɛ) 238 (+61.57), 272 (+67.73), 290 (+44.74), 339 (0.93), 363 (+4.85); IR (neat) 

νmax 3450, 1787, 1737, 1648 cm
-1

; 
1
H NMR (CDCl3, 500 MHz) and 

13
C NMR 

(CDCl3, 125 MHz), see Table 1. 

 Curvulin (4): White solid; mp 149.0-150.0 ºC; UV (MeOH) λmax (log ɛ) 

219 (3.10), 270 (3.79), 301 (3.65) nm; IR (neat) νmax 3413, 1720, 1702 cm
-1

; 
1
H NMR 

(acetone-d6, 300 MHz) and 
13

C NMR (acetone-d6, 75 MHz), see Table 2. 

 

Results and discussion 

 Paecilin B (1) was isolated as a colorless gum. It showed UV absorption 

bands of a chromanone chromophore at 271 and 349 nm (El-Elimat et al., 2015). The 

IR absorption bands were observed at 3437, 1790, 1740 and 1652 cm
-1

 for hydroxy, γ-

lactone carbonyl, ester carbonyl and conjugated ketone carbonyl groups, respectively 

(Guo et al., 2007). The 
1
H NMR spectroscopic data (Table 1) displayed characteristic 

signals for one chelated hydroxy proton (δH 11.44, s, 1H), three aromatic protons of a 

1,2,3-trisubstituted benzene [δH 7.42 (t, J = 8.4 Hz, 1H) and 6.56 and 6.54 (each dd, J 

= 8.4 and 0.9 Hz, 1H)], one oxymethine proton (δH 4.44, d, J = 3.9 Hz, 1H), one 

methoxy group (δH 3.73, s, 3H), one methine proton (δH 2.89, m, 1H), two sets of 

nonequivalent methylene protons [δH 3.19 and 3.03 (each d, J = 17.1 Hz, 1H) and 

2.90 (dd, J = 16.5 and 9.3 Hz, 1H) and 2.23 (dd, J = 16.5 and 3.6 Hz, 1H)] and one 

methyl group (δH 1.28, d, J = 6.9 Hz, 3H). The 
13

C NMR spectroscopic data (Table 1) 

consisted of one ketone carbonyl (δC 193.96), one γ-lactone carbonyl (δC 175.06), one 

ester carbonyl (δC 168.83), four quaternary (δC 161.98, 159.16, 107.64 and 84.24), 

five methine (δC 139.06, 110.63, 107.64, 87.54 and 30.00), one methoxy (δC 53.59), 

two methylene (δC 39.80 and 36.07) and one methyl (δC 20.81) carbons. The chelated 

hydroxy proton resonating at δH 11.44 (1-OH) was placed at C-1 (δC 161.98), a peri-

position to the ketone carbonyl carbon at δC 193.96 (C-9), and showed HMBC 

correlations (Table 1) with C-1, C-2 (δC 110.63), C-3 (δC 139.06) and C-9a (δC 

107.64). The aromatic protons resonating at δH 6.56, 7.42 and 6.54 were attributed to 
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H-2, H-3 and H-4, respectively, on the basis of their multiplicities and the coupling 

constants as well as a HMQC correlation of H-2 with C-2. The HMBC correlations of 

Hab-8a (δH 3.19 and 3.03) with C-9, C-9a and C-10a (δC 84.24) and those of H-4 with 

C-4a (δC 159.16) and C-9a along with the chemical shifts of C-4a and C-10a 

constructed a dihydrochromone unit. Both the methoxy protons at δH 3.73 (H3-13) and 

Hab-8a exhibited the 
3
J HMBC correlations with the ester carbonyl carbon (δC 168.83, 

C-12), indicating that a methoxycarbonyl moiety was connected to C-10a of the 

dihydrochromone unit. The oxymethine proton at δH 4.44 (H-5) showed a 
1
H-

1
H 

COSY correlation with H-6 (δH 2.89), which was further correlated with H3-11 (δH 

1.28) and Hab-7 (δH 2.90 and 2.23). The HMBC correlations of H-5 and Hab-7 with C-

8 (δC 175.06) together with the chemical shifts of C-5 (δC 87.54) and C-8 established 

a 4-methyl-γ-lactone unit. This unit was attached at C-10a of the dihydrochromone 

unit on the basis of the 
3
J HMBC correlation of Hab-8a with C-5. The relative 

configuration of 1 was assigned on the basis of the NOEDIFF experiment. Signal 

enhancement of H3-11 and H3-13, upon irradiation of H-5, revealed their close 

proximity. Comparison of the optical rotation of 1 ([α]
D

25
 +47.6, c = 0.09, CHCl3) with 

that of paecilin B ([α]
D

24
 +42.0, c = 0.09, CHCl3) (El-Elimat et al., 2015), a fungal 

metabolite from the fungus Septophoma terrestris, indicated that they should have the 

same absolute configuration because they displayed similar optical rotation. 

Furthermore, the absolute configuration was confirmed by the CD spectrum. The 

positive bands in the 250-330 nm indicated C-10aR configuration (Zhang, et al., 

2008) and also allowed the assignment of the other stereogenic centers on the basis of 

the relative stereochemistry. Consequently, 1 was characterized as paecilin B of 

which the absolute configurations at C-5, C-6 and C-10a were S, S and R, 

respectively. 

 11-Deoxyblennolide D (2) was obtained as a colorless gum. The UV and 

IR absorption bands were similar to those of 1, indicating the presence of identical 

chromophores. Comparison of the the 
1
H and 

13
C NMR spectroscopic data (Table 1) 

along with 
1
H-

1
H COSY and HMBC spectra of 1 and 2 indicated that they had 

identical planar structure. However, the methine proton (H-5) and methyl group (6-

CH3) were assigned to be in β position, according to the following NOEDIFF 
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experiment. When H-5 (δH 4.37) was irradiated, the signal intensity of H3-11, but not 

that of H3-13, was affected. Therefore, 2 differed from 1 in the spatial arrangement of 

the methoxycarbonyl moiety of the dihydrochromone. The absolute configurations of 

2 were assigned to be 5S, 6S and 10aS, respectively, by comparison of the optical 

rotation of 2 ([α]
D

25
 24.7, c = 0.03, CHCl3) with that of 11-deoxyblennolide D ([α]

D

20
 

26.1, c = 0.03, CHCl3) (El-Elimat et al., 2015), a fungal metabolite from the fungus 

S. terrestris. In the CD spectrum, the negative bands in the 250-330 nm revealed C-

10aS configuration (Zhang, et al., 2008). This data supported the assignment of 

above-mentioned configuration. Therefore, 2 was identified as 11-deoxyblennolide D. 

 Gonytolide C (3) was isolated as a colorless gum. The UV and IR 

absorption bands indicated that 3 contained the same chromophore and functional 

groups as 1. The 
1
H NMR spectroscopic data of 3 (Table 1) almost resembled those of 

1 except for signals of three aromatic protons of the 1,2,3-trisubstituted benzene in 1 

were replaced by signals for two meta-coupled aromatic protons in 3 (δH 6.41 and 

6.38, each brd, J = 1.0 Hz, 1H) as well as the appearance of signal for the methylene 

protons (δH 2.45, each m, 1H, Hab-6) instead of the methine proton (H-6) in 1. The 
13

C 

NMR spectroscopic data (Table 1) displayed one additional methylene carbon at δC 

22.04 which replaced signal for a methine carbon in 1. The methylene protons (Hab-6) 

showed HMBC correlations with C-5 (δC 80.96), C-7 (δC 27.62), C-8 (δC 175.44) and 

C-10a (δC 84.07) (Table 1). These results indicated that the 4-methyl-γ-lactone moiety 

in 1 was substituted by a γ-lactone unit in 3. In addition, the methyl protons (δH 2.31, 

s, 3H, H3-11) appeared as a singlet instead of a doublet and resonated at lower field 

than that in 1. The HMBC correlations of the methyl protons with C-2 (δC 111.63), C-

3 (δC 151.57) and C-4 (δC 108.50), indicating that the methyl group was attached at C-

3. In the NOEDIFF experiment, when H-5 was irradiated, the signal intensity of H3-

13 was affected, indicating their close proximity. The observed optical rotation of 3, 

[α]
D

25
 +24.4 (c = 0.18, CHCl3), was similar to that of gonytolide C, [α]

D
 +25.1 (c = 

0.18, CHCl3) (Kikuchi et al., 2011), indicating that C-5 and C-10a had S and R 

configurations, respectively. Furthermore, the similar CD spectrum of 3 to that 1 

supported that 3 had C-10aR configuration. Consequently, 3 was assigned as 
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gonytolide C which was previously isolated from the fungus Gonytrichum sp. 

(Kikuchi et al., 2011). 

 Curvulin (4) was obtained as a white solid. The UV spectrum showed 

absorption bands at 219, 270 and 301 nm, indicating the presence of benzene and 

conjugated carbonyl chromophores. The IR absorption bands were observed at 3413, 

1720 and 1702 cm
-1

 for hydroxy, ester and ketone carbonyl groups, respectively 

(Varma et al., 2006). The 
1
H NMR spectroscopic data (Table 2) showed signals of 

two hydroxy protons (δH 10.61 and 8.98, each brs, 1H), two meta-coupled aromatic 

protons (δH 6.36 and 6.33, each d, J = 2.4 Hz, 1H), two sets of methylene protons [δH 

4.10 (q, J = 7.2 Hz, 2H) and 3.78 (s, 2H)], one acetyl group (δH 2.52, s, 3H) and one 

methyl group (δH 1.21, t, J = 7.2 Hz, 3H). The 
13

C NMR spectroscopic data (Table 2) 

exhibited one ketone carbonyl (δC 203.52), one ester carbonyl (δC 171.62), four 

quaternary (δC 161.90, 161.53, 137.99 and 119.48), two methine (δC 112.36 and 

102.75), two methylene (δC 61.10 and 40.69) and two methyl (δC 32.19 and 14.51) 

carbons. The aromatic proton at δH 6.36 was assigned as H-4' and displayed the 

HMBC correlations with C-2' (δC 119.48), C-3' (δC 161.90), C-5' (δC 161.53) and C-6' 

(δC 112.36) (Table 2). The remaining meta-coupled aromatic proton (δH 6.33) was 

then attributed to H-6' on the basis of its multiplicity and a coupling constant of 2.4 

Hz. The methyl protons (δH 1.21, H3-1) showed a 
1
H-

1
H COSY correlation with the 

methylene protons (δH 4.10, H2-2). The HMBC cross peaks of H2-2 and H2-5 (δH 

3.78) with the ester carbonyl carbon (δC 171.62, C-4) constructed a 1-substituted ethyl 

acetate unit. This unit was linked to C-1' (δC 137.99) of the aromatic ring on the basis 

of the 
3
J HMBC correlations of H2-5 with C-1', C-2' and C-6'. The HMBC 

correlations of H3-8' (δH 2.52) with C-2' and C-7' (δC 203.52) established the 

attachment of the acetyl group at C-2'. Two hydroxy protons at δH 10.61 and 8.98 

were attached at C-3' (δC 161.90) and C-5' (δC 161.53) on the basis of the chemical 

shifts of these carbons. Finally, 4 was identified as curvulin which has been isolated 

from Curvularia lunata (Varma et al., 2006). 

 

Conclusion 

 Three known chromanones, paecilin B (1), 11-deoxyblennolide D (2) and 

gonytolide C (3), together with one known phenylacetic acid, curvulin (4), were 
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isolated from the broth extract of the endophytic fungus Xylaria sp. PSU-H182. So 

far, there has been only one report on the isolation of chromanone from the genus 

Xylaria (Gong et al., 2008). To the best of our knowledge, compound 4 has never 

been obtained from this genus. 
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Figure 1. The structures of compounds 1-4 
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Table 1 
1
H, 

13
C NMR spectroscopic and HMBC data of 1, 2 and 3 

 
Position Paecilin B (1) 11-Deoxyblenolide D (2) Gonytolide C (3) 

δH 

(mult., JHz) 

δC 

(C-Type) 

HMBC δH 

(mult., JHz) 

δC 

(C-Type) 

HMBC δH 

(mult., JHz) 

δC 

(C-Type) 

HMBC 

1  161.98 (C)   162.27 (C)   161.98 (C)  

1-OH 11.44 (s)  C-1, C-2, C-3, 

C-9a 

11.45 (s)  C-1, C-2,     

C-3, C-9a 

11.44 (s)  C-1, C-2, C-3, 

C-9, C-9a 

2 6.56 (dd, 

8.4, 0.9) 

110.63 (CH) C-1, C-4, C-9a 6.55 (dd, 

8.0, 0.5) 

110.78 (CH) C-1, C-4,     

C-9a 

6.38  

(brd, 1.0) 

111.63 (CH) C-1, C-4, 

C-9a, C-11 

3 7.42 (t, 8.4) 139.06 (CH) C-1, C-4, C-4a 7.41 (t, 8.0) 138.80 (CH) C-1, C-4, C-4a  151.57 (C)  

4 6.54 (dd, 

8.4, 0.9) 

107.64 (CH) C-2, C-4a,     

C-9a 

6.50 (dd, 

8.0, 0.5) 

107.56 (CH) C-2, C-4a,    

C-9, C-9a 

6.41 

(brd, 1.0) 

108.50 (CH) C-2, C-4a,   

C-9, C-9a 

4a  159.16 (C)   159.54 (C)   159.05 (C)  

5 4.44        

(d, 3.9) 

87.54 (CH) C-6, C-7, C-8,  

C-8a, C-11,   

C-12 

4.37        

(d, 3.5) 

86.85 (CH) C-6, C-7, C-8, 

C-8a, C-10a, 

C-11 

4.86 (dd, 

8.0, 5.5) 

80.96 (CH) C-6, C-7, C-8, 

C-8a, C-10a, 

C-12 

6 2.89 (m) 30.00 (CH) C-8, C-11 2.86 (m) 29.92 (CH)  a: 2.45 (m) 

 

b: 2.45 (m) 

22.04 (CH2) C-5, C-7, 

C-8, C-10a 

C-5, C-7,     

C-8, C-10a 

7 a: 2.90 (dd, 

16.5, 9.3) 

 

b: 2.23 (dd, 

16.5, 3.6) 

36.07 (CH2) C-5, C-6, C-8, 

C-11 

 

C-5, C-6, C-8, 

C-11 

a: 3.02 (dd, 

18.0, 9.5) 

 

b: 2.23 (dd, 

18.0, 4.5) 

36.52 (CH2) C-5, C-6,     

C-8, C-11 

 

C-5, C-6,     

C-8, C-11 

a: 2.71 

(ddd, 18.0, 

10.0, 7.0) 

b: 2.59 

(ddd, 18.5, 

10.0, 6.5) 

27.62 (CH2) C-5, C-6,     

C-8 

 

C-5, C-6,     

C-8 

8  175.06 (C=O)   175.12 (C=O)   175.44 (C=O)  

8a a: 3.19  

(d, 17.1) 

b: 3.03  

(d, 17.1) 

39.80 (CH2) C-9, C-9a,     

C-10a, C-12 

C-5, C-9,       

C-10a, C-12 

a: 3.49     

(d, 17.0) 

b: 3.08     

(d, 17.0) 

40.90 (CH2) C-5, C-9,     

C-10a, C-12 

C-9, C-9a,   

C-12 

a: 3.11 

(d, 17.0) 

b: 2.95  

(d, 17.0) 

39.47 (CH2) C-5, C-9, C-9a, 

C-10a, C-12 

C-5, C-9,     

C-10a, C-12 

9  193.96 (C=O)   194.88 (C=O)   193.04 (C=O)  

9a  107.64 (C)   107.56 (C)   105.69 (C)  

10a  84.24 (C)   84.60 (C)   84.07 (C)  

11 1.28 (d, 6.9) 20.81 (CH3) C-5, C-6, C-7 1.19 (d, 7.0) 20.70 (CH3) C-5, C-6, C-7 2.31 (s) 22.62 (CH3) C-2, C-3, C-4 

12  168.83 (C=O)   169.33 (C=O)   168.98 (C=O)  

13 3.73 (s) 53.59 (CH3) C-12 3.75 (s) 53.50 (CH3) C-12 3.74 (s) 53.59 (CH3) C-12 
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Table 2 
1
H, 

13
C NMR spectroscopic and HMBC data of 4 

 
Position Curvulin (4) 

δH (mult., JHz) δC (C-Type) HMBC 

1 1.21 (t, 7.2) 14.51 (CH3) C-2 

2 4.10 (q, 7.2) 61.10 (CH2) C-1, C-4 

4  171.62 (C=O)  

5 3.78 (s) 40.69 (CH2) C-1', C-2', C-6' 

1'  137.99 (C)  

2'  119.48 (C)  

3'  161.90 (C)  

3'-OH 10.61 (brs)   

4' 6.36 (d, 2.4) 102.75 (CH) C-2', C-3', C-5', C-6', C-7' 

5'  161.53 (C)  

5'-OH 8.98 (brs)   

6' 6.33 (d, 2.4) 112.36 (CH) C-5, C-2', C-4', C-5', C-7' 

7'  203.52 (C=O)  

8' 2.52 (s) 32.19 (CH3) C-2', C-7' 
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Abstract  

Ground  penetrating  radar  was  used  to  mapping  buried  archaeological  

structures at Wat Yong Geu in Omkoi archaeological site  located  in Chiang  Mai 

Province. This ground penetrating radar surveys used a 400-megaheartz central 

frequency antenna along 44 parallel lines in a 21.5-meter x 47-meter area. The processed 

data were displayed in 2D images and 3D visualizations in time-slices maps and iso-

amplitude surfaces map reveal buried ancient, archaeological structural remains. 

Therefore, Ground penetrating radar was proved to be very useful for archaeological 

mapping, because the boundary of buried archaeological structures can be clearly 

determined.  

 

Keywords: ground-penetrating  radar,  GPR,  archaeological  survey,  buried ancient 

structure, time-slice map, iso-amplitude surfaces map  

  

1. Introduction    

Ground-penetrating radar (GPR) method is one of the most successfully applied 

methods in archaeological survey (Basile et al., 2000; Leucci et al., 2006), because of the 

GPR is effective and provides the high resolution near the surface. GPR uses the high 

frequency pulsed electromagnetic waves to acquire subsurface information. The pulse of 

electromagnetic (EM) energy is directed into the ground, which propagates through the 

subsurface materials at a velocity determined by the material's permittivity, until it hits a 

"Creative Education: Intellectual Capital toward ASEAN " 14 Graduate School, Silpakorn University



buried ancient structure or boundary with different electrical properties. Then part of the 

wave energy is reflected or scattered back to the surface, while part of the energy 

continues to travel downward. The wave that is reflected back to the surface is captured 

by a receiving antenna and recorded on a digital storage device for later interpretation. 

The amplitude of the recorded reflections is proportional to the contrast in dielectric 

properties between the layers. The areas of low amplitude indicate homogenous material 

or sediment, while areas of high amplitude indicate areas of greater contrast of physical 

properties of the subsurface, and potentially associated with buried archaeological 

artifacts, caves, or significant stratigraphic changes (Conyers, 2004).  

 

2. Objectives 

Mapping the subsurface archaeological structures at Wat Yong Geu in Omkoi 

archaeological site, Chiang Mai City, Thailand for excavation planning.  

 

3. Research Methodology 

 3.1. Site description  

The original Wat Yong Geu was constructed in the age of the Queen Chamadevi  

and Wat Yong Geu is deserted temple. Wat Yong Geu is one of the most important 

temples in Omkoi archaeological site located in Omkoi District, Chiang Mai Province 

(Figure 1). The archaeological interest of the site arises from the discovery of the remains 

of brick walls, Mondop Pagoda and furnaces by the Chiang Mai Fine Arts Department.  
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Figure 1. The map of the study area. 
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3.2. Data acquisition and data processing  

The GPR data were acquired using the GSSI TerraSIRch SIR System-

3000 instrument with 400 MHz center frequency. The GPR data included 44 

parallel profiles in the east-west direction with 0.5 m profile spacing covering an 

area of 21.5 × 47 m
2
 (Figure 2.) and 2 meter reference marks for accurate distance 

correlations. The geometry was assigned to the raw GPR data and input into the 

Reflexw and VISTA 2D/3D Seismic Processing Software for data processing. 

The main processing steps were trace editing, background removal, frequency 

filter, deconvolution, and migration (Figure 3.).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. (a) GSSI SIR-3000 GPR system, (b) 400 MHz antenna  

 and (c) GPR survey lines. 
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(b) (c) 
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 Figure 3. Processing steps applied to GPR data of profile Line026. (a) raw data,(b) 

dewow, (c) set time zero, (d) background removal, (e) band pass filter and (f) 

migration. 
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4. Result/ Conclusion 

Figure 4 shows GPR 2D profiles of survey lines. The anomalies were detected at 

all survey lines and shows the anomaly at 27-36 meters with depth of 0.6 meters. Most 

strong and continuous reflections associated with anomalies labeled B.  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Seven parallel GPR profiles. 
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Figure 5 is the GPR time-slide presents high amplitude anomalies are probably 

related to subsurface archaeological stuctures. The GPR time-slide views give clearer 

image of the subsurface over the survey area where the distributions of anomalies are 

well mapped. Iso-amplitude surface map of threshold value are shown in Figure 6, the 

reflective bodies be clearly observed in the 3D volume below the study area. 

GPR  anomalies  were clearly observed with 3D visualization techniques, namely, 

time-slices map and iso-amplitude surfaces map. The amplitude variations of the 

reflected radar waves and was used as indicators of the subsurface changes in physical 

properties. GPR  is  useful  in  mapping  the  subsurface  for  preliminary  evaluation  of  

any  structure  that  favorable  with archaeology. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. GPR time-slice map of the study area. 
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Figure 6. The iso-amplitude surfaces map of GPR data. 

 

5. Discussion 

GPR imaging was successfully used in mapping buried archaeological structures 

of the Wat Yong Geu in Omkoi archaeological site. Buried ancient and archaeological 

structures show as a groups of hyperbolic anomalies. The interface appears as a nearly 

horizontal linear anomaly at depths of 0.6 meters. Although some anomalous areas can 

be tentatively identified in the data, it is difficult to draw further conclusions about the 

shape or sources (i.e. buried walls, floors, walkways, etc) of these anomalies.  

  

6. Recommendations 

 In future survey should be using other geophysical methods (Electrical resistivity, 

magnetic methods) to more accurate defines shape of the buried archaeological 

structures. 
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Abstract 

The seismic refraction tomography was carried out in moo 6 Kued Sam Sib 

Village in Pang Ma Pha District in Mae Hong Son Province. In the area, the subsurface 

cavity is one of the causes of sinkhole hazard and most importance sinkhole site. The aim 

of this study is to create the velocity models of subsurface cavity using seismic refraction 

and tomography interpretation. The study area is encompasses an area of about 150 x 250 

square meters. Fourteen seismic refraction line surveys were run over the study area 

using Geometrics StrataView seismograph consist of seven lines of seismic refraction 

were acquired with fan shooting configuration and seven lines of seismic refraction 

tomography were acquired with broadside configuration. The result presented in two and 

three dimensional velocity models. It has two layers that consist of the top soil and 

limestone layer. The velocity models of subsurface cavity structure were characterized by 

low velocity range 1,200 to 1,500 meters per second in the limestone layer which it 

possible to the water or mud filled in the void. It is many small and separated at 10 to 15  

 

"Creative Education: Intellectual Capital toward ASEAN " 23 Graduate School, Silpakorn University



meter deep. Therefore, this indicated that the seismic refraction tomography is able to 

resolve subsurface cavity feature in the limestone layer.   

Keywords: The seismic refraction tomography, the subsurface cavity, sinkhole hazard, 

fan shooting configuration, broadside configuration. 

 

1. Introduction 

Karst cavity is a natural space in the subsurface limestone, due to the 

dissolution process of carbonate and acidic surface water. The development of the 

subsurface cavity causes to a collapse of the surface sediments into bedrock cavities and 

creates a big hole on the surface. A presence of cavities in subsurface limestone causes a 

severe problem for urban or socialized areas such as a potential risks for human safety, 

building foundations and roads damages. Therefore, determining of the position and 

boundaries of subsurface cavity is necessary for suitable prevention and resolution. 

The detection of subsurface cavity can be used many technique. The best one 

of these techniques is geophysics investigation which is inexpensive and effective 

methods to obtain subsurface information. A variety of geophysics techniques can be 

used to detect the presence of the subsurface cavities and voids. All of them are based on 

a physical contrast between cavities and the surrounding rocks. The difference in 

physical properties between water (or clay)-filled cavity and the surrounding limestone 

may be the most outstanding physical feature of a cavities (Aziz and Ali, 2013). So, the 

seismic refraction tomography for identification of subsurface cavity was introduced for 

this study.  

The seismic refraction tomography is one of geophysics technique that 

combing of two techniques, the seismic refraction method and seismic tomography to 

increases the resolution of the subsurface structure detection. The seismic refraction 

method has been developed for shallow subsurface investigation and the seismic 

tomography increases the resolution of shallow velocity structure classification. 
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2. Objectives 

To detect the subsurface cavity from velocity models by seismic refraction 

tomography.  

 

3. Research Methodology 

3.1. Area of investigation 

This study proposes seismic refraction and seismic tomography to detect 

the subsurface cavity located at Kued Sam Sib Village, Pang Ma Pha District, 

Mae Hong Son Province (Figure 1). It covers an area of about 150 x 250 

square meters. 

The geological settings of the study area are composed of sedimentary 

rocks of Pha Huad Formation (Figure 2). The Pha Huad Formation consists of 

shale and thick bed limestone. Regional trend of the rocks runs in the north-

south direction. The geological structures have fold and fault. Three main sets 

of faults in northeast- southwest direction, north-south direction and 

northwest-southeast direction were observed. 

 

3.2. Data acquisition  

Fourteen seismic refraction line surveys were run over the study area 

using Geometrics StrataView seismograph (Figure 3). A sledgehammer and 

plate were used as the seismic source (Figure 4).  

The seismic refraction Lines 1 to 7 were acquired with fan shooting 

configuration. Twenty-four geophones and a geophone spacing of 3 meters 

were used (Figure 5). Each seismic line consisted of 2 shot points at the 

beginning and the end of each line.  
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Figure 1. The topographic map of the study area. 
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Figure 2. Geologic map of the study area (modified from Department of Mineral 

Resources, 2012). 
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Figure 3. The Geometrics StrataView seismograph. 

 

 

 

Figure 4. A sledgehammer and plane 

 

 

Figure 5 Geophones, A is one geophone, B is twenty-four geophones. 
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Lines 8 to 14 were acquired with broadside configuration. Lines 8 to 12 

used twenty-four geophones with spacing 3 meters. The 50 shot points was 

located at the beginning and the end of each line and on the two shot-point 

lines parallel along the geophone line with shot-point spacing of 3 meters. 

Lines 13 and 14 used twelve geophones with spacing of 4 meters. The 26 shot 

points was located at the beginning and the end of each line and on the two 

shot-point lines parallel along the geophone line with shot-point spacing of 4 

meters. Figure 6 shows the seismic refraction survey in the study area. 

  

3.3. Data processing 

The data processing started after the field data was collected which consist 

of seismic refraction data processing and seismic tomography processing. 

The seismic refraction data was processed on SIP win program, the field 

data was plotted as travel time-distance graphs to calculate the velocity and 

depth of each layers and two-dimensional velocity models was constructed. 

For seismic tomography, a two-dimensional velocity model as the initial 

input model for the GEOTOMCG program, to create the velocity models and 

Tecplot software was used to present the three-dimensional velocity models.  

 

4. Result/ Conclusion 

The two-dimensional and three-dimensional velocity models were used to 

present the results of seismic refraction and seismic tomography interpretations, 

respectively. 

The time-distance graph of seismic refraction survey has a characterized by a 

peak point that correlated with a depression surface in a two-dimensional velocity model 

at the lower layer, it represent to the subsurface cavity (Engelsfeld and other, 2011). The 

cross-sections of Line 10 show the two layers model (Figure 7). The upper layer was 

interpreted as the top soil and has the velocity range from 173 to 385 meters per second 
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Figure 6. The location of seismic refraction lines.  
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and a thickness between 1 and 7 meters. The lower layer was interpreted as the limestone 

and has a velocity range from 1385 to 2184 meters per second. The interpreted depths to 

the top of limestone from seven lines were constructed as a depth structure contour map 

(Figure 8). The distribution of subsurface cavities in the area is possible which is not 

continuous to large size but it is many small and separated at too shallow depth.  

The three-dimensional velocity models of seismic refraction tomography show 

velocity value of the top soil from 245 to 1000 meters per second with 1 and 12 meters 

depth. The limestone has a higher velocity up to more than 3000 meters per second and 

the thickness of 15 to 25 meter. Figure 9 shows the three-dimensional velocity model of 

Line 8, the low velocity zone of approximately 1,200 to 1,500 meters per second in the 

high velocity zone of 2,000 to 3,000 meters per second in the limestone. It leads to an 

interpretation of a possible karst conduit.  

The conclusion of this study identified two layers consist of the top soil and 

limestone layer. The top soil has the velocity range from 173 to 1,000 meters per second 

and a thickness of 1 to 12 meters. The limestone layer has the velocity range up to more 

than 3,000 meters per second and more than 12 meters deep. The characteristics of low 

velocity range of 1,200 to 1,500 meters per second in the limestone layer which many 

small and separated at 10 to 15 meter deep. It possible interpreted to the subsurface 

cavity structure as shown in Figure 10. Therefore, this indicated that the seismic 

refraction tomography was able to depict subsurface cavity feature in the limestone layer.   
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Figure 7a. Time-distance graph from 2 shots of Line 10 used in analysis for 

subsurface velocity structure shown in b. 

 

 

Figure 7b. Subsurface structure determined from the time-distance graph of Line 

10 shown in a. 
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Figure 8. Depth structural contour map of the top of limestone, the contour interval 0.3 

meters. 

 

Figure 9. Three-dimensional tomographic image of Line 8. The color scales represent 

velocity between 0.2 and 3.6 kilometer per seconds. 

NE 

SW 

Top soil 

Limestone 

(Km/s) 

"Creative Education: Intellectual Capital toward ASEAN " 33 Graduate School, Silpakorn University



 

Figure 10. The iso-velocity model of Line 8. The color scales are 1.3 and 1.5 kilometers 

per second. 

 

5. Discussion 

The result of this study showed the seismic refraction tomography can be 

effective tools to presents the subsurface cavity. The seismic refraction is a good method 

to present the velocity structure of simple model which it has velocity increase with 

depth. While, the seismic tomography used to increase resolution of the result and 

improve more reliable. 

This study found that it was difficult to distinguish between some part of 

topsoil layer and the subsurface cavity because the material filled the cavity and topsoil 

may have the same range of wave velocities.  

 

6. Recommendations 

In future survey should be using other geophysical methods such as the high 

resolution reflection to more accurate defines shape of the subsurface cavity. 

 

 

Cavity 

(Km/s) 
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Abstract 

 The study was cross-sectional, quantitative, descriptive study. The objectives 

of the study were to explore the underlying factors which determine customer satisfaction 

and to determine the relationship between those underlying factors and customer 

satisfaction towards Outpatient Department (OPD) Services of Private Hospitals in 

Yangon, the Republic of the Union of Myanmar. The Yamane equation with assumption 

of 95% confidence level was used to calculate appropriate sample size. The Multistage 

sampling design including quota sampling, simple random sampling and convenience 

sampling methods were used to identify respondents for the study. The self-administered 

structured questionnaire survey was applied to 440 respondents. Data analysis employed 

regression model with ordered logistic method. There were three points of 

significances/rationales regards this study – (1) customer satisfaction has been 

acknowledged as critical for the hospital OPD worldwide (2) scare relevant study regards 

customer satisfaction of health care services in the study nation; Myanmar (3) customer 

satisfaction towards health care service provision especially in demanding outpatient 

department services is being a crucial area to be improved at private hospitals in 

Myanmar. The process of securing the permission of hospital management in order to 

collect the required data and likelihood of social desirability bias were the main 

challenges while doing this study.  

 The study revealed three independent variables; the location of the OPD, the 

respondents’ number of OPD visits and average total family expenditure per month 

showed statistically significant relationship (Z statistics P-value = ˂0.05) with dependent 

variable (Y1) which was general customer satisfaction towards OPD service. Three 

independent variables such as consultation time with medical doctors, availability of 

written prescription guidance and availability of specialty services at OPD stated 

statistically significant relationship (Z statistics P-value = ˂0.05) with dependent variable 

(Y2) which was customer satisfaction towards staff behaviors and services. Two 

independent variables; duration of waiting time to get laboratory services, waiting time 

for getting radiology services at OPD stated statistically significant relationship (Z 
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statistics P-value = ˂0.05) with dependent variable (Y3) which was customer satisfaction 

towards laboratory and radiological services.  Two independent variables; namely 

expense incurred for medication at OPD, duration of waiting time for seeing with medical 

doctors stated statistically significant relationship (Z statistics P-value = ˂0.05) with 

dependent variable (Y4) which was customer satisfaction towards accessibility and 

convenience of the OPD services.  

 To provide better OPD services, the communication manners and duration of 

time taken by the doctors in dealing with patients should be improved. Service delivery 

should be speeded up and any delay which could defect the service provision should be 

reduced. The quality of the services and service procedures should be focused as priority. 

Keyword (s): customer satisfaction, outpatient department services, private hospitals, 

Yangon, the Republic of the Union of Myanmar 

 

Preface/Introduction 

World Health Organization identified future development of the health as 

human centered; meaning that health care services would be focused to secure patient 

needs and rights in order to offer quality health care services that assure customer 

satisfaction. (WHO, 1998)  

In the health care industry, patients know their needs and are increasingly well 

informed about their rights. They are becoming aware that health care services should be 

qualified and ensure the satisfaction of the clients. If the health care services do not attain 

the customer satisfaction via the quality process, those services are regarded as low 

quality services with poor performance. Performance of the health care services can be 

determined by measuring customer satisfaction level. Nowadays, not only service 

providers, hospital managers, administrators, and evaluators but also practitioners and 

customer are recognizing the importance of customer satisfaction, Linder-Peltz (1992) 

stated. (Aday & Walker Jr, 1996)        

The process of health care services delivery can be improved by measuring 

current level of customer satisfaction and filling the gaps.  High satisfaction level 

indicates the service delivery meets the preferences of the clients and/or the service 

procedure is well. Low satisfaction level alarms the management to fill the needs of 

customer requirements or improve the process of service delivery. Once customer 

satisfaction has been acknowledged as critical not only for the hospital but also for any 

health service provision, it is important to identify the underlying factors that determine 

the level of customer satisfaction. 

In addition, through the comprehensive search among the previous studies, 

only one customer satisfaction related study in Myanmar by (Win & Panzal, 2009) had 

been discovered. The study was conducted at only one private hospital in Yangon and 
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explored the level of customer satisfaction towards outpatient department services of that 

studied hospital. 

In general, private hospitals in Myanmar have the shortcomings in the area of 

service provision sector particularly in demanding outpatient department services. The 

consequences are patient complaints and customer dissatisfaction. Those shortcomings in 

the area of health service provision arise from both quantitative and qualitative shortage 

of the private hospitals services. The quantitative shortage of the service leads to become 

the demands exceeding than the supplies which is exacerbated by the qualitative 

limitations. World Health Organization mentioned that the patient expectation of services 

quality and the quality of actual service provision could be contradicted due to scarce 

resources and it would result the declination in customer satisfaction level. (Ministry of 

Health, 2006) 

The aforementioned three reasons – (1) customer satisfaction has been 

acknowledged as critical for the hospital and any health service provision as well around 

the world, it is important to identify the underlying factors that determine the level of 

customer satisfaction (2) scare relevant study regards customer satisfaction of health care 

services in Myanmar (3) customer satisfaction towards health care service provision 

especially in demanding outpatient department services is being a crucial area to be 

improved at private hospitals in Myanmar; serves the main basis for my interest in the 

topic of factor influencing customer satisfaction towards outpatient department services 

of private hospitals in my native country. 

 

Objectives 

(1) To explore the underlying factors those determine customer satisfaction 

towards outpatient department services of private hospitals in Yangon, the Republic of 

the Union of Myanmar 

(2) To determine the relationship between those underlying factors and 

customer satisfaction towards outpatient department services of private hospitals in 

Yangon, the Republic of the Union of Myanmar 

 

Research Methodology 

The study had been conducted at three private hospitals, located in Yangon 

Division, the Republic of the Union of Myanmar. Each of the studied hospitals located in 

separate districts of all four particular districts of entire Yangon. The study populations in 

this study were the customers (patients) of the out-patient department of the studied 

hospitals. Yamane method (equation) (at 95% level of significant) was used to calculate 

appropriate sample size; 440 total respondents. (Yamane, 1967: 886) The Multistage 

sampling design including quota sampling, simple random sampling and systematic 

"Creative Education: Intellectual Capital toward ASEAN " 38 Graduate School, Silpakorn University



 
 

sampling methods were applied to recruit appropriate respondents. Quota sampling - 

According to the administrative set up, Yangon has been geographically divided into 4 

districts i.e. Eastern district, Western district, Southern district and Northern district.  

There were altogether 19 private hospitals (1,760 hospital beds) in entire Yangon. In 

terms of hospital beds, Eastern Yangon had (540), Western Yangon had (1,120) and 

Northern Yangon had (100). Quota sampling guided by the percentage distribution of 

hospital beds at every district of the Yangon was applied. The calculated total sample size 

of the study was 440. According to quota sampling method guided by the percentage 

(proportionate) distribution of hospital beds, the numbers of sample that should collect 

from each district of Yangon were - 135 samples from Eastern Yangon, 281 samples 

from Western Yangon and 26 samples from Northern Yangon. Simple Random sampling 

- had been applied in order to get the representative hospital in each district of Yangon. 

Convenience sampling - had been applied by asking OPD customers to complete the 

questionnaire at the end of their outpatient visit in order to identify respondents at the 

representative hospital. 

 The data had been collected with pre-designed, self-administered structured 

questionnaire. The entire set of questionnaire was developed in English; clearly and 

exactly translated to local (Myanmar) language. The questionnaires were based on PSQ 

18 developed by Grant N. Marshall and Ron D. Hay (Marshall & Hays, 1994) and the 

research (Win & Panzal, 2009).  The researcher himself modified and developed 

additional appropriate questions in order to be able to explore the underlying factors of 

customer satisfaction and appropriate tool for the research study. The drafted 

questionnaires were pilot tested 40 respondents i.e. 10% total calculated sample size with 

similar socio-demographic background.  

 The collected data were analyzed by using STATA version 12.0 statistics 

software package. The regression model with ordered logistic method (level of 

significance (ALPHA) 0.05 was used in order to explain relationship among the variables 

of the study. 

 

Results/Conclusions 

 

Table 1: Descriptive statistics of demographic variables of the study population 

Variables Mean Maximum Minimum Std.Dev 

Age 38.90 85 19 12.12 

Gender  

Male = 205 

0.46 1 0 0.49 
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Female = 235  

Marital status 

Single = 302 

Married = 138 

0.68 1 0 0.46 

Employment status      

Employed = 326 

Unemployed = 114 

0.74 1 0 0.43 

Years of schooling  9.47 16 2 3.32 

Average total family   

expenditure/month (USD) 

761.36 2000 100 316.09 

No of OPD visits   5.83 30 1 3.66 

Types of diseases  

Acute = 253 

Chronic = 187 

0.57 1 0 0.49 

 

As presented in table 1, the mean age of respondents was 38.90 years, maximum 

age was 85 years and minimum was 19 years.  

 205 respondents (46.59%) were male and 235 (53.41%) were female.   

302 respondents (68.64%) were single and 138 (31.36%) were married.  

326 respondents (74.09%) were employed and 114 (25.91%) were unemployed.   

The mean respondents’ years of schooling were 9.48 years with maximum 16 

years and minimum 2 years.  

The mean average total immediate family expenditure per month in terms of US 

dollar was 761.36 with maximum expenditure up to 2000 US dollar and minimum 

expenditure 200 US dollar.  

Regarding numbers of OPD visits of the respondents, the mean was 5.84 times 

with maximum 30 and minimum 1 times.  

Regarding the type (general) of disease of the respondents needed to receive the 

OPD services, 253 respondents (57.50%) were suffered acute disease and 187 (42.50%) 

were suffered chronic type of disease.  
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Table 2: Marginal effects of socio demographic factors on categories of general 

customer satisfaction towards OPD services of the study population (Y1) 

  

Marginal effect on categories of dependent variable 

Independent variables  Very unsatisfied   Unsatisfied Satisfied  Very satisfied           

 

Age - 0.000059 - 0.000887 0.000524  0.000422 

   

Gender*        0.000547 0.008277   - 0.004909 - 0.003915 

 

Location of hospital*  - 0.251902 - 0.607398 0.541960 0.317340 

 

Marital status*  - 0.001177 - 0.017685 0.010942 0.007920 

 

No of OPD visits  - 0.001651 - 0.025021 0.014775 0.011897 

  

No of hospital beds   0.000046 0.000698  - 0.000412  - 0.000332 

 

Employment status* 0.002522 0.038921 - 0.018923  - 0.022519 

 

Types of disease*   0.000680 0.010316  - 0.006017 - 0.004979 

 

Years of schooling - 0.000198 - 0.003001 0.001772 0.001427 

 

Average total immediate   0.004879 0.073932 - 0.043659  - 0.035152 

family expense/month   

 

(*) is for discrete change of dummy variable from 0 to 1 

 Table 2 expressed marginal effect of socio demographic factors on categories 

of general customer satisfaction towards OPD services. Significant variables with 

noteworthy findings were stated below. 

 The study revealed three independent variables; the location of the OPD, the 

respondents’ number of OPD visits and average total family expenditure per month 

showed statistically significant relationship (Z statistics P-value = ˂0.05) with dependent 

variable (Y1) which was general customer satisfaction towards OPD service.  

 The finding of marginal effect revealed that the OPD being located at 

downtown area was associated with being 25.19% less likely to be in very unsatisfied 
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category of general satisfaction, 60.73% less likely to be in unsatisfied category, 54.19% 

more likely to be in satisfied category and 31.73% more likely to be in very satisfied 

category.  

 The finding of marginal effect for the numbers of OPD visits by the 

respondents showed that one unit increase in number of OPD visits was associated with 

being 0.00% less likely to be in very unsatisfied category, 2.50% less likely to be in 

unsatisfied category, 1.47% more likely to be in satisfied category and 1.18% more likely 

to be in very satisfied category. 

 Regarding average total family expenditure of the respondents, the finding of 

marginal effect stated one unit increase in average total family expenditure was 

associated with being 0.48% more likely to be in very unsatisfied category of general 

satisfaction and 7.39% more likely to be in unsatisfied category, 4.36% less likely to be 

in satisfied category and 3.51% less likely to be in very satisfied  

 

Table 3: Marginal effect of independent variables on customer satisfaction towards 

staff behaviors and services of the study population (Y2)  

  

Marginal effect on categories of dependent variable 

Independent variables  Unsatisfied  Satisfied Very satisfied        

 

Consultation time with  - 0.026443 0.015421   0.011022   

medical doctors       

 

Consultation time with  - 0.002491 0.001453   0.001038   

pharmacists  

 

Availability of written   - 0.440060 0.387025   0.053034   

guidance* 

     

Availability of specialty - 0.126384 0.089181   0.037204   

services (eye, ear)  

at hospital OPD* 

  

(*) is for discrete change of dummy variable from 0 to 1 

 Table 3 stated marginal effect of independent factors on categories of 

customer satisfaction towards staff behaviors and services. Statistically significant 

variables with remarkable marginal effect were noted below. 
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 Three independent variables such as consultation time with medical doctors, 

availability of written prescription guidance and availability of specialty services at OPD 

stated statistically significant relationship (Z statistics P-value = ˂0.05) with dependent 

variable (Y2) which was customer satisfaction towards staff behaviors and services.  

 The finding of marginal effect for duration of consultation time with medical 

doctors showed that one unit increase in duration of consultation time with medical 

doctors was associated with being 2.64% less likely to be in unsatisfied category of 

customer satisfaction towards staff behaviors and services, 1.54% more likely to be in 

satisfied category and 1.10% more likely to be in very satisfied category.  

 The finding of marginal effect regarding the availability of written guidance 

and prescription notes stated that the respondent being provided the written guidance was 

associated with being 44.00% less likely to be in unsatisfied category, 38.70 % more 

likely to be in satisfied category and 5.30 % more likely to be in very satisfied category 

of customer satisfaction towards staff behaviors dependent variable.  

 Regarding he availability of specialty services i.e. ear, eye and dental at 

hospital OPD, the marginal effect stated that the hospital OPD with available specialty 

service was associated with being 12.63% less likelihood for the respondents to be in 

unsatisfied category, 8.91% more likelihood for the respondents to be in satisfied 

category and 3.72 more likelihood for the respondents to be in very satisfied category of 

customer satisfaction towards staff behaviors dependent variable.  

 

Table 4: Marginal effect of independent variables on Customer satisfaction towards 

laboratory and radiological services of the study population (Y3)  

 

  Marginal effect on categories of dependent variable 

Independent variables  Unsatisfied  Satisfied Very satisfied        

Waiting time to get   0.017881 - 0.013800   -  0.004081   

lab services       

 

Waiting time for getting  0.004243  - 0.003275   -  0.000968   

radiology services 

 

Expenses incurred for - 0.028611 0.022082 0.006529   

laboratory tests 

     

Expenses for radiological  0.002465 -  0.001902   -  0.000556   

services 
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Availability of required - 0.093687  0.078761 0.014926 

lab & radiology tests 

 

 Table 4 stated marginal effect of independent factors on various categories of 

customer satisfaction towards laboratory and radiological services. Statistically 

significant variables and associated marginal effects were noted below. 

 The study showed two independent variables; duration of waiting time to get 

laboratory services, waiting time for getting radiology services at OPD stated statistically 

significant relationship (Z statistics P-value = ˂0.05) with dependent variable (Y3) which 

was customer satisfaction towards laboratory and radiological services.   

 The marginal effect of duration of waiting time to get laboratory services 

showed that one unit increase in duration of waiting time to get laboratory services was 

associated with being 1.78% more likely to be in unsatisfied category of customer 

satisfaction towards laboratory and radiological services, 1.38% less likely to be in 

satisfied category and 0.40% less likely to be in very satisfied category.  

  The marginal effect of waiting time for getting radiology services showed that 

one unit increase in duration of waiting time was associated with being 0.42% more 

likely to be in unsatisfied category of customer satisfaction, 0.32% less likely to be in 

satisfied category and 0.09% less likely to be in very satisfied category.  

 

Table 5: Marginal effect of independent variables on customer satisfaction towards 

accessibility and convenience of the OPD services of the study population (Y4)  

 

  Marginal effect on categories of dependent variable 

Independent variables   Unsatisfied   Satisfied Very satisfied       

Waiting time for seeing    0.001421  0.002297  - 0.003719 

with doctors     

 

Time taken for getting   0.000474  0.000767  - 0.001241 

prescribed medication 

 

Travelling time to the    - 6.220000  - 0.000010 0.000016 

hospital OPD 

 

Availability of general     - 0.007536   - 0.011673  0.019209 

initial information about  
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OPD    

 

Expenses incurred for    0.005237  0.008465  - 0.013702 

travelling 

 

Expenses incurred for    0.001275     0.002062  - 0.003338 

OPD service  

 

Expenses incurred for    0.012082     0.019528  - 0.031610 

medication at OPD   

     

 Table 5 stated marginal effect of independent factors on various categories of 

customer satisfaction towards accessibility and convenience of the OPD services of the 

study population. Statistically significant variables and associated marginal effects were 

stated below. 

 The study affirmed two independent variables; namely expense incurred for 

medication at OPD, duration of waiting time for seeing with medical doctors stated 

statistically significant relationship (Z statistics P-value = ˂0.05) with dependent variable 

(Y4) which was customer satisfaction towards accessibility and convenience of the OPD 

services.  

 The marginal effect for expense incurred for medication at OPD showed that 

one unit increase in expense for medication was associated with being 1.20 % more likely 

to be in unsatisfied category of customer satisfaction, 1.95% more likely to be in satisfied 

category and 3.16% less likely to be in very satisfied category. 

 The marginal effect of duration of waiting time for seeing with medical 

doctors revealed that one unit increase in duration of waiting time for seeing with doctors 

was associated with being 0.14% more likely to be in unsatisfied category of customer 

satisfaction, 0.22% more likely to be in satisfied category and 0.37% less likely to be in 

very satisfied category. 

 

Discussion 

 Regarding the location of OPD, the finding could be regarded as the 

respondents were more likely to show higher satisfactory level towards the hospital OPD 

being located at downtown area and the reasons might be due to the following associated  

benefits – (1) downtown area can be accessed more easily from every location of the city 

rather than peripheral (2) in case of emergency, if the patient needed to receive advanced 

radiology, laboratory or medical services that was not available at current OPD, 
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downtown area had many other medical centers nearby to get the required services 

whereas the peripheral region was isolated and far from other medical institutions.    

 Regarding respondents’ number of OPD visits, the finding reflected that 

respondents with higher number of OPD visits were more likely to be in higher 

satisfactory category than the respondents with lesser number of visits. The reason for the 

finding could be concluded in an inverse way that once the respondents were satisfied 

with the provided services, they would come back to the same hospital OPD whenever 

they were sick and became regular customers with higher number of OPD visits. On the 

other side, respondents who were not satisfied with the service provision would not use 

the OPD services frequently and resulting lesser number of visits. Secondly, another 

possible reason that the respondents who had been many times to the OPD services 

showed higher satisfactory level might be due to the well-known treatment outcome 

success result that was not yet experienced by the respondents with first or few OPD 

visit.  

 Regarding respondents’ average total family expenditure per month, the 

finding indicated that respondents with higher average total family expenditure were 

more likely to have lower satisfaction while the patients with lower family expenditure 

were likely to be in higher satisfactory group. The finding could be justified in a way that 

respondents with higher family expenditure might be the rich persons who would expect 

high quality services and demand better services than the hospital OPD could offer hence 

the satisfaction level might be impaired when the quality of service provision could not 

meet with their expectations and demands. Vice versa, the respondents with lower family 

expenditure generally might be poor respondents and they would be the composed type 

of respondents who could satisfy with the provided services and belonged to the higher 

satisfactory group. 

 The finding of marginal effect regarding duration of consultation time with 

medical doctors implied that respondents with longer consultation duration were more 

likely to be in higher satisfactory category than the respondents with lesser consultation 

duration. It was not surprise that respondents with longer duration of consultation time 

were more likely to be in higher satisfactory category because that was a usual that 

almost all the patients wanted to spend sufficient duration of consultation time with 

doctors in order to inform disease symptoms, receive thorough physical examination and 

get psychological release as well. On the other side, due to the limitation of clinic hours 

and large patient loads, some popular doctors with lots of patients might go straight 

forward to diagnose the diseases with the aids of detailed lab and radiology tests along 

with solely vital physical examinations instead of long conservations and in-depth 

examinations towards patients. Those two kinds of interests among patients and doctors 

were opposing each other and became conflict of interest between service providers and 
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customers. That sort of conflict of interest used to happen when there was a shortage of 

medical doctors like study nation where huge number of patients went to the limited 

numbers of doctors who had to finish their tight clinic hours according to the rigid 

schedule. Alike demand and supply theory in economics, once the patient load (suppose 

as demand) was increased, the duration of consultation time given by the doctors might 

be decrease (suppose as supply). However, other influencing factors like doctors’ ethical 

norms, professional preference towards detailed lab tests and in-depth physical 

examinations, available clinic hours also had great influence on duration of consultation 

time given by the medical doctors. 

 Regarding availability of written guidance, the finding suggested provision of 

written guidance was more likely to result higher satisfaction level and vice versa. The 

reason for that finding could be explained that patients preferred to have a written 

guidance for the use as a reference during their daily life rather than the verbal reminder 

that they might forget hence the availability of such a written note revealed higher 

satisfaction level. Additionally, patients who did not receive the written prescription were 

very likely to miss the course of medication which could lead to result treatment failure 

thus consequent decline in satisfaction level towards service provision.    

 Regarding availability of specialty services, the findings reflected presence of 

specialty services was more likely to result higher satisfaction level and inversely. The 

finding could be reasoned that if the hospital OPD offers specialty services in addition to 

the usual offering of general medical services alone, it would have been regarded as 

complimentary benefits and services offered by the hospital thus more customer 

satisfaction level would be observed. Another justification - the specialty services such as 

eye, ear and naso-pharyngeal services were rarely offered as a one stop service by the 

ordinary private hospital OPD in study nation, so if hospital OPD could offer that sorts of 

specialty services as one stop service, the patients appreciated it and resulted higher 

satisfaction level.  

 Regarding duration of waiting time to get laboratory services and radiological 

services, the finding of marginal effect – ‘longer waiting time was more likely to be 

associated with lower category of satisfaction’ might be due to the reason that it seems 

very inconvenience for the sick person to wait long in order to receive the service 

provision. In addition to the inconvenience matter, another possible reason was the 

patients might think it was the waste of their time and not deserve for waiting long to 

receive the service provision because they came to the substantially expensive private 

OPD center and they should have been provided the prompt services with no extensive 

waiting time.  

 Regarding, expense incurred for medication at OPD, the marginal effect 

findings reflected that costly expenditure for medication at OPD would more likely to 
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result lower satisfactory level. The reason might be due to the fact that most of the 

patients realized the price of medicines at hospital OPD were much more expensive than 

the price at other pharmacies though the trade brand were exactly same. So, the patient 

thought it was possible to buy same quality medicines with cheaper prices at other 

pharmacies nearby and it was not worth to spend much expenditure by buying expensive 

medication at OPD, hence the expenditure for medication at OPD showed inversely 

significant relationship with customer satisfaction.  

 Regarding, duration of waiting time for seeing with medical doctors, the 

finding of marginal effect finding which showed respondents with lesser duration of 

waiting time were more likely to be in higher satisfactory category than the respondents 

with longer duration of waiting time might be due to the following underlying reasons - 

1) the patients were sick person and it was not convenient for them to wait long duration 

at the public OPD hall with no appropriate seats or beds for the patients to take rest. 2) In 

a case of elderly, pregnancies and neonatal babies, the degree of inconveniences was of 

greater extent 3) in additional to the inconvenience, there was a risk of disease 

transmission while waiting in the OPD hall if someone had airborne communicable 

diseases like kinds of respiratory tract infection 4) for the follow-up patients with no 

current illness, he would want to spare his time for other kinds of activities or leisure 

instead of waiting for seeing with doctors for a long time.  

 

Recommendations  

  Based on the study results and discussions the following recommendations 

could be provided. 

(1) Improving the communication manner, the way in which medical/non-medical staffs 

communicate with patients and duration of time taken when explaining about the 

medication or medical related suggestions to the patients because the patients value it. 

For instance, reasonable time duration should be taken for explaining about medication 

with respect, friendliness and courtesy. 

(2) Reduce and eliminate any delay in service provision. Speed up the service delivery as 

much as possible. For instance, patient should not wait long to receive laboratory services 

or any medical interventions, patients should not wait long to get into lift.  

(3) Expenses incurred for the medication, OPD services, laboratory and radiological 

services did not produce negative effect on the studied population for the satisfaction 

towards the OPD services as far as the provided services are fine enough. Thus, for the 

private hospital with similar background and contextual settings the primary area to be 

focused is the quality of the services and service procedures not the expenses to be paid 

by the patients.  
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HEALTH INSURANCE 
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Abstract 

Purpose - The main purpose of this research is to evaluate the health equity 

improvements of the Thai Health Insurance of year 2014 compared to the study of Dr. 

Prakongsai that was done using the Household Socio-Economic Survey Data of year 

2007. 

Design/Methodology – To assess the impact of the reforms on health care finance, cross 

sectional analyses are performed on the Household Socio-Economic Survey 2014, using 

Stata software. In order to assess the equity in health care financing, progressivity of the 

Out-of-pocket payments is measured by Kakwani Index. But due to time limitation, 

catastrophic and impoverishment impacts of the Out-of-pocket payments will not be 

discuss. 

Conclusion – The results are not sufficient to criticize the policies and the results of the 

reform. Especially in order to anlyze the impact of the reform on the financial protection 

of the poor. 

Keywords: Equity, Kakwani Index, Gini Coefficient, Concentration Index, Socio-

Economic Survey 

Introduction 

 The major objectives of the Government is the provide Health equity for its 

population of all the countries worldwide. Poverty is one of the determinants of health 

inequity. Health is a universal human aspiration and a basic human need. The 

development of society, rich or poor, can be judged by the quality of its population’s 

health, how fairly health is distributed across the social spectrum, and the degree of 

protection provided from disadvantage due to ill-health. Health equity is central to this 

premise and to the work of the Commission on Social Determinants of Health (Marmot 

& Health, 2007). Poverty is one of the goals that challenge the world community to 
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tackle poverty in the world’s poorest countries. Included in these goals is the decrease 

of child mortality, the health outcome most sensitive to the effects of absolute material 

deprivation (Marmot, 2005). The life expectancy is also another social determinant that 

reflects the results of health equity within the country.  Life expectancy varies greatly 

depending on where people are born and raised. A person who has been born and lives 

in Japan or Sweden can expect to live more than 80 years; in Brazil, 72 years; India, 63 

years; and in several African countries, less than 50 years (Marmot et al., 2008). 

Thailand’s major goals are also to eliminate health inequities, increase life expectancy 

of its population, and decrease the poverty rates of the nation. And at the same time, 

Thailand’s goal is also to manage its elderly population which is considered to be the 

burden of the nation.  

Background 

 Thailand has accomplished universal health coverage since 2002 through the 

implementation of the Universal Coverage Scheme (UCS) for 47 million (75%) of the 

population who were excluded private sector employees covered by the Social Health 

Insurance Scheme, and also are not government employees and dependents covered by 

the Civil Servant Medical Benefit Scheme (Limwattananon, Tangcharoensathien, 

Tisayaticom, Boonyapaisarncharoen, & Prakongsai, 2012). Most of the people that rely 

on public healthcare insurance are poor people.  

Increased utilization of services among UCS members was examined; the total 

outpatient (OP) visits to district and provincial hospitals rised from 111.9 million visits 

in 2003 to 140.7 million in 2009. Total inpatient (IP) admissions to the Ministry of 

Public Health (MOPH) hospitals also increased from 4.30 million in 2003 to 5.21 

million in 2009 (Limwattananon et al., 2012). 

Rationale 

 There are many reasons behind conducting this research. With improved access 

to healthcare, more people would be using healthcare services (Limwattananon et al., 

2012), which would finally results in greater healthcare expenditure. And also with 

greater access to healthcare, life expectancy of the population would increase. The 

increase of life expectancy would cause the proportion of elderly people to increase. 
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The elderly people are weaker than young people and have more illness than the 

younger generation, so elderly people have a lower productivity and generate more 

health expenditure (Tangcharoensathien et al., 2010).  

 Therefore, the aim of this study is to analyze the health equity of Thai 

Healthcare system from the most recent year data which is 2014. The data of year 2014 

would be analyzed with the data of year 2007 which is the most recent year that is 

available. The analysis would show the progression of health equity from year 2007 to 

year 2014. If the health equity declined it means that the Government is having 

significant problem on health expenditure and is cutting down on providing expensive 

healthcare services. Then the Government should adjust its policy to improve the health 

equity especially on the population that has fewer accesses to healthcare which are 

usually the poor people. 

Problems and Significance 

 Equity in health has been acknowledged by policy makers as an important aim 

of health systems, and has acquired large amount of attention from international 

organizations. Minor improvement in achieving health equity has been seen in a range 

of developing countries (Prakongsai, Limwattananon, & Tangcharoensathien, 2009). In 

South East Asia countries, fast but inequitable socioeconomic development , in addition 

with diverse rate of demographic and epidemiological transitions, have caused health 

disparities and post great public problem for national health systems, especially in 

controlling the incidence of communicable disease and the rise of non-infectious disease 

in old-age population (Chongsuvivatwong et al., 2011). Without proper access to health 

care treatment, Thai people would have poor health which would result in poor 

productivity and sustainability causing a decline in economic growth of Thailand. The 

government’s scheme such as the universal coverage and other scheme help reduce the 

inequity of health care towards people with different social economic status. However, 

the problem that Thailand, low- income countries, and middle-income countries face in 

providing Universal Coverage include limited Government fund for providing health 

care services, insufficient infrastructure on health service and poor technical capacity of 

the governments (Prakongsai et al., 2009). Expanding coverage of high-quality services 
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and ensuring sufficient human resources are crucial in achieving universal coverage and 

other health care insurance scheme (Tangcharoensathien et al., 2011).  

 There are past research papers that have been conducted regarding to health 

equity in Thailand and also in other South East Asia countries. There have been a study 

done in analyzing the overview of key demographic and epidemiological adjustments in 

the Southeast Asia region, identifying problems of health systems, and creating 

awareness to the potential for regional collaboration in health (Chongsuvivatwong et al., 

2011). There has also been another research on equity impact of universal coverage 

policy that has been done in Thailand, which analyses the health equity before and after 

the implication of the universal coverage policy.  

 The main focus of this research is on assessing the health equity achievements of 

the Thai health system year 2014. The particular year were chosen because the National 

Statistical Office of Thailand had conducted surveys for Socio-Economic status and 

Health and Welfare status of the population in the following years. There are past 

research paper on analyzing the equity of Thailand published year 2009, but the data 

that the researcher use are of year 2007. In this case, the formula that the researcher 

used to calculate is unknown to us, so comparison cannot be done here but the analysis 

of the indicator can be done of year 2007 to year 2014. So the concern of this study is to 

analyze the health equity adjustments during year 2014 to observe whether the health 

insurance policies are moving the Thai National Health System towards the right 

direction.   

Objectives: 

1) To evaluate the allocative equity among people with different socio-

economic status. 

2) To examine the equity in health care financing and the financial 

consequences of the health care reform on the welfare of the households. 

3) To observe whether the Thai Health Insurance reduce the Household 

expenditure of the population towards health care services. 

Research Methodology 

Study design: 
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 This study is categorized as a descriptive study using cross-sectional household 

survey data. This quantitative research uses secondary data of House Survey Datasets 

from the National Statistical Office (NSO) of Thailand. The data will be from Socio-

Economic Surveys of year 2014, annually implemented by the NSO, and Health and 

Welfare Surveys of year 2012, which is implemented one time within two years.  

 The study used the year 2006 from the study of (Tangcharoensathien et al., 

2010) as a benched mark line to analyze the health equity achievements of the Thai 

health system. Five dimensions of equity will be examined in this study: equity of 

household income, the catastrophic health expenditure incidence, impoverishment from 

household out-of-pocket payments for health, equity in healthcare utilization, and the 

incidence of public subsidies for health. 

Population of the study: 

 The Thailand Socio-Economic Survey 2014 was conducted from 131,642 

individuals in 44,342 households that started from January to December in 2014.  

This cross-sectional household survey is conducted by the National Statistical Office 

(NSO) of Thailand every other year and the sample households were not necessarily the 

same. 

                                                                                                             Total household 

The number of sample households in 2000 (pre-UC)        =               24,747 

The number of sample households in 2002 (post-UC)      =               34,785 

The number of sample households in 2004 (post-UC)      =               34,843 

(Limwattananon et al., 2007) 

 This survey contained a variety of questionnaires socio-economic status of each 

household, household expenditure, household income, and the weight value. Household 

consumption on health and healthcare utilization were also accounted in the Socio-

Economic Survey and also in Health and Welfare Survey.     

Measuring Equity in Health Care Financing: 
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 The primary objective of this research is to measure equity in health care 

financing and to discuss the consequences of the reforms from the aspect of equity. 

 There are two types of basic equity: Vertical equity and horizontal equity. 

Horizontal equity is equal health care for equal needs in terms of healthcare utilization, 

for financial aspects it means equal payment for equal income. Whereas vertical equity 

is unequal healthcare for unequal needs, and the financial contribution is progressive 

payment. Focusing on the finance of health care, by equity, the study will refer to the 

vertical equity in definition “unequals be treated unequally” (Wagstaff et al, 1989). 

For vertical equity, there are three types of revenue sources: 

1. Proportional:  Rich and the poor pay the same percentage of their income. 

2. Progressive: The rich pay a higher proportion of their income than do the poor. 

3. Regressive: The poor pay a higher percentage of their income than the rich.  

  

On the other hand, as the main purpose is to focus on the households and to assess the 

financial burden, even though the overall fairness of financial contribution will mainly 

depend on the effects of all sources including taxes and contributions, this research will 

be focusing on the out-of-pocket payments in health care and disregard other sources of 

financing. 

 To estimate the distribution of the OOP payments in relation to the ability to 

pay, the value of household income is used as a proxy for permanent income and ability 

to pay (ATP).  

In health care, equity is always noted as an objective in public health care system. In 

order to set policies to improve equity in healthcare, measures need to be developed in 

order to identify the inequality of distribution of health resources. 

Measuring Financial Protection 

 Assurance in financial protection is an important goal in health policy. There are 

three ways to measure financial protection: 1) out-of-pocket spending as a share of total 

health spending; 2) out-of-pocket spending as a share of household consumption by 
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income class; 3) percentage of households driven into poverty by catastrophic medical 

expenses. (OECD, World Bank, 2008) 

 In this study, we examine both the second and the third method suggested by the 

World Bank (2008). Due to the fact that total health expenditures are unattainable, we 

are not able to discuss the first one.  

 

Concentration curves and indices 

 The financial burden of health care financing was analyzed through variations in 

the average out-of-pocket payments across quintiles ordered by income. However, it is 

not possible to reach a final conclusion or to measure the degree of inequality with this 

approach. For this reason, the concentration curves (and concentration index) was used 

to measure the inequality in health care financing as the methods “provide a means of 

assessing the degree of income-related inequality in the distribution of a health 

variable” (Owen O’Donnell, 2008). 

 Furthermore, as conclude by Wagstaff et al. (1991) out of six methods identified 

in their study, concentration index is one of the two methods which met the minimum 

requirements of an inequality measure: reflecting the socioeconomic dimension of the 

entire population and being sensitive to the changes in the distribution of the population.  

 The concentration curves were first analyzed, and after that the calculation of the 

results for concentration index was done. 

 First, in order to obtain the concentration curves, two variables; the health 

variable and the other variable regarding living standards; should be defined. For this 

study, out-of-pocket payment is defined as the first variable and household income as 

the second. 

 On the other hand, Lorenz curves for the following year are graphed in order to 

analyze progressivity.  

 The Lorenz curve plots cumulative proportions of the population (from the 

poorest to richest) against the proportions of the total income they receive. If incomes 
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are equally distributed the Lorenz curve and the diagonal coincide (Wagstaff, Doorslaer, 

& Paci, Vol 5, No 1). 

 As the results of the concentration curves are limited, it would be better to use 

another measure which will enable us to quantify the inequality in the payment system; 

that is, the concentration index. 

 Concentration index, is defined graphically as twice the area between the 

concentration curve and the line of equality (Owen O’Donnell, 2008); 

C = (p1L2-p2L1) + (p2L3-p3L2)+…+(pT-1LT-pTLT-1)                                                            

 In the formula above, p represents the cumulative proportion of the households 

in each income quintile, whereas L refers to the ranking in the out-of-pocket payments. 

 Similarly the gini index depended on the same formula only with a difference in 

ranking, as in the gini index, income is used as a measure for ranking. 

The Gini coefficient is used to measure the inequality of income distribution among 

population. Gini coefficient ranges from 0 to 1. Zero represents perfect equality 

situation, meaning every has the same share of resources, and the Lorenz curve will also 

be diagonal. Whereas if the Gini coefficient is one, it means perfect inequity situation, it 

means one group takes all the resources.  

Kakwani Index: 

Comparing the results only from finding concentration index and gini coeffiecient is not 

enough to determine the progressivity of out of pocket expenditure. So in order to 

overcome this problem, the progressivity index proposed by Kakwani is used in the 

study (Kakwani, Mar., 1977). 

Before finding the Kakwani index, the concentration index for out-of-pocket 

expenditures and Gini coefficient for income need to be calculated first. 

- First rank the household according to their socio-economic status, finding the quintile 

(q) for each household. 

- Calculate the total income in the economy. 
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- Calculate the cumulative % of income for each household from lowest income to 

highest income. 

- Calculate the concentration index of OOP and Gini Coefficient of income. 

- Then find the Kakwani Index. 

Kakwani index of progressivity can be defined as follows: 

Pk = Coop (Concentration index for out-of-pocket payments) – Ginc (gini coefficient 

for income) (Wagstaff et al, 1989) 

This index is restricted to the range (-2,1) and a positive value means that the share of 

payments contributed by the rich is larger than their share of ability to pay, which 

indicates progressivity (Owen, 2008). 

Measurement of Kakwani Index can also indicate whether a financing strategy has to be 

recommended for policy considerations or considered to have significant impact. Yu et 

al. (2008) stated that policies that produce an increment in the index of more than 0.10 

are considered to have significant impacts. 

Results/Conclusion  

 The expected results would determine whether the out-of-pocket payments are 

progressive or regressive according to the following periods. 

Here is the summary of the Household Expenditure: 

. sum 

 

    Variable |                                  Obs        Mean    Std. Dev.       Min        Max 

---------------------------------------------------------------------------------------------------------- 

    new_hh_number |                 44342    26608.82    14733.33          1      51955 

      region |                                44342    3.167629    1.160328          1          5 

    province |                              44342    48.67685    24.90451         10         96 

        area |                                 44342    1.383542    .4862538          1          2 
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 month of data collection |        44342    6.500744    3.455626          1         12 

---------------------------------------------------------------------------------------------------------- 

Num of work memb include servant |     44342    1.752402    1.063771          0         10 

Num of work memb exclude servant |    44342    1.750056    1.062946          0         10 

Household memb include servant |         44342    2.968788    1.572947          1         19 

Household memb exclude servant |        44342    2.966443    1.571981          1         19 

 Avg monthly total expend per hh |      44342    19955.38    17716.05        946     719703 

---------------------------------------------------------------------------------------------------------- 

 Avg monthly consump exp per hh |     44342    17511.64     15409.1        921     714379 

 Avg monthly exp of food per hh |        44342    6845.645    4185.433          0      132771 

Avg monthly total exp per cap |            44342    7862.868    7497.043       530     239901 

Avg monthly consump exp per cap |    44342    6793.423     6094.85        530     238126 

Avg monthly exp of food per cap |       44342    2647.425    1666.203          0      49551 

 

Next will be the quintiles for average monthly total expenditure per household: 

 

This is the quintiles for average monthly total expenditure per capita: 

      Total       44,342      100.00

                                                

          5        8,868       20.00      100.00

          4        8,868       20.00       80.00

          3        8,868       20.00       60.00

          2        8,869       20.00       40.00

          1        8,869       20.00       20.00

                                                

avgmteperhh        Freq.     Percent        Cum.

         of  

5 quantiles  
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This is the summary of medical expenses: 

 

      Total       44,342      100.00

                                                

          5        8,866       19.99      100.00

          4        8,869       20.00       80.01

          3        8,870       20.00       60.00

          2        8,867       20.00       40.00

          1        8,870       20.00       20.00

                                                

     of a10        Freq.     Percent        Cum.

5 quantiles  

ipdotherkind         139    376.5468    1457.428          3      16667

ipdothercash        2837    255.0515    537.6791          4      12000

ipdprihosp~d         107    2868.813    3853.097         17      26667

ipdprihosp~h         441    2488.993    6753.329         17      83333

                                                                      

ipdpubhosp~d         424     824.691    1419.813          2      16667

ipdpubhosp~h         895    575.4961     2104.29          1      41667

opdotherkind          42     1971.19    2880.486         30      16000

opdothercash         100     2003.75    3128.861         20      20000

  opdoptkind           3    1776.667    1735.118         30       3500

                                                                      

  opdoptcash          66    3100.894    3675.933         30      25000

 opddentkind          19    509.4737    292.1848         30       1200

 opddentcash         208    1356.024    1904.341         30      15000

opdmedserv~d           7    261.4286    174.3969         30        500

opdmedserv~h          86    622.8953    930.7688         20       5000

                                                                      

opdprihosp~d          98    1667.347      2853.3         30      24000

opdprihosp~h        4279    820.8338    1891.587         30      40000

opdpubhosp~d         681    838.3803    1819.353         25      22000

opdpubhosp~h         770    600.1325    2516.263          5      50000

firstaidkind          29    123.3793    177.1584          3        650

                                                                      

firstaidcash         612    78.80065    290.7799          2       4800

   vitinkind         161    1147.037    1086.143          3       6000

     vitcash        1842    1085.716      1260.8         10      18000

contrainkind         186    49.96774    48.58928          5        380

  contracash        2087    106.8141    76.57548         10       1600

                                                                      

 herbmedkind         135    295.6741    554.3647         12       5000

 herbmedcash        1890    260.4931    563.2599          6      10000

   medinkind         569    182.3199    584.2932          1       8000

     medcash       17177    112.2444     209.431          5      10000

    hhweight       44342    464.5944    418.1142    14.4076   4514.973

                                                                      

    modatcol       44342    6.500744    3.455626          1         12

        area       44342    1.383542    .4862538          1          2

    province       44342    48.67685    24.90451         10         96

      region       44342    3.167629    1.160328          1          5

    new_hh_n       44342    26608.82    14733.33          1      51955

                                                                      

    Variable         Obs        Mean    Std. Dev.       Min        Max

. sum
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Discussion  

 In this study, the household income and household out-of-pocket expenditure are 

needed along with the medical expenses in order to assess the equity in health care 

financing. Only the important variables will be considered in this calculation. Due to the 

huge amount of household data, precise calculation had to be done. But due to time 

limitation, catastrophic and impoverishment impacts of the Out-of-pocket payments will 

not be discuss.  

Recommendations  

 According to the results, if the out-of-pocket payments are more regressive, then 

the policies should be adjusted so that the high income and the middle income 

population contribute their payments more to the health care expenditure (e.g. co-

payments, risk pool mechanism). But if the out-of-pocket payments are more 

progressive, then the policy have to ensure that too much burden must not be on high 

income population and also to ensure that the poor as well as the rich people have 

access to the important medical services. 
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PRESCRIPTION PATTERN AND ITS INFLUENCING FACTORS AMONG 

GENERAL PRACTITIONERS AT PRIMARY HEALTHCARE CENTERS IN 

NATIONAL HEALTH INSURANCE IN GEZIRA ATATE –SUDAN 

 

ABSTRACT  

This paper seeks the prescription pattern of general practitioners and the factors 

affecting the prescribing practice. It used the prescribing quality indicators of the World 

Health Organization as benchmarks to evaluate the prescribing rationality in primary health 

care facilities. The factors affecting the prescribing were classified into four categories; 

physician, patient, practice, and drugs- related factors. The study was descriptive cross-

sectional study. It used retrospective secondary analysis of general practitioners 

prescriptions, hundred for each across six months (fourth quarter of 2014 and first quarter of 

2015). The other factors information was provided from self-administered questionnaire 

completed by general practitioners. The six indicators (dependents) number of drugs per 

encounter and number of drugs prescribed by generic names, number of medicines 

prescribed from health insurance general practitioners list, the percentage of prescriptions 

contain antibiotics and injectable and last the cost of the prescription, they have different 

types of data for that the analysis used three methods of regression to find the relatedness 

between those indicators and independents (factors). So Poisson, logistic, and multi-linear 

regression were used respectively. The results show the patient age, sex, residence, and 

group of employers have statistically significant relationship to the prescribing indicators 

particularly, the prescription cost. 

INTRODUCTION 

Rational use of medicines means that the patient received appropriate medications 

which met the patient health need at right time at least economic cost to the patient and the 

community. So the efficient health provider writes accessible, safe, and effective medicines 

for patients. According to WHO estimations, although worldwide about two-thirds of people 

access to essential medication, more than half of medicines prescribed in appropriately. 

Moreover, patients those received right medication more than half of them use the medicines 

in correctly. The component of medicines in the health services package is more variable 
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and dynamic in compare with other service components particularly, in coverage, quality, 

and cost. So the provision and financing of pharmaceutical services represented one of the 

major challenge for the countries, particularly, the developing ones. The pharmaceutical 

service is a tangible medical intervention, resulting in prevention, cure, or suffering relief 

when used appropriately, otherwise, it is harmful, wasting of resources, and the risk will 

become greater than benefits. There is a consensus almost in all countries, that the access to 

essential medicines is a right for people(WHO, 2010). The pharmaceutical service always 

provided in-kind and more understandable for the patients, so it represents one of the main 

determinants of patient satisfaction and questionable in terms of quality, quantity, and cost. 

The achievement of sustainable, accessible pharmaceutical services and patient satisfaction 

and safety is required robust supply chain of medicines, which comprises selection, 

procurement, distribution and use. The reference organizations, for instance, WHO  has set 

universal framework and measures in order to monitor and evaluate the quality, accessibility, 

and safety of pharmaceutical services by using the rational use of medicines measurements 

to describe the situation.  

The lessons learnt of countries on the way of achieving the universal health coverage 

are the wasting of resources and not satisfactory health outcomes mainly attributed to 

irrational practice. They found the efficient use of health resources, ensuring the safe 

services, cost-effective medications, and horizontal and vertical expansion of health services.  

Thus, every country to realize this targeted efficiency has to know the causes and factors 

related to that malpractice to conduct the optimal interventions. The professionals on medical 

practice perspective, classified the main causes of irrational use of medicine into: 

 Prescriber related causes 

 Patient related causes 

 Health system and facility related causes 

  pharmaceutical industry  related causes 

To know the current situation of prescribing practice, the study has to use the prescribing 

indicators to answer these questions: 

 What is the average number of drugs per encounter? So as to know the degree of poly-

pharmacy. 
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 What is a percentage of drugs prescribed by generic? To know the adherence to the required 

lower possible price. 

 What is a percentage of encounters with antibiotic prescribed? To know the spread of use of 

antibiotic at PHCC. 

 What is percentage of encounters with injection prescribed? To know the degree of use of 

injections. 

 What is a percentage of drugs prescribed from essential drug list? To know to what extent 

the prescribers stick to essential guidance to rational drug use. (WHO, 1993) 

 What is the average cost of prescription? (Complementary indicators not one of core 

indicators) to compare between prescribers in order to intervene to contain pharmaceutical 

cost. 

 

THE STUDY OBJECTIVES 

Research General Objective: 

To investigate the prescription pattern of general practitioners at primary health care 

centers in National Health Insurance Fund at Gezira state by using the WHO guidelines, and 

to identify factors influencing that prescribing pattern. 

Specific Objectives: 

1. To determine the percentage of drugs prescribed by generic name to measure the subscribers’ 

tendency to prescribe by generic drugs 

2. To determine the average number of drugs per encounter to measure the degree of poly-

pharmacy in prescribing practice. 

3. To determine the percentage of encounters contain antibiotic(s) prescribed in order to 

identify the antibiotics use. 

4. To determine the percentage of encounters contain injection(s) prescribed to measure the 

overall level of use of injectable dosage forms. 

5. To determine the percentage of drugs prescribed from essential drugs list to measure the 

adherence of general practitioners to essential drug list. 

6. To determine the average cost of prescription. 

7. To identify factors influencing the prescribing practice or prescribers behavior. 
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RESEARCH METHODOLOGY 

Study Design 

 The study design was observational descriptive cross-sectional quantitative primary 

and secondary data analysis method. The study was based on WHO/INRUD experienced 

tested technique of prescribing core indictors investigation. Moreover, in last three decades 

it has been worldwide used technique of rational drug use assessment. The reference of this 

technique is “How to investigate drug use in health facilities” manual(WHO, 1993). In order 

to answer the research question this study comprised two datasets: 

1. Retrospective data of prescriptions to conduct secondary analysis to get the prescribing 

performance indicators for each study unit (GP). 

2. Questionnaires to provide the information about the proposed factors that might affecting 

the prescribing practice, this information it hasn’t been recorded in prescriptions. So 

collected information through semi-structured questionnaire, the interviewees were the 

general practitioners in PHCCs. Thus, we had to provide the GPs outputs as indicators of 

prescribing as well as factors related to the practice as information, these factors  classified 

as:  

 Prescriber-related factors from GPs questionnaire 

 Practice-related factors from GPs questionnaire 

 Drug-related factors from questionnaire 

 Patient-related factors from the retrospective data of prescriptions 

In other words, the retrospective prescriptions data to get prescribing indicators and 

patient-related factors that affecting the prescribing practice. The questionnaire data to 

provide the prescriber, practice, drug-related factors. So, the study has two level of datasets, 

first, dataset of prescribers and the practice circumstances. Secondly, the data of 

prescriptions information to represent the prescribers’ performance in the terms of 

prescribing practice quality.  

Sampling Technique: 

The purpose of this study to assess the prescribing quality indicators and factors 

affecting that practice. The WHO/INRUD guidelines for rational drug use indicators studies 

recommend that, if the purpose just to get the indicators without conducting of comparison 
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between the different health facilities or prescribers at 30 prescriptions from each one of at 

least 20 health facilities. Otherwise, if the case is to evaluate the indicators and carrying 

comparison at least 100 prescriptions from each unit of study at least ten health facilities or 

prescribers. The present study about evaluation of prescribing practice among GPs and 

conduct comprehensive comparison between their characteristics and practice 

circumstances, and their prescribing performance. Thus, according to the WHO manual and 

our case we have to take at least 100 prescriptions for each study unit (GP) to compare 

between these units. Moreover, it is possible to use retrospective or prospective 

prescriptions. WHO stated that the prescribing practice of prescriber is consistent whatever 

the sample taken at specific time or across a period of time (WHO, 1993). 

The sample size:  

The total population of study was 300 general practitioners. Who fulfilled the 

requirement of study were 226 ones for that due to the relative small population we took the 

total population. 

Inclusion Criteria: 

Every general practitioner in Gezira state and has been working in the period of study, 

 Provides primary health care,  

 Provides the health services or prescribing medicines for health insurance subscribers,  

 Has prescriptions in NHIF records and comply with study data collection criteria, and 

Exclusion Criteria: 

Every general practitioner has been working in Gezira state, but 

 Not provides primary health care, 

 Not provides health services for NHIF prescribers,  

 Has no sufficient valid prescriptions in the period targeted for retrospective data collection, 

or 

 Fulfil the all requirement but they are on leave at data collection time. 

 Fulfil the requirement but not-responding to the questionnaire. 
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The reference period of study: 

Recently, in Sudan as general there is a high turnover of medical professionals. Thus 

general practitioners who completed 12 month providing health service too few for that to 

make the sample considerable we took two consecutive quarters as a reference period, study 

took the last quarter of 2014 and the first quarter of 2015. 

STUDY VARIABLES 

Dependents (Indicators  of Gps) Independents( Explanatory) 

 Percentage of drugs prescribed by 

generic. 

 The average number of drug per 

encounter 

 Percentage of encounters with an 

antibiotics prescribed. 

 Percentage of encounters prescribed 

with injection. 

 Percentage of drugs prescribed from 

essential drug list. 

 The average cost of prescription 

1. Prescriber-related Factors: 

1- Age   2- Sex   3- Experience     

4- final academic degree 

5- Professional training                

6- Time since graduation    

7-Satisfaction (Financial incentive)      

8- Place of graduation    

9- RUD training                           

10- Peer contact or discussions  

11- Type of employment         

12- Native or nonnative 

2.  Practice-related Factors: 

13- Workload (Number of patient per day)       

14- Working hours per day        

15- Payment mechanism    

16- Patient demand     

17- Treatment Guidelines    

18- Ownership of health facility       

19- Urban/ Rural         

20- Supervision 

3. Drug-related Factors: 

21- Drug price            

22- Drug firms’ promotion 

4.  Patient-related Factors: 

23- Age          

24- Sex         

25- Employer (insured patient)        

26- Urban/ Rural 
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RESULTS AND DISCISSION 

Table 1 shows the prescription pattern of general practitioners 

 

No Indicator Max Min Indicator value 

(on average) 

1 Number of drug per encounter 15 1 2.56 

2 Number of drugs prescribed by generic 9 0 43.17% 

3 Number of drugs prescribed from EML 12 0 81.02% 

4 Percentage of prescriptions contain antibiotics - - 55.73% 

5 Percentage of prescriptions contain injections - - 12.99 

6 The cost of prescription 1477 0.9 40.36 

 

According to WHO prescription quality indicators these results indicate significant 

irrational prescribing. The average number of drugs per prescription over the minimum 

optimal level, the use of generic names was so low 43.17%, and there was overuse of 

antibiotics and injections. The prescribing according to the general practitioners prescribing 

list was relatively low 81% out of 100%, moreover the average cost of prescription was 

much high than that calculated proxy  10.7---16 SDG  it was 40.36%. So we can conclude 

that the prescribing practice of general practitioners not in accordance with WHO guidelines 

and demonstrates irrational practice. 
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Table 2 shows the average number of drugs per prescription 

 

NUMBER OF DRUGS Coeff. Std. Err. z P>|z| 

PTAGE 0.004797 0.000186 25.82 0.0000 

SEX -0.00656 0.008808 -0.74 0.457 

PUBLIC 0.036916 0.017858 2.07 0.039 

SOCIAL 0.058046 0.018539 3.13 0.002 

PRIVATE 0.045855 0.04665 0.98 0.326 

PENSIONER 0.081369 0.019302 4.22 0.0000 

SELFEMP 0.082556 0.022408 3.68 0.0000 

RESIDE 0.051037 0.008501 6 0.0000 

_cons 0.684231 0.018465 37.05 0.0000 

No of observation 22581    

Poisson regression 

 

The average number of drugs per prescription is one of the main indicators to 

evaluate the degree of prescribing quality. This study shows some slight poly pharmacy 

practice pattern because the lower limits of average according to the WHO should be equal 

or less than 2, it is 2.56. The Poisson regression showed clearly the patient age, patient 

enrollment sectors particularly public, social, pensioners and self -employed patient have 

statistically significant relation to the average number of drugs per prescriptions. So the 

patient residence significantly affecting the number of drugs prescribed. All these factors co-

efficients have positive signs which indicate that they affect positively regarding the number 

of drugs except the sex affects negatively.  
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Table 3 shows the number of drugs prescribed by generics names on average 

 

GENERIC Coeff. Std. Err. z P>|z| 

PTAGE 0.000906 0.000284 3.2 0.001 

SEX -0.04222 0.013485 -3.13 0.002 

PUBLIC 0.055728 0.026973 2.07 0.039 

SOCIAL 0.107683 0.027911 3.86 0.0000 

PRIVATE 0.010674 0.072292 0.15 0.883 

PENSIONER 0.082586 0.029384 2.81 0.005 

SELFEMP 0.082763 0.033962 2.44 0.015 

RESIDE 0.031863 0.012957 2.46 0.014 

_cons -0.00707 0.027859 -0.25 0.8 

No of observation 22581    

Poisson regression 

 

The above table illustrates that the number percentage of drugs prescribed by generic 

out of the total number of prescriptions medicines so low 43.17% the standard of WHO 

100%. The patient age, sex, public sector, social supported group, pensioners, self-

employed, and residence are statistically significant influencing the percentage of the drugs 

prescribed by generics, and all the co-efficient signs are positive except the patient age. 
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Table 4 demonstrates the number of drugs prescribed from general practitioners essential 

medicine list (EML) 

 

EML Coeff. Std. Err. z P>|z| 

PTAGE -0.00035 0.000207 -1.67 0.095 

SEX -0.042 0.009843 -4.27 0.0000 

PUBLIC 0.023396 0.019165 1.22 0.222 

SOCIAL 0.039625 0.019928 1.99 0.047 

PRIVATE -0.00423 0.051763 -0.08 0.935 

PENSIONER 0.021147 0.021059 1 0.315 

SELFEMP 0.031845 0.024401 1.31 0.192 

RESIDE 0.043331 0.009463 4.58 0.0000 

_cons 0.708936 0.019855 35.7 0.0000 

No of observation 22581    

Poisson regression 

 

Prescribers have to follow the prescribing list formulated specifically for this 

purpose. The prescribing pattern shows low degree of compliance of prescriber to that EML 

81%. The factors influencing the accordance are the patient sex, social group, and residence 

of patient, which showed statistically significant relationship.  
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Table 5 shows the use of antibiotics by general practitioners: 

 

ANTIBIOTIC Coeff. Std. Err. z P>|z| 

PTAGE -0.02244 0.000635 -35.32 0.0000 

SEX -0.11754 0.029402 -4 0.0000 

PUBLIC 0.0497 0.05702 0.87 0.383 

SOCIAL 0.03828 0.059424 0.64 0.519 

PRIVATE -0.21249 0.152289 -1.4 0.163 

PENSIONER 0.005707 0.062582 0.09 0.927 

SELFEMP 0.000939 0.072945 0.01 0.99 

RESIDE -0.14428 0.028341 -5.09 0.0000 

_cons 1.141416 0.059354 19.23 0.0000 

No of observation 22581    

Logistic regression 

 

The logistic binary regression showed over use of antibiotics and the factors related 

to that irrational practice. The overuse of antibiotics revealed by this study statistically and 

significantly related to the patient age, sex and residence in rural areas or urban areas. The 

sign of co-efficients are negatives indicate the as the age increase the degree of overuse 

reduce. 
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Table 6 shows the patient factors affecting the injection prescribed by general 

practitioners: 

 

INJECTION Coeff. Std. Err. z P>|z| 

PTAGE 0.00622 0.000891 6.98 0.0000 

SEX -0.1662 0.042878 -3.88 0.0000 

PUBLIC -0.23426 0.081478 -2.88 0.004 

SOCIAL -0.14754 0.084451 -1.75 0.081 

PRIVATE -0.43091 0.242109 -1.78 0.075 

PENSIONER -0.19166 0.089181 -2.15 0.032 

SELFEMP 0.095451 0.099704 0.96 0.338 

RESIDE -0.20078 0.040931 -4.91 0.0000 

_cons -1.82778 0.083766 -21.82 0.0000 

No of observation  22581    

logistic regression 

 

The WHO standard is 10% or less of prescription should contain injectable, our 

pattern 12.99% almost reveal over use of injectable. From the logistic regression the patient 

age, sex, patient employment group particularly public, social pensioners and patient 

residence have statistically significant influencing effect on the injection prescribing 

practice. The co-efficient signs are negative except the patient age which affect positively 

the utilization of injections in other word as the age of patient increase the use of injection 

increase. 
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Table 7 shows the patient factors affecting prescription cost  

 

COST Coeff. Std. Err. t P>|t| 

PTAGE 0.582502 0.014303 40.73 0.0000 

SEX 4.432517 0.67602 6.56 0.0000 

PUBLIC 1.458357 1.320617 1.1 0.269 

SOCIAL 3.968928 1.375354 2.89 0.004 

PRIVATE 3.055908 3.536029 0.86 0.387 

PENSIONER 5.98263 1.450858 4.12 0.0000 

SELFEMP 9.366681 1.682984 5.57 0.0000 

RESIDE 5.2881 0.654912 8.07 0.0000 

_cons 11.64243 1.367834 8.51 0.0000 

No of observation  22581    

Multi-linear regression 

 

The continuous data of prescription cost by using multi-linear regression analysis 

showed that the patient-related factors affecting the prescription cost are patient age, sex, 

social and pensioners and self-employed groups, and patient residence. All these factors 

significantly affecting the prescription cost and have positive co-efficient signs.  

 

CONCLUSION 

The prescribing pattern of general practitioners at primary healthcare facilities is 

irrational according to the WHO guidelines. In terms of prescribing quality indicators, they 

are influenced directly and significantly with the patient related factors, age, sex employer, 

and residence place. The most serious symptoms of prescribing practice among general 

practitioners were the overuse of antibiotics which has worse implications on patient health 
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status and cost containment. Furthermore the cost of prescription was significantly higher 

than the calculated proxy by four folds. Thus to improve the practice quality we have to 

consider the factor affecting each indicator.  

 

RECOMMENDATIONS 

 The National Health Insurance Fund (NHIF) has to improve the prescribing quality 

indicators, using practical measures to enforce the implementation of rational prescribing 

practice particularly the use of antibiotics and generic names. 

 NHIF has to consider the subscribers related factors, which affecting the prescribing 

quality indicators, for instance age sex and employment group and their residence. 

Accordingly the subscription fee should be based on these factors.  
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Abstract 

The purpose of the study is to determine total phenolic and total flavonoid 
content of Afgekia mahidoliae leaf extracts. Dried A. mahidoliae leaves were 
macerated with methanol, and suspended with distilled water, then partitioned with 
hexane, ethyl acetate, and n-butanol to obtain crude extracts. The extracts were 
analyzed for their total phenolics by Folin-Ciocalteu assay. Total flavonoid content 
was measured by aluminuim chloride colourimetric assay. The results showed that the 
highest total phenolic and flavonoid was in an ethyl acetate extract (248.85 mg gallic 
acid equivalents, 330.89 mg rutin equivalents, respectively). The results suggested 
that the ethyl acetate extract from A. mahidoliae leaves is a good source of phenolics 
and flavonoids, and further investigation of their pharmacological activities and 
isolation of active compounds should be undertaken. 

Keywords:  Afgekia mahidoliae, total phenolic, total flavonoid 

บทคดัย่อ 

การศึกษาคร้ังน้ีมีวตัถุประสงค์เพ่ือทาํการหาปริมาณฟีโนลิครวมและปริมาณฟลาโวนอยด์

รวมของสารสกดัจากใบกนัภยัมหิดล การสกดัแยกใชวิ้ธีการแช่สกดัดว้ยตวัทาํละลายเมทานอล จากนั้นเติม

นํ้าแลว้สกดัแยกโดยใชต้วัทาํละลายเฮกเซน เอธิลอะซิเตทและบิวนาทอลตามลาํดบัความมีขั้วของตวัทาํ

ละลาย สารสกดัท่ีไดจ้ะถูกนาํไปวิเคราะห์หาปริมาณฟีโนลิครวมและฟลาโวนอยดร์วมจากการวดัค่าการ

ดูดกลืนแสงดว้ยวิธี Folin-Ciocalteu และ อะลูมิเนียมคลอไรดต์ามลาํดบั จากผลการทดลองพบว่า สารสกดั

เอธิลอะซิเตทมีปริมาณฟีโนลิครวมและปริมาณฟลาโวนอยด์รวมสูงสุด (248.85 มิลลิกรัมแกลลิคและ 

330.89 มิลลิกรัมรูทินตามลาํดบั) จึงสามารถสรุปไดว้า่สารสกดัเอธิลอะซิเตทจากใบกนัภยัมหิดลเป็นแหล่ง

ของสารกลุ่มฟีโนลิคและฟลาโวนอยดท่ี์ดี จึงมีความน่าสนใจและควรทาํการศึกษาเพ่ิมเติมในดา้นการแยก

สกดัหาสารบริสุทธ์ิและสารท่ีมีฤทธ์ิทางชีวภาพ 

คําสําคัญ: กนัภยัมหิดล, ปริมาณฟีโนลิครวม, ปริมาณฟลาโวนอยดร์วม  
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Introduction 

Afgekia is a genus in the subfamily Papilionoideae of family Fabaceae. 
Currently, only 3 species of this genus have been identified, i.e. A. filipes Geesink 
(Thai name: Kan phai), A. mahidoliae Burtt et Chermsir. (Thai name: Kan phai 
Mahidol). A. mahidoliae is a rare plant that was firstly discovered, in 1967, growing 
on limestone mountains in the western part of Thailand (Boonkerd 2001). It was later 
named “Kan phai Mahidol” to memorialize the surname “Mahidol” of King Bhumibol 
Adulyadej’s mother. Although the plant was found nearly 50 years ago, there has 
been only one previous research on its biological activities and chemical constituents 
(Chainok, 2007), which led to the attempt to know more about this plant. 

Total phenolic and total flavonoid content assay are related to antioxidant 
activities in plant extracts. High phenolics and flavonoids in extracts indicate the 
potential to neutralize free radicals and great chance to obtain bioactive compounds. 
Therefore, the aim of this study is to examine amount of phenolics and flavonoids in 
A. mahidoliae leaf extracts, which may lead us to continue studying in other 
biological activities based on this basic information. 

Objectives 

To determine total phenolic and total flavonoid content of A. mahidoliae leaf 
extracts. 

 

Research methodology 

Plant material 

The leaves of A. mahidoliae were collected from Phu-kae Botanical 
Garden, Saraburi, Thailand, in July 2012. A voucher specimen (No. 5182) has been 
deposited at the Natural Medicine Herbarium of the Faculty of Pharmaceutical 
Sciences, Chulalongkorn University, Bangkok, Thailand. 

Extraction 

Dried, powdered leaves of A. mahidoliae (1.1 kg) were macerated with 
methanol (3 × 10 L, 3 days each), then filtered, combined and evaporated to dryness 
to obtain methanol extract (172 g). The extract was re-dissolved in methanol and 
suspended in distilled water (1.5 L) and partitioned with n-hexane (3 × 1.5 L), ethyl 
acetate (3 × 1.5 L) and saturated n-butanol (3 × 1.5 L), respectively, to afford n-
hexane extract (35 g), ethyl acetate extract (7 g), n-butanol extract (33 g) and aqueous 
extract (96 g). 

"Creative Education: Intellectual Capital toward ASEAN " 78 Graduate School, Silpakorn University



Determination of total phenolic content 

The total phenolic content of the extracts were quantified by using the 
previously described by Folin-Ciocalteu assay (Herald et al, 2012) with some 
modifications. Each 50 µl of the sample and Folin-Ciocalteu reagent were mixed 
together with 500 µl of distilled water. After 6 minutes, 7.5% sodium carbonate 
solution (400 µl) was added. The reaction mixture was incubated in the dark for 2 
hours at room temperature. The absorbance of the mixture was then measured at 765 
nm. Calibration curve of gallic acid at concentrations of 12.5-160 µg/ml was used as 
the reference. The data were expressed as mg of gallic acid equivalent per g of extract 
(GAE/g).  

Determination of total flavonoid content 

The total flavonoid content of the extracts were determined based on the 
method (Herald et al, 2012). Each 25 µl of the sample was mixed thoroughly with 100 
µl of distilled water and 10 µl of 5% sodium nitrite solution for 5 minutes. Then, 15 
µl of aluminium chloride solution were added. After 6 minutes, a 1:1 mixture of 1M 
sodium hydroxide and distilled water (100 µl) was added and shaken for 1 minute. 
The absorbance of the sample mixture was measured against a reagent blank at 510 
nm. Calibration curve of rutin at concentrations of 30-480 µg/ml was used as the 
reference. The data were expressed as mg of rutin equivalent per g of extract (RE/g). 

 

Results / conclusion 

Methanol, hexane, ethyl acetate, n-butanol, and aqueous extract were 
prepared to examine their total phenolic, and flavonoid content. The total phenolic 
content were determined using Folin-Ciocalteu’s reagent, which the values obtained 
are expressed in terms of gallic acid equivalent per g of extract (Table 1) using the 
standard curve equation: y = 0.005x + 0.0956, R² = 0.9995, where y is absorbance at 
765 nm and x is amount of phenolic in the extracts (Figure 1). The amount of 
phenolic content ranged from 41.93 to 248.85 mg GAE/g, which the ethyl acetate 
extract showed the highest amount of phenolic compounds followed by n-butanol, 
aqueous, methanol and hexane extracts, respectively. The total flavonoid content were 
measured by aluminium chloride reagent in terms of rutin equivalent per g of extract 
(Table 2) using the standard curve equation: y = 0.0006x + 0.1044, R² = 0.9995 
(Figure 2), where y is absorbance at 510 nm and x is amount of flavonoid in the 
extracts. These results were correlated with those of the total phenolic content assay. 
The highest amount of flavonoids was found in the ethyl acetate extract (330.89 ± 
15.40 mg RE/g), while n-butanol extract contained 171.00 ± 3.33 mg RE/g. Total 
flavonoid contents of the other extracts were less than 100 mg RE/g.  
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The ranking order of both the total phenolic and total flavonoid contents in 
these A. mahidoliae  leaf extracts was ethyl acetate extract > n-butanol extract > 
aqueous extract > methanol extract > hexane extract. Results found that the ethyl 
acetate extract of A. mahidoliae leaves had the highest amount of phenolics and 
flavonoids, and should be further evaluated for its antioxidant activity. 

 

Discussion 

Ethyl acetate and n-butanol extracts from A. mahidoliae leaves showed the 
high content of phenolic and flavonoid. Phenolic compounds are natural compounds 
characterized by presence of several phenol groups (a functional hydroxyl group in an 
aromatic ring) in theirs structure. These compounds show a diversity of structure, 
from simple structure to complicated structure. The most commonly phenolic 
compounds found in plant is flavonoid. Phenolic compounds involve in colour, taste, 
and flavor of fruits as well as providing health beneficial effects including 
antioxidant, antibacterial, anti-inflammatory, antimutagenic effect (Rice-Evan et al, 
1997), (Vaquero et al, 2007), (Cardador-Martinez et al, 2002), whereas flavonoids 
demonstrated various biological activities such as anticancer, hepatoprotective, 
antiviral, and antidepressant activity (Kumar and Pandey, 2013), (Batra and Sharma, 
2013), (Fan et al, 2012). Interestingly, this finding suggested that extracts from A. 
mahidoliae leaves had high amount of phenolics and flavonoids, especially in the 
ethyl acetate extract, which has a great possibility to contain bioactive components 
with biological activities such as radical scavenging and reducing power of extracts 
should be evaluated. 

  
Recommendations 

Since ethyl acetate extract of A. mahidoliae leaves has high amount of 
phenolics and flavonoids, chemical isolation and biological activities of the extract 
should be conducted.   
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Table 1. Total phenolic content of A. mahidoliae leaf extracts 

Extract (mg of gallic acid/g of extract) 
Methanol 41.93 ± 0.68 
Hexane 25.51 ± 2.34 
Ethyl acetate 248.85 ± 6.90 
n-Butanol 161.09 ± 7.40 
Aqueous 92.56 ± 0.80 

 

 

  

Figure 1. Linear correlation of standard gallic acid and absorbance at 765 nm 
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Table 2. Total flavonoid content of A. mahidoliae leaf extracts 

Extract (mg of rutin/g of extract) 
Methanol 43.83 ± 7.12 
Hexane 12.00 ± 2.94 
Ethyl acetate 330.89 ± 15.40 
n-Butanol             171.00 ± 3.33 
Aqueous 74.33 ± 6.01 

 

 

 
Figure 2. Linear correlation of standard rutin and absorbance at 510 nm.  
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Abstract 

 This research aims to study cultural differences and their impacts on collaboration 

in the organization. Particularly, this study emphasizes on the differences between 

Japanese and Thai cultures in order to explore their effects on the collaboration between 

Japanese and Thai employees in the organizations. Moreover, the study extends the 

understanding of collaboration between employees who have different national cultures. 

It is necessary to understand the influences of cultural differences on collaboration among 

employees, which consequently result in enhancing our understanding of the 

phenomenon. The findings provide strong support for the critical effects of cultural 

differences on collaboration in the organization. The study addresses its research 

objectives through an empirical investigation adopting qualitative research method by 

using semi-structure interviews with the samples from a Thai-Japanese organization in 

Bangkok, Thailand. This study has identified that different culture between Japanese and 

Thai can impact on collaboration between Japanese employees and Thai employees in 

organization. The one factor of different culture which impacts on collaboration is the 

language. Difference language between Japanese and Thai is a problem in 

communication and effect to collaboration between Japanese staff and Thai staff in 

organization. Additionally, it is seen that Cultural differences between Japanese and Thai 

can be causes of conflicts in collaboration between Japanese staff and Thai staff. In order 

to decrease the conflicts in collaboration, both Japanese staff and Thai staff need to learn 

and understand in cultural differences and can adjust themselves to work together with 

their colleagues. Therefore adaptation is important thing for collaboration between 

Japanese staff and Thai staff in organization. The research findings provide guidance to 

managers as to how collaboration is influenced by cultural differences. The theoretical 

and managerial implications of this research are articulated. The research findings 

provide several guidelines for managers for the effective planning and execution of 

collaboration among the employees. Indeed, this study provides managers with a useful 

tool with which to assess their employees’ opinions in regard to collaboration with 

foreign employees. The proposed interview questions provide a basis for determining 
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where additional concerns or investigation should be made to improve collaboration 

among employees. Cleverly managing collaboration in the organization allows the 

effectiveness and efficiency that could differentiate the company from its competitors.    

 

Keywords: Cultural differences, National culture, Japanese culture, Thai culture, 

Collaboration. 

 

Introduction 

 ASEAN, including Thailand, is the one of emerging market in the world where is 

the destination of foreign Direct Investors (FDI) especially from 2015 when ASEAN 

Economic Community (AEC) fully becomes effective. ASEAN Economic Community 

comprises 10 nations in Southeast Asia. The goal of establishing AEC is to transform the 

region into a single market and production base with a highly competitive advantage to 

make it a stable and prosperous region. BOI or Board of Investment (2014) stated that 

Thailand is one of the most attractive countries for new business expansion. Thai PBS 

(2014) also reported that The International Institute for Trade and Development (ITD) 

has named Thailand among top five countries to expect rising foreign direct investment 

(FDI) after its integration in ASEAN Economic Community (AEC). BOI also stated that 

in the end of 2014, Japan was 2 ranked as of Foreign Direct Investor country in Thailand 

with a net application investment amount of over 290 billion baht, with number of project 

total 672 projects, increased from 2013 approximately 10 billion baht. (BOI, 2015). The 

report from BOI showed that how important of Japanese foreign direct investors for Thai 

business and nowadays there are a lot of Japanese businesses and Japanese companies in 

Thailand. The business sectors which Japanese investors invests in Thailand are Metal 

Products and Machinery, Electric and Electronic Products, Chemicals and Paper, 

Services, Light Industries/Textiles, Agricultural Products, and Minerals and Ceramics.  

 In international business, culture is one of the most important topics to study and 

understanding in difference. Culture is the characteristics and knowledge of a particular 

group of people, defined by everything from language, religion, cuisine, social habits, 

music and arts. (Kim Ann Zimmermann, 2015). Geert Hofstede (1997) stated that Culture 

is the collective programming of the mind distinguishing the members of one group or 

category of people from others. Culture refers to the cumulative deposit of knowledge, 

experience, beliefs, values, attitudes, meanings, hierarchies, religion, notions of time, 

roles, spatial relations, concepts of the universe, and material objects and possessions 

acquired by a group of people in the course of generations through individual and group 
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striving. In multinational organization, cultural differences will have a direct impact on 

profitability. Improving the level of knowledge of international cultural difference in 

business can aid in building international competencies as well as enabling to gain a 

competitive advantage. The difference of cultural can be the cause of problem or conflict 

in organization. Conflicts can decrease the level of collaboration in organization and also 

decrease the work efficiency and work effectively in that organization which can negative 

effect to competitive advantages of this organization as well. Therefore understanding in 

the cultural differences can be beneficial to the multinational organizations. Better 

understanding in difference culture can increase the level of collaboration in organization 

that lead to increase of work efficiency and build the competitive advantage to 

organization. 

 According to information from Board of Investment (BOI), Japan is the top of 

Foreign Direct Investor (FDI) in Thailand therefore Japanese culture would be the 

advantage topic to study.  

 When compare between Japanese and Thai culture, we found that culture of both 

countries quite difference. According to Hofstede’s cultural dimension, the first similarity 

of Japanese and Thai culture is high power distance means that both Japanese and Thai 

are hierarchical society, but Thai culture is somewhat higher. In organization, both 

Japanese and Thais are always believed and accepted the command from their boss. And 

the second, both Japanese and Thai are rated low of Individualism which indicates 

collective orientation. Japanese and Thai are belonging in the group value, but Thai 

culture is more collective than Japanese. The last similarity is both Japanese and Thai 

rated high uncertainty avoidance, but in Japanese society highly avoids uncertainty more 

than Thai that means Thais more flexible and can more accept in change and uncertainty 

than Japanese. However, there are some differences of Japanese and Thai cultures. 

Japanese culture is significantly higher in masculinity which more competitive society. 

Japanese will focus in achievement and success. Japanese will handwork as workaholic, 

Reina Hashimoto (2010) stated that In Japan, priority is on the work life. It is given work 

is the center of life. And in masculinity society is hard for women to climb up the 

corporate ladders in organization. In contrast, Thai culture is femininity society. Thai 

people are caring for others and caring in quality of life more than achievement and 

successful. Therefore the value of work in organization between Japanese and Thai are 

quite different. And Japanese are more long-term oriented than Thai. It can show that 

Japanese are focus in long term future. Japanese are always investing in the present time 

for good results happened in the future such as education, technology and innovation, that 

difference from Thai culture. Thai always focus in present and believe in traditional. In 

organization, Thais always focus to do something for getting the quick outcomes. So the 
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difference cultures between Japanese and Thai are possible sources of problems or 

conflicts in organization. 

 Therefore understanding in difference cultural between Japanese and Thai are 

very important for Thai when doing business and collaborating with Japanese. In order to 

understanding in difference culture between Japanese and Thai, this research aims to 

study in the cultural differences between Japanese and Thai, and their impact on 

collaboration in Thai-Japanese multinational organization.  

 

Objectives 

1) To study the cultural differences between Japanese culture and Thai culture 

2) To understand the impact of cultural differences on collaboration in organization 

 

Research Methodology 

 Qualitative research method applied for this study. The advantage of qualitative 

research is its ability to provide complex textual descriptions of how people experience a 

given research issue. Qualitative methods are also effective in identifying intangible 

factors, such as social norms, socio-economic status, gender roles, ethnicity, personal 

value and attitude, whose role in the research issue may not be readily apparent. 

 Data collecting method for this study is using semi-structured interviews by using 

e-mail as a web-based interview to collect data from Japanese and Thai staffs who are 

working in Japanese-Thai multinational company. The qualitative interviews endeavor to 

address the research questions. Firstly, the findings should clarify the differences between 

Thai culture and Japanese culture. In addition, this study seeks to investigate the impacts 

of cultural differences on collaboration. 

 The samples for this research were selected from a Japanese - Thai company in 

food industry. Researcher selects the organization located in Bangkok. Due to 

unavoidable limitations is this research was conduct in a very short period of time, 

therefore only 4 Japanese staff and 6 Thai staff in Thai-Japanese multinational 

organization, in totally, 10 interview samples were conducted for this research.  

 Open ended questions applied for semi-structured interview to collect data in this 

research. Totally 15 interview questions had adjusted from Pathak and Intratat (2012), 

Thomson, Perry and Miller (2007), and Bennett, et al. (2010). 
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 The interviewees were approached by email asking for interviews and interview 

questions were sent to interviewees in advance.  

 The participants were informed that they should take some time to read the 

information. When there was any issue or question that was not clear, more information 

was provided upon request. The interviews were undertaken in May 2015 in Bangkok, 

Thailand. However, the names of all interviewees have been kept strictly anonymous as 

well as details from interview as to confidentiality.  

 The 6 of 10 interviewees were answering the questions by reply email back to 

researcher. However the semi structure interviews were conducted for 4 interviewees, 

after approached by email asking for interviews, approximately 15 - 30 minutes in order 

to collects more data as much as possible by also using the same set of 15 open-ended 

interview questions. The interviews were conducted in English for Japanese staffs, while 

the interviews were conducted in Thai for Thai staffs. 

 

Result and Conclusions 

 The differences between Thai and Japanese cultures 

 To accomplish the purpose of the research, which is to understand the differences 

between Thai culture and Japanese culture, the data which collected from interviewed 

showed that all of respondents both Japanese staffs and Thai staffs agreed that cultures 

between Japanese and Thai are difference. One of Thai respondent explained that "I 

agreed with that Thai culture and Japanese culture are difference". That same as 

Japanese staffs, one of Japanese respondent told that "Yes of cause, I think Thai culture is 

quite different from Japanese culture, for example language between Japanese and Thai 

are totally different". 

 From these interview found that language is the first thing that all respondents 

mentioned in culture difference between Japanese and Thai. One of Japanese staff told 

that "In my opinion, the first thing I can see in difference culture between Japanese and 

Thai is our language. I know you do not understand in Japanese language because you 

never learn it before”. That same as Thai staffs, one of Thai respondent also told that 

“For me, language is the one of difference between Thai and Japanese, when my 

Japanese colleague speaks Japanese, I really not understand". 

 The next difference between Japanese and Thai that found from interviewed is 

professional philosophies, working style, and working habits. Japanese staffs work quite 
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seriously more than Thai staffs. It can indicated that the Hofstede's cultural dimension 

which Japan is masculinity society that dominance of values such as achievement, 

assertiveness, competition. But Thai society is feminine society which dominant values in 

society are caring for others and concern in quality of life. One of Thai staff responded 

that "I saw the difference in working habits between Thai and Japanese. The working 

habits of Thais and Japanese are not the same, Japanese prefer working seriously; they 

usually work until late and don’t have much time to spend with their families. On the 

other hand, Thais prefer working happily, because Thais can balance between work and 

private life” 

 From interview also found that some Thai staffs feel that their Japanese colleague 

are not support their works if Thai colleagues are not request which different from Thai 

work habit which Thai colleagues like to support each other even they do not request. 

One of Thai staff responded that "I think the different culture between Japanese and Thai 

especially when working together is Thai staffs always support each other even they not 

asked but Japanese staff are not support their colleague if  they are not request”.  

 It can indicate that the value of Thailand is femininity society which caring each 

other and Thai staff always offer support and kind with their colleagues, that different 

from the value of masculinity society in Japan. 

 From these interviewed found that the value of time is quite different perspective 

between Japanese and Thai that because of different culture. According to Hofstede 

cultural dimension of uncertainty avoidance which can indicate that Japanese try to avoid 

uncertainty more than Thai. Therefore Japanese are strict in rules and regulation more 

than Thai. From these interviewed with Thai staffs found that almost of them mentioned 

to Japanese colleagues is more punctuality than Thai colleagues. One of Thai staff told 

that “I feel that the different culture between Japanese and  Thai is about time. Japanese 

staff always punctually when they have meeting or appointment, they are always on time, 

it different from Thai staffs that they do not think time is so important, some of Thai staff 

will not punctually". 

 Another point that can indicate That Japanese culture is avoid uncertainty more 

than Thai culture is that Japanese staffs always ask a lot of questions to find the more 

detail and information when doing some project. One of Japanese staff told that "When I 

need to work in project with my Thai colleagues, I have to ask them many question to find 

many detail before I start to think about the project but my Thai colleague ask me just 

one or two questions, I think they not like to ask more questions". 
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 According to Japanese is a society which high avoid uncertainty, sometime 

Japanese staffs cannot accept mistakes or unexpected things when it happened. One of 

Thai staff mentioned that "My Japanese colleague cannot accept the mistake even 

sometime that mistake happened because of them, they cannot accept any complain". 

 The last of different culture between Japanese and Thai which found from these 

interviews is Time orientation. According to Hofstede culture dimension, Japanese 

society is long term orientation which they focus in long term future that different from 

Thai society which short term orientation that often focus in short term or quick result. 

This can indicated from one of Thai staff who told that “I think Japanese are always 

work for their future, they always have well planning for long term future but for Thai, I 

think they just work for present time. There is no well planning for future same as 

Japanese". 

 The impacts of cultural differences on collaboration 

 The first impact of different culture on collaboration is language. Difference 

language between Japanese and Thai is the barrier of collaboration between Japanese and 

Thai staff in organization. From these interviewed found that different language between 

Japanese and Thai can be the cause of problem in collaboration in organization. 

Difference language can effect to staff from different countries feel queasy and affect to 

collaborative work between Thai and Japanese staffs. Additionally, difference language 

between Japanese and Thai is a barrier of communication between Japanese and Thai 

colleagues in organization. From these interview found that almost of Thai staff cannot 

understand Japanese language that is a cause of problem in communication. Same as 

Japanese staff cannot understand Thai language. Therefore English language is the third 

language that be used in communication between Japanese and Thai in organization. 

From these interviews found that both Japanese and Thai staffs are also feel English is 

one problem of communication due to almost of staffs both Japanese and Thai cannot use 

English to communicate with their colleagues.  

 Difference cultural between Japanese and Thai can be causes of problem of 

collaboration in organization. From these interview researcher found some issues in 

collaborative work between Japanese and Thai which causes from different cultures. Both 

Thai staff and Japanese were agreed that there are some problems in collaboration 

between Japanese and Thai because of different culture. From these interviews, 

researcher found some problems between Japanese staff and Thai staff in collaboration. 

The first problem that found in collaboration between Japanese and Thai is that Japanese 

staffs feel that Thai colleagues are not punctually. Japanese staff feel not satisfied that 

Thai colleagues not punctually. One of Japanese staff told that "I feel not happy with my 
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Thai colleagues when  they are not on time. When I have a meeting with Thai colleague, I 

always wait them. They always come late or sometime they postpone the meeting because 

of they are not punctually". 

 In contrast, Thai staffs feel that they don't care if sometime they are not 

punctually. It is not a serious issue for Thai staffs. 

 Also from interview, researcher found that Thai staffs feel that their Japanese 

colleagues self-confident excessively. One of Thai staff stated that “I feel my Japanese 

colleague is self-confident excessively. They believe in own ideas over than others and 

sometime, they not accept other ideas from their colleagues. They like to complain others 

but they do not looking themselves”. 

 From these interview found that the different perspective between Japanese staff 

and Thai staff because of culture difference between Japanese and Thai is one of problem 

in collaborative work. One of Thai staff mentioned that "I think problem in collaboration 

between Japanese staff and Thai staff in this organization happened because different 

background, different experience and also different culture between Thai and Japanese. 

Sometime there are some different ideas in their works". One of Japanese staff also 

commented that “Sometime I feel my Thai colleagues always disagree with my ideas and 

also my opinions. It might because of different views, different experience, and also 

culture differences". 

 The degree of collaboration in organization 

 From these interviews, researcher aims to find the degree of collaboration 

between Japanese staff and Thai staff in organization by asked questions which can 

measure the degree of collaboration. Finding of these interviews is that the degree of 

collaboration between Japanese staff and Thai staff in this organization is quite good in 

collaborative work. The one reason is Japanese staff and Thai staff are always agree with 

a decision is made about the goals and activities of the collaboration before started 

collaborative works. 

 Almost of Thai staff and Japanese staff are always making decision and agreed in 

any work which collaborated between Japanese staff and Thai staff in order to reduce 

mistakes, increase work efficiency and try to achieve the target that was set together. One 

of Japanese staff stated that “Yes, I'm pretty sure that we always set the goal in 

collaborative work between Japanese staff and Thai staff and agreed with the goal that 

we set together before work always". Same as one of Thai staff who told that “Yes of 

course, in collaborative work, we always have been listening to proposals and comments 
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from each Japanese staff and Thai staff for practices that clearly before start to work. We 

agreed before  work because we try to reduce mistake from collaboration and achieve 

our target". 

 From this interview researcher also found that goals of Japanese staff are similar 

to goals of Thai staff. Organization goal is the most important goal which both Thai staff 

and Japanese staff tried to achieve therefore, collaborative work between Japanese and 

Thai staff is that achieves the goals of organization. Also both Japanese and Thai are 

know the reasons that Japanese staff and Thai staff are belonging to the collaboration as 

well. One of Thai staff stated that "Absolutely, The goal of both Japanese staff and Thai 

staff is to achieve the organization target. We tried to work together in order to get the 

good results and achieved in company target that was set and agreed". And one of 

Japanese staff also commented that “Yes of course, we have the same goals. Organization 

goals are our goals so we need to achieve our goals. Sometime, collaborative work 

effectively between Japanese staff and Thai staff is very important for our organization". 

 Researcher found that the collaboration with Japanese staff and Thai staff not 

hinder organization from achieving its own organizational mission even though sometime 

they face the problems in collaborative works because of both Thai staff and Japanese 

staff aim to achieve in organization mission. One of Thai staff stated that "I am sure that 

our collaborative work between Thai staff and their Japanese colleagues is not barrier of 

organization in order to achieve its own mission". The one of Japanese staff also told that 

"The collaborative work between Thai staff and Japanese staff is not barrier of 

organization to achieve organization mission because I think both Thai staff and 

Japanese staff are trying to work for our organization. So our collaboration is quite 

important for our organization to achieve the mission was agreed". 

 From interview also found that professional philosophies between Japanese staff 

and Thai staff is not make it difficult for working together, even sometime it will impact 

to collaboration between Japanese staff and Thai staff in organization. Because Both Thai 

staff and Japanese staff tried to understand in differences of cultures, experiences, 

backgrounds, attitudes and perspective between Japanese and Thai. Therefore, 

professional philosophies and working habit is not a serious barrier in collaboration of 

Thai staff and Japanese staff in organization. One of Thai staff stated that "For me in 

working, even Japanese staff or Thai staff always have their working philosophies which 

quite different but I believe that both Thai staff and Japanese staff are trying to working 

for our organization. So I think it is not too difficult for working together between 

Japanese staff and Thai staff". Same as Japanese staff who also stated that "I have no 

problem to work together with my Thai colleagues even sometime our professional 

"Creative Education: Intellectual Capital toward ASEAN " 92 Graduate School, Silpakorn University



philosophies and working habit are quite different. But finally we also worked for our 

organization to achieve target. We are same team and work as a team". 

 From this interview, researcher found that both Japanese staff and Thai staff were 

not familiar with the operation of their colleagues. But they tried to understand and 

accept in different between Japanese and Thai. And they also adjusted themselves to 

familiar to the difference operation in order to working together more smoothly. One of 

Thai staff told that "For me, initially I am not familiar with operation of Japanese staff. 

But I try to adapt it and feel familiar with their operation. And after that I feel I like to 

work with my Japanese colleagues. They have a clear direction to work always". And 

one of Japanese staff also stated that "First time when I worked with Thai staff, I feel not 

familiar with their operation. I need to adjust myself and adapt to familiar with Thai 

working style. But now I feel comfortable to work together with them". 

 From this interview, researcher found that different culture between Japanese and 

Thai has some positive impacts in collaboration between Thai staff and Japanese staff. 

Sharing ideas in collaborative work between Japanese and Thai are always generate 

knowledge and new perception which can improve working skills of each staff especially 

for Thai staff. One of Thai staff commented that "For me, when I work together with my 

Japanese colleague I feel I got some benefits from work with them. They always advise 

and share their ideas to me. Some ideas can help me to improve myself in working and 

can improve the degree of our collaborative work in organization". 

 

Discussion 

 The finding from this interview indicates moderate or high levels of collaboration 

the degree of collaboration between Japanese staff and Thai staff in this organization was 

good level of collaborative work. The results show that the cultural differences do not 

significantly affect the collaboration between Japanese and Thai employees working in 

this organization. 

 In order to improve the degree of collaboration between Japanese staff and Thai 

staff and reduce the problems in collaborative work, in this part researcher aim to find the 

issues and discuss how to solve that problems and the way can improve the degree of 

collaboration in organization. 

 From interview which found there are some problems in communication because 

of impact from different language. English language, as the tired language, is very 

important for communication between Japanese staff and Thai staff. However the finding 
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from interview shown that the level of English language skill in communication, 

especially in business topics or the details related to their work, both Japanese staff and 

Thai staff are not good enough for clearly communication with their colleagues which 

that can be the cause of problem in collaboration and it might be effect to work efficiency 

in this organization. Therefore, company should support both Japanese staff and Thai 

staff to learn English language and improve their English skill in order to use for 

communication not only in organization but also communicate with other people when 

necessary and it also can increase the degree of  collaborative work between Japanese  

staff and Thai staff in organization. Not only English language, but both of Japanese staff 

and Thai staff also need to learn the different language. Thai staff should learn and 

understand in Japanese language especially in basic conversation and Japanese staff 

should also learn Thai language in order to understand and can use Thai language for 

communication with their colleagues. 

 From interview also found that Japanese culture and Thai culture are quite 

different and the differences can impacts to the degree of collaboration between Japanese 

staff and Thai staff. Some differences between Japanese behaviors and Thai behaviors 

might be the cause of conflict in collaboration. Japanese staff and Thai staff might not 

comfortable to work together because of different attitude, experience and working habit. 

Therefore Japanese staff and Thai staff should study and understanding in different 

culture between Japanese and Thai. They should also accept in culture differences and try 

to adapt and match with collaborative atmosphere in different culture between Japanese 

and Thai in organization. 

 Human resource department can be the key part to support the collaboration 

between Japanese staff and Thai staff in this organization. HR should arrange activities 

which create the opportunity to learning, sharing, and understanding in different culture 

between Japanese culture and Thai culture and also can improve the degree of 

collaboration between Japanese staff and Thai staff in organization which positive impact 

to employees and organization. 

 Even different culture between Japanese and Thai will impact to collaboration in 

organization. And there are some problems in collaborative work. However both 

Japanese staff and Thai staff tried to understand and adjust them self and also learn each 

others, it can solve the issues in collaboration in organization, also develop and can 

increase the degree of collaborative work between Japanese and Thai staff in 

organization. 
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Recommendation 

 This study has identified that different culture between Japanese and Thai can 

impact on collaboration between Japanese employees and Thai employees in 

organization. The one factor of different culture which impacts on collaboration is the 

language. Difference language between Japanese and Thai is a problem in 

communication and effect to collaboration between Japanese staff and Thai staff in 

organization. Therefore English language has used as the third language in 

communication between Japanese staff and Thai staff. Even English is important in 

communication but the finding indicated that both Japanese staff and Thai staff were not 

familiar to use English and cannot communicate in English language so well which that 

lead to problems in collaborative work between Japanese staff and Thai staff. Therefore 

every multinational organization should pay attention in English for their employee in 

order to practice and improve their English skills. 

 Difference culture is also important for multinational organization need to study 

and understand. From this study, it is seen that Cultural differences between Japanese and 

Thai can be causes of conflicts in collaboration between Japanese staff and Thai staff. In 

order to decrease the conflicts in collaboration, both Japanese staff and Thai staff need to 

learn and understand in cultural differences and can adjust themselves to work together 

with their colleagues. Therefore adaptation is important thing for collaboration between 

Japanese staff and Thai staff in organization. 

 This research is considered useful to the multinational organization as it provide a 

clear indication how impacts of different culture on collaboration. And this research also 

provides some beneficial methods to improve collaboration in organization. Therefore the 

management team should considering in support some internal activities to make the 

employees understanding in different culture and build collaborative working of 

employees who come from different countries and different cultures in organization. 

 Even the findings seen that good degree of collaboration between Japanese staff 

and Thai Staff in organization and there are problems in collaboration which not serious. 

But the improvement of collaboration in organization is very important. In order to 

improve the degree of collaboration in organization both Japanese and Thai staff should 

learning each other and need to make understanding in culture differences both Japanese 

and Thai therefore organization need to consider in support activities to build the 

opportunities for learning and understanding in culture differences and build harmony 

between Japanese staff and Thai staff as well as organization need to support their 

employees learning more English in order to improve their English skills for 
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communication and improve the degree of collaboration between Japanese staff and Thai 

staff. And it can beneficial to increasing the work efficiency in organization as well. 
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The Dance Creation to Stop Violence on Women 

Darinee Chamnanmor and Professor Naraphong Charassri, Ph.D. 

Dance Department, Faculty of Fine and Applied Arts, Chulalongkorn University 

 

Abstract 

This creative research aims to find a form and an idea for dance creation to 

stop violence against women, from a woman’s perspective, based on the foundation 

that women all have the right to protect themselves from violence. The data were 

collected between January 2013 and December 2014. The data were collected from 

documents, interviews, media, field studies, seminars, the artist’s ability standard, the 

researcher’s experience, and Professor Naraphong Charassri’s ideas on creative dance 

productions. The data were analyzed, synthesized, summarized and presented. The 

final production could be explained according to dance elements. The first element, 

script, comprised three significant features: movements, costume and sound. The 

movements are a mix of the techniques of Isadora Duncan, Martha Graham and Doris 

Humphrey, and everyday movement. The second element, costume and props, 

emphasizes simplicity, showing only the significant structures and symbols. The next 

element is sound, which was created from women’s thoughts and daily routines. 

Another element, lighting, was subdued, as overly colorful lighting could hinder the 

significance of the movements. Another element, scene design, attempts to recreate 

the actual scenes, in accordance with the script. The last element is the concepts of the 

production, which are listed in order of significance: feminism, equal rights, 

symbolism, theories of dance and visual arts, the variety of the performances, the 

integration of cultural diversity, communication, creativity and creative dance for 

society. 

Keywords: Dance Creation, Feminism, Contemporary Dance, Violence on Women 

 

Introduction 

Patriarchy still plays a crucial role in society’s current constructions of norms 

and determination. These days, when it comes to gender issues, the situation that 

females encounter reflects their subordinate position. Generally, most people in 

patriarchal societies have an attitude that females are inferior to males. Hence, 

females have to follow, obey, serve, and offer service in any way that they can. In 

contrast, males are considered to be a reflection of strength, leadership, rationality and 

determination. This inequality in terms of power relations between the two sexes 

leads to the use of violence against women, which recurs continuously until the 

present day. 
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‘The Declaration on the Elimination of Violence Against Women’, from the 

United Nations General Assembly, makes explicit the urgency of this issue, and 

promotes its recognition on the international stage. Its aim is to be beneficial to 

women in term of their rights, as well as principles of equality, security, freedom, 

uniformity and human dignity. 

According to United Nations statistics in 2012, Thai women are ranked second 

place worldwide in terms of willingly receiving abuse. Patriarchal society teaches 

women to keep problems with themselves, and not to mention it to other people. In 

Thailand, a large number of the victims fear to report the incident. Women who 

encounter domestic violence tend to endure it because they believe that it is ‘personal 

business’ between members of the family. So when violence occurs, they do not want 

it to spread beyond the family. The points mentioned above are explanations of why 

women yield to men’s violence. If any society ignores this issue and lets women be 

subjected under a culture of shame and fear, no doubt the problem will get worst.  

The method to reduce violence against women should not only change the 

thoughts and beliefs of people who are part of a society of unequal gender rights, but 

it should be a way which is constructed by everyone in society, who agree to solve 

this social structure problem together. However, women have to adjust their attitude 

toward themselves: they need to be confident and realize that they are as capable as 

men.  They need to know that it is right to fight and reclaim their rights for their own 

safety. They need to stop yielding to any violent situation, and recreate their innate 

value toward the goal of gender equality. 

In the past, many organizations, both at the national and international level, 

have been trying to solve the problem of violence against women. Yet not only have 

they not been able to find a way to reduce it, the problem has actually increased. It is 

still awaiting cooperation between people in society to come together to solve it. As a 

woman and a creator of dance arts, I am inspired by the issue, and want to use dance 

as a medium to transmit beneficial ideas to society. Even though there has been 

campaigning to stop violence against women through many media channels, for 

example, advertisement, soap-opera and movie, I believe that dance art is the most 

effective medium to campaign on this issue, because it is easy to access the public at a 

more profound level. This is because body language is international.  

Nonetheless, there are a few dance routines that are related to women’s issues, 

which suggest that women should realize that they have value in order to reduce the 

problem of violence. Dance which is performed straightforwardly, which passes on 

real thoughts and feelings of women, makes it easy to upset audiences who cherish 

patriarchal systems. I consider this kind of performance a beneficial medium to 

transmit the issue to society. I also consider it an act of courage, which later will lead 

to new art creations for Thai society. 

I am deeply interested in the issue of how to stop violence against women, 

based on the thinking that women have the right to reclaim their human’s dignity and 
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to fight to protect themselves from violence. In my thesis, ‘Dance Creation to Stop 

Violence on Women’ I hope to find a way to create a dance routine which passes on 

transformative ideas and useful thoughts to people in society. 

 

Objectives 

1) To create a dance performance which is inspired by the prevention of 

violence on women. 

2) To find an idea for dance creation with the idea that women all have the 

right to protect themselves from violence. 

 

Research Methodology/Research Tool 

In my thesis ‘THE DANCE CREATION TO STOP VIOLENCE ON 

WOMEN’ I choose to use the following apparatuses to do the research; 

1) Documentary Research 

Study the ideas and theories from books, textbooks, documents and academic 

papers on the issues of gender, feminism, violence against women, contemporary 

dance art, creative dance art, post-modern art, theories of dance creation and 

compositions of dance performance. 

2) Interview Research 

 Use in-depth interviews with a cross section, in order to get a variety of views. 

The cross section can be divided into two groups: 

  2.1) Women who encounter domestic violence or sexual abuse. These 

include a person involved with helping these women in the Emergency Homes (Don 

Mueang) of the Association for the Promotion of the Status of Women, under the 

Royal Patronage of HRH Princess Soamsawali. The data collected from these 47 

people will be used as a part of the dance creation. 

  2.2) Experts in creating contemporary dance routines. I have learned 

about dance creation and the elements of performance from these eight experienced 

people, to gain ideas and to find a way to create the performance. 

3) Media 

 Study other media which are related to creating dance performances for 

women and to prevent the use of violence against them. For example, live 

performances, movies, martial arts, art exhibitions and videos. All of these are for 

finding inspiration and ways to create a dance performance. 
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4) Field Studies 

 I collected the data from field studies by observing and joining in activities. 

The activities can be divided into two parts: 

  4.1) Design a survey and join activities in the Emergency Homes of the 

Association for the Promotion of the Status of Women, under the Royal Patronage of 

HRH Princess Soamsawali. 

  4.2) Watch contemporary dance performances which are connected to 

women’s issue. 

5) Seminars 

 I enrolled in seminars about creative dance production given by Professor 

Naraphong Charassri. These seminars were held by BU Theatre Company at Black 

Box Theatre, Bangkok University, Rangsit Campus. The three seminar topics were as 

follows: 

First seminar, Salome: 'Dancing for the head' 

Date: October 17, 2013  

 

Second Seminar, Ballerina: 'The pathetic creature' 

Date: October 24, 2013  

 

Third Seminar, Dance Laboratory: 'Back and front in dance' 

Date: November 1, 2013 

6) The Standards of Artist  

I studied the topic of ‘The Original Artist’s Standard’ from Chulalongkorn 

University to use as a pattern for my own research. I used these standards to select an 

original artist to be a model for improving my creative research. The artist’s standards 

are: anima, taste, experiences, morals, philosophies, talents, pioneering and 

leadership, creativity and the talent to express emotions. 

7) The Researcher Personal Experience  

I have direct experience in creating dance performances and have produced a 

creative dance campaign for society entitled ‘WEME : the violence against women. 

WE can stop’. I want to use this experience and the audiences’ opinions to be a part of 

this research. 
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Results 

The main points of this thesis ‘THE DANCE CREATION TO STOP 

VIOLENCE ON WOMEN’ can be divided into two parts. First, the form of the 

performance, which can be analyzed according to the performance’s elements. 

Second, the idea of dance performance creation, which can be divided into the 

following related aspects: 

1) The form of dance creation to stop violence on women is comprised of 

eight elements in dancing performance. 

1.1) The Script 

After collected the information about women’s issue from the media, I 

created a whole new script for the performance. I feel that women's right issue is so 

inspiring that has to raise it as the main idea to create the performance. Thus the plot 

is portrayed from a woman’s perspective with the idea that women all have the right 

to protect themselves from violence. The story can be divided into three parts. The 

first part, ‘Women and Bondage’, portrays the women’s issue through costume 

features. The second part, ‘The Dance of Women’, portrays the women’s issue 

through movement features. The third part, ‘The Voice of Women’, portrays the 

women’s issue about domestic violence through sound features. 

1.2) Choreography 

I integrated the techniques of three renowned artists to create my own 

form of dance. The three artists are Isadora Duncan, the creator of the ‘free spirit’ 

notion, Martha Graham, who created the contraction and release technique, and Doris 

Humphrey, who invented the fall and recovery technique. I used their techniques to 

create a new dance pattern which interleaves important aspects and perspectives of 

women’s thought and imagination about how they suffer from their current situation 

and how they survive with their strength. The dance pattern will evolve from the 

performer’s improvisation, so that the performers can act naturally. In addition, I also 

use everyday movements and real situations as a part of the dance creation. 

1.3) Costumes 

The costume design of this performance has to be different. It has to 

reduce some of the costume’s actual details that effect a gender role for women in any 

culture or period of time. What can be allowed to remain is only the symbolic 

structure or the former outline of the costume. The primary colors are white or cream, 

in order to create unity in the performance. Various kinds of fabric should be used for 

creating a costume’s feature. Moreover, all of the tailored materials should be 

something that will not obstruct the performer to accomplish their performance. For 

example, crinoline once was made from wood, metal or whale skeleton which was 

quite heavy.  In this performance, the costume design was done with lighter materials, 

plastic tube and wire with cloth cover.  The outside was covered with cloth mesh to 
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show the skirt structure.  The new materials allowed dancers to move comfortably and 

they did not need to carry a lot of weight.     

1.4) Sound 

To create this performance, I chose to do research on sound. To raise 

the issue of domestic violence, instead of musical instruments, I use the sounds of 

women doing their household chores, the sounds when they want to express their 

emotions, and the sounds of their inner thoughts. The data collected are from women 

who faced domestic violence and are now living in the emergency home. They 

transmit their feeling to the audience by using various tones of voice, adding emotion 

and rhythm to their dialogue, for instance, “Please, don’t do it,” “Don’t make things 

worse,” “Stop hurting us,” or “Try it yourself.” Moreover, in some parts of the 

performance, the performers have to move over a background of silence. This is to 

emphasize every feature of the performance. 

1.5) Performers 

During the first half of this dance creation, I set-up an audition which 

was also an experiment. It began with improvisation, to find a perfect way of 

movement from each of the performers. Later, I had the performers follow some 

designed routines, to see the structure of the whole performance. Then, I selected the 

main performers from this group according to the following criteria: good 

movement ability, acting skills, and good discipline. 

1.6) Props  

I use the notion of symbolism and the idea of expressionism, which 

conveys strong emotion and let the unconscious part of the psyche to emerge, to 

create the dance performance. This will let the audience experiences the performance 

on a deeper level, for example, in the first act; a male dancer wrapped a piece of thin 

plastic around a woman dancer, including her face, so she could not breathe.  This 

represented torture and restriction that male causes in female.  All of the props are 

made of ordinary materials which are cheap, easy to buy and adapt, and easy to move 

around. 

1.7) Lighting  

The lighting in this performance is for passing on the message and to 

help create emotion. On the other hand, it is designed not to be too colorful, which 

could hinder the significance of the movements. The performance uses color as a 

symbol of emotion, in accordance with the psychology of color; for instance, red 

color representing violence, cruelty, and blue color representing sadness.  It also uses 

lighting to emphasize a certain place on the stage, and to blind the audience to some 

parts of the performance which requires separating between reality and imagination. 
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1.8) The Use of Space 

I use the ideas of postmodernism to choose a place for the 

performance. It was held at the hall on the first floor of the Faculty of Fine Arts, 

Chulalongkorn University, because it is a half-open and half-closed space, with an 

iron structure, surrounded by iron bars. The notion of site-specific art was used to find 

a place for the performance. The area was readjusted and divided in order to support 

the performance. Also the infrastructure in the hall, which was hard to relocate, is 

designed to be a part of the performing space too. 

 

2) In this study about the concept of creating dance performances for 

women and violence prevention, the results can be divided according to the 

prepared questions, as follows: 

2.1) The Concept of Feminism 

  The concept of feminism is used in this study to mix with many 

renowned artists’ techniques. In this research, I create a dance performance based on 

the principles of feminism, and focus on the issue of women’s rights. This concept is 

portrayed through the script of the performance which comes from the perspective 

that women have right to reclaim their human rights and protect themselves from 

violence. There are three parts in this performance. The first, ‘Women and Bondage’, 

presents that women all have the right to their own body, and that they can freely 

release the bondage which confines them. In the second ‘The Dance of Women’ are 

presented through the act of practicing Aikido. To clarify, women need to learn how 

to fall in order to raise up with strength and fight for themselves. Last, ‘The Voice of 

Women’, encourages women not to face the problem alone but to face it with courage. 

2.2) The Concept of Sexual Equality  

To create the dance performance on the issue of women and violence 

prevention, it is a must to create a show for sexual rights and equality. This 

performance is based on the concept of gender equality, which is reflected in the 

dance routines. These routines will show the equality of men and women through the 

techniques of dance and the free movements of female dancers. 

2.3) The Concept of Symbolism 

I use the concept of symbolism to create dance routines, costumes and 

props for the performance. The connotation of the concept will be hidden behind the 

dance movements. As for costumes, only a symbol or an original costume’s structure 

that indicates the unequal status of women will be left untouched. Moreover, the 

props are used for the denotation of the performance. The concept of symbolism is a 

part of the performance that leads the audience to analyze the information that the 

show tries to convey, along with adding value to the idea of the performance. 
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2.4) The Concept of Dance and Visual Arts 

The two concepts are closely related, so they can be blended to use in 

this creation of dance performance for women and violence prevention. I use the 

theory of composition to create dance movements, and design all the props to help 

create the visual dimension in order to enhance the performance. 

2.5) The Variety of the Performance 

The theory of post-modern art, which stands out with its concept of 

mixing various kinds of knowledge in the creation of art, is used in this performance. 

The components such as movement, acting ability, voice control, costume design, the 

use of props, and the ideas of Aikido are all integrated in this performance. 

2.6) The Integration of Cultural Diversity 

This performance integrates various types of culture in every part of 

the performance. Due to the fact that we are now in the age of communication, the 

cultures are easily transmitted between societies. A result of this action is a mixed 

culture which also effects dance creation in the era of post-modern art. 

2.7) Creativity 

The issue of women and violence prevention is the topic of many 

performances. Therefore, I consider using more creativity in this performance, in an 

attempt to find uniqueness, to separate this performance from the past. Hence, this 

performance focuses on the form of the show and the idea that women should create 

value in themselves in order to reduce violence against them 

2.8) Communication 

The main idea of this performance is to transmit beneficial information 

to women and society. Acting is a tool that can pass on to an audience women’s inner 

feelings when they face domestic violence. Women do not have to keep their 

problems in secret any more. So, it can be said that acting can be an important tool to 

use in the work towards violence prevention against women. 

2.9) Creative Dance for Society 

Dance can reflect society’s condition. Therefore, as a producer of this 

performance, it is necessary to create a performance that can present a vision or an 

idea which is beneficial to society. Furthermore, it should represent an idea which can 

make a change to people in society. It will add value to the performance and make 

dance art more useful to society. 
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Figure 1: Dance Exhibition 

Source: Photo of Researcher 
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Figure 2a: Women & Bondage 

Source: Photo of Researcher 
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Figure 2b: Women & Bondage 

Source: Photo of Researcher 
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Figure 3a: The Dance of Women 

Source: Photo of Researcher 
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Figure 3b: The Dance of Women 

Source: Photo of Researcher 
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Figure 4a: The Voice of Women 

Source: Photo of Researcher 
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Figure 4b: The Voice of Women 

Source: Photo of Researcher 
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Figure 5: Performers and Audiences 

Source: Photo of Researcher 
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The suggestions for further study and research 

I have some suggestions for further study and research, as follows: 

 1) According to the evaluations of this creative dance performance, the 

elements that people were most satisfied were the performers and the communication. 

This indicates that the good performer will stimulate the audiences’ feelings, and that 

dance can be an effective medium to transmit a concept, a story and a feeling to an 

audience. 

2) The performance is comprised of eight elements which are the script, 

movements, costume design, sound, the performers, props, lighting and the use of 

space. However, in this creative research, it is required that the researcher should 

explain the reasons to use each element and compositions according to the theories 

that are related to the performance.  

3) The concepts which are contained in this performance are feminism, gender 

equality, symbolism, theories of dance and visual arts, the integration of cultural 

diversity, communication, creativity and creative dance for society. These concepts 

can be adapted to use in other performances which are related to the issue of women 

and violence prevention to improve creative performances in the future.  

4) The issue of women and violence prevention is still a social problem which 

demands cooperation between people in society. Those interested in creating other 

kinds of work related to this issue should begin with studying the past performances. 

They should continue to work with other new perspectives in order to create other 

unique works. This research hopes to be a valuable piece to help stimulate interesting 

creative dance performances on the issue of women and violence prevention in the 

future.  
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The Dance from Concept of Trilaksana in Buddhism 

 

Dharakorn Chandnasaro, and Professor Naraphong Charassri, Ph.D. 

Dance Department, Faculty of Fine and Applied Arts, Chulalongkorn University 

 

Abstract 

The objectives of this dissertation are to create dance pattern and to explore 

dance creation concept. This research has been regarded as creative research and 

qualitative research applying the method of interdisciplinary research sciences from 

Buddhism, Philosophy, Semiology, and Fine and Applied Arts. Research tools include 

standard criteria of artists, analysis from documents and textbooks, electronic media 

that are related to dance, and in-depth interviews with specialists. Data will be analyzed, 

synthesized, supported dance, and summarized respectively. Findings shown that 

pattern of dance can be divided into 8 elements which are 1) The Script created based 

on concept of Trilaksana in Buddhism 2) The Performers with competency in dance, 

emotional expression and message communication 3) The Choreography of 

postmodern dance concept 4) The Music design from instruments that create ambience 

of meditation 5) The Props and performance crafts design in minimalism concept that 

symbolize simple and cost-saving view which is easy to convey message; lotus and 

candle 6) The Performance area that ignores traditional stage in theatre and rather use 

open areas 7) The Lighting design that applies color theory in conveying story, feelings 

and events and 8) The Costumes design with minimalism concept that ignore gender 

but focus on unity. Dance creation concept focuses on 7 aspects which are 1) 

Philosophy of Buddhism 2) Simplicity based on postmodern dance 3) Creativity in 

dance 4) Symbols in dance 5) Theories of dance, music, and visual arts 6) Social 

reflection through dance and 7) Creative dance for children. Researcher has arranged 

dance exhibition to gain public feedback. Audiences include 249 dance secondary-level 

students, undergraduates, specialists, dance artists, dance teachers in university and 

secondary school, and public. Findings from public criticism and questionnaires had 

shown that application of Trilaksana in Buddhism concept as a part of dance is unique 

and challenging for both exhibitors and audiences. This is the creative art that blends 

both oriental and western cultures and gain significant public acceptance. Audiences 

also perceived that this creative dance is the knowledge worth sharing to all Buddhists. 

Keywords: Buddhism, Dance, Choreography, Postmodern dance 

 

Introduction 

Religion is one of philosophy knowledge that lasts for thousand years. This field 

is related to the proof of human’s beliefs that influence daily lives in terms of faith, 

energy, superstition, or super-natural power that correspond to many phenomenon 
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which cannot be proven by science. Religion is directly related to human and becomes 

the medium that enhance relationship of people in living peacefully and safely together. 

Buddhism is one of many religions in the world and this religion is influenced 

by Indian cultures “which has been extensively penetrated to South East Asia, 

especially in terms of Buddhism and arts” (Vudhaditya. 2009, p. 18). Therefore, 

Thailand and Buddhism have been interdependent as depicted from cultural arts in 

Thailand, including performing arts, literature, and painting. It is widely known that 

Buddhism is the most respected religion among Thai people. “Buddhism is the word 

defined for religion that was originated by Siddhattha Gotama Buddha and shared in 

Jambul Dwipa region in the past which include India, Nepal, Bhutan, Bangladesh, 

Pakistan, and some parts of Afghanistan at the present time” (Phosan. 2008, p. 15). 

There are many religious lessons that people apply to guide their mind and support daily 

lives. 

Buddhism describes the renowned truth of life, Trilaksana (three characteristics 

of existence) which refers to three aspects that determine conditions, including Anicca 

(impermanence), Dukkha (stress and conflict), and Anatta (non-self). Concept of 

Trilaksana demonstrates the truth of realization toward nature of things as this 

perspective refers to the simple rule of everything in the world. “Common characteristic 

or Trilaksana is usual feature of everything” (Burawas. 2011, p. 195). Buddhists are 

familiar with the terms Arising, Existing, and Falling. This natural rule also covers both 

concrete and abstract things.  

Buddhism has been shared in various approaches in which the common lesson 

includes Buddhism art, the expression of Buddhism in many aspects based on creativity 

of artists who apply philosophy, insight, and beliefs of human in art. Some masterpieces 

can be clearly understood but some are too complicated to understand within a short 

period of time. Buddhism art is mostly in forms of painting, sculpture, architecture 

which are considered permanent art. Movable form of Buddhism art such as dance is 

uncommon. However, history shown that dance is related to religions of human. 

Findings of research about dance in Thailand shown that most studies focus on 

its background, performance traditions,  dance for private and public events, and dance 

concept. It is unlikely for researchers to study dance with other subjects based on 

multidisciplinary basis and the number of creative studies are insufficient. Access to 

research of dance is also limited because materials of this field are less than those of 

other study areas. In this study, researcher is strongly interested in applying knowledge 

of Buddhism, philosophy, dance, and fine and applied arts to contribute to societies and 

demonstrate symbol of Buddhism that represent the competency to understand every 

single thing in the world. In-depth understanding of these knowledge can be applied to 

many theories or concepts to create unique Buddhism art. Buddhism art can be created 

through study of dance composition and functions of body movement, as well as 

posture. Research findings can be utilized by analyzing various uniqueness of 

Buddhism art, implications and objectives of Buddhism art in each culture. 
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However, creation of dance in globalized world strongly requires in-depth 

knowledge and understanding of arts. Dance conveys messages through body 

movement and this field illustrates plenty of historical knowledge. Nevertheless, such 

background has not been studied with systematic analysis and synthesis process, and 

rationale. Wisdom of such area is not fully applied to create new knowledge that can 

be proven as reference. Therefore, this creative research has gathered knowledge to 

create dance based on Buddhism and exchange knowledge among various fields. This 

creation also conveys the concept of Dhamma as opinion-leading message to 

community and can be applied for further dance of Buddhism art, thus enhancing value 

of dance and sustaining its concept in Thai society. 

 

Objectives 

Researcher has identified objectives as follows; 

1) To create pattern of dance based on concept of Trilaksana in Buddhism 

2) To study concept of dance from multidisciplinary studies 

 

Research Methodology 

Research about “The Dance from Concept of Trilaksana in Buddhism” is the 

study that combines creative research and qualitative research together based on 

multidisciplinary study from Buddhism, philosophy, dance, and fine and applied arts. 

Research methodology is as follows; 

1) Methodology – This research aims to create dance based on concept of 

Trilaksana in Buddhism based on these methodologies;  

 1.1) Study relevant Thai and international documents and researches  

 1.2) Interview dance artists, teachers, specialists in Buddhism, 

philosophy, dance, and fine and applied arts  

 1.3) Study creative dance that apply concept of Buddhism 

 1.4) Study trend of Eastern and Western dance 

 1.5) Apply information in 1.1-1.4 to create tools or criteria to conduct 

creative research 

 1.6) Create test model of dance based on concept of Trilaksana in 

Buddhism  

 1.7) Have specialist in dance evaluate the performance and provide 

suggestions for further improvement  
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 1.8) Arrange seminar or exhibition that demonstrates findings of 

creative research and opens for public criticism. Researcher also has to distribute 

questionnaires that include close-ended and open-ended questions, evaluation section, 

and report respectively.   

2) Data collection tools 

Data collection includes; 

 2.1) Data are derived from documents, textbooks, books, interviews, and 

various researches regarding Buddhism, philosophy, dance, and fine and applied arts  

 2.2) Model of dance creation based on Buddhism, philosophy, dance, 

and fine and applied arts  

 2.3) Audio visual equipment including computer, video, recorder 

3) Data collection methods 

Researcher has gathered information based on research methodology 

4) Data analysis 

Researcher follows these processes; 

 4.1) Analyze the contents by analyzing documents and observing 

respondents based on fieldwork process 

 4.2) Create dance by considering creation process and factors of dance 

 

Results 

By complying with research methodology to meet objectives of research, this 

dissertation can be divided into 2 key parts; first part is about pattern of dance creation 

and concept of dance. Key concepts are as follows;  

1) Pattern of dance consisting of 8 components of performance include 

 1.1) Script  

Script of this performance is inspired by the concept of Trilaksana in 

Buddhism, demonstrating common characteristics of every single thing in the world. 

This concept is divided into 3 aspects which are Anicca (impermanence), Dukkha 

(stress and conflict), and Anatta (non-self). The script illustrates story of Buddha, 

important days in Buddhism, and three-dimension art concept to elaborate the view of 

Trilaksana. Performance is divided into 4 acts which are Act I: Overture that presents 

the peaceful condition of meditation, Act II: Anicca that presents development of 

Trilaksana and 1-dimension art, Act III: Dukkha that presents living state of Trilaksana 

and 2-dimention art, and Act IV: Anatta that presents inexistence of Trilaksana and 3-

dimension art. Unity of dance script is the key factor for script writing. 
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1.2) Performers  

Tryout method is used for casting performers who are highly competent 

in dance, disciplined, diligent, eager to learn, and possess interpersonal skill. 

Experience of applications in dance or performance is also the key criteria in casting. 

Six performers which are 3 males and 3 females are selected, and this equal proportion 

of gender is compatible with the word “Tri” that represents three truths of Trilaksana 

in Buddhism. 

1.3) Choreography   

Researcher composes the movements by applying improvisation and 

concept of postmodern dance
1
 based on everyday movement. Contact improvisation 

technique
2
 is applied to focus on gravity law and energy leverage among performers. 

Concept of minimalism
3
 is also applied to focus on simple movement. Moreover, dance 

also include Eastern dance that apply the skill of twisting joints of arm, hand, leg, and 

foot which is popular among Eastern people such as Thailand, India, and Myanmar. 

1.4) Music 

Musical instruments are exclusively selected to reflect the identity of 

Buddhism and Oriental world, including rhythmic instruments such as drums, bells, 

cymbals, and gongs. These musical instruments will be mixed with synthesized sounds 

to enhance uniqueness of sound dimensions. Sounds will be designed to be instrumental 

without main melodies to allow open minds of performers and audiences. Tones of 

sound design focuses on meditation, peaceful or calm conditions. At the end of 

performance, rhythmic instruments are used to control the beat of music and, thus 

creating variety and conveying symbolic passion of movement from performers to 

audiences. 

1.5) Prop and performance crafts design 

Researcher applies semiology based on relevant symbols of Buddhism 

which are lotus and candle, reflecting the apparent relationship between Buddhism and 

society. Research exhibits lotus and its leaves, as well as flame from candle to present 

postmodern arts that conveys the message of straightforwardness that audiences can see 

from props. 

                                                           
1

 A dance form claiming that any movement is dance, and any person is a dancer, with or without 

training. As a reaction to the compositional and presentation constraints of modern dance, postmodern 

dance hails the use of everyday movement as a valid performance art. 

2
 Contact improvisation is a dance technique in which points of physical contact provide the starting 

point for exploration through movement improvisation. Contact Improvisation is a form of dance 

improvisation and is one of the best-known and most characteristic forms of postmodern dance. 

3
 Use of the fewest and barest essentials or elements, as in the arts, literature, or design. 
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1.6) Performance area 

Researcher applies the concept of postmodern dance that revolutionized 

traditional performance in theatre. Researcher rather focuses on environments such as 

grass field, area in front of museum. Researcher has selected main hall, Faculty of Fine 

and Applied Arts, Chulalongkorn University. Researcher also applies concept of site-

specific art by utilizing space wisely in correspond to environment of communities and 

concerning about types of art that match available area. The space of performance 

illustrates realistic components such as structure of wood, steel, expanded metal, etc. 

Such area demonstrates exotic ambience according that no dance has been performed 

at this space before, thus promoting creative utilization of space. 

1.7) Lighting design 

Researcher utilizes features of light as tools to express emotion, feeling, 

events, ambience, senses of performers, etc. by applying color theory which include 

both cool and warm colors. Researcher has designed lighting in each act to perfectly 

represent meaning of Trilaksana in Buddhism. Natural ambience of candle light creates 

the unity of performance. 

1.8) Costume design 

Researcher considers costume as supporting components that complete 

performance based on concept of postmodernism and minimalism, focusing on unity 

and simplicity. White color reflects history of Buddhism which refers to purity and 

understanding of Dhamma. Costume design is inspired by flourished lotus leaves, using 

light cloth that promotes air circulation, convenient movement, and keeping. These 

attributes of costume are suitable for dance that illustrate researcher’s concept to imply 

the faith of Trilaksana in Buddhism. 

2. Concepts of dance 

By studying dance from concept of Trilaksana in Buddhism, research can 

conclude main concepts based on 7 aspects of research questions which are Philosophy 

of Buddhism, Simplicity of postmodern dance, Creativity in dance, Symbols of dance, 

Theories of dance, music, and visual arts, Social reflection through dance, and Creative 

dance for children. Brief concepts of each aspect are as follows; 

2.1) Philosophy of Buddhism  

The truth of Buddhism, Trilaksana is the inspiration of dance creation. 

Conditions of Anicca (impermanence), Dukkha (stress and conflict), and Anatta (non-

self) are indispensable for all things in universe. This is the philosophy that encourages 

people in societies to accept common conditions of nature, the truth of emerging and 

impermanence. 
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2.2) Simplicity of postmodern dance  

Researcher focuses on presenting minimalism or simplicity based on 

concept of postmodern dance. The dance minimizes details and promote characteristic 

of “pure dance” to be more outstanding, so called “dance for movement sake”. 

2.3) Creativity in dance 

There are a lot of artists that apply the concept of Trilaksana in 

Buddhism art such as painting, sculpture, architecture. However, such permanent art 

cannot perfectly demonstrate the true meaning of Trilaksana. Creativity through 

moving art can effectively elaborate Dhamma and differentiate art components. 

Moreover, creativity must comply with the right cultures and traditions so art can create 

attractiveness and encourage initiatives that support societies. 

2.4) Symbols of dance  

Symbol significantly affects postmodern art that consists of history and 

value so it is essential in dance creation that is one of empirical communication process 

that conveys symbolic message through white color, equipment such as lotus and 

candle. These symbols can be interpreted differently and are necessary for fulfilling the 

features of modern dance. 

2.5) Theories of dance, music, and visual arts  

There are a lot of art that are influenced by musical art and visual art, as 

illustrated in Buddhism history such as mural paintings that exhibit good and evil, 

Buddhism music or chanting. Dance, music, and visual art are interdependent so art 

masterpieces that involve these 3 factors can effectively reflect social and cultural 

circumstances. 

2.6) Social reflection through dance 

Trilaksana in Buddhism is sensitive concept so art that involve this 

perspective should concern about philosophy of religion as well as effects toward 

societies as a whole. Trilaksana reflects current social situations while societies also 

reflect various perspectives, especially current social situation that Buddhism is not the 

vital principle of people. Therefore, dance that involve Buddhism is the great way to 

demonstrate current social situation. 

2.7) Creative dance for children  

Youth of new generations have shown strong passion and attitude. They 

are bombarded with plenty of news that, more or less, affects their lives. Consequently, 

their perspectives toward art are also broadened, therefore, truth of Trilaksana and 

creation of art should be aligned and artists must concern about appreciation of 

audiences toward art. It can be concluded that, for new generation, dance is as essential 

as others media that are useful for bodies and minds of children. 
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Figure 1: Dance Exhibition 

Source: Photo of researcher 
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Figure 2: Act I - Overture 

Source: Photo of researcher 
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Figure 3: Act II - Anicca 

Source: Photo of researcher 
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Figure 4: Act III - Dukkha 

Source: Photo of researcher 
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Figure 5: Act IV - Anatta 

Source: Photo of researcher 
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Figure 6: Dance Props 

Source: Photo of researcher 
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Figure 7: Performers and audiences 

Source: Photo of researcher 
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Feedbacks and recommendation from performance 

There are 249 audiences who completed questionnaires in 2 days. They are 

encouraged to freely share criticism and recommendations toward dance and answered 

open-ended questions. Research has summarized such findings as follows;  

1) Free criticism 

Audiences have shared feedbacks about dance from concept of Trilaksana in 

Buddhism directly to researcher and performers in the following aspects; 

 1.1) This research applies concept of Buddhism to create dance by 

combining various theories so audiences are not clear which theories are presented in 

performance. Trilaksana is the common knowledge that is restructured under 

multidisciplinary studies. Despite good concept in applying of Buddhism in dance is 

considered simple and straightforward, it is so complicated to explain. 

 1.2) Dance movement lacks diversity. By considering postmodern dance 

concept that researcher initially presented, audiences understand that dancing requires 

no complicated movement but simple dance that audiences can or cannot understand, 

thus broadening perspectives of some audiences who may not be aware of its 

implication. This can be the driver that encourages children to be interested in dance. It 

is not necessary that dance students must create complicated performance. This 

presentation is the example of simple art creation. 

 1.3) Audiences should be informed about history and background of 

postmodern dance because only a few audience can understand concept of such dancing 

art. People are not likely to understand performance as it requires interpretation and 

application of symbols which are not common.  

 1.4) Audiences recommend using chanting as a part of performance in 

order to promote their understanding that performance is related to Buddhism.  

 1.5) Critics commented that audiences who participated in dance are 

those who have strong interest in arts and cultures. This is the good sign that the event 

is the hub of dance lovers despite different perspectives toward performance based on 

experiences of audiences. This research concept is very interesting because normally 

arts that apply Buddhism concept are likely to be sculpture or carving. These Buddhism 

arts are kind of moving performance that enhances social wellness. 

  1.6) Feedbacks about dance study in Thailand shown that there are a lot 

of institutes that offer dancing art study and government should support these students, 

for instance, by offering job opportunities from many companies and promoting 

advanced study and research in many institutes as, currently, Chulalongkorn University 

is the only institute that provides doctoral dance course. 

 1.7) Critics shared that although moves in this performance are simple 

but performers need to exploit a lot of energy and concentration to convey messages. 

They are well trained to specialize in moving and demonstrating quality performance. 
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Critics admired that new generation has shown impressive development and 

involvement in dance. It is strongly believed that Buddhists are engaged in Buddhism 

principle regardless of age and status. 

2) Criticism regarding open-ended questions is as follows;  

 2.1) Admiration toward universal concept that applies Buddhism to 

broaden perspective that art and culture can be combined.  

 2.2) Introduction statements by researcher are too fast 

2.3) Duration of performance is too long, should be briefed. Performers 

shown high concentration without tiredness despite long performance. 

 2.4) Researcher should explain clearly about postmodern dance and how 

it differs from other types of performance so as to enhance understanding of audiences.  

 2.5)  Overall performance is great but printed program should be 

provided to audiences in order to explain about background and importance of this 

performance.  

 2.6) In case that researcher is able to apply knowledge to elaborate 

Buddhism principle, it is expected to be successful because this is one of rare 

performances.  

 2.7) This performance should be promoted. 

 2.8) Audiences have gained knowledge and idea in creating jobs. 

Based on criticism of dance audiences “The Dance from concept of Trilaksana 

in Buddhism” shown outstanding concept in applying Buddhism perspective to create 

dance in form of Western art. The interesting point is that audiences shown strong 

acceptance toward concepts and creation of this dance and thought that this is the 

valuable knowledge worth sharing to Buddhists. 

 

Conclusion 

 1. Recommendations 

Researcher has recommendation about research findings as follows; 

  1.1) Pattern of dance has been developed from 8 aspects which include 

Script, Performers, Choreography, Music design, Props and performance crafts, 

Performance area, Lighting design, and Costumes design. Researcher found that all 8 

aspects are the vital factors for creation of dance or other types of art. In initiating art, 

modern artists should take these aspects into account and explain the rationale in 

selecting such aspects based on theories that that can be applied as reference in the 

future without bias. 
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  1.2) Pattern of dance presented through postmodern dance. Researcher 

has considered pattern of dance in 2  aspects which are Eastern and Western dance, as 

well as everyday movement that is performed based on minimalism or simplicity which 

is commonly seen in postmodern art. However, a lot of artists have been misled by the 

concept of minimalism or simplicity. Minimalism is not about deducting relevant 

content that affect main theme of dance, but rather focuses on key concepts. By 

applying such inspiring concept to create dance, artist has to consider many factors. For 

instance, Royal dance cannot apply minimalism concept but folk dance is likely to 

demonstrate concept of minimalism or simplicity, depending on social and cultural 

contexts, as well as historical background of civilization.  

  1.3) Post-performance evaluation and analysis of close-ended and open-

ended research. There are feedbacks about performance that application of Buddhism 

concept in art is very attractive as dance has long been related to religious beliefs. 

However, artist should concern about many aspects to convey relevant contents to 

audiences. Some dance cannot be exhibited in other places according to different 

beliefs. This reflects the concept that Trilaksana in Buddhism is the common 

perspective that can be applied in Buddhism art, creating belief, spirit, or religious 

lesson that enhance more understanding about principle of living based on Buddhism 

both in terms of mundane and Dhamma perspectives. 

 2. Suggestion for further research 

Researcher provides suggestion as follows; 

  2 . 1 )  More concepts of Buddhism should be studied, such as The Five 

Aggregates, The Four Noble Truths, Four Sublime States of Mind, etc. to promote 

creative idea of dance. Moreover, concepts of other religions can be applied to create 

dance that depict religious history. 

  2 . 2 )  Creation of dance in this research provides not only concept of 

creative performance development, but also demonstrates attributes of postmodern 

dance. By considering body movement based on minimalism perspective, researcher 

found that this concept can be applied for other dance or similar types of art. However, 

there is no valid reference of research that refers to application of postmodern dance 

and minimalism. It is recommended that these concepts be used to inspire other types 

of art.  

  2.3) This research should be broadened to the area of artists performance 

by applying linguistics to study pattern or structure of dance or so called “pure dance” 

that focuses only on body movement, not emotion or content. 

  2.4) Concepts of 7 aspects of dance can be applied as the inspiring model 

for creating Buddhism-related art. Performance of distinctive artists can be the 

guideline for further development of dance and teaching purpose, especially for the 

objectives to sustain and develop dance which is the wisdom of human worldwide. 
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Factors affecting participation in National health 

insurance fund among the elderly household in    
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Abstract 
Although the population of older people in Africa is increasing, and 

older people are becoming increasingly vulnerable due to urbanization, 

breakdown of family structures and rising healthcare costs, most African 

countries have no social health protection for older people. 

 Sudan is one of the developing countries in Africa that implement the 

public health insurance. This system undergone several stages of 

development, from social security scheme for the civil servants to national 

health insurance fund that act to cover the whole population under the 

concept of universal health care coverage. 

The objectives of this study is to identify the main factors affecting 

participation in National health insurance fund among the elderly household 

so as  to investigate the relationship between the health insurance status of 

the health of elderly household, and the different predictors 

The study found  that most of the elderly household are  chronic 

illness carriers, and those are within low rate income level   are most illegible 

to join the health insurance project, other factors such as the size of the 

family was found has no visible effect for enrolling under the health 

insurance umbrella.  

---------------------------------------------------------------------------------------------- 

Keywords:  Participation, National health insurance fund, elderly household, Gedarif city-

Sudan -National pensioner’s fund- National social security fund. 
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Introduction 
Globally, it was estimated that the proportion of the elder population 

will be double from 9% up to 16% within the coming three decades. 

Moreover, about 80% of those elderly will be concentrated in the developing 

countries especially in Africa which face very rapid conversion into aging 

society (Schwarz & Demirguc-Kunt, 1999)with no acceptable definition for 

elderly, the definition has become default.   for example  western countries 

consider  the age of elderly people start from 65+ year , while African 

concepts consider  age  of elderly  begin when  people   receive the  pensions 

whereas  the definition  of  unit nation agreed cut-off  60+year 

(H.RFACULTY, 2014) . 

In contrast, systems providing financial and health security for the 

old people facing pressure throughout the world, this is due to the rapid 

increase of elderly all over the world. 

In addition to their need to continuous health care with uncertain 

health care expenditure especially in the absence of  health insurance 

coverage (Jonathan Gruber 1993a).Therefore, developing countries are 

certainly planning to introduce health insurance, as an important option to 

achieve more accessibility for health services and provide financial 

protection for both population and health system. Basically, solidarity is the 

main  principles of health insurance which promotes the collection and 

distribution of members contribution in term of health care service (Carrin, 

2000b). Sudan is one of the developing countries in Africa that implement 

the public health insurance. This system undergone several stages of 

development, from social security scheme for the civil servants to national 

health insurance fund that act to cover the whole population under the 

concept of universal health care coverage (NHIF, 2012). 

In 2004, Sudanese national health insurance fund introduced special 

health insurance system to insure public sector and pensioners. The scheme 

targets all pensioners whether they enroll under national pensioners fund or 

under social security fund (SSA & ISSA, 2011) Although of the exerted effort 

to cover all the citizens under the umbrella of national health insurance 

fund, but, still there are low continuation enrollment of elderly people in 

Sudan. Thus, there is a big debate about factors affecting the continuation of 

elderly to enroll in NHIF.  

Therefore, this study try to address this problem by focusing on the 

factors affecting the enrollment of elderly household  which consider under 

the socioeconomic factors, demographic factors and health status of the 

elderly people . 

Objectives: 

General objective:   
1. To identify the main factors influences the decisions of elderly household 

to participants in health insurance fund in Gedarif state Eastern Sudan. 
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Specific objectives: 

1. To explain the main factors that lead elderly household participating in 

national health insurance fund through national pensioners fund. 

2. To explain the main factors that lead elderly household participating in 

national health insurance fund through national social security fund. 

3. To explain the main factors that lead elderly household participating in 

national health insurance fund through social subsidies programme. 

4. To explain the main factors that lead elderly household participating in 

national health insurance fund through voluntary scheme.  

5. To explain the main factors that prevent elderly household from 

participating in national health insurance fund. 

Literature Review: 
The social health protection is defined as a form of organize and 

mandated the public and private sector to protect vulnerable population 

from social suffering and economics loss due to reduction of productivity, 

earning and access to Necessary treatment(Cindy Hörmansdörfer, 2009). 

The study used Cross-sectional household survey conducted using 

logistic regression model to study determinants of enrollment of elderly 

people. 

This study rely on households survey consist of two parts, Part one 

administrated to the head of household and collected data on basic 

demographic, socioeconomic, health status, health care utilization and 

awareness of scheme. 

Part two administrated to ask questions include  the concept of social 

exclusion to understand the enrollment of elderly people among NHIS in 

Ghana and Senegal 2012  (Parmar et al., 2014) which consist of four 

diminutions sociocultural variables, political variable and economics 

variable.  

Sociocultural factor associated with persons who join as a member of 

any social group like sports club, religious groups or social groups and 

participating   in different types of social activities especially among the 

elderly people so as to feel respected. Moreover, there were a lot of persons 

needs help with activities of daily living may have different obstacle to 

participating in social and cultural activities until they were not feeling 

isolate from the society. The results of sociocultural exclusion provide the 

importance of social support and solidarity in influencing enrolment forms in 

both schemes.  

For example the increase the principle of social solidarity would 

increase the enrollment .the solidarity also offered the respect to the older 

people and having positive perceptions on the respect afforded to older 

enrolling. 
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But the exclusion appeared when older people needs to obtain an ID 

card which required to presenting birth certification or taking three witness 

to confirm  their nationality . These requirements may be difficult for some 

persons to obtain ID card and it is considered isolated in poor health or 

persons living in rural area. 

The study also used the concept of political factors as determinant of 

social exclusion because   Some people may not have access to the basic 

needs of living so as to participating with society due to the unavailability of 

resources or due to the barriers which prevent them to accessing available 

resources like health care facilities, save housing and easy to access 

information which include in Ghana information about clinics run by 

missions and NGOs. Which offered free health care to enroll, in contrast the 

persons should participating in the recent elections and being member of a 

political party. 

The result show that Political factor play major role to determine the 

enrollment of elderly people in NHIS  Plan Sesame in Ghana and Senegal 

respectively ,for instance older people who has activities in civil society and 

participating in political activities like voting were more likely to enroll. 

Also  study investigate that 1/4 of the older people they had chronic 

illness which represent about 28% in Ghana and 25% in Senegal 

respectively moreover, the study  also reported 11%  in Ghana and 8% in 

Senegal  visited  hospital  during last year. 

The majority of the respondents lived more than 15 minutes far from 

health care facilities that represented the common challenge faced the 

elderly people. Moreover, a high proportion of elderly people were found 

either single or live alone. 

The determinants of enrollment among elderly people in this study 

when household headed by men, having formal education, living in urban 

area are more likely enrolling in NHIS. Also study was found strong evidence 

of adverse selection associated with NHIS for both scheme where elder 

person who had chronic illness more likely to enroll in NHIS. Rich household 

also is more likely to enroll in NHIS compare with other old people live in 

poorest condition.(Parmar et al., 2014). 

Other study conducted in Ghana by (Anthony Kusi1, 2015) in the 

year 2015 used cross-sectional household survey in three districts and 

structured  house hold questionnaire was administrated to the household 

head in a face-to-face interview by ten trained field assistants. The 

questionnaire include socio economic characteristics, health status (illness 

during last six month and presence of chronic illness) and health insurance 

status across insured and non-insured and non-renewal household, 

moreover the questionnaire include the possibility of access healthcare and 

household dwelling, assets ownership. 

In addition, the data include annual household consumption 

expenditure consist of food and non-food needs like health care and housing 

and used the household as the units of analysis. 
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The study come up with 28% of household were fully insured 26% 

were partially insured whereas the rest of household were uninsured while 

fully insured household were older and had high numbers of household 

members with at least secondary education level and had more formal sector 

workers. On the other hand the partially insured household had high 

numbers of children, and elderly people. While the uninsured household had 

fewer numbers of elderly and fewer number of formal workers. The study 

also found that fully insured household had high rate of illnesses and high 

proportion of chronic illness. 

In contrast, uninsured household had fewer illness and chronic 

illness. The uninsured had high proportion heads by male. About 76% of all 

household headed were married, 22% of fully insured and 20% of partially 

insured were divorced or widowed respectively. 

Most of household heads were employed in informal sector. The 

affordability of household to pay premium the study showed that 29% of full 

insured household unable to afford expected annual NHIS. 

The further results showed that the partially insured household had 

large household size, highest number of children and elderly people. Females 

were more likely than males to insure also Household members whose 

health status was perceived to be fair or poor were more likely to be insured. 

83% with chronic illness condition were insured compare with 51% of those 

without chronic illness. 

Lastly, the reasons of un-insured in NHIS, 64% of un-insured and 

47% of partially insured mentioned that their members were not insured in 

NHIS because they were believed that the premium was very expensive while 

22% of un-insured and 37% of insured partially mentioned that their 

member un-insured because they were not fall sick, whereas the rest of 

household mentioned other reasons like lack of poor quality of health 

services, registration is difficult, lack of trust in NHIS officers,  un adequate 

of benefits package (Anthony Kusi1, 2015).  

Conceptual Framework 
The demand for health insurance among elderly household is define 

by many factors that could be general divided in to supply side and demand 

side. 

The demand side reflects the household characteristics like 

demographic, socioeconomics, health status and .whereas, supply side 

compromise the criteria which attract household to enroll in insurance 

health scheme in term of availability of health services, quality of health and 

affordability of pay the premium. 

METHODOLOGY 
This is descriptive cross-sectional study was conducted used primary 

data collected in 2015. The study used semi-structured questionnaire that 

target elderly households in Gedarif city, Eastern Sudan.  
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Population of study 
The target population is elderly household which Defined as those 

having household head or spouse who is at least 60 years of age.  this 

definition is adapted from (Barry L. Steffen & Keith Fudge, 2011) .  

Sampling size:  
Since the proportion of insurance status of elderly households were 

not Known in NHIF in gedarif state and the   number of elderly household 

were not available in Sudan we used Cochran (1977) formula  (Boateng, 

2014 )  

To calculate the sample size (for estimated proportion approach) as 

follow: 

 

 n =         (   )  

               e2 

Where:  

n = the sample size  

t  =the number relating to the degree of confidence anticipated in the result 

in this case 95% confidence interval (t=1.96 which is the abscissa of the 

normal curve). 

P = an estimate of the proportion of elderly household who are insured. 

In this case Krejcie and Morgan (1970) recommended that researchers use 

0.50 as an estimate of the population proportion. This proportion will result 

in the maximization of variance, which will also produce the maximum 

sample size. (Boateng, 2014 )  

e = proportion of the acceptable margin of error (sampling error 5% 

anticipated error). 

n = (    )     (     )             =     380 

                (0.05)2 

After multiplied this number by (1.5) to take in to consideration 

design effect when the sample size will not meet the goal of the study 

therefore researcher has estimated design effect to adjust the required 

minimum sample size (Salganik, 2006). 

= 385*1.5= 570 

Sampling methods: 
To meet the objective of study the Proportionate allocation may not 

yield a sufficient number of cases for such detailed analyses. Therefore the 

suitable option is to oversampling the small groups by using disproportional 

distribution to come up with sufficient number of cases to offer requirement 

of analysis and provide appropriate sample design as follow: 

Table final distribution of sample size using Disproportionate 

Allocation approach: 
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Type of programme Disproportionate Stratified Sample  

Using Equal Allocation 

 NSSF (private sector) 120 

 NPF (public sector) 120 

Social subsidies program  120 

Voluntary scheme 120 

Noninsured 120 

Total  600 

Data collection 
A semi-structured questionnaire will be distributed to 600 eligible 

elderly person households who are representing the elderly person 

households in gedarif city. 

The first part of the questionnaire will include demographic 

socioeconomic and the health status of respondents. 

Data analysis  
Multinomial logistic regression:  

To investigate the relationship between the health insurance status of 

the health of household elderly household, and the different predictors.  

Model specification: 

As the dependent variables is the health insurance status of the head 

of elderly household, and it has five categories:  accordingly, our model 

specification will be:  Health insurance status =f(Age,Gender,income,Marital 

status, location, Education, Family size ,Health status, health facility , 

Knowledge ,Awareness about NHIF, join other scheme, Medical benefits, 

premium payment methods, health facilities ,health expenditure ,dependent 

from one of  the family member) .  P health insurance status = P (Never 

insured   ) +P (Insured through NPF) + P (through NSSF) + (Insured through 

social subsidy) + (Insured through voluntary) =1 

Where: 

P = probability of each category.  

Therefore, the general model equation as in (Caleb Michael Akers, 2014) is: 

                (    )
   (    )

  ∑    
 
  (    )

 

Where: 

  (    )= is probability of belonging to group j 

Xi =   vector of explanatory variables  

Bj =are the coefficients, which are estimated using maximum likelihood 

estimation.  
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Result and discussion: 

1. Descriptive analysis of the continuous variables: 

  Variable             Orbs      mean       medians s. deviation     min     max 

HHS Age               600       66.05333      66        6.589856       60       98  

Legal dependent   600       4.183333       4          2.343546        1       15 

Income of HHS     600      1510.955      1000     1036.721      300   7000                                                       

Food exp              600      1244.958      1000      688.6328     300   5000 

Health exp           600       75.315          75         74.47135       10     500 

Number of visits   600       3.206667       3           1.51364         1       10 

 

Statistical measures of the continuous variable 

From the table above, the mean of the age of respondent is 66 years 

old Minimum age of respondent is 60 years old where maximum age is 98 

years old. The average family size of the elderly household is 4 members .the 

average monthly income is 1510.96 where the average monthly food 

expenditure is 1244.96 SDG represent about 83.4 % of respondents income 

spent on food only with medical expenditure 75 SDG. This result indicate 

that there is low Socioeconomic Status among elderly household and low 

financial Protection. The average monthly number of visit is 3 time per 

month this funding Confirm that Elderly people seeking for medical services 

more than other people.  

 

2. Multinomial regression result: 

Table (1) Multinomial logistic regression result: 

healthins Coef. Std.Err. z p marginal 

effect 

HHAge 0.0437 0.0295 1.48 0.1380 0.0028 

gender -1.2976 0.6725 -1.93 0.0540 * -0.0540 

education 3.3544 0.4557 7.36 0.0000*** 0.2330 

Maritalstatus 2.3028 0.7309 3.15 0.0020** 0.1693 

incomeofHHS -0.0013 0.0005 -2.52 0.0120** -0.0001 

legaldep -0.4471 0.0984 -4.55 0.0000*** -0.0324 

foodexp 0.0027 0.0007 3.89 0.0000*** 0.0002 

chroill 0.6516 0.4538 1.44 0.1510       -0.0335 

visits -0.2787 0.1621 -1.72 0.0860* -0.0426 

Distance 1.9950 0.5607 3.56 0.0000*** 0.1503 

satisfaction 1.3692 0.3790 3.61 0.0000*** 0.1152 

Knowledge 0.7739 0.3972 1.95 0.0510* 0.0244 

_cons -7.5003 2.3689 -3.17 0.0020**  

No. of observation =600                                   * significant at 1% significance level 

Prob>chi2=0.0000                                          ** significant at 5% significance level 

                                                                     *** Significant at 10% significance level 
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 Table (1) above shows that gender was found to be statistically 

significant at p <0.1, the coefficient and marginal effect were negative. 

The interpretation of this is that for male gender the relative 

probability of insured through   NPF would decrease by 5.4 percent, given 

other variables are held constant.  

Education was statistically significant at p< 0.01 and has positive 

coefficient and marginal effect. This mean that for higher educated 

individual that relative probability to be insured through NPF compare to 

uninsured would increase by 23.3 percent, given that other variables are 

constant.  

The legal dependent of elderly household was statistically significant 

at p< 0.01, the coefficient and marginal effect were negative, this mean that 

the number of legal dependent of elderly household relative probability to be 

insured through NPF would decrease by 3.2 percent compare with 

uninsured group given other variables are held constant. 

Number of visits was found to be statistically significant at P <0.1. 

The coefficient and the marginal effect were negative the interpretation of 

this finding the number of visit relative probability to be insured through 

NPF would decrease by 4.2 percent given other variables are held constant.  

Distance of nearest health facility was statistically significant at 

p<0.01The coefficient and marginal effect were positive this mean that the 

nearest health facility relative probability to insured through NPF would 

increase by 15 percent compare with uninsured group given other variables 

are held constant.  

Satisfaction of health services provided by NHIF was statistically 

significant at P< 0.1 the coefficient and the marginal effect were positive 

mean that relative probability to be insured through NPF would increase by 

11.5 percent in compare with uninsured group given other variables  are 

kept constant. 

The knowledge of NHIF was statistically significant at p <0.1 the 

coefficient and marginal effect were positive mean that relative probability to 

insured through NPF would increase by 2.4 compare with uninsured elderly 

household given other variables are kept constant. 

Marital status of the elderly household  was statistically significant at 

p<0.05, the coefficient and marginal effect were positive this mean that  

elderly household married relative probability to be insured through NPF  

compare to un insured group would increase by 16.9 percent , given other 

variables are held constant. 

The income of the head of the elderly household was statistically 

significant at p<0.05, the coefficient and marginal effect were negative this 

finding mean that increasing income of  elderly household relative 

probability  to be insured through NPF would decrease by 0.01 percent, 

compare with uninsured group given other variables are held constant. 
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Table (2) Multinomial logistic regression result: 
healthins Coef. Std.Err. z p marginal effect 

HHAge 0.02195 0.02496 0.88 0.379 0.00115 

gender -0.69432 0.61577 -1.13 0.26 0.00500 

education 1.13167 0.35797 3.16 0.002** 0.01442 

Maritalstatus 0.37741 0.56440 0.67 0.504 -0.03491 

incomeofHHS -0.00094 0.00066 -1.43 0.151 -0.00011 

legal -0.05889 0.07150 -0.82 0.41 0.00999 

foodexp 0.00076 0.00086 0.88 0.378 0.00003 

healthexp -0.03262 0.00504 -6.47 0.0000*** -0.00260 

chronic 1.83696 0.39264 4.68 0.0000*** 0.15638 

visits 0.24686 0.13043 1.89 0.058* 0.01210 

Distance 0.46376 0.39291 1.18 0.238 -0.01587 

satisfaction 0.27196 0.32372 0.84 0.401 -0.01397 

Knowledge 1.01203 0.35674 2.84 0.005* 0.07788 

_cons -1.97433 1.85885 -1.06 0.288  

 

No. of observation =600                                    * significant at 1% significance level 

Prob>chi2=0.0000                                   * * significant at 5% significance level 

                                                             * * * Significant at 10% significance level 

 

From the table (2) above shows that education was statistically 

significant at p<0.05 and has positive coefficient and marginal effect. This 

mean that for higher educated individual that relative probability to be 

insured through NSSF compare to uninsured would increase by 1.4 percent, 

given that other variables are kept constant. 

Health expenditure was statistically significant at p<0.01 and it has 

negative coefficient and marginal effect mean that spend on health relative 

probability to be insured through NSSF compare with uninsured group given 

other variables are held constant. 

Number of visits was found to be statistically significant at P <0.1. 

The coefficient and the marginal effect were positive  the interpretation of 

this finding the number of visit relative probability to be insured through 

NSSF would increase  by 1.2 percent given other variables are held constant. 

The knowledge of NHIF was statistically significant at p <0.1 the coefficient 

and marginal effect were positive mean that relative probability to insured 

through NSSF would increase by 7.7 compare with uninsured elderly 

household given other variables are kept constant 

 

 

 

 

 

 

 

"Creative Education: Intellectual Capital toward ASEAN " 143 Graduate School, Silpakorn University



 

 

Table (3) Multinomial logistic regression result: 

healthins Coef. Std.Err. Z p marginal effect 

HH Age 0.0033 0.02460 0.13 0.894 -0.00178 

gender -0.3863 0.60681 -0.64 0.524 0.04557 

education 0.4062 0.35410 1.15 0.251** -0.08563 

Marital status -0.0452 0.54255 -0.08 0.934 -0.09039 

Income of HHS 0.0002 0.00040 0.53 0.593 0.00009 

Legal dependent -0.0040 0.06200 -0.06 0.949 0.01588 

Food exp -0.0009 0.00065 -1.37 0.171 -0.00024 

Health exp 0.3723 0.36411 1.02 0.307*** -0.09327 

chronic 0.4641 0.12282 3.78 0.000*** 0.04984 

visits 1.5698 0.33119 4.74 0.000*** 0.06831 

Distance 0.4701 0.39068 1.20 0.229 0.00155 

satisfaction 0.7776 0.31016 2.51 0.012** 0.08584 

Knowledge 0.4828 0.35002 1.38 0.168 -0.00796 

_  cons -1.4575 1.81003 -0.81 0.421  

No. of observation =600                                   * significant at 1% significance level 

Prob>chi2=0.0000                                   ** significant at 5% significance level 

                                                              *** Significant at 10% significance level 

 

From table (3) above shows that health number of visits was 

statistically significant at P<0.01 the coefficient and marginal effect were 

positive, this mean that increase the number of visit of the elderly household 

relative probability increase the demand of elderly house hold to be insured 

through social subsidy program by 4.9 percent compare with uninsured 

group, given other variables are held constant. 

Facility type was statistically significant at P<0.01 the coefficient and 

marginal effect were positive, this mean that health facility type operated by 

NHIF relative probability to increase  the enrolment through social subsidy 

program by 6.8 percent compare with uninsured group, given other variables 

are held  constant. 

Satisfaction was statistically significant at P<0.05  the coefficient and 

marginal positive this finding  mean health services provided by NHIF 

relative probability head of elderly household would insured through social 

subsidy program  compare with uninsured group, given other variables are 

kept constant. 
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Table (4) Multinomial logistic regression result: 

healthins Coef. Std.Err. Z p marginal effect 

HH Age 0.0128 0.02657 0.48 0.63 -0.0006 

gender -1.2414 0.62502 -1.99 0.047** -0.0794 

education 0.8393 0.35376 2.37 0.018** -0.0450 

Marital status 0.7959 0.59800 1.33 0.183 0.0218 

Income of HHS 0.0002 0.00033 0.65 0.517 0.0001 

Legal dependent      -0.1749 0.07235 -2.42 0.016** -0.0069 

Food exp 0.0011 0.00051 2.19 0.028** 0.0001 

Health exp -0.0181 0.00302 -5.99 0.000*** -0.0002 

Chronic illness 1.3519 0.38374 3.52 0.000*** 0.0703 

visits 0.1455 0.12963 1.12 0.262 0.0014 

Facility type 2.0709 0.36371 5.69 0.000*** 0.1357 

Distance 0.1281 0.39687 0.32 0.747 -0.0729 

satisfaction -0.5790 0.32491 -1.78 0.075* -0.1464 

Knowledge 0.3311 0.36165 0.92 0.36 -0.0336 

_     cons -2.4794 1.93357        -1.28  0.2  

No. of observation =600                                   * significant at 1% significance level 

Prob>chi2=0.0000                                          ** significant at 5% significance level 

                                                                     *** Significant at 10% significance level 

 

Table (4) above shows that gender was found to be statistically 

significant at p <0.05, the coefficient and marginal effect were negative. 

The interpretation of this is that for male gender the relative 

probability of insured through   voluntary scheme would decrease by 5.4 

percent compare with uninsured group, given other variables are held 

constant.  

Education was statistically significant at p< 0.05 and has positive 

coefficient and marginal effect. This mean that for secondary or higher 

educated individual that relative probability to be insured through voluntary 

scheme decrease by 4.5 percent compare to uninsured group, given that 

other variables are constant. 

The legal dependent of elderly household was statistically significant 

at P <0.05, the coefficient and marginal effect were negative, this mean that 

the number of legal dependent of elderly household relative probability to be 

insured through voluntary scheme would decrease by 0.6 percent compare 

with uninsured group given other variables are held constant. 

Food expenditure: was statistically significant at p <0.05, the 

coefficient and marginal effect were positive  , this finding indicate that  the 

food expenditure of the elderly households relative probability the elderly  to 

be insured through voluntary scheme program would increase by 0.01 

percent compare with uninsured group, given the other variables are kept  

constant. 

Health expenditure: was statistically significant at P <0.01, the 

coefficient and marginal effect were negative , this mean that  increase 

Health expenditure relative probability  that the head of  elderly household 
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to be  insured through voluntary scheme program would decrease by 0.02 

percent compare with uninsured group , given other variables are held 

constant. 

Chronic illness: was statistically significant at P<0.01, the coefficient 

and marginal effect were positive , this mean that elderly have chronic 

illness relative probability to be insured through voluntary scheme would 

increase by 7 percent compare with uninsured group, given other variables 

are kept constant. 

Facility type was statistically significant at P<0.01 the coefficient and 

marginal effect were positive, this mean that health facility type operated by 

NHIF relative probability to increase  the enrolment through voluntary 

scheme by 13.5 percent compare with uninsured group, given other 

variables are held  constant. 

Satisfaction was statistically significant at P<0.1  the coefficient and 

marginal effect were negative  this finding  mean that  health services 

provided by NHIF relative probability head of elderly household would 

insured through voluntary scheme would decrease by 14.6 percent  compare 

with uninsured group, given other variables are kept constant. 

Discussion: 
The study try to explore the main factor affecting participation in 

NHIF among elderly household in gedarif city –Sudan. 

So, in this part   we are going to discuss the main finding of the study 

by explore the relationship between the different five groups. 

From the result of multinomial regression we found that being female 

elderly household will increase the probability of enrolling in NHIF, the study 

also find that there is positive impact of education to increase the probability 

of enrollment in NHIF. Marital status also has positive impact to increase the 

probability of enrollment among the married elderly households. While 

income of the head of elderly household has negative impact. Whereas the 

nearest health care facility it had positive impact to increase the enrolment 

in NHIF.  

Additionally, the study find that there is strong relationship 

between health status and enrollment in NHIF especially among the 

elderly household insured through NPF and poor family associated 

with presence of chronic illness.  

Conclusion: 
 The aim of this study is to identify the main factors influences 

the decisions of elderly households to participants in health insurance 

fund in Gedarif city state Eastern Sudan. The study was carried from 

May 2015 using 600 questionnaire that distributed to 60 

neighborhoods in gedarif city. The study used state program to 

analyzed collected data using multinomial logistic regression.   
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 The study find that male are dominant as head of household 

87.67%. The employment status of the elderly household 40.7% day 

labor 19.33% farmer, the rest of participants are retirees from NPF 

and NSSF represent 20% of each program. 88.5% are married 51% 

had chronic illness.  

 The average age of the respondents is 66 years old, average 

family size is 4 members. The average monthly income is 1510.96 

SDG (83.4%) spent on food expenditure, whereas the average monthly 

health expenditure is 75 SDG per month. 

Recommendation: 
1. The government should Granting social subsidies like free 

health card to poor or low-income groups 

2. Increasing financial protection to elderly household due to 

the low in come and spent all this income on food 

expenditure. 

3. Adopting universal health coverage as one of perfect solutions.  
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Abstract: 
Back ground: 

Inappropriate prescription, dispensing and self-medication have been associated with 
increasing rates of antibiotic resistance worldwide, which necessitated more studies into 
physicians decision-making process, pharmacists antibiotics dispensing pattern as well 
as patient antibiotic self-medication pattern in Sudan.  
Objective: 

This study seeks to explore and investigate health care professionals and patient 
opinions and attitudes that influence their behavior of prescribing and use of antibiotics. 
Materials and methods:  

Qualitative semi structured interviews were conducted in the Kassala state. The data 
were analyzed by thematic content analysis. The data collected from (19) participants 
who works with NHIF(National Health Insurance Fund) in Kassala as follow; (6) 
specialists, (6) general practitioners, (2) pharmacist, (2) medical assistants and 
(3) patients who visited NHIF facilities.  
Results:  

According to topic guide questions which derived from literature review and past 
experience, my study findings revealed that; (i) most of antibiotic prescriptions 
influence mainly by patients related factors and to some extent health system factors , 
but pharmaceutical companies had great effects and so health professional practice 
years. (ii) The pharmacist attributed antibiotics resistant to the patients and express 
they fear of losing the patients if they are not dispense (OTC) antibiotics (III) self-

medicated patients in kassala state had inadequate or incorrect knowledge about antibiotic 
usage negatively influences their antibiotic use behaviour.    
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Conclusion: The antibiotics use in the NHIF it is knowledge, attitudes and behaviour 
in kassala state were challenge, and this study shade the light on these areas and 
tackling the factors behind the antibiotics over use . Practical interventions needed like 
more education, regulations, implementation of STGs and programs to promote greater 
education about antibiotics usage in the general population of Kassala state. 

Introduction: 

Medically, inappropriate, ineffective and economically inefficient used of medicines 
are commonly observed throughout the world in health care systems, especially in 
developing countries. In Sudan there were many problems tackled related to attitude 
and behavior in using medicines, especially antibiotic use around the country. 

Globally, there are prioritizing for the in appropriate medicine use, focus on 
antibiotics use problem, because of it is serious consequences and impacts on health 
status as in case of antibiotic resistant, or serious adverse reactions and side effects, 
or economic impact hence over use of antibiotics cost a lot of money, especially in 
developing countries where there are scarce and limited resources. Moreover 
inappropriate consequences of medicine treatment lead to erosion of the patient 
confidence on the health system and specific facility, which may lead to inaccessibility. 

In 1985, WHO organized a conference in Nairobi, Kenya, on the rational use 
of medicines? That conference defined rational use of medicines as: “patients receive 
medications appropriate to their clinical needs, in doses that meet their own individual 
requirements, for an adequate period of time, and at the lowest cost to them and 
their community” (WHO., 1985 Nairobi). 

There are wide debate on medicine regarded as antibiotic or antimicrobial , but 
the “WHO” classified these medicines as follow to considered as antimicrobial for 
prescribing indicators; anti-infective dermatological, anti-infective ophthalmological agents, 
antidiarrheal  drugs with streptomycin neomycin, nitrofuroxazide or combination, and 
other anti-bacterial.(World Health Organization. Action Programme on Essential Drugs 
and Vaccines., 1993)  
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Percentage of prescribed prescriptions contains an antibacterial: there is no 
standard, but less than 30% is accepted in parallel studies shown worldwide. 
(Mustafa, (2013).   

  This study conducted to flash the light on the knowledge , attitudes and 
behavior of prescribers, pharmacists , and the patients as mile stones of medicine 
uses , hence many studies conducted in Sudan showed irrational and inappropriate 
use of medicines specially antibiotic use , as example a review done by, Awad and 
others of published studies conducted in Sudan from 1991 to 2004 found that the 
percentage of encounters of antibiotics prescribed were 48% to 63% in primary health 
centres , and 41% to 43% in teaching hospitals(A.I.Awad, (2007). Also there was study 
done in 2010 by Awad conducted in the outpatient settings in four pediatrics hospitals 
in Khartoum, showed the irrational use of antibiotics, as 81.3% of prescriptions 
involved an antibiotic , and self-medication of antibiotic was 48.1%(Ahmed & Awad, 
2010) . But there are no studies, at least published in Sudan conducted on what is 
behind the attitudes and behaviour of prescribers, dispensers, and patients towards 
antibiotic use. 

  In national health insurance there are problem of antibiotic uses in all states, 
as it represent 31% of the annual “NHIF” medicine supply budget. While the annual 
report of the state showed the cost of the antibiotic represented 36.63% of the 
Kassala state medicines supply budgets (Kassala, 2014). And study held by 
(Mustafa, (2013) showed the percentage of antibiotic prescription in NHIF in Sudan 
were highest  in three states ; in north Darfur 71%, West Kordofan 67% , and  
Kassala state was 66%, 95%CI [61%, 70%] . 

  The existence of a problem has been well demonstrated by quantitative 
methods, but qualitative studies are much needed to shed light on the root causes of 
antimicrobial misuse, and to identify interventions needed. 

Focus groups discusion conducted in USA aimed to ,highlights differences in 
physician and parent perceptions about in approperiate antibiotic use, done by Barden 
and others with parents and with pediatricians and family physicians to assess their 
attitudes regarding the use of antibiotics, (Barden, Dowell, Schwartz, & Lackey, 
1998).   
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Physicians stated that their own antibiotic prescribing could be safely reduced. 
Parental expectancy to receive antibiotics was a major factor influencing their overuse 
of antibiotics. Parents shown that they would be satisfied with the doctor visit even 
though antibiotics not prescribed, provided the physician explained the reasons for the 
decision. The study suggested that educational efforts to narrow this communication 
gap will be important for improving antibiotic use. 

  Study conducted in Ireland by Fleming and others undertake qualitative 
interviews, in depth semi-structured interviews investigated antibiotic prescribtions in 
long-term care facilities LTCFs , captured the views of the key healthcare 
professionals. The study came up with that antibiotic prescribing in LTCFs is strongly 
influenced by the context of healthcare delivery in LTCFs. They recomended that there 
was in need for “behavioural regulation” strategies such as antibiotic periodic screening 
of antibiotic use in LTFCs , and setting goals such as intervention functions, 
education, audit, feedback and monitoring to “improved antimicrobial stewardship” 
(Fleming, Bradley, Cullinan, & Byrne, 2014). 

  Awad and Idris in 2005 studied Khartoum community in self-medication of 
antibiotics and anti-malarial medicines, through questionnaire to 1750 adult persons, 
they found that self-medication with antibiotics/antimalarial was significantly associated 
with age, income, gender and level of education. And they conclude that; the 
prevalence of self-medication with antibiotics/antimalarial in Khartoum State, is 
alarmingly high , hence 73.9% of the study population had used antibiotics or anti-
malarials without a prescription within one month before to the study. And 68.8% of 
the respondents who had self-medicated obtained the drugs directly from private 
pharmacies. They found that self-medication behaviour varies significantly with a 
number of socio-economic characteristics.(Awad, Eltayeb, Matowe, & Thalib, 2005)   

Conceptual frame work summary: 

The conceptual work consist of two parts ; health services providers as supply 
side of health care services , which consist of antibiotics prescribers and dispensers 
whom represented here by pharmacists , and the patients as demand side through 
their disease pattern. From literature review we found that there were two major 
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factors affect supply and demand side of health services balance , these factors 
divided in to  (intrinsic and extrinsic)    

Research question  

  To understand what are the attitudes and opinions behind health care 
(professionals behavior and patient self- medication), towards antibiotic use? 

Objectives: 

General objective:  

  To investigate and illustrate health care professionals and patient opinions and 
attitudes that influence their behavior of prescribing and use of antibiotics. 

Specific objectives: 

  1- To understand the doctors (general practitioners, specialist and medical 
assistant) attitudes and opinions of prescribing antibiotics in “NHIF” Kassala state.  

  2- To understand the pharmacist opinions attitudes of dispensing antibiotics in 
Kassala state.  

  3- To understand patients behavior and attitude about their knowledge, 
perceived health, satisfaction antibiotic, and self-medications. 

Research Methodology  

Study design and data collection: 

  The study (descriptive study) use primary data which collected from targeted 
sample of; general practitioners, specialists, medical assistant, and pharmacists that 
working for NHIF kassala executive directorate as health providers in outpatient settings 
in addition to the patients that attended these health facilities during June 2015.  

Methodology: Tools  

  Semi-structured in depth interviews carried out with medical assistants, 
pharmacist, GPs and specialists. The interview method was the most possible, because 
the participants interviewed at their place of work at health centers, hospitals, clinics, 
and pharmacies. In other hand the patients conveniently interviewed when they visit 
the pharmacy or health facility. 
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Study population: 

  The study population comprised of doctors, medical assistant, and pharmacist 
that they provide health care in NHIF kassala which compose of 11 localities, through 
direct provision or indirect provision, which mean the health care services provided for 
insured patient either directly through owned health care centers or indirectly through 
contract policy. The total number of specialist in state was 47 , GPS was 88 , 
pharmacist was 8 and medical assistants was 37. But we did not covered all 
localities, just three localities (kassala , Halfa Algadeeda  , and Khashm algiraba.)  
because of time constraint , most of infrastructure concentrated in this three 
localities(Kassala, 2014) And also if we consider the frequency of patient attendant , 
almost  in these three localities were “kassala 55%,halfa algadeeda 15.2% ,and 
algiraba 9%” with total attendant 79.2% of the total patient attendant in kassala 
state.(kassala, 2014) 

Sample:  

As mentioned by study done by Isameldin 2012 in NHIF revealed the highest 
antibiotic prescribing pattern was for urinary tract infection UTI, typhoid fever, and 
respiratory tract infection RTI by 94%, 92%, 90% consecutively, the medium one is 
OBS in 29% ,the lowest pattern in case of diabetic mellitus DM and hypertension 
HTN by 13% and less than 5 years old was 84%. But In NHIF Kassala state there 
is no UTI and RTI specialism, so we mentioned other option with higher prescribing 
pattern as benchmarked by study represented by pediatricians(Mustafa, (2013). The 
method of sampling is divided into two:  

Type 1 :multistage cluster systematic random sampling for prescribing targeted groups 
specialists, GPs and medical assistants , and we will take three specializations into 
account according to their prescribing pattern by specialty, for example high excepted 
prescribing represented by pediatrician , as highest prescribers rather than 66% as cut 
of, and lower prescribers represented by internists, and obstetricians at medium 
prescribing pattern. With total number of 6 specialist, we took semi structured in 
depth-interviews randomly according to the locality number of health care providers of 
specialist. 

For GPs the sampling technique will consider direct and indirect services 
provision in each locality with 2 for each, so the total number of interviewed GPs will 
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be 6 in, in other hand 3 for medical assistants represented by one for each locality, 
kassala, new halfa and algirba as mentioned in study scope. 

Secondly: the total number of sample population of three localities prescribers in 
direct and indirect health care provision facilities of target group are tackled. And 
accordingly systemic sampling were done by targeted groups, 
sampling interval was calculated by dividing the total population by the number of 
prescribers needed and selection done randomly from prepared list prescribers group.  

Type 2: Convenience sampling took 3 pharmacists at their work place and 3 patients 
when they visited pharmacy or health center, for interviews considering the distribution 
of them on three localities. So the total number of interviewees is 21 and data 
saturation considered. 

Prescribers  Kassala locality New Halfa Al-girba Sample 
population 

Pediatricians 3 2 1 6 
Internists 5 2 1 8 
Obstetricians  8 4 2 14 
Total  16(57.1%) 8(28.5%)  4(14.4%) 28(100%) 
Sample size of 6  3 2 1 6  
Interval  5 4 4  
Systemic selection 
from three specialties 

One randomly 
from each 
prescribing 
pattern 1&5&5 

Randomly 
from three 
specialties 
2&6  

Randomly from 
three 
specialties 1  

 

GPs 58 7 9 74 
Sample size 6 2  

Randomly 
selected  

2 
Randomly 
selected  

2 
Randomly 
selected  

Distributed by 
facility care 
provision    
Direct and 
indirect 

Medical assistants  
Sample size 3 

One selected 
randomly 

One selected 
randomly 

One selected 
randomly 
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Conceptual framework:  

The conceptual framework consist of two parts; health professional part and patients’ 
part to understand factors behind their knowledge and behaviour towards antibiotic 
prescribing in kassala state. 
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Intrinsic factors 

1.Socio-demographic 

factors: 

Age /sex 

Practice years  

Years of experience work in 

NHIF 

Professionalism 

Education 

Continuous medical education 

Medical specialization 

2. Knowledge  

 

3. Attitudes  

  
 

 
Practice  

 

Anti-biotic prescribing 

and dispensing 

practice bevaviour  

6. Other factors: 

Pharmaceutical industry  

Financial incentives  

And payment mechanism 

Peers pressure 

5. Health care system related 

factors: 
Facilities ownership & 
location 
Organization structure and 
regulations & drug list 
formula 
Staff and diagnosis resources 
availability & logistics time 
ssure and patient atenden 

4. Patient related factors: 
Socio demographic factors 
Symptoms, Clinical signs and 
history 
Patients cost saving – insurance 
card or specific patients groups  
 

 

 

 

Patients Have AB or 

not  

Over last three 

months 

Patients self-

medication factors   

1. Socio-demographic 

- Age, 

- sex , 

- M.status  

- Income per month 

Food expenditure 

Total other 

expenditure 

- Education 

- Cultures 

- tribe  

- insurance card 

2. Knowledge 

related to 

antibiotics use  

3.  The attitude and 

behavior towards 

antibiotics use  

- To save time 

- To save money 

 

Extrinsic factors 

1. Complacency 

2. Fear  

3. Ignorance 

4. Indifference 

5. Responsibility 

6. Confidence 

Figure 1: conceptual framework 
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Intrinsic factors: 

These factors affects (knowledge, attitudes, and practice behaviour) of care supplier 
behavior (health care providers) represented by socio-demographic factors for example 
(previous clinical practice; years of practice, Continuous medical education university education) 
and other factors like diagnostic uncertainty, desire for a quick fix expressed by the physician, 
and financial incentives promoted the over prescription of antibiotics.(Paredes P, 
1996),(Björnsdóttir I, 2010)and(Mol PG & 2004, 2004).  

Extrinsic factors: 

The patient as demand side there are many factors affect the perception, behavior and 
attitudes of the patients towards health care demand and need as example; patients clinical 
conditions (symptoms, signs, and anxiety) educational level, economic and social factor, desire 
for a quick fix expressed by the patient/caregivers. Others like cost saving. 

In other hand there were many external factors related to health care system this include; the 
service provided by NHIF is it directly service or through contracting (indirect and 
partnership), pressure of time no of works hours per day one/tow shift, organization model or 
facility location is it rural health centers or urban health center or peripheral hospital , or 
teaching hospital, the number of patients attended (workflow), implemented NHIF policies and 
guidelines ,prescribe according to NHIF list , patients had health insurance cards , patient 
request for antibiotics prescribing , cost related to the health care expenses in existence of 
many investigations related to antibiotic prescriptions , and competency of drug supply system 
management.(Liabsuetrakul T, 2002),(Kotwani A, 2010;; Kumar S, 2003).  

Other factors related to the patients self-medication demand side, for example; socio-
demographic factors, knowledge, attitude and behaviour. 
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Interviews topic guides: 

Health providers  Issues included in doctors and pharmacist interviews  

Knowledge  Demographic information ; 
Age, years in practice, years working for NHIF, and 
professionalism. 

 Use of or awareness of a guideline for antibiotic 
prescribing , knowledge of local antimicrobial resistance , 
patterns Consequences of not prescribing antibiotics, and  
problems associated with antibiotics use . 

 Other factors: 
Pharmaceutical industry ,peers influence 
Financial incentives. 

Attitudes - Demographic information of health providers  
- Patient related factors; e.g.  
 Clinical presentation/status (E.g. signs and 

symptoms, additional diagnostic information, clinical 
history) 

 Economic and social factors; desire for quick fix by 
the patients and care. 

 Patients had insurance or not?  
 Education level, age and allergic to antibiotics 
 Patient cost concern 
 Influence of patients family pressure. 
- Health care facility related factors ; 
 Organizational structures 
 regulations,  
 Policies guidelines   
 Type of facility (direct) and facility location (urban 

or rural) 
 Patients frequency and time pressure 
  staff shortage and staff turnover, 
 Availability of diagnostic resources, financial 

considerations. 
Behavior and 
antibiotics 
decision making  

- Demographic factors of providers. 
- Patient related factors 
- Health care facility related factors 
- Other factors mentioned  
- WHO rational medicine use characteristics. 
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Patients  Issues included in patients antibiotics self-medications 
interviews 

Knowledge Socio-demographic factors; age, sex, income, marital 
status, Education, Cultures. 

 The knowledge about antibiotics use  
1. The aim of antibiotic use 
2. How antibiotics can be started (the source for the 
patients): home storage, prescription, pharmacy, drug stall. 
3. Period of antibiotic use and frequency or regimen. The 
completion of antibiotic course. 
4. Inappropriate antibiotic use danger. 

The attitude and 
behavior 

1. The health insurance status  

2. Antibiotics use behavior  

3. How antibiotic started? 

4. Follow instructions from doctors and pharmacist 

5. Attitude towards antibiotic safety and efficacy 

6. Get antibiotics expectations. 

Data analysis: 

Preliminary analysis was done while collecting and transcribing the data. 
Considering validity and reliability of the data, an iterative process of data collection 
and analysis were conducted. 

We use NVivo 10 for Mac for interviews analysis; some of transcripts were 
coded in QSR Internationals NVivo Qualitative Data Analysis Software version 10. First 
iteration and repetitions of reading transcripts were done for familiarization issues and 
then coded according to 3 groups (prescribers, pharmacists and patients group) 
because themes emerged according to the first groups were similar. Interviewees own 
language was often used in the naming of codes in order to maintain a faithful 
representation of their opinions and experiences. 

Results:  

Actually this is preliminary results because, we did not analyze all the data 
collected from the field, just few transcripts from (prescribers, pharmacist, and 
patients) 
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Knowledge: 

Most of analyzed prescriber’s transcripts stated; university education type had no 
direct effect on antibiotics knowledge and most of them said BNF is major source of 
antibiotics knowledge and information, included pharmacists. But the pharmacists 
selected the effect of university education on antibiotic dispensing, but both of 
prescribers and pharmacists said it is not enough knowledge in curriculum.  

Asymptomatic flu cases is an area where Doctors and Medical assistants felt 
unsure about whether to prescribe antibiotics or not. Several Consultants identified that 
this is often an area of antibiotic overuse in addition to the pharmacists.   

In terms of clinical knowledge of the different antibiotics and their indications, it 
was evident that this varies between participant .Most of them stated “word” strong 
and simple antibiotics rather than first and second, third, etc. antibiotics generation. 
But the pharmacist knows these generations.  

Patients knowledge : most of them did not know what is antibiotics and what it 
used for , just they know it used to treat nasal flu ,and they know specific few 
antibiotics name for example amoxil 500mg , falagyl tabs , septrin and tetracycline 
caps. Always they did not know how to use antibiotics (dose regimen and duration) 
and did not know what resistance of antibiotics is. 

Attitudes and behaviour:  

Many participants express their confidence in their clinical knowledge due to 
their years of experience and practice and their in-depth knowledge of the individual 
patients. 

Few of health professionals (prescribers and pharmacist) express their 
indifferent about antibiotics practice feeling, most of them don’t care about the patients 
complacency.in other hand the majority of them  put responsibility on the patients as 
main reason of emergence of antibiotics resistant , so they ignore the direct 
relationship between overprescribing of antibiotics and resistance. Patients related factors 
and social context in the area of antibiotics affect their behaviour of prescribing and 
dispensing pattern.in other hand health system, pharmaceutical industry, peer pressure 
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had great effect on their antibiotic decision , but they expressed providers payment 
mechanism had no effect.  

Patient’s attitudes and behaviour:  socio-demographic factors like sex ; 
sometimes effect their demand , example female more demanding as stated by health 
professionals , tribe , education , income and health insurance coverage. All of them 
belief that antibiotic remove nasal flu and did not use it as instructed by professionals. 
Some of them use it as preventive and stored it under bed sheath.  

Discussion: 

This first study done in NHIF (National Health Insurance Fund) in Sudan; as 
qualitative study, to understand what is behind health professionals and patient self-
medication about antibiotics use. 

The preliminary findings provided valuable Information to understand the NHIF 
antibiotic prescribing culture, in other hand the pharmacist and patient antibiotic use 
culture in details. This study tackled many captured many factors that affect the 
antibiotics use in NHIF and lead to over prescribing and over use of antibiotics 
through self-medication by those patients. Although the previous studies at NHIF 
quantify the volume of the antibiotic use problem, this findings digging in the ground 
of this problem investigate and understand the knowledge, opinions, attitudes and 
behaviour of health care providers and patients. The findings revealed that antibiotic 
prescribing in NHIF is influenced by social and environmental challenges rather than by 
antimicrobial results and strategies, and they tackle resistance from practice. For 
examples ;of these factors ; socio-demographic factors like practice years, specialism , 
facility name and it is location and insured patients effects the knowledge and attitude 
of the health professionals , these result same as results of systematic review done 
by Lopez and other (Lopez-Vazquez P, 2012) , in other hand these factors also 
effect the patient self-medications knowledge and behavior like sex , tribe , income 
and education. 

Patients related factors; like symptoms and signs, patients tacit or expressed   
demand for antibiotics, condition and patient history all these effect health 
professional’s attitude and behaviour about antibiotics prescribing and dispensing. And 
health system related factors; cost saving for patients; pharmaceutical industry; peers 
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pressure and investigation or laboratory uncertainty had direct influence on attitudes and 
professional behaviour. 

Recommendations:  

The primary results indicate that several intervention functions such as education 
around antibiotics stewardships and existing guidelines, revise, update and enforce 
antibiotics guide lines , continuous audit and feedback to measure performance, and 
guidance and persuasion by experts in the field. For health care providers. 

For the patients the need for programs to promote greater education about 
antibiotics usage in the general population of Kassala state. 
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 Abstract 

Punica granatum (PG), commonly known as pomegranate, is widely 

renowned for its variety of therapeutic effects. This study aimed to evaluate the in 

vitro antibacterial effects of the formulated PG gel against the planktonic form of 

Streptococcus mutans, one of the primary etiologic agents in caries initiation and 

development.  

PG extract was dissolved in water at pre-filtered concentration of 500 

mg/ml. Phytochemical analyses for identification and quantification of active 

ingredient punicalagin were carried out by High Performance Liquid Chromatography 

(HPLC). Antibacterial activity of PG extract solution against S. mutans (DMST 

18777) were tested by means of Minimum Bactericidal Concentration (MBC) ranging 

from 62.5-500 mg/ml concentrations and Time-Kill Assay at six exposure times (0, 1, 

6, 8, 12 and 24 hours). Antibacterial activity of the formulated PG gel, 2% 

chlorhexidine (CHX) gel and blank gel were tested by measuring the zones of 

inhibition (ZOI) exhibited during the Agar Well Diffusion method.  

HPLC results showed presence of two punicalagin isomers at retention 

time of 17.05 min for Punicalagin A and 21.66 min for Punicalagin B. It was 

quantified that the total amount of punicalagin in the sample is 2023.58 + 25.29 µg/ml 

per 500 mg/ml of the pre-filtered PG extract solution and in the formulated PG gel at 

punicalagin 2.34 mg/g PG gel (w/w). MBC of PG extract for S. mutans was 250 

mg/ml. Time-Kill Assay of the aqueous solution from 500 mg/ml pre-filtered PG 

extract showed total inhibition of S. mutans starting from 6 until 24 hours contact 
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time. Results of Agar Well Diffusion showed that the mean ZOI of CHX gel > PG gel 

(p <0.001); PG gel > blank gel (p <0.001) and CHX gel > blank gel (p <0.001) against 

S. mutans. 

In conclusion, the formulated PG gel equivalent to punicalagin 2.34 mg/g 

PG gel (w/w) demonstrated antibacterial effects against S. mutans and has the 

potential to be used for caries prevention. 

 

Keywords: Punica granatum, Streptococcus mutans, punicalagin 

 

Introduction 

Dental caries has been identified as one of the most prevalent chronic 

conditions and is a major problem for children all over the world. It is one of the 

foremost reasons of pain and infection which can lead to severe consequences for the 

quality of life of the affected children as well as their families (Do, 2012). According 

to the 7
th

 National Oral Health Survey in Thailand made on 2012, the prevalence of 

dental caries in 3 and 5 year olds are 51.7% and 78.5% respectively (Bureau of Dental 

Health, 2012). 

Dental caries is characterized by an early acquisition and overgrowth of 

several species of cariogenic bacteria. One of the bacteria implicated in caries 

development is Streptococcus mutans. It plays an important role in metabolizing 

sucrose to lactic acid, which leads to the demineralization of tooth enamel. It also has 

the ability to synthesize and bind extracellular polysaccharides (glucan) from sucrose 

using glucosyltransferase, playing the role of early colonizer which forms dental 

plaque that adheres to tooth structure (Kim et al., 2008; Liljemark and Bloomquist, 

1996; Vahabi et al., 2011). Because of these, an antibacterial approach to prevent and 

control caries by inhibiting bacterial colonization of the tooth is advocated. 

Several antibiotics and antimicrobial agents such as chlorhexidine have 

been used to eliminate cariogenic bacteria from the oral flora. However, their clinical 

use is limited due to undesirable side effects like microorganism susceptibility, 

vomiting, diarrhea and tooth staining (Devi et al., 2011a; Twetman, 2010). These 

problems stressed the importance of further research to develop alternative 
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antibacterial agents from natural sources with safety for humans and efficacy in the 

treatment and prevention of dental caries. 

Punica granatum (PG), commonly known as pomegranate, is widely 

renowned for its variety of therapeutic effects (Ismail et al., 2012) and is relatively 

low cost as well as locally available in most of the Southeast Asian countries such as 

Thailand. Pomegranate is also documented to have minimal toxicity and adverse 

effects (Gaig et al., 1999; Patel et al., 2008; Vidal et al., 2003). Studies have shown 

that P. granatum has antimicrobial effects against different microorganisms 

(Abdollahzadeh et al., 2011; Machado et al., 2003; Vasconcelos et al., 2006). 

However, not enough information is available concerning the in vitro antimicrobial 

effect of a formulated PG gel against cariogenic microorganisms specifically S. 

mutans.  

 

Objectives 

1) To evaluate and compare the in vitro antibacterial inhibitory effects of 

the formulated PG gel, positive control 2% CHX gel and blank gel against planktonic 

form of S. mutans.  

2) To identify the time for total growth inhibition of S. mutans by PG 

extract. 

Research Methodology 

1. Preparation of the P. granatum extract sample 

Ten (10) grams of P. granatum (PG) extract powder from pomegranate 

pericarp (NuSci®, USA) were dissolved in 20 ml distilled water to make a pre-filtered 

500 mg/ml concentration of the mixture. The mixture was shaken in a vortex mixer 

for one minute for maximum saturation of the PG extract in the aqueous solution. The 

mixture was then taken to a centrifuge machine at 10,000xg for 10 minutes at 25
o
C to 

separate the supernatant. The supernatant is then filtered through a nylon filter with 

pore size 0.45 µm (micrometer) prior to further testing and experimentation. 

2.   High Performance Liquid Chromatography (HPLC) 

HPLC analysis was carried out using Agilent 1100 Series equipped with 

an Agilent 1100 series photodiode array detector and autosampler from Agilent 
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Technologies, USA with a reversed phase Kromasil 5µm 100A C18 column (250mm x 

4mm) from Phenomenex, USA. The mobile phase consisted of 0.1% Trifluoroacetic 

acid (TFA) in water (solvent A) and methanol (solvent B).  The methanol used was of 

gradient grade for liquid chromatography and purchased from Merck, Germany while 

the TFA was purchased from Sigma-Aldrich, USA. The elution profile was a series of 

step gradients modified from a previous experiment (Madrigal-Carballo et al., 2009): 

100-73% A over 30 min, 73-45% A over the next 15 min, 45-0% A over 5 min, 

maintained 0% A for 10 min followed by a 10 min re-equilibration time back to 100% 

A. Flow rate is set at 1 ml/min and 20 µl of the sample was injected into the column 

per cycle. UV detector was set at 254 nm wavelength at a temperature of 25
o
C.  

Punicalagin analytic standard (98% purity) extracted from pomegranate 

was purchased from Sigma-Aldrich, USA. A stock solution of punicalagin standard 

was made in distilled water and subsequently diluted to provide a series of standard 

ranging from 25-200 µg/ml. 

2.1. HPLC Method Validation  

Calibration Curve and Linear Range of Standard  

A series of the punicalagin standard was diluted in water ranging from 25-

200 µg/ml in order to make the calibration curve. The calibration curve was 

constructed on triplicate experiments by analysis of the solution of standard 

punicalagin at five concentrations (200, 150, 100, 50 and 25 µg/ml) and plotting the 

area under curve (AUC) of total punicalagin (summarized AUC of Punicalagin A + 

Punicalagin B) against the concentration of punicalagin. The linearity of punicalagin 

standard was determined by means of linear regression. 

Limit of Detection and Limit of Quantification  

Limit of Detection (LOD) is the lowest concentration of an analytic in the 

sample that can be detected but not quantified while Limit of Quantification (LOQ) is 

the lowest concentration of an analytic in the sample that can be determined with 

acceptable precision, accuracy and reliability. To determine the LOD and LOQ, the 

standard deviation (SD) of the AUC of the lowest concentration (25 µg/ml) repeated 

ten times was computed. This was followed by the equation:  

LOD or LOQ = (F x SD)/m 

Where F = factor of 3.3 and 10 for LOD and LOQ respectively 
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         SD = standard deviation of the lowest concentration 

         m = slope of the calibration curve 

After which, the concentration in µg/ml was determined using the 

regression equation gathered from the calibration curve.  

Precision 

Precision experiments were conducted for intra-day and inter-day results. 

Three concentrations (200, 100, 25µg/ml) of punicalagin standard were used to 

achieve repeatability testing. The data of repeatability was the content of 6 injections 

separately in the same day per concentration. The data used to calculate percent 

relative standard deviation (% RSD) of inter-day precision was the average AUC of 

each of the 3 concentrations analyzed per day for 3 consecutive days. 

Accuracy 

Twenty (20) µl was injected from 3 concentrations (200, 100, 25µg/ml) of 

punicalagin standard for 6 times per concentration. Actual concentration of the 

standard was computed following the regression equation gathered from the 

calibration curve. This was followed by the equation: 

Percent (%) recovery = (Actual concentration / Known concentration) x 100. 

2.2. Analysis of punicalagin content in sample 

To determine for punicalagin content in the PG extract sample, the 

supernatant from the 500 mg/ml pre-filtered extract was diluted ten-fold (50 mg/ml) 

with distilled water to allow the results to be within the linear range of the calibration 

curve. The amount of punicalagin in the sample was calculated using the regression 

equation. 

3.   Preparation of bacteria 

Standard strain of S. mutans (DMST 18777) was prepared and cultured in 

Todd Hewitt Broth (THB) and Mitis Salivarius Agar (MSA). The bacteria were 

incubated overnight at 5% CO2 and 37
o
C and the density of the inoculum was 

adjusted to 0.1 OD by means of spectrophotometer prior to the experiment.  

4.   Minimum Bactericidal Concentration  

 To get the Minimum Bactericidal Concentration (MBC) of PG extract, the 

Minimum Inhibitory Concentration (MIC) was determined first by using broth 

microdilution assay. An aqueous stock solution of PG extract at pre-filtered 
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concentration of 1000 mg/ml was prepared. The PG extract mixture was prepared one 

step higher than the final dilution range required in order to compensate for the 

addition of an equal volume of inoculum. Two-fold serial dilutions of PG extract were 

prepared with THB at a total volume of 100 µl per well in 96-well polystyrene 

microtiter plates. The final concentrations of PG extract ranged from 500 to 62.5 

mg/ml. The microtiter plate wells were then inoculated with 100 µl of S. mutans in 

THB per well. All experiments were conducted in triplicate. 

After incubation at 37
o
C with 5% CO2 for 24 hours, 10 µl drop from each 

well was dispensed in MSA and allowed to incubate for another 24 hours at the same 

conditions. The lowest concentration of PG extract that prevented the growth of S. 

mutans after subculture on to antibiotic-free media was considered to be the MBC.  

5.   Time-Kill Assay 

  Filtered PG extract dissolved in water at pre-filtered concentration of 500 

mg/ml was inoculated with an equal amount of S. mutans in THB. To determine the 

time-kill, 100 µl of mixture from each exposure time of 0, 1, 6, 8, 12 and 24 hour was 

taken, neutralized and diluted 10-fold with Phosphate buffer solution. In triplicate, 10 

µl of the diluted samples were dispensed in MSA using the drop plate technique and 

incubated at 37
o
C with 5% CO2 for 24 hours. The total viable colonies (CFU/mL) 

were counted and log10 reductions were determined for each time point as compared 

to a negative control where no extract was added to the bacterial mixture. 

6. Agar Well Diffusion  

 Using the pour plate method, 20 ml of Mueller Hinton Agar (MHA) were 

seeded with 500 µl of S. mutans and was poured into sterile petri dishes and allowed 

to solidify completely. After which, 3 wells of 6 mm diameter x 6 mm height were 

made in each of the plates with the use of a sterile borer. One well was for the 

formulated PG gel, the other was for the blank gel made by dissolving 1 g of sodium 

carboxymethylcellulose (SCMC) in 30 ml of distilled water, and the other for the 

positive control Consepsis® V 2.0% chlorhexidine (CHX) gluconate gel purchased 

from Ultradent, USA. For the PG gel, an estimated 190 mg of gel was dispensed per 

well. The plates were incubated overnight at 37
o
C in 5% CO2 condition. Inhibition of 

bacterial growth was determined by measuring the diameter of the zone of inhibition 

(ZOI) around each of the wells.  
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7.   Data Analysis           

SPSS version 19
®
 (Statistical Package for Social Sciences for Windows) 

was used in data analysis. Descriptive statistics that included means, standard 

deviation (SD), percentage (%) and log10 values were used. Sample size for 90% 

power with significance level set at 0.05 was calculated using PS-Power and Sample 

Size Calculation version 3.0.43. One way repeated measures analysis of variance 

(ANOVA) with post-hoc test Bonferroni were used to compare the bacterial growth 

inhibition of S. mutans by the different gels. 

 

Results/ Conclusion 

1. High Performance Liquid Chromatography   

Results show that there were two (2) peaks for the two punicalagin isomers 

in the reference standard. Punicalagin A was seen at retention time of 17.17 min and 

Punicalagin B at retention time of 21.43 min (Figure 1). The ratio of the AUC of 

Punicalagin A: Punicalagin B was computed to be 1:1.69. 

 

 

 

 

 

 

 

 

 

Figure 1. HPLC chromatogram of 200 µg/ml punicalagin 

1.1. HPLC Method Validation   

Linear regression analysis of the AUC versus punicalagin concentration 

ranging from 25–200 µg/ml gave the equation: y = 152.8x – 2073 for Total 

Punicalagin (summarized AUC of Punicalagin A + Punicalagin B). The correlation 

coefficient (R
2
) was 0.999 which demonstrated linearity of the method over the 

concentration range analyzed. 
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Results of LOD and LOQ indicated that the developed HPLC method in 

this study was able to detect and quantify total punicalagin from the minimal 

concentration of 13.5 µg/ml and that the concentration of 25 µg/ml, which was the 

lowest concentration used in this study, was within detectable and quantifiable limits. 

HPLC method for determination of punicalagin content in the sample used 

in this study was successfully validated as summarized in Table 1. All parameters 

were within the acceptable limits (Mohan Goud et al., 2013).  

 

Table 1. Summary of the results for the linearity of standard and HPLC method 

validation for total punicalagin (Punicalagin A + Punicalagin B) 

Criteria Obtained values Acceptance criteria 

Linearity Range 25 – 200 µg/mL N/A 

Regression Equation y = 152.8 x – 2073 N/A 

Slope of calibration curve 152.8 N/A 

Correlation coefficient (R
2
) 0.999 Not less than 0.99 

Limit of Detection (LOD) 13.56 µg/ml  < 25 µg/ml 

Limit of Quantification (LOQ) 13.57 µg/ml  < 25 µg/ml 

Precision 0.03 - 1.04 % Within 2% RSD 

Accuracy 98.68 - 102.79 % 95 - 105% 

(N/A = not applicable) 

 1.2. Analysis of Punicalagin content in sample 

 

Figure 2. HPLC chromatogram of 50 mg/ml PG extract in distilled water 

AUC 

Punicalain A 

 Punicalagin B 
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The peaks for both Punicalagin A and Punicalagin B were identified and 

quantified in the prepared 50 mg/ml diluted aqueous PG extract sample at retention 

time of 17.05 min for Punicalagin A and 21.66 min for Punicalagin B (Figure 2) 

which were similar to the retention times of the peaks found in the punicalagin 

standard (Figure 1). 

Using the regression equation from the calibration curve, it was quantified 

that the total amount of punicalagin in the sample is an average of 2023.58 + 25.29 

µg/ml per 500 mg/ml pre-filtered PG extract in distilled water. 

2.   Minimum Bactericidal Concentration (MBC) 

Following the protocol, MIC was done first. Concentrations of 500, 250, 

125 and 62.5 mg/ml of PG extract were tested. However, results showed that the 

detection of absorbance by 96-well plate reader was not a good indicator of bacterial 

viability for MIC because the color of the extract was too dark and was beyond the 

limits of the said machine. MBC of aqueous PG extract for S. mutans was 250 mg/ml. 

3.  Time-Kill Assay 

Results showed that the filtered aqueous solution from 500 mg/ml pre-

filtered PG extract equivalent to punicalagin 2023.58 + 25.29 µg/ml caused a 

reduction of total viable colonies with time as compared to bacterial control. There 

was total bacterial growth inhibition of S. mutans starting at 6 hour contact time and 

no change in bacterial inhibition until 24 hours (Figure 3). 

 

 

 

 

 

 

 

Figure 3. Time Kill Curve for S. mutans of 500 mg/ml pre-filtered PG extract  

4.  Agar Well Diffusion 

 The amount of punicalagin in the PG gel was equivalent to 2.34 mg/g PG 

gel (w/w). 2% CHX gel produced a mean zone of inhibition (ZOI) in S. mutans twice 

Time (mins) 

AUC 

Punicalain A 
 Punicalagin B 
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as large as the mean ZOI produced by PG gel and no bacterial growth inhibition 

exhibited by the blank gel (Table 2). Results of one way repeated measures ANOVA 

showed that there was a statistically significant higher mean ZOI of CHX gel than PG 

gel (p<0.001); statistically significant higher mean ZOI of PG gel than blank gel 

(p<0.001) as well as statistically significant higher mean ZOI of CHX gel than blank 

gel (p<0.001)  against S. mutans. 

 

Table  2. Zones of Inhibition (ZOI) of the three gels in S. mutans 

Gel Zones of Inhibition (n = 11) 

Mean + SD (mm) 

Blank 0 

2% CHX 31.18 + 2.89 

PG 16.72 + 2.32 

 

Discussion 

Punicalagin is an ellagitannin found predominantly in pomegranate and is 

a suitable biomarker compound for pomegranate extract in this study. It is a potent 

antioxidant whose bioactivity can be explained by its ability to hydrolyze into ellagic 

acid under physiological conditions in vivo and across the mitochondrial membrane in 

vitro (Hanu and Harmanpreet, 2012; Landete, 2011; Pomella, 2013). Results of the 

HPLC experiment confirmed that the hypothesized active ingredient, punicalagin was 

indeed present in the PG extract sample which was obtained from 500 mg/ml pre-

filtered PG at an average concentration of 2023.58 + 25.29 µg/ml punicalagin and in 

the formulated PG gel at a concentration of punicalagin 2.34 mg/g PG gel (w/w). 

Microbiologically, much importance is given to S. mutans in the study of 

dental caries etiology. S. mutans is a gram-positive cocci, non-motile facultative 

anaerobic microorganism that can metabolize carbohydrates (Devi et al., 2011a). It 

causes demineralization of inorganic tooth structure by metabolizing sucrose to lactic 

acid. It can also colonize tooth surfaces and initiate plaque formation through their 

ability to synthesize and bind extracellular polysaccharides (glucan) from sucrose 

using the enzyme glucosyltransferase (Kim et al., 2008; Liljemark and Bloomquist, 

1996; Vahabi et al., 2011).    
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 Results of the experiments in this study show that the MBC of PG extract 

for S. mutans is 250 mg/ml and at 2x MBC (500 mg/ml), it takes 6 hours contact time 

for complete inhibition of this bacterial strain. Based on these results, it can be 

assumed that the formulated PG gel made from 500 mg/ml concentration of pre-

filtered PG extract is appropriate for placement in the oral cavity during sleeping time 

right after brushing where it could stay undisturbed for about 6 hours so that it could 

inhibit the growth of S. mutans as well as prevent its attachment to tooth structure. 

 The inhibitory results against S. mutans of PG extract is in line with the 

results of the Agar Well Diffusion experiment which shows that the formulated PG 

gel equivalent to punicalagin 2.34 mg/g PG gel (w/w) exhibits a statistically 

significant greater inhibition in S. mutans than the negative (blank) control but at a 

significantly lesser inhibition than chlorhexidine. A previous study has shown a 

similar inhibitory effect where the PG gel is effective in inhibiting adherence to glass 

of S. mutans but at a lesser extent than that shown by miconazole which serves as the 

positive control (Vasconcelos et al., 2006). Results of another study has shown that 

PG extract presented an inhibitory activity on the adherence of S. mutans to glass 

similar to chlorhexidine (Pereira et al., 2006). There is also another study which 

showed that 500 mg/ml aqueous PG extract presented with a mean ZOI of 23 mm 

which is slightly greater than the mean ZOI found in our study (Devi et al., 2011b). 

This inhibitory activity on bacterial growth and adhesion can be explained by the 

mechanism of action of PG extract. 

It has been reported that the mechanism of action for anticariogenic 

property of P. granatum is due to the synergistic action of its constituents with focus 

on ellagitannins such as punicalagin. The tannin, specifically ellagitannin, crosses 

over the cell wall of the microorganisms and binds to its surface leading to the 

precipitation of proteins and suppression of enzymes such as glucosyltransferase. This 

enzyme is important in the synthesis of glucans for binding of the bacteria and if 

disrupted, it prevents the adherence mechanism of these organisms to the dental 

surface. Another mechanism used by PG extract is through the phenolic compounds 

which bind to the substrate such as minerals and carbohydrate making them 

unavailable for the microorganisms to survive resulting in cell wall disruption 

(Lalwani et al., 2014) 
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 It is important for caries prevention that the formulated PG gel acts on S. 

mutans which is the primary etiologic bacterial agent for dental caries. If there is 

bacterial growth inhibition of S. mutans by means of disruption in their metabolic 

processes as well as inhibition of attachment to tooth structure by means of 

suppression of glucosyltransferase, lactic acid formation by this cariogenic bacteria 

which can lead to the development of dental caries will be prevented.  

 

Recommendations 

Further studies with increased sample size as well as clinical trials on 

human subjects are recommended to test for the appropriateness of the formulated PG 

gel as an antibacterial agent. It is also recommended to test the anticariogenic activity 

of the formulated PG gel by testing for inhibitory effect not only on S. mutans but also 

on other cariogenic bacteria such as Lactobacillus casei. 
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ABSTRACT 

Gatekeepers in Sudan have a minor role in providing curative care and most of them are 

inactive and ignored by MOH. This paper seeks to assess the performance of primary care units 

under National Health Insurance fund owned and contracted by this organization. Two 

dimensions were analyzed to assess performance of those facilities historical cost data for the 

year 2013 to analyze the operational cost and a checklist developed by the author to measure the 

structure of the quality of services provided considering the lack of local accreditation system, a 

total No 39 facilities serving in White Nile state were chosen for the study. The secondary cost 

data were collected from the register of the facilities. Data of the checklist obtained by 

observation for the available facilities of services provided within the care units was collected in 

March 2014. The overall outcomes seems to be direct health facilities provide high cost services 

with decent quality of services compared to an acceptable costs for the indirect with variable 

quality of care.   

KEYWORDS 

Performance analysis, purchaser provider split, direct provision, primary care. 

INTRODUCTION 

National health insurance fund (NHIF) in Sudan is a governmental body or organization 

belongs to ministry of welfare and social care. The National Health Insurance Act was in the 

year 1994. In 1995 NHIF stared in Sinnar state as a pilot for the project followed by most of the 

rest states 2 years later (FMOH, 2012b). In the beginning of the NHIF experience provided 

services for its enrollee who were the formal sector employee in urban public hospital through 

contracting at the state level. With the extension of the population coverage the existing services 
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for NHIF enrollee were found to be insufficient. NHIF then headed towards service provision 

through primary care facilities to provide the first level of medical care in two ways: In areas 

with high density of population coverage NHIF provided services directly through health care 

units either publically owned but operated under NHIF management or founded by the NHIF 

itself which they called direct medical services or centers; And where no high population 

coverage or is not possible to establish its own services contracting the service package will be 

the second choice either from public or private facilities.(NHIF report 2004) 

In the year 2011 NHIF was announced to stop direct service provision by presidential 

decision and to reform service for the benefit of MOH. Even though NHIF was facing financial 

sustainability problems as addressed in (CSR 2012) that the NHIF cost of the services in 2010 

exceeded the  level of income with total debt 53 million SD (FMOH, 2012a). NHIF has to reach 

the universal health coverage as well by the year 2030 as committed to cover all Sudanese 

population.  

State areas in Sudan such as White Nile –which is identified for this study- have 

problems of infrastructure (FMOH, 2012a).More than 50% of health facilities are equipped less 

the actually required, in addition to ill-maintenance, the offered services at health facilities 

inefficient and of poor quality. Sterilizing equipment is present in only 44% of health centers and 

available functional infrastructure (water and electricity) varies from 100% in Khartoum and 

peripheral states which have only 20%. Moreover, there is weakness in management system of 

health technology  and the assessment processes and procedures are not well placed (FMOH, 

2012a). 

Performance assessment of primary health centers has a great importance for National 

Health Insurance fund in Sudan, especially for the cost and quality of service provided at the first 

curative level which is used as a referral (gatekeeper) to the second level. The analysis of 

performance will provide an insight about the whole picture of available health services for 

NHIF to choose from. And because of the financial instability problems facing NHIF currently, 

in addition to the policy made by the government to postpone owning direct health facilities and 

reform the current system towards purchasing external providers NHIF has to face the problem 

of providing access to its enrollee and high quality services, especially in remote areas where 

population coverage under NHIF umbrella is supposed to extend and lacking infrastructure exist. 
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Sudan is located in the northeast region of Africa connecting the Middle East and sub-

Saharan countries, and considered one of the low income countries. According to the World 

Bank the choice of south Sudan to go for secession shocked Sudan economy. The immediate 

effect was the loss of most strategic exported product, the oil, which leads to huge deficit in the 

governmental budget (World Bank 2013). Inflation increased to 20% in 2011 on average, from 

15% in 2010, leading to the rise in prices and the Sudanese currency depreciation.  Sudan’s 

budget deficit was 5.0% in 2011, and was estimated to increase to 5.4% of GDP in 2012 due to 

oil revenue loss, armed conflicts and increased security threats, new states creation and peace 

agreements financing.  Because of the US sanctions as well as Sudan’s debt, external borrowing 

options are severely limited and internal borrowing is likely to increase (Country Status Report 

2012). 

Health services in Sudan are provided by multiple partners, beside Ministry of Health 

(MOH) there are Ministry of Defense, Ministry of Interior, National Health Insurance Fund 

(NHIF), private sector and universities. Those partners operate independently (WHO, 2006). 

The health system in Sudan in which MOH is the main controller has 3 levels: federal, 

state, and locality level. The MOH as well as the other systems has been decentralized from 

(FMOH) federal ministry of health to (SMOH) state ministry of health and locality system. 

The responsibility of FMOH is to develop all health policies and legislation formula on 

the national level and align with the states to implement national plans. Policymaking, strategic 

planning, co-ordination, relations with international organizations, central technical support and 

state guidance are the main activities of FMOH(Nimeiri, Moustafa, & Ali, 2007; WHO, 2006). 

At the state level, (SMOH) main responsibility is to implement health policy following 

the national level, detailed programming of health and the formulation of projects as well as 

health services provision to the state population. Based on primary health SMOH undertake 

implementation of the national health policy through the local health system(FMOH, 2012a; 

WHO, 2006). The state ministry of health is supposed to share FMOH in financing, legislation 

and planning of the system but because of their weakness of capacities there are some wide 

gapes, except Khartoum and Gezira ministries of health which have better system performance 

(WHO, 2006). 

The local system has been given more administrative and executive role. The local 

councils are responsible for controlling and preventing communicable diseases and promote 
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health and also responsible for water and sanitation services. Technically, local health systems 

are under SMOH direction. It was established to overcome problems of supervision and 

leadership through capacity building and referral system support, especially at the boundaries. 

However, the system was constrained because of lacking resources, weak support of SMOH, 

doctors instability and lack of community participation (WHO, 2006) . 

Priority setting for the health system in Sudan as planned by FMOH is Programs for: 

1) Maternal health 2) Child health: The Integrated Management of Child illnesses (IMCI) and 

Immunization of children 3) Control of communicable disease; Malaria, Schistosomiasis, 

Tuberculosis, HIV/AIDS, Leishmaniasis, Guinea Worm, Sleeping sickness and lymphatic 

filariasis 4) Blindness Control 5) Non Communicable Diseases (NCDs) 6) Health Information 

System (HIS) 7) Research 8) Emergency Preparedness 9) Health legislation 

According to the National Health Account (SNHA, 2008) the THE as part from the GDP 

is 6%.The out of pocket expenditure (OOP) represents 64.3%. FMOH share with 21.7% the THE 

and the total health expenditure is 3.4 billion US$. The expenditure per capita is 111 US$. The 

government spends 8.7% 0n health of its total governmental expenditure. PHC has only 6% to be 

spent on from THE which is around 87.3 million US$. It is apparent that curative care has the 

biggest share with 84% of THE. Donors 4.16% and other private sector is only 2% from THE 

(SNHA, 2008). 

In 1990s Sudan government adopted new policies in health system, and implemented 

user fee to reduce its spending on health and to ensure sustainable financing of the system which 

is mainly tax based(WHO, 2006). 

Health insurance fund has helped raise the financing of health sector through several 

mechanisms; payroll deduction obtained from the formal sector, and it is equivalent to 10% of 

employee’s total salary. Of which 4% is deducted from employee and 6% from the government 

subsidy and private employers. Charity donation, investment in health care, informal sector 

scheme premium and welfare scheme for the poor families which financed by ministry of finance 

with the full premium (WHO, 2006).  

Drugs and medical supplies are under responsibility of Central Medical Stores Public 

Corporation (CMSPC), which is decentralized to states recently runs the operation on cash hand-

carry basis, this requires the states to arrange financing their own procurement of medicines and 
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supplies, transportation, stores and distribution. Moreover, hospitals are autonomous entities 

financially, so they need to buy their own supplies. Self –help reliance at primary health care 

level makes health workers to private buying of supplies(WHO, 2006). 

The primary care package within NHIF services are provided at the level of health 

centers for the curative care only. The general medical practitioner at the health facility provides 

services for beneficiaries according to medical guidelines of service provision in the setting of 

NHIF. Services include; visits for the routine and emergency care, laboratory investigation, drug 

prescription which are mainly generic medicines, admission and follow up and referral to the 

second level of care (specialist, hospitals or referral clinics).retrieved at 

(http://www.nhif.gov.sd/medical_service.html). Accessed on 19
th

 of February 2014. (Translated 

from Arabic).The total number of facilities is(1347) facility, of which(309) direct facilities by 

(24.8%), and (1038) facility indirect, by (75.2%) net increase(95)facility for the year 2011.The 

rate of increase is (7.6%), distributed to different states as in table 1.2.3(NHIF, 2012a). 

OBJECTIVES 

General Objective 

To assess the performance of the NHIF services provided directly provided and the 

contracted ones for primary curative care.  

Specific Objectives 

To analyze the cost and unit cost of operation for the direct and contracted services under 

NHIF primary curative care. 

To compare the unit cost of providers with payment of NHIF per case treated.   

To assess quality structure of the available services observed at both direct and contracted 

primary health centers.  

METHODOLOGY 

This study includes retrospective analysis using quantitative data analysis for the 

historical cost data to assess the financial and resource spent within NHIF primary curative care 
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units and the volume of served population. Also prospective analysis using check-list and scoring 

technique and to examine the quality of services delivered considering the structure. In the 

beginning collection of all financial data and resource inputs. Secondly assessment of the quality 

of the services. 

Study population 

Total number of direct and contracted primary health centers under NHIF services 

provision in White Nile state (23 direct health centers and 16 contacted health centers) which 

provide curative care at General Practitioner level. 

Multistage sampling for the study population was used with 8 clusters for the 4 localities 

of the White Nile state with the distinction of urban rural setting of health centers was done. In 

the first stage one urban area and one rural were excluded because they do not possess of both 

direct and indirect primary health care facilities.  

The second stage choosing every second of the listed health centers using simple random 

sampling 16 health centers were chosen: 1. Satti (direct), 2.Ahmed Abdelgader 28 (direct), 

3.University (direct), 4. Railways (direct), 5.Hikma (indirect), 7. Alamara (direct), 8.Tahir 

(direct), 9. Tugaba (indirect), 10. Elsalam (indirect), 11. Ridaa (direct), 12. Abdelmuneim 

(direct), 13. Hind direct, 14. Jamalab (indirect), 15. Sheikh Elsiddig indirect, 16. Drader (direct). 

Data collection: 

Data for quantitative analysis 

Secondary cost data were collected using excel files from the accounting system of the 

primary curative care facilities after managers of were interviewed to provide resource of 

financial flows from both direct and contracted primary health centers registers to assess the 

operational cost. And the volume of served customers from the health facilities and the 

department of statistics and information of NHIF. 

Data for qualitative analysis 

Primary data using check list was used to obtain data for the whole study population of 

facilties to assess quality of services delivered concerning the structure. 
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Checklist components 

To assess the quality of services provided check list of quality indicators focusing on structure 

related to the following dimensions will be used: Patient care, Safety Support services 

Information management and Facility management. Those dimensions will have sub areas of 

selected care targets include: 

General cases (Malaria), Hypertension Diabetes, Antenatal care, Childcare, sterilization, 

environmental, emergency, lab, Pharmacy, housekeeping, Medical record, Facility building, 

toilet, HR,  referral and education. 

Infrastructure (building, clean water supplies, toilet and cleanliness). 

Availability of inputs: the following indicators was distributed according to the relevant service 

and a score from 0 to 2 were attached accordingly. 

Clinic (number of doctors, nurse, stethoscope, thermometer, sphygmomanometer and scale, 

water and soap). 

Lab (number of technologist, microscopes, colorimeter, gloves, safety box) 

 Pharmacy (pharmacist, Hydrocortisone, Ferrous supplement, Paracetamol syrup, refrigerator, 

Insulin, Glebenclamide tabs, Antihypertensive, IV fluids (NS), free anti malaria), registration 

census, patient load. 

Calculation of the score: 

 Indicator points were given as percent according to the total score. The sub area will be 

according to weight of the indicator participation and same for the dimensions and the overall 

score of the facility will be considered as quality score. 

Analysis 

Descriptive analysis for fund provided and criteria for allocation. 

Descriptive analysis and cost of services provision for direct and contracted health centers 

compared to the volume in each of the settings. 

Calculate the unit cost for direct and indirect health centers. 
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RESULT 

The tables below shows a preliminary results of cost and quality score of the primary 

health care facilities directly managed by NHIF or contracted services. The figures of total costs 

and unit cost are local Sudan currency SDGs. 

Table1: Shows unit cost of services provided in primary care units (direct NHIF facilities) 

Name of facility Urban/ 

rural 

Type of 

facility 

Total 

recurrent 

cost 

Total 

capital 

cost 

Total 

cost 

Volume Unit 

cost 

Satti urban direct 504144.8 12785 516929.8 35669 14.49 

Ahmed 

abdelgader 

urban direct 460975.2 11196 472171.2 31689 14.90 

university urban Direct 102646 9196 111842 7057 15.85 

Railways Kosti Urban Direct 87734.44 4788 92522.44 4783 19.34 

Amara Urban Direct 259376.7 4412 263788.7 15571 16.94 

Abdelmoneim Urban Direct 186456.8 6836 193292.8 9933 19.46 

Ridaa Urban Direct 192825.8 13114 205939.8 10210 20.17 

Abu jabra Urban Direct 181094.9 4763 185857.9 13654 13.61 

Hind rural Direct 121407.8 5946 127353.8 5283 24.11 

Drader rural Direct 168442.8 6280 174722.8 5493 31.81 

Tahir rural Direct 172544.8 5132 177676.8 3978 44.66 
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The table shows the result of the National health insurance fund direct facilities with the 

distinction of the rural urban setting total costs incurred, volumes served and the calculated unit 

cost for each. The lowest cost was found in urban facility while the highest cost recorded in rural 

center ranged from 14.49 to 44.66 SDGs 

Table2: Describes unit cost of services provided in primary care units (indirect facilities) 

Name of 

facility 

Urban/ 

rural 

Type of 

facility 

Total 

recurrent 

cost 

Total 

capital 

cost 

Total cost Volume Unit 

cost 

Hikma Urban indirect 160086.6 5823 165909.6 13867 11.96 

E-lsalam 

rabak 

Urban indirect 229817 2734 229817 8399 27.69 

Tugaba rural indirect 15671 13358 29029 7043 4.12 

jamalab rural indirect 17340 3600 20940 6123 3.42 

Sheikh 

elsiddig 

rural indirect 153431.8 7520 160951.8 13414 12.00 

 

Table shows costs of indirect (NHIF) facilities records showed low unit costs in rural 

facilities and high unit cost in urban ones with 3.42 to 27.69 SDGs. 

Generally from the result we can see that the NHIF providers spent considerable amount 

of money on primary care facilities to provide curative care for the local population. The cost 

varied within each setting per patient served. In comparison for the units cost incurred per patient 

in NHIF has been recorded in rural NHIF direct primary health care center while it showed the 

opposite for the rural indirect NHIF facilities which incurred less costs. Urban NHIF direct 

facilities unit cost recorded compared to indirect ones were quite close. The overall picture seen 

there was clear that NHIF providers spent a lot more money on services which makes the direct 

NHIF facilities costly compared to indirect or the contracted services.  

"Creative Education: Intellectual Capital toward ASEAN " 187 Graduate School, Silpakorn University



 
 

Individual facility quality score 

NO Name of facility Type Under NHIF Score percentage 

1 kosti 1
st
 Direct 91.7 

2 Satti Direct 66.7 

3 Ahmed Abdelgader Direct 72.9 

4 Tigani Direct 81.2 

5 university Direct 60.4 

6 Aymen Taha Direct 66.7 

7 Railways Kosti Direct 68.8 

8 Guli Direct 77.1 

9 Tandalti Direct 62.5 

10 Tawila Direct 75 

11 Hikma Indirect 70.8 

12 Rawat Indirect 47.9 

13 Rabak 1
st
 Direct 68.8 

14 Amara Direct 75 

15 Ralways rabak Direct 72.9 

16 Tahir Direct 68.8 

17 Gezirza aba Direct 77.1 

18 Elsalam rabak Indirect 66.7 
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19 Tugaba Indirect 72.9 

20 Elsalam Kenana Indirect 64.6 

21 Elmarabee Indirect 66.7 

22 7
th

 Neighbourhood Direct 85.4 

24 Abdelmoneim Direct 79.2 

25 Ridaa Direct 75 

26 Abu jabra Direct 75 

27 Elboraee Indirect 41.7 

28 Eltagwa Indirect 83.3 

29 Gitaina 1
st
 Direct 81.3 

30 Hind Direct 75 

31 Drader Direct 75 

32 Neaima Indirect 62.5 

33 jamalab Indirect 58.3 

34 Sheikh elsiddig Indirect 83.3 

35 Wad jar elnabi Indirect 95.8 

 

The table above shows the quality score of the primary health care facilities the overall 

result looks decent although some of showed bad results which indicates that within primary care 

facilities providing better performance needs certain circumstances whoever provided the 

service. As we can see from the table the highest score was found to be within indirect services 

and the worst one too. Only one facility showed below average score.  
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Discussion 

The paper tried to analyze two dimensions the costs from providers perspective and 

quality of the primary care facilities under NHIF services to check the performance of those 

facilities the as general and see which type is more useful and most likely to be future policy to 

go within NHIF settings. It was clear that direct providers incurred high cost to deliver services 

with also huge variation between urban and rural areas which may suggest that facilities of direct 

provision may have some sort of inequalities and efficiency problems that need to be 

investigated. The stud may be useful for NHIF authority to have a general idea on high incurred 

cost within the setting of the states and especially for the White Nile and how to manage that cost 

according to inputs they use. Despite of the low costs incurred by indirect facilities the cheaper 

services shown there could be because providers had severely cut down necessary cost centers 

and affected basic services and needs.  

The indicators used to assess the quality level of both direct and indirect facilities reflect 

basic tools needed for basic services that are essential for primary care units. Generally the 

quality levels were average which points to the lack of basic needs that facilities do not provide 

for the community they serve which is critical situation for those providers in helping societies in 

their health. Moreover the lack of services may be direct cause of insufficient financial capital 

invested there. However, we can conclude that NHIF direct services from the prospective of this 

assessment provided decent level of quality compared to indirect ones so less deficiencies in 

basic society needs even though that might not be acceptable by the community or even the 

policy makers who should participate and raise funds for both public and private facilities. The 

thing that may help NHIF in the future to go for purchasing and give up owning direct services. 

RECOMMENDATION 

 The health system authority in Sudan should give primary care facilities some 

significance by activating services provided there and because of current status of primary care 

facilities curative care which is ignored gatekeepers cost of health care went high and hospitals 

suffers from over crowdedness and by financing and supporting those small units health will be 

brought closer to population homes and reduces cost of care and raise the level of provided 

quality of services.    
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Abstract  

The objective of this study were to (1) to formulate strategies to improve the 

immunization program in order to achieve a higher and more sustainable coverage, 

(2) to study factors affecting childhood immunization, (3) to explore (perceived) 

barriers to high and sustainable immunization coverage, and (4) to identify how 

communities can contribute to increasing the coverage rate, especially in remote 

areas. Qualitative data were collected using focus group discussion and in-depth 

interviews. 

The main finding were : (1) Puntland government currently don’t have 

strategies to financially contribute to the EPI Program and totally depend on Donors 

(e.g. UNICEF and WHO) to finance the program, while there is a Donor Fatigue on 

health financing in the country due to other countries Instability including, Syria, 

Yemen, chad, and Nigeria. (2) The mothers understanding were relatively low, due to 

low engagement and poor awareness. (3) Community involvement in planning and 

consultation process of the EPI program were limited, and the Ministry of Health 

don’t involve the community in the planning process. 

There is a greater need for the Government to generate its own fund to support 

the EPI program to be financially sustainable. The Government should allocate 

specific funds to the EPI program, and come up strategies to speed up the EPI 

performance and increase coverage, also to restructure the policies of the program to 

encourage mothers, and communities to Participate during the planning process in 

order for them to have strong ownership of the EPI program. 

 

Key Word (s): EPI, Improving Immunization Coverage, Puntland, Somalia. 

 

Introduction 

Immunization is one of the most powerful and cost-effective interventions in 

public health. It creates a number of benefits to the society by preventing debilitating 

illnesses and disabilities which saves millions of lives every year. (Maurice & 

Davey, 2009). It is accepted worldwide as the best method which provides a high 

standard and effectiveness in prevention of morbidity and mortality among children 

under five years old. (Dean, 2006, chap. 1)  

In most countries, Immunizations are usually provided free of charge to 

households (especially children). UNICEF estimates show that, in the last two 

decades, more than twenty million lives have been saved due to acquired protection 
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childhood vaccinations (UNICEF 2010). However, widespread and adequate 

vaccination coverage worldwide has yet to be attained. There are large variations in 

vaccination coverage, not only between high and low-income countries but also 

across and within low-income countries. This differential vaccination coverage can 

accumulate a pool of susceptible populations that, over time, culminate in the 

outbreak of vaccine preventable diseases (Jani et al., 2006).  

With a view to improving immunization coverage, in 2005, the World Health 

Assembly (WHA) approved and the UNICEF executive board endorsed the Global 

Immunization Vision and Strategy (GIVS). The primary objective of GIVS is to 

reduce vaccine preventable diseases mortality and morbidity by two thirds by 2015 

compared to 2000. This is a contribution towards achieving the Millennium 

Development Goals (MDG’s 4 – which is the strategy to reduce two thirds of the 

under-five mortality by 2015). (WHO, 2009) 

The Millennium Development Goals (MDG four) as it relates to Somalia, aims 

to reduce under-five mortality to 68 per 1,000 live births by 2015, this target was 

based on an estimated under-five death rate of 203 per 1,000 live births in 1990. 

(WHO, 2011) Therefore, there appears not to have been much improvement in child 

health from the 1990 baseline. 

Somalia has an estimated population of around ten million, with about fifty 

per cent of this population being in the age range of one to fifteen years.The majority 

of the children live under difficult conditions, with a high incidence of malnutrition 

morbidity and mortality, resulted by three decades of armed conflicts, lack of 

functioning government, economic collapse, fragmentation of the health system and 

other public services, together with recurrent droughts and famines. (UNICEF, 2015; 

WHO, 2011)Somalia has an estimated population of around ten million, with about 

fifty per cent of this population being in the age range of one to fifteen years.The 

majority of the children live under difficult conditions, with a high incidence of 

malnutrition morbidity and mortality, resulted by three decades of armed conflicts, 

lack of functioning government, economic collapse, fragmentation of the health 

system and other public services, together with recurrent droughts and famines. 

(UNICEF, 2015; WHO, 2011)The official child mortality rates have varied 

considerably over the last two decades and the under-five mortality rate was recently 

revised from 135 to 200 per 1000 births. While comprehensive information is not 

available, it is believed that leading causes of infant and child mortality are illnesses 

such as pneumonia (twenty-four per cent), diarrhea (nineteen per cent), and measles 

(twelve per cent), as well as neonatal disorders (seventeen per cent). The overall 

immunization coverage is estimated to 30 to 40% of children are immunized against 

the six antigens of childhood diseases (the traditional six antigens of EPI vaccines 

which are — BCG, OPV, DTP, Measles, TT, and vitamin A).  (UNICEF, 2015; 

WHO, 2011) 
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The fact that Somalia had been without a central Government for almost three 

decades, resulted in the division of the country into three major administrative entities 

— Somaliland (established in 1991, self-declared state, Internationally recognized as 

an autonomous region of Somalia), — Puntland (established in 1998, autonomous 

region of Somalia) and South/ Central region (currently the federal Government of 

Somalia operates in these regions and have little effect on Puntland or Somaliland). 

While currently; there is political instability in the south/central regions of Somalia, 

Puntland and Somaliland are stable and secure and have functioning local 

Governments.According to an unpublished Routine immunization non-participation 

survey (Quantitative study) done in Puntland July 2013 (UNICEF), show that 

Immunization Coverage is relatively low at about 30%. Reasons for low coverage are 

that communities have not yet internalized the usefulness of immunization and the 

benefits of completing full doses for children. Furthermore, for children who reported 

having never received routine vaccination, the most common reasons given were that 

the child had not yet visited a health facility that the health facilities were too far, that 

the immunization cards were not available, and card was received but has since been 

lost. Besides the numerous concerns showed that mothers/caretakers lack of 

motivation to take their children, they also stated lack of information on reasons why 

children need immunization. In addition to that, Lack of incentives and frequent delay 

in salary payments for health workers in MCHs run by local health authorities, and 

Timeliness of disbursement of funds to district and service delivery level cause the 

program to be in efficient. 

 

Objective of the study 

1. To formulate strategies to improve the immunization program in order to 

achieve a higher and more sustainable coverage. 

2. To study factors affecting childhood immunization. 

3. To explore (perceived) barriers to high sustainable immunization coverage. 

4. To identify how communities can contribute to increasing the coverage rate, 

especially in remote areas. 

 

Research Methodology 

This study uses a Qualitative research analysis to gain an understanding of the 

underlying reasons for the low coverage of the immunization program in Puntland. 

Data are collected through in-depth and focus group interviews using a semi-

structured set of questions whereby open ended questions are asked. All interviews 

are recorded, transcribed and analyzed. 

 

Results 

(1) Focus group discussions with mothers was done in both urban and rural areas 

of the two regions that being selected, and for the reason of interviewing mothers 
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from urban and rural areas are to see if there are differences between the mothers of 

different life style. The study found that mothers in the urban areas have more 

knowledge about immunization and have more accessibility to the services, and the 

mothers in the rural areas have less opportunities but the overall study show that 

mostly the results were same. The Focus Group Discussions centered around seven 

thematic areas. These are:  

- Knowledge, attitude, and benefits 

- Facilities that provide the vaccines, and the diseases vaccines prevent 

- Heath workers attitude, provision of information 

- Immunization booklet and follow ups 

- Incentives  

- Suggestions to health workers and MOH 

 

 

FOCUS GROUP DISCUSSION SUMMARY 

Stakeholder I – Mothers 

Group description:  

(Women in a childbearing age), 

Mothers with children under five years 

old. 

Urban: Garoe and Bossaso 

Rural: Dangronyo, Eyl, Armo. 

Mostly the results received from the interviews were the same with little differences, 

therefore, it was summarized the results together and show the differences separately. 

KEY FINDINGS 

A. KNOWLEDGE, ATTITUDE, AND BENEFITS 

Most of the mothers who were interview had a basic understanding of 

vaccinations, but there was some cases that was different. 
Mother 1  

urban 

I know about vaccination and its benefits. It prevents disease from 

children 

Mother 2 

Urban 

I am an educated Mother, so I know about vaccines and I fully 

vaccinate my children 

Mother3 & 4 

Urban/Rural 

I don’t know about vaccination, I heard about it during campaigns, but 

I didn’t vaccinate my children because they are not sick, and 

vaccination causes sickness. 

Mother 5 

Rural 

I heard about the vaccines, but I don’t go and vaccinate my children in 

the health facilities. My children get vaccinated when there are Routine 

immunization campaigns. 

Mother 6 

Rural/Urban 

I don’t know about vaccines, but I see people talk about it. My children 

are fine so it doesn’t interest me.  

A. Facilities that provide the vaccines, and the diseases vaccines prevent. 

Most of the mothers knew where to get the vaccines from, but mostly knew only 2-3 

diseases that vaccines prevent which are – measles and polio, and the reason is that 

there is a campaign that happens because the government and international NGOs 

want to eradicate both of these diseases. 
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B. Health Workers attitude, Provision of Information 

Most of the mothers agreed that health worker’s attitude toward vaccination 

depends on the personality of the person. There are health workers who are well-

mannered and serve us well, while there are others whom their behavior is tough 

but they still serve us one. 

About the provision of information depends on the knowledge of the person and 

the resident area. 

Mother 1  

urban 

The health worker’s behavior depends on the level of knowledge they 

have. I see people complaining about health workers and saying that 

they are not helpful. In my experience I once went to an MCH to 

vaccinate my child, and no one was there to serve, I waited and when a 

health worker came, she asked me to come back another time. Since I 

am a working mother and have less time, I don’t go to the MCH to 

receive vaccination, I wait when there are routine immunization. 

Mother 2 

Urban 

There are good people working in the MCH’s, and we know that they 

don’t get enough salaries but they still help us. But some of the staff 

are not well trained so the information they provide is very limited. 

Mother3 

Rural 

Health workers use English words when they are explaining to you 

something, and for me I feel they are not good at providing information 

so even if you are looking for information, you won’t ask anything. 

C. Immunization booklet and Follow ups  

Mothers agreed that they receive immunization booklets. But there is no follow up 

for immunization services they receive from health workers. 

D. Most common reasons for mothers not to vaccinate their children 

Most common reasons are mothers lack of knowledge about the vaccines, lack 

of awareness, injection phobia, historical issues (child getting sick after 

vaccinated), belief that the vaccines reduce birth rate (family control) and 

religious reasons. 

E. Incentives 

Most of the mothers agreed that providing incentives to them will motivate them. 

Note: The Government is against providing incentives to mothers for two 

reasons:  

(1) there is lack of funds and (2) there was a time that the Government with 

the help of WHO was providing some food to mothers and the government 

had no way to differentiate between children’s who took vaccination, and 

those who didn’t due to the absence of information sharing between facilities. 

As a result this meant that some mothers vaccinated their children multiple 

times because they wanted to receive the food. 
F. Suggestions to health workers and MOH 

 Health workers should provide with the relevant information we required 

during the vaccination and to avoid speaking foreign language. 

 The MOH and the other stakeholders should provide relevant training to the 

health staff in order to improve their ethics and conducts and the knowledge of 

the program. 

 The health staff should serve the mothers very quickly and provide them 

whatever support they need during the vaccination and other service. 

 They should interact with the mothers more and ask the mothers about 
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vaccinations, provide the information, and also inform them of any side effects 

of the vaccination. 
 

 

(2) In-depth interviews 

Stakeholder (II) — Government (1) EPI – Financing — the EPI program 

financially depends on the International NGOs and the government’s contribution to 

the program is limited to the operational cost of the routine immunization. The overall 

health budget is estimated to be not more than 2%, therefore this makes the funds 

contributed specifically to the EPI activities very limited and unpredictable. The 

government is highly financially reliable to the international NGOs for their 

continuation of providing the funds and vaccines, and there is no clear strategies in 

place for the government to take the ownership of the program, but there are 

expectations that the government will increase the budget allocated health 6% and 

government develop some strategies handle its basic primary health care services (2) 

Coordination of the program — The Government of Puntland, through the Ministry of 

Health has the role of leadership and responsibility of the EPI program. The Ministry 

of Health initiates policies with the help of WHO and coordinates the overall EPI 

activities and brings together stakeholders at the central, district and community level. 

The stewardship function extends to the regional level where by the Regional health 

officers operates at micro level on behalf of the MOH and holds the leadership and 

responsibility for coordinating all the EPI activities and management of  the health 

facilities with in his respective region, and each regional health officer have a health 

district officer . The regional health officer’s job is limited to the instructions and 

management plans provided from the Ministry of health and coordinates with the 

district health officers. Moreover; the ministry of health organizes quarterly review 

meetings between the Government and International NGOs, in this reviews meetings 

they discuss the challenges encountered and the progress they reached also if there is 

a need of new policies and planning. (3) Service Delivery — the Ministry of Health 

have a central cold chain with the capacity of storing vaccines up to 6 months. The 

MOH distributes the vaccines to 6 regional cold chains directly and provides all 

required support every 3 months. In addition to that, there are 29 district cold chains 

where vaccines are provided to them every month from their respective regional cold 

chains and finally each district distributes the vaccines to the MCHs.  Currently the 

services are delivered to the urban (regional cities) and rural areas (district towns). 

Therefore each regional cold chain is located in the cities and distribute the vaccines 

to the district town and the neighboring towns share one cold chain. At a district level 

the vaccines are divided to closest MCHs with cold chain then shares with the MCHs 

with no cold chain in the neighboring town. There are plans to expand the health 

facilities in to remote areas and the discussion between the government and 

international NGOs mainly UNICEF is in process — this will aid the service delivery 

of the vaccines in to the remote and had to reach areas. Overall each cold chain is 
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equipped with a personnel who maintains and look after it and supports is provided by 

UNICEF.  

Challenges  

1. There is no clear strategic owned by the government which are in place 

to support the EPI program through contribution to the program. 

2. The intervention of the government through clear communication 

strategies and awareness is absent. Shortage of funds for IEC campaigns. 

3. The sustainability of the program seems in feasible due to challenges 

on funding. 

4. The government is not making effective consultation with district 

mayor and this has mentioned by the district administration officers. 

5. The allocation of the health sector is totally low and it will not respond 

the result of the community to receive and have access to the health facilities. 

6. Lack of sufficient trainings and capacity building provided to the 

health workforce.  

 Solution  

1. Government to need to generate its own revenue to support the EPI 

program. UNICEF had made advocacy the government to generate funds and had 

consultation with the president, key cabinets but the plan didn’t succeed. 

 

Stakeholder (III) — (1) UNICEFis the major financier of the EPI program; 

and Its contribution to EPI includes: procurement and distribution of vaccines and 

injection equipment’s of assured quality, logistical support, maintenance of cold 

chains, production and dissemination of management tools, production and 

dissemination of IEC materials, provision of financial assistance to the government 

for implementing outreach sessions and supervision with the Reaching Every District 

campaigns, and coordination of activities with other partners. Moreover; UNICEF  

provides the largest contribution for the capacity building for healthcare providers — 

MOH and UNICEF estimates funds for annual training and capacity building needed 

for health workers, and provides financial incentives to the EPI health workers — 

there are different levels of EPI training models: 1
st
 — mid level managing training 

for the MCH head officers, 2
nd

 — district level trainings for the providers of Routine 

immunization and Red campaign’s, and 3
rd

 — trainings for health based facilities.  

Moreover; UNICEF contracts NGOs to deliver the services with close consultation, 

direction and monitoring vaccines for ministry of Health.Furthermore; UNICEF 

closely works with Ministry of Health with the coordination of the EPI program 

interventions. There is a new program which its aim is to decentralize the health 

services including the EPI program to the regional level to empowering communities’ 

ownership of their health care.   

Stakeholder (III) — (2)WHOis the 2
nd

 financier of the EPI program.  Its 

contribution to the EPI includes: technical support, provides strategies to 
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strengthening of EPI surveillance systems of MOH, supports the MOH and other 

partners to develop EPI policies, provides trainings in the implementation of EPI 

policies at the central level, support the MOH in delivering vaccines to vaccination 

sites during campaigns. Also WHO conducts disease surveillance and have an 

extensive network of polio program to eradicate polio (Puntland was polio free for 

few years and there was recent outbreaks where the International NGOs and 

Government reacted quick to control the disease and expect to be polio free). Overall, 

WHO supports the MOH in the formulation of policy issues in the ministry of health, 

WHO has a unit at the MOH, and facilitates WHO activities at the MOH level. Also 

WHO provides support to the HMIS (health management information system). 

Challenges  

1. Donor fatigue on health sector finance in the country due to other 

countries instability. 

2. UNICEF is facing funding challenges and it has been cut off the some 

of the budget allocated to expand the EPI program in the State. 

Solution  

1. Government need to come up strategies to generate its own revenue to 

support the EPI program, involve the community to take part of the program. 

 

Stakeholder (IV) — the Community Involvement of the EPI program is limited 

to the support of the routine immunizations by providing few volunteers to do the 

basic services of the EPI. There is no clear policies and mandates between the 

government and the community. the traditional and religious leaders involvement is 

relatively good, the Ministry of health with the support of the international partners 

provides seminars, capacity building and tour studies to improve their role on 

immunization activities such encouraging the community to take the vaccinations and 

prove to them its acceptable Islamically, but these empowerment is limited to few 

known leaders rather than wider empowerment of both urban and rural areas. The 

study revealed that there is a low community involvement in planning, coordination 

and awareness, the districts mayors revealed that the ministries doesn’t inform them 

during the preparation of raising campaigns and awareness’s in their respective 

districts.  

Challenges  

1. Poor coordination among community participation on planning and 

mobilization. 

2. Lack of basic understanding on immunization benefit. 

3. Traditional leader involvement is not covering the whole parties’ 

leaders including Imams, different parts of traditional leaders. 

4. Low capacity building on community in areas of EPI program is 

relatively low. 
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5. The accessibility of the vaccination services and immunization is low 

due to limited service and health facility function on urban and pre urban 

areas. 

Solution  

1. Involving districts officials in the planning process of the EPI program 

will improve the overall performance of the immunization activity.
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Discussion and Conclusion 

The conceptual frame work shows the how coverage of the EPI program is determined. It 

shows the equilibrium between the interactions of the stakeholders and drivers of the program. It 

can be divided into two: (1) Demand side factors related to the EPI coverage and Supply side 

factors related to the EPI coverage. The supply side factors can be explained using production 

function approach. 

Production Function model depicts the transformation of inputs to outputs; an input is 

what is used as a resource in order to produce an output. A production function shows the highest 

output that a firm can produce from various amounts of inputs (a physical relationship between 

inputs and outputs). Therefore the quantity of output produced is a function of or depends on the 

quantity of inputs used, and interactions among the inputs.  

For this study, the production function is divided into three categories:(1) factors of 

Production related to the EPI program (Labor — medical personnel’s and health skilled workers; 

Land — location or accessibility of the service; Capital — facilities and equipment, Enterprise 

— financing agents (Government and INGOs), (2) Production process (reinforcing agents — 

Government regulation), (3) Output (EPI coverage or improving performance of EPI program). 

There are also demand – side effects, e.g. mothers and community involvement. 

Factor of production (1): Labor 

The EPI program is a labor intensive health service delivery, therefore Improvement of 

the EPI performance and increasing the coverage rate depends on the quality and the number of 

the health workforce injected to the health facilities. WHO stated that the health services are 

onlyas effective as the person’s responsible for delivering them, and there is a great importance 

of the availability, accessibility, and acceptability and quality dimensions of the health 

workforce. Availability: refers to the sufficient supply and stock of health workers, with the 

relevant competencies and skill mix that correspond to the health needs of the population. 

Accessibility: refers to the equitable access to health workers, including in terms of travel time 

and transport, opening hours and corresponding workforce attendance. Acceptability: refers to 

the characteristics and ability of the workforce to treat everyone with dignity, create trust and 

enable or promote demand for services. Quality: refers to the competencies, skills, knowledge 

and behavior of the health worker as assessed according to professional norms and as perceived 

by users.(WHO) 

Interviews with regional health Officers revealed that there is a shortage of medical staff 

in health facilities and there is no enough health workforce available in rural districts that 

provide services. This may be influenced by the shortage of economic and career incentives 

provided to the health workers to improve their output and performance. There is no enough 

training and capacity building provided to the health workforce, even though UNICEF provides a 
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capacity building trainings to the health workforce and managers of the program, but still it is not 

enough; and the interview with the MCH stuff, they requested that they need to receive their 

salary continuously to motivate them to do their jobs well, so that they can sustain their basic 

life. Moreover, they suggested that the government officials need to have a regular visitations to 

the clinics in order for the health workers address their issues and concerns. 

According to the focus group discussions the health workers in the MCHs performance 

was quite satisfactory and they provided the information enquired by the mothers. However, 

there was lack of interactions, and encouragement from the health workforce to the mothers. 

Therefore there is a greater need the government need to improve the overallquality of the 

workforce. 

Factor of Production (2) and (3): Land and Capital 

Location or accessibility and capital are another factors that contributes to EPI coverage 

and performance. Location and accessibility of the services contributes to the performance of the 

program. As of 2015, there are up to 84 MCH and 315 health post in place and there are future 

plans to further expand facilities in to the remote areas using Reach Every District (RED) 

campaign’s — a strategy jointly initiated by the UNICEF and MOH to deliver the vaccines in to 

remote areas. However, the accessibility of the services is still limited and reaches only urban 

and rural areas that are close to urban areas. Discussion with the mothers revealed that most 

MCHs are overcrowded and there is a long waiting time to be served which discourages the 

mothers to come and wait for routine immunizations. This has resulted in partial immunizations, 

and dropouts. Moreover, EPI has equipment which includes cold chains, vehicles and so on. The 

study revealed that there is a shortage of transportation equipment such as ambulances in district 

MCHs. The provision of ambulances will increase the efficiency of the program and aid 

delivering the services in to remote areas.  

Factor of Production (4): Enterprise  

Finances of the EPI program relies on the funds received from WHO and UNICEF. The 

Government’s is contribution limited only to operational cost; secure financing will aid the 

program to be sustainable. Interviews with the Government officials revealed that the 

Government is in no place to provide the funds for the EPI, because the country is still under a 

poor condition and will continue to rely on the funds received from the Donors. Hence there are 

no strategies in place for the Government to take over the ownership of the program. In contrast 

to this, interviews with the international agencies shows that long-term funding the program is 

ina critical situation due to the donor fatigue and crises that are going in other countries.   

Furthermore, to connect the input to output, inputs need to be transformed to outputs. 

Process/transformation is the conversion of inputs into outputs. The provision of the EPI 

program relies heavily on the interaction between the government and the community with the 
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support of international NGOs. Secondly covering the cost of EPI also depends on the 

coordination between the government’s regulation and management and the international NGOs, 

who provide funds and vaccines. In-depth interviews with the Government and international 

NGOs revealed that coordination among the partners were relatively good but need to strengthen 

coordination among the regions and partners, including the MOH at the central level.  

Demand side factors related to the EPI coverage are mothers and communities 

involvement. As for the community, community involvement is crucial for delivering the EPI 

services and raising funds, providing volunteers for the routine Therefore, partnering with 

communities for immunization activities refers to the supportive coordination that take place 

between health workers and community involvement and the interaction between the community 

and the government. The study revealed that the interaction between the community and the 

Ministry of Health is weak and is limited to supporting routine immunization campaigns. The 

interviews with district mayors said that the Ministry of Health does not inform them about 

planning and preparation of campaigns in their respective districts. The international NGOs also 

urging the government to start involving the community, and for the communities to take over 

the ownership of the EPI activities and start raising funds and manage the primary health 

activities once its decentralized in their respective areas.  

From the outcome of the focus group discussions, there were differences with educational 

level of the mothers indicating that those who were educated had some knowledge about 

immunization and vaccine preventable diseases and they were more willing to accept the 

vaccination but those who had less education were lacking information about the vaccine 

preventable disease and hesitant to vaccinate their children. Also there was some concerns on the 

health workers support provided to mothers, which indicated that mothers need more support and 

encouragement from the health workers, also there was no follow ups therefore the mothers 

suggested that the health workforce need more training how to help the mothers like interacting 

with them, asking them about the health of the children and encouraging the mothers to vaccinate 

children. In addition to that accessibility of the health facilities was a problem and mothers relied 

more on the routine immunizations.  Therefore, the government should put more emphasis on 

educating the mothers, providing skilled health workforce and making the health facilities more 

accessible to them.  

Thus; to improve the EPI performance and increase the coverage rate the government 

need to commit to the program and provide capital, labor, land and enterprise by involving the 

community to the process, also put in place strategies to generate its own revenues for future 

sustainability of the program. Moreover, the reliance on donor funding has made the country not 

be prepared to think of alternative financing to sustain the EPI program. However, the 

Government can mobilize additional funding from the community and the local NGOs to support 
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the program and also to set up zakat charity that provide funds to the primary health care, 

especially in disease prevention. 

Additionally the Government need to come up strategies for short and long term 

sustainability of the program. A number of strategies based on the needs, priorities, and resource 

availability is suggested as alternatives for sustaining the EPI program. These include, involving 

the Somali diaspora to support the EPI programs in cost that covers the operational cost of the 

routine immunizations, also community for raising funds for the routine immunizations 

activities, and providing vehicles for transportation. In addition to that, there could be fees for 

service delivered to those mothers who afford. This could slightly take of the pressure from the 

Donors and they may provide the vaccines. Also the Government with the help of WHO need to 

continue to build policies for the government to gradually overtake the program for long term 

sustainability. Therefore, In order to ensure the sustainability of the program, the study 

recommends: 

 

Recommendation:  

1. Government should increase and allocated the national budget on EPI program , so as to 

ensure the sustainability  of the Program in the short and long run 

2. The state of Puntland should come up a strategic plan with effective cost to expand the 

EPI program, this process should be consulted with WHO agency, which is responsible 

for support on technical aspects. 

3. The government should advocate with the consultation of the EPI partners to find a new 

way of financing the EPI program so as to ensure future expansion of the Program 

4. The community should be empowered to on board and to be part of the intervention in 

areas of making effective involvement on planning and monitoring and evaluation  

5. The mothers should be educated the benefit of the immunization and disease prevention 

on the vaccination , this will help the mothers to be fully aware on the protection of the 

immunization 

6. Every city , there are traditional leaders , therefore this should be noted that collective 

traditional and elders including religious person who have credibility and high respect 

among the community should be improved for their involvement 

7. The government and the EPI partners should ensure effective participation of districts 

mayors to take their part and play effective role during the planning on program for the 

beginning of the year 
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Abstract 

 Objective: The purposes of this study were to describe quality of life and to 

determine the factors related to quality of life among older adults with type 2 diabetes 

mellitus (T2DM) including gender, activities of daily living, diabetes duration and social 

support. Method: Simple random sampling method was used to recruit the sample of 100 

with T2DM at the Diabetic Outpatient Clinic of Can Tho University of Medicine and 

Pharmacy Hospital. Research instruments included a demographic questionnaire, the 10-

Items Modified Barthel Index, Multidimensional Scale of Perceived Social Support and 

the SF-36 version 2 Health Survey. Data were analyzed by using descriptive statistics, 

Point Biserial correlation, Spearman’s Rho and Pearson’s product moment correlation. 

Results: the mean scores of overall quality of life among older adults with T2DM was 

low (M=49.71, SD=9.94). Most of older adults with T2DM, who had scores of quality of 

life lower than the general population norm. There were positive correlations among 

quality of life and activities of daily living, gender, and social support (r= .80, .51, and 

.55 respectively, p< .01). Diabetes duration had no statistically significant correlations 

with quality of life (r = -.17, p>.05). Conclusion: The finding of this study suggest that 

nurses should elaborate the appropriate interventions for older adults with type 2 diabetes 

mellitus concerning their gender, activities of daily living, social support targeting to 

promote their quality of life. 

 

Keywords: Type 2 diabetes mellitus, quality of life, older adults, Viet Nam 
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Introduction  

 Nowadays, chronic illness has become the leading cause of disability and 

mortality in the elderly. Diabetes mellitus is one of the most common chronic illnesses in 

older people. The prevalence of older people with diabetes has increased rapidly. 

International Diabetes Federation (2014) reported that in 2008 there were more than 285 

million people worldwide diagnosed with diabetes and increased to 387 million people in 

2014. More than 25% of people aged 65 and older in the United States and 10% of older 

adults worldwide have diabetes mellitus (Ligthelm, Kaiser, Vora, & Yale, 2012). Type 2 

diabetes mellitus is counted about 90% of people with diabetes (World Health 

Organization, 2014) and occurs most often in older adults which is up to 95% of other 

age groups (American Diabetes Association, 2013). In Vietnam, a country of 90 million 

people, approximately 4% of those aged 20-79 years have diabetes, with a nearly 3 times 

increasing observed from the 1990s to 2004 (Duc Son et al., 2004). Phuong (2012) also 

indicated an increasing of diabetes that there were 4-5% of the population with diabetes 

in 2002 and data from Ho Chi Minh City was presented that there were approximately 

7% of adults aged 30-69 with diabetes. The estimated prevalence of diabetes in the adult 

aged above 30 will be 5.8% in the next 5 years. One study about diabetes in Hau Giang 

province showed that group of individuals who are 65 years old or over have the highest 

prevalence of diabetes, 16.5% (Lanh, 2014). Binh (2006) estimated that 2.5% of the 

population aged over 20 in Viet Nam has T2DM, with an expected increase to 3.5% by 

2025. Like other developing countries, Viet Nam presented a rapid aging trend as well as 

the number of older adults having chronic illness (Hoi, Phuc, Dung, Chuc, & Lindholm, 

2009). It means that more older adults suffer from non-communicable diseases, include 

diabetes mellitus (Dodge et al., 2008).  

 According to the literature review, the patients with diabetes mellitus had lower 

quality of life than the others, especially in the older adults who have this disease 

(Ghassemzadeh et al., 2013; O’Reilly et al., 2011). Aging and diabetes mellitus are both 

risk factors for functional impairment and carrying a high risk of disabling complications, 
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including blindness, amputations, renal failure, and cardiovascular damage (Gregg et al., 

2002). Study of Nga (2013) about quality of life among elderly in rural Viet Nam, results 

showed that 37.3% of the elderly rated their overall quality of life poorly, 42.9% reported 

their quality of life was neither good nor poor. 

  The previous studies showed that, there are many factors have been identified to 

be related to quality of life among patients with T2DM such as age, gender, level of 

education, diabetes duration, depression, activities of daily living and social support 

(Graham et al., 2007; Jain, Shivkumar, & Gupta, 2014). Ferrans, Zerwic, Wilbur, and 

Larson (2005) indicated that overall quality of life was subjective well-being related to 

how happy or satisfied of people as a whole of their life. Quality of life was influenced by 

many domains which have been characterized as health and functioning, psychological 

and spiritual, family, social, and economic. The literature shows relationship among 

factors related to quality of life in this study as following.   

  

Objectives  

  1) To describe quality of life among older adults with T2DM in Can Tho, Viet 

Nam.  

  2)  To determine the factors related to quality of life among older adults with 

T2DM in Can Tho, Viet Nam including gender, activities of daily living, diabetes 

duration and social support. 

 

Methodology  

  Study Design 

 The descriptive correlational design was used to investigate the relationships 

among gender, activities of daily living, diabetes duration, social support, and quality of 

life among Vietnamese older adults with T2DM.  

 Participants 

 The samples were collected among persons who visited at the Diabetic 

Outpatient Clinic of Can Tho University of Medicine and Pharmacy Hospital. Simple 
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random sampling method was used in the study.  

 Sample size 

 The sample sizes in this study were calculated by using the G*Power 3.1.9.2 

program for correlational design with estimated moderate effect size (0.3). Based on this 

formula, 84 subjects were needed. In this study, 20% of participants were added to be 100 

participants in total for data collection. 

 Study setting  

This study was conducted at the Can Tho University of Medicine and Pharmacy 

Hospital, Viet Nam. 

 Research instruments 

 Data was collected by using four research instruments as the following below.  

 1. Demographic questionnaire was developed by the researcher. It consisted two 

parts: (1) demographic data of the participants and (2) personal health data. 

 2. The 10-Item Modified Barthel Index (Collin, Wade, Davies, & Horne, 1988) 

was used to assess abilities of older adults with T2DM to perform of daily living. The 

total scores range from 0-20. High scores correspond to high independently.  

 3. Multidimensional Scale of Perceived Social Support (G. D. Zimet, Dahlem, 

Zimet, & Farley, 1988) consists 12 items, which can be divided into 3 subscales: support 

from family, friends, and significant others. Each item is rated on a 1 to 7-point scale 

ranging from very strongly disagree (1) to very strongly agree (7). The possible range of 

total scores is 12-84 which high scores correspond to high social support.  

 4. The SF-36 version 2 Health Survey (SF-36 v2) is a generic measure of 

quality of life and contains 36 questions covering eight functional domains. Includes 

physical functioning (PF), role physical (RP), body pain (BP), general health (GH), 

vitality (VT), social functioning (SF), role emotional (RE) and mental health (MH). The 

possible range of total scores is 0-100 which higher scores correspond to better perceived 

quality of life. The SF-36 v2 Vietnamese version published by Quality Metric Health 

Outcomes Solutions will be used in this study.  
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 Data analysis 

Data was analyzed by using descriptive statistics of software programs. The 

significance level was set at .05. 

1. The descriptive statistics was used to describe frequencies, percentages, 

means, and standard deviations of the older adults’ demographic data and quality of life. 

2. The QualityMetric Health OutcomesTM Scoring Software version 4.5 was 

utilized to analyze the eight quality of life domains and the two health summary measures 

(MCS and PCS). 

3. The Pearson’s product moment correlation was used to examine relationship 

between activities of daily living, social support and quality of life among older adults 

with T2DM.  

4. Spearman’s Rho was used to examine relationship between diabetes duration 

and the quality of life. 

5. Point Biserial correlation was used to examine relationship between gender 

and quality of life among older adults with T2DM.  

 

Results/ conclusion 

 The study results indicated that the mean scores of overall quality of life among 

older adults with type 2 diabetes mellitus with 49.71 (SD=9.94). The subscale had highest 

score was vitality (M=57.31, SD=9.23), followed by role emotional (M=55.75, 

SD=20.74) and mental health (M=55.85, SD=9.64). The lowest was bodily pain 

(M=31.71, SD=11.85). The mean scales scores for physical component summary 

(M=45.04, SD=10.68) was lower than mental component summary (M=53.98, SD=7.9).  

 According to the norm based scoring which were applied a linear T-score 

transformation (Mean=50, SD=10), the quality of life among older adults with T2DM 

were presented as the Table 1. 
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Table 1 Percentages of sample whose scores were above and under the general 

population norm (N=100) 

 

Domains Above the general 

population norm (%) 

Below the general 

population norm (%) 

Physical Component Summary 

(PCS) 

9 69 

       Physical Functioning (PF) 4 70 

       Role Physical (RP) 2 67 

       Bodily Pain (BP) 15 50 

       General Health (GH) 6 71 

Mental Component Summary 

(MCS) 

9 54 

       Vitality (VT) 15 42 

       Social Functioning (SF) 11 57 

       Role Emotional (RE) 4 69 

       Mental Health (MH) 13 47 

  

 The assumptions testing of Pearson’s product moment correlation were 

examined. The results indicated that social support, activities of daily living and quality 

of life were normal distribution; diabetes duration was not normal distribution. All of 

variables were randomness. The Pearson’s product moment correlation was used to 

examine relationship between the independent variables (social support, activities of 

daily living) and the dependent variable (quality of life). The Spearman’s product 

moment correlation was used to examine relationship between diabetes duration and the 

quality of life. Point Biserial correlation was used to examine relationship between 

gender and the quality of life. The results were presented as the Table 2 and Table 3. 
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Table 2 Relationships among social support, activities of daily living, diabetes duration 

and quality of life (N=100) 

 

 Quality of life Diabetes 

duration 

Activities of 

daily living 

Social support 

Quality of life 1    

Diabetes 

duration  

-.17rs 1   

Activities of 

daily living 

.80**  -.07rs 1  

Social support .55**  -.19*
rs .54**  1 

* p<.05   ** p<.01   r = Pearson’s product moment correlation 

     rs = Spearman’s rho  

 

 The results indicated that social support and activities of daily living had a 

positive significant correlation at high level with quality of life (r = .55, and r = .80; 

p<.01, respectively). Diabetes duration had no statistically significant correlations with 

quality of life (r = -.17, p>.05).  

 

Table 3 Relationships between gender and quality of life by Point Biserial correlation 

(N=100) 

 

 Quality of life Gender 

Quality of life 1  

Gender .51**  1 
** p<.01    

 

 The results indicated that there was a positive significant correlation at high 

level between gender and quality of life (r = .51, p<.01).  
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  Although, all domains of quality of life seem to be lower than the general 

population norm in older adults with T2DM. The study also indicated high positive 

correlation among gender, social support, activities of daily living, and quality of life. 

However, diabetes duration did not relate to quality of life.  

 

Discussions 

 The findings of this study were discussed based on the research objectives. The 

first objective is to describe quality of life among older adults with T2DM in Can Tho, 

Viet Nam. The second objective is to determine the factors related to quality of life 

among older adults with T2DM including gender, activities of daily living, diabetes 

duration and social support. 

 Quality of life among older adults with T2DM in Can Tho, Viet Nam 

 In this study, the mean scores of overall quality of life among older adults with 

T2DM in Can Tho was 49.71 (SD=9.94) were lower than average. Considering on total 

scores, most of domains of quality of life seem to be lower than the general population 

norm. This result is consistent with other studies which found that the patients with 

diabetes mellitus had low quality of life (Ghassemzadeh et al., 2013; O’Reilly et al., 

2011). The finding of this study also indicated that most of subjects perceived their 

quality of life was fair (51%). For the self evaluated health transition item describing the 

participants’ general health compared to one year previous, 60% of subjects indicated 

their health was somewhat worse now, and 10% indicated much worse now. This study 

results can be explained as the following below. 

 Viet Nam is a developing country, and most of Vietnamese elderly are living 

with lower socioeconomic. The financial status may involve their quality of life. In this 

study, nearly half of the subjects were the widowed (40%) and 27% of them have to 

continue working. Most of the subjects reported with lower annual income levels (36% 

<1,500,000 VND, 33% between 1,500,000 and 3,000,000 VND). Ko, Wai, Tsang, and 

Chan, (2006) stated that subjects with lower annual income levels reported significantly 

lower scores on all SF-36 subscales than people with higher annually incomes.  

"Creative Education: Intellectual Capital toward ASEAN " 214 Graduate School, Silpakorn University



  

 In addition, comorbidity and age are also important factors involving the older 

adults’ quality of life. In this study, most of the participants (85%) had one or more 

comorbidities. In previous studies also showed that the other chronic diseases impacted 

all domains of quality of life among the older adults with T2DM (Spasic, Radovanovic, 

Dorđevic, Stefanovic, & Cvetkovic, 2014). Sundh et al. (2015) indicated that having 

more comorbid conditions was associated with a worse quality of life as assessed by all 

instruments. As well, the average age of the participants in this study was 71.33, quality 

of life in older adults with T2DM can be affected by aging changes and their disease 

which are both risk factors for functional impairment (Gregg et al., 2002). Older adults 

with diabetes mellitus have an increased rate of diabetes-related complications, and are 

much more likely to present with comorbid conditions. These include physical disability, 

cognitive dysfunction, falls and fractures, depression, pressure ulcers, impaired vision 

and hearing, and unrecognised and under-treated pain (Kirkman et al., 2012). 

 Factors related quality of life among older adults with T2DM in Can Tho, 

Viet Nam 

 In this study, the results showed the positive correlations among gender, 

activities of daily living and social support with quality of life. These results can be 

discussed as the following below. 

 Gender 

 In this study, male subjects reported significantly higher scores of quality of life 

than female. Similar findings were reported by Quah, Luo, Ng, How, and Tay (2011), 

whose investigated general health-related quality of life in individuals with T2DM. They 

found that there were gender differences in the general health related quality of life 

measure with men scoring better in all the domains than female subjects. Besides that, 

based on study results of Prazeres and Figueiredo (2014) in 83 older adults with T2DM, 

mean age of 80.9 ± 4.3 years old. Results showed that within the sociodemographic 

variables, gender was one of the strong factors influenced with the quality of life. The 

researcher also reported that females perceived greater insecurity (p = .012) and had a 

worse perception of their mental health and well-being (p < .001) compared to males. 
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Another study of Spasic et al. (2014) indicated that males respondents perceived a better 

quality of life compared to females, especially in the vitality and pain domains (p < .05). 

 Activities of daily living 

 An older adult is often associated with lower quality of life due to the physical 

limitations and limited ability to engage in leisure-time activities (Wandell & Tovi, 

2000). In this study activities of daily living was a highest positive significant correlation 

with quality of life (r =.80, p<.01). The mean total scores of activities of daily living was 

high (M=15.06, SD=2.65). All of the subjects had high scores on two subscales self-care 

activities (M=9.37, SD=1.57), and mobility activities (M=5.69, SD=1.31). In generally, 

older adults are more accustomed to the limited physical functioning and view declining 

physical abilities as part of the normal aging processes which affect their quality of life.  

The quality of life is a dynamic construct and individuals’ attitudes can vary with time 

and experience and be modified by psychological phenomena such as adaptation. As 

people age they may redefine their internal standards of what constitutes health and 

change their conceptualization of quality of life. This response shift may cause them to 

lower their expectations about what constitutes a good quality of life as compared to 

younger people, which results in better self-reported general and mental health. Agree 

with previous studies reported that older age was associated with lower quality of life 

(Shiu, Choi, Lee, Yu, & Ng, 2014; Wandell & Tovi, 2000). Due to the fact that, older 

adults with diabetes mellitus are normally less physically activities and have more 

functional impairments than those without diabetes which affect abilities to take care 

themselves (WHO, 2012). In contrast, results of this study indicated older adults with 

T2DM indicated high capability in activities of daily living. It may be the setting of this 

study involving the results because the participants were interviewed at Out Patient 

Department, almost of participants could take care themselves. 

 Social Support 

 In this study, social support was positive significant high correlation with 

quality of life (r =.55, p<.01). The mean total scores of social support of participants was 

moderate (M=59.85, SD=14.15), the mean score of family subscale (M=22.53, SD=4.24) 
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was a little bit higher than significant other subscale (M=18.67, SD=5.75) and friends 

subscale (M=18.65, SD=5.85). This is inconsistent with previous studies (Chae, Park, & 

Kang, 2014; Ngo-Metzger, Sorkin, Mangione, Gandek, & Hays, 2008). Social support is 

the perceptions of older adults with T2DM about received helping from many sources, 

such as family, friends, neighbors, and professional medical staff (Zimet et al., 1988). 

Social support improves the confidence, self-worth, and self-efficacy of the older adults 

with T2DM by increasing their hope, morale. Social support also helps older adults 

coping with problems from their life (Harber, Schneider, Everard, & Fisher, 2005). 

Family support plays an important role in the psychosocial adaptation of individuals with 

diabetes and thus facilitates adaptation to the disease (F. Goz, Karaoz, Goz, Ekiz, & 

Cetin, 2007).This result can be understood that social supports play an important role in 

contributing to improve quality of life in older adults with T2DM, especially, support 

provided from family members. Ke, Liu, and Li (2010) found that those with stronger 

social support were more likely to have better quality of life.  

 

Recommendations 

  1. The study should be conducted focusing on other factors influencing quality 

of life in order to more understand in quality of life among older adults with T2DM. 

  2. This study was conducted at one hospital. Future research should be 

conducted with participants from broader geographical area, and bigger sample size, 

different setting. 

  3. Future research should be designed to investigate the relationships between 

these variables longitudinally.  

  4. Intervention program for improving the quality of life among older adults 

with T2DM should be designed and tested. 

 

References   

American Diabetes Association [ADA]. (2013). Diagnosis and classification of diabetes 

 mellitus. Diabetes Care, 36(1), S67-S74. doi:10.2337/dc13-S067 

"Creative Education: Intellectual Capital toward ASEAN " 217 Graduate School, Silpakorn University



  

Binh, T. V. (2006). Epidemiology of diabetes in Vietnam, methods of treatment and 

preventive measures. Hanoi, Viet Nam: Medical Publishing House.  

Chae, S., Park, J. W., & Kang, H. S. (2014). Relationships of acculturative stress, 

depression, and social support to health-related quality of life in Vietnamese 

immigrant women in South Korea. Journal of Transcultural Nursing, 25(2). 

137.144. doi:10.1177/1043659613515714 

Collin, C., Wade, D. T., Davies, S., & Horne, V. (1988). The Barthel ADL Index: A 

reliability study. International Disability Studies, 10(2), 61-63. 

Duc Son, L. N., Kusama, K., Hung, N. T., Loan, T. T., Chuyen, N. V., Kunii, D., Sakai, 

T., & Yamamoto, S. (2004). Prevalence and risk factors for diabetes in Ho Chi 

Minh City, Vietnam. Diabetic Medicine, 21(4), 371-376. doi:10.1111/j.1464-

5491.2004.01159.x 

Dodge, B. A., Abikusno, N., Mehta, K., Tyagi, P., Bajaj, S., Ngoc Lan, V. T., Cuong, B. 

T., Mende, S., Wyse, M., & Horng, V. (2008). Primary healthcare for older 

people: A participatory study in 5 Asian countries. Chiang Mai, Thailand: 

HelpAge International's Asia/Pacific Regional Development Centre (APRDC). 

Ferrans, C. E., Zerwic, J .J., Wilbur, J. E., & Larson, J. L. (2005). Conceptual model of 

health-related quality of life. Journal of Nursing Scholarship, 37(4). 336-342. 

Ghassemzadeh, R., Nasseh, H., Arastoo, A. A., Kamali, M., Foroushani, A. R., & 

Arzaghi, M. (2013). Quality of life in elderly diabetic: Comparison between 

home and nursing home. Acta Medica Iranica, 51(4), 254-259. 

Goz, F., Karaoz, S., Goz, M., Ekiz, S., & Cetin, I. (2007). Effects of the diabetic patients’ 

perceived social support on their quality-of-life. Journal of Clinical Nursing, 16, 

1353-1360. doi:10.1111/j.1365-2702.2005.01472.x 

Graham, J. E., Stoebner-May, D. G., Ostir, G. V., Snih, S. A., Peek, M. K., Markides, K., 

& Ottenbacher, K. J. (2007). Health related quality of life in older Mexican 

Americans with diabetes: A cross-sectional study. Health and Quality of Life 

Outcomes, 5(39), 1-7. doi:10.1186/1477-7525-5-39 

"Creative Education: Intellectual Capital toward ASEAN " 218 Graduate School, Silpakorn University



  

Gregg, E. W., Mangione, C. M., Cauley, J. A., Thompson, T. J., Schwartz, A. V., Ensrud, 

K. E., & Nevitt, M. C. (2002). Diabetes and incidence of functional disability in 

older women. Diabetes Care, 25(1), 61-67. doi:10.2337/diacare.25.1.61 

Harber, K. D., Schneider, J. K., Everard, K. M., & Fisher, E.B. (2005). Directive support, 

nondirective support, and morale. Journal of Social and Clinical Psychology, 

24(5). 691-722. 

Hoi, L. V., Phuc, H. D., Dung, T. V., Chuc, N. T., & Lindholm, L. (2009). Remaining life 

expectancy among older people in a rural area of Vietnam: Trends and 

socioeconomic inequalities during a period of multiple transitions. BioMed 

Central Public Health, 9(471), 1-13. doi:10.1186/1471-2458-9-471 

International Diabetes Federation. (2014). IDF Diabetes Atlas (6th Rev. ed.). Retrieved 

from http://www.idf.org/diabetesatlas 

Jain, V., Shivkumar, S., & Gupta, O. (2014). Health-related quality of life (hr-qol) in 

patients with type 2 diabetes mellitus. North American Journal of Medical 

Sciences, 6(2), 96-101. doi:10.4103/1947-2714.127752 

Ke, X., Liu, C., & Li, N. (2010). Social support and quality of life: A cross-sectional 

study on survivors eight months after the 2008 Wenchuan earthquake. BMC 

Public Health, 10(573). 1-11. 

Kirkman, M. S., Briscoe, V. J., Clark, N., Florez, H., Haas, L. B., Halter, J. B., Huang, E. 

S., Korytkowski, M. T., Munshi, M. N., Odegard, P. S., Pratley, R. E., & Swift, 

C. S. (2012). Diabetes in older adults. Diabetes Care, 35. 2650-2664. 

doi:10.2337/dc12-1801 

Ko, G. T. C., Wai, H. P. S., Tsang, P. C. C., & Chan, H. C. K. (2006). Hong Kong men 

with low incomes have worse health-related quality of life as judged by SF-36 

scores. Hong Kong Medical Journal. 12(5). 351-354. 

Lanh, N. V. (2014). The current situation of diabetes mellitus and prediabetes mellitus 

among Khmer in Hau Giang province and evaluation of the effectiveness of 

some interventions (Doctoral dissertation). Hanoi University of Medicine, 

Hanoi, Viet Nam. 

"Creative Education: Intellectual Capital toward ASEAN " 219 Graduate School, Silpakorn University



  

Ligthelm, R. J., Kaiser, M., Vora, J., & Yale, J. F. (2012). Insulin use in elderly adults: 

Risk of hypoglycemia and strategies for care. Journal of the American 

Geriatrics Society, 60(8), 1564-1570. doi:10.1111/j.1532-5415.2012.04055.x 

Nga, T. T. (2013). Quality of life and its related factors of elderly in rural Vietnam 

(Master's thesis). Faculty of graduate studies, Mahidol University, Thailand. 

Ngo-Metzger, Q., Sorkin, D. H., Mangione, C. M., Gandek,B., & Hays,R. D. (2008). 

Evaluating the SF-36 Health Survey (version 2) in older Vietnamese Americans. 

Journal of Aging and Health, 20(4). 420-436. doi:10.1177/0898264308315855 

O’Reilly, D. J., Xie, F., Pullenayegum, E., Gerstein, H. C., Greb, J., Blackhouse, G. K., 

Tarride, J. E., Bowen, J., & Goeree, R. A. (2011). Estimation of the impact of 

diabetes-related complications on health utilities for patients with type 2 

diabetes in Ontario, Canada. Quality of Life Research, 20(6), 939-943. 

doi:10.1007/s11136-010-9828-9 

Phuong, T. T. P. (2012). Managing the burden of diabetes in Viet Nam. Retrieved from 

http://www.wpro.who.int/vietnam/mediacentre/features/feature_world_diabetes

_day_2012_vietnam/en/index.html 

Prazeres, F., & Figueiredo, M. (2014). Measuring quality of life of old type 2 diabetic 

patients in primary care in Portugal: A cross-sectional study. Journal of 

Diabetes & Metabolic Disorders, 13(68). 1-6. doi:10.1186/2251-6581-13-68 

Quah, J. H., Luo, N., Ng, W, Y., How, C. H., & Tay, E. G. (2011). Health-related quality 

of life is associated with diabetic complications, but not with short-term diabetic 

control in primary care. Annals Academy of Medicine Singapore, 40(2011). 276-

286. 

Shiu, A. T. Y., Choi, K. C., Lee, D. T. F., Yu, D. S. F., & Ng, W. M.(2014). Application  

of a health-related quality of life conceptual model in community-dwelling 

older Chinese people with diabetes to understand the relationships among 

clinical and psychological outcomes. Journal of Diabetes Investigation, 5(6). 

677–686. doi: 10.1111/jdi.12198 

 

"Creative Education: Intellectual Capital toward ASEAN " 220 Graduate School, Silpakorn University



  

Spasic, A., Radovanovic, R. V., Dorđevic, A. C., Stefanovic, N., & Cvetkovic, T. (2014).  

 Quality of life in type 2 diabetic patients. Scientific Journal of the Faculty of 

Medicine in Nis, 31(3), 193-200. doi:10.2478/afmnai-2014-0024 

Sundh. J., Johansson. G., Larsson. K., Linden. A., Lofdahl. C. G., Janson. C., & 

Sandstrom. T. (2015). Comorbidity and health-related quality of life in patients 

with severe chronic obstructive pulmonary disease attending Swedish secondary 

care units. International Journal of Chronic Obstructive Pulmonary Disease, 

10(1). 173-183 

Wandell, P. E., & Tovi, J. (2000). The quality of life of elderly diabetic patients. Journal 

of Diabetes and Its Complications, 14, 25-30. 

World Health Organization. (2012). Action plan for implementation of the European 

strategy for the prevention and control of non-communicable diseases 2012-

2016. Retrieved from http://www.euro.who.int/__data/assets/pdf_file/0019/ 

170155/e96638.pdf 

World Health Organization. (2014). Diabetes. Retrieved from http://www.who.int/ 

mediacentre/factsheets/fs312/en/ 

Zimet, G. D., Dahlem, N. W., Zimet, S. G. & Farley, G. K. (1988). The multidimensional 

scale of perceived social support. Journal of Personality Assessment, 52(1), 30-

41. 

 

"Creative Education: Intellectual Capital toward ASEAN " 221 Graduate School, Silpakorn University



The effects of the 11+ on speed in adolescent futsal players. 

Author: Jaturabhuj Busara* 
* Faculty of Sports Science and Technology, BangkokThonburi University, Bangkok, 10170 

 

Abstract 

The major aims of this project were to investigate the effects of the 11+ 

training programme on speed performance in adolescent futsal players. There were 

sixteen subjects in training group (TG) and 14 subjects in control group (CG). Twenty 

meter sprint test and physical fitness test were measured in three times periods 

namely, baseline- (wk-0), during- (wk-5) and final-test (wk-10) of training period. 

The TG followed the 11+ training programme which trained between after wk-0 to 

wk-5 and after wk-5 to wk-10, 5 d/wk, for 10-weeks. 

Speed performance were significantly improved after 10-weeks training 

program in TG (p < 0.05). These results were concluded that the 11+ training 

programme could improve 20m sprint test in adolescent futsal players after trained 

with the 11+ training programme longer than 10-weeks. 

Keywords: Futsal, Speed performance, the 11+ 

 

Introduction 

Futsal is the five-a-side version and indoors smaller pitch. Futsal can play 

for recreation, amateur and professional and be growing worldwide (Junge and 

Dvorak.,2010; Barbero-Alvarez et al., 2008). Recently, Futsal world cup was 

competed in Thailand. 

  Futsal research have been few published in the international literature 

(Junge and Dvorak.,2010; Alvarez et al., 2009) caused many studies are  showed to be 

dialect. Futsal is an intermittent sports (Barbero-Alvarez et al., 2008). Changing 

activities average every 3.28 second (Dogramaci and Watsford., 2006).  Match 

demands of professional Futsal showed futsal players had to sprint and high-intensity 

running about 5% (speed > 18.3 kmh) and 12% (speed > 15.5 kmh) of total playing 

time, respectively. The average distance of total playing time of sprint, high-intensity 

running and medium-intensity running was 349, 571 and 1,232 meter, respectively 

(Castagna et al., 2009). Futsal professional players have maximal oxygen uptake 
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(VO2max) about 61-62 ml/kg/min and futsal amateur players was 55.2±5.7 ml/kg/min 

that was studied from match and the Futsal intermittent endurance test. However, 

study that relate skill of futsal players and functional abilities not yet many.  

  Futsal and football need energy all the same (Motos et al., 2008) such as 

aerobic system, strength, speed, agility and power for maintain performance while 

competition (Tessitore et al., 2008; Berg et al., 1985; Kirkendall., 1985; 

Manolopoulos et al., 2006; Santos., 1998). Functional ability is important in futsal 

player such as agility is important for using during start, stop and turn (Tumilty., 

1993). Numerous publications in futsal showed endurance more than motor 

performance (Mirkov et al., 2008). However, some of evidence that relate with sports 

specific skill and effect of training in futsal is still less (Junge and Dvorak.,2010; 

Alvarez et al., 2009). 

  Specific soccer program can improve performance of kicking and physical 

capability. Manolopoulos et al. showed soccer training that emphasizes strength and 

technique could improve knee extension strength and hip flexion strength of the 

support leg that increases a stable for maintain body balance and improve maximum 

leg press strength (Manolopoulos et al., 2006; Hagiwara and Tokuyama., 1983). A 

complete warm-up program (the 11+ training programme) was developed from the 

preventive training programme (the 11) and Prevention Enhance Performance (PEP) 

(Mandelbaum et al., 2005). The 11+ training programme included jogging, stretch, 

strength, balance and speed blend with change directions rapidly (Soligard et al., 

2008). Main purpose of the 11+ training programme improved awareness and 

neuromuscular control during standing, running, planting, cutting, jumping, and 

landing (Soligard et al., 2008). Soligrad et al. showed training group (the 11+ training 

programme) reduced severe injuries rate 50% and reduced injury in training 37% and 

match 29% when compare control group within 8 months (Soligard et al., 2008). The 

11+ training programme included a new set of structured running exercises that made 

it better suited for training and matches (Soligard et al., 2008). However, the 11+ 

training progamme did not train to improve speed performance but other programmes 

were taken completely (Manolopoulos et al., 2006). 
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Objectives 

  1) To investigate the effects of the 11+ training programme on speed in 

adolescent futsal players.  

 

Research Methodology 

Methods  

Subjects had to perform physical fitness tests and sport specific skills test 

that include resting heart rate, blood pressure, anthropometry, leg dynamometer test, 

yo-yo test and 20m sprint test. Physical fitness tests and sport specific skills test were 

tested at baseline test (wk-0), during test (wk-5) and final test (wk-10) of the 11+ 

training programme (10-weeks periods). 

Tests used one day (Sunday) and started at 9.00 am. and end at 12.00 am. 

The initial tests were resting heart rate, blood pressure, anthropometry, single leg 

stand test, leg dynamometer test, yo-yo test and 20m sprint test, respectively. Subjects 

could take water voluntary while test. 

Before tests, both groups performed warm-up about 10-20minutes. After 

finished baseline test (wk-0), TG specifically entered the 11+ training programme for 

training 10-weeks. Training programme was a complete warm-up program (the 11+ 

training programme) and used to train 10-weeks. Supervisor conducted to train every 

times and corrected errors while train. Gymnasium of the school was used as training 

and test station. The 11+ training programme was trained one time per day and 5 days 

per week. TG and CG remained carrying out routine futsal training while the study. 

The 11+ training programme used 20 minutes to train (about 4.00-4.20 pm.). 

 

Sample size 

The samples in this study were futsal players age 15-18 years old of 

Nakhonpathom Sports School, Nakhonpathom province. Sample sizes were 

calculated from simple random sampling of the futsal players were 32 persons. After 

that the futsal players were divided into 2 groups of 16 persons by drawing cots.  

Group 1 was the training group (TG). TG was futsal healthy players that 

trained with the 11+ training programme (16 persons). 
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Group 2 was the control group (CG). CG was futsal healthy players that 

were not trained with the 11+ training programme (16 persons). 

 

Statistical analysis 

All data are expressed as means ± SD. Two-way analysis of variance 

(ANOVA) with mixed model will be used to examine the differences in each 

parameter, wk-0, wk-5 and wk-10 in the training period and TG. If significant 

differences are observed, post-hoc tests will be applied to examine significant 

differences between pairs of means. The level of significance was set at p < 0.05. 

 

Results/ Conclusion 

The purposes of this investigation were to study the effects of a complete 

warm-up programme (the 11+ training programme) for 10-weeks on physical fitness 

tests and 20m sprint test in adolescent futsal players. All subjects performed all test 

(physical fitness tests and 20m sprint test) at wk-0, wk-5 and wk-10 of the 11+ 

training programme periods. 

 

Physical characteristics 

Subjects for this investigation were TG (n = 16) and CG (n = 14). There 

were no differences in age, weight, height, BMI, % body fat, VO2max, futsal trained 

frequency but the 11+ trained frequency of TG was significant by (p = .000) 

difference when compared with that of CG (Table 1). 

 

Twenty meter sprint test 

Twenty meter sprint test (20m sprint test) performance in TG was 3.83 ± 

0.31s at wk-0, 3.8 ± 0.24s at wk-5, and 3.66 ± 0.23s at wk-10, respectively. There was 

significantly (p < 0.05) improvement at wk-0 when compared with wk-10 of 20m 

sprint test in TG. While that in CG was 3.74 ± 0.2s at wk-0, 3.68 ± 0.24s at wk-5, and 

3.66 ± 0.21s at wk-10, respectively. There was no improvement in 20m sprint test in 

CG (Table 2 and Figure 1). 
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Table 1 Physical characteristics of the subjects. The data were mean ± SD 

 

Training group  

(TG) 

Control group  

(CG) 

n=16 n=14 

Age (years) 16.62 ± 1.02 16.36 ± 0.93 

Height (cm.) 166.78 ± 7.6 169.14 ± 5.4 

Weight (kg.) 59.18 ± 10.84 61.27 ± 9.81 

BMI (kg/m2) 21.23 ± 3.44 21.42 ± 3.36 

Body fat (%) 7.32 ± 0.11 7.35 ± 0.17 

Rating heart rate (bpm) 66.19 ± 3.71 66.21 ± 3.29 

Systolic blood pressure (mmHg) 117.62 ± 5.38 115.57 ± 3.82 

Diastolic blood pressure (mmHg) 67.69 ± 3.32 66.43 ± 1.65 

VO2max(mL/min/kg) 49.92 ± .38 50.0 ± .34 

Futsal trained frequency (days/wk)  5.45 ± 0.19 5.35 ± 0.22 

the 11+ trained frequency (times/wk)  3.67 ± 0.31* 0 
* p < 0.05 significant difference between groups. 

 

Table 2 20m sprint test 

 20m sprint test (s.) 
 wk-0 wk-5 wk-10 

Training group (TG) 3.83 ± 0.08 3.8 ± 0.06 3.66 ± 0.06 c 

Control group (CG) 3.74 ± 0.05 3.68 ± 0.06 3.66 ± 0.06 
c p < 0.05 significant difference by within-group (wk-0 vs wk-10). 

 

 

Leg dynamometer test 

Leg dynamometer test performance in TG was 3.47 ± 0.57 kg/weight at 

wk-0, 3.52 ± 0.58 kg/weight at wk-5, and 3.6 ± 0.59 kg/weight at wk-10, respectively. 

There was significant (p < 0.05) improvement at wk-5 when compared with wk-0, 

wk-10 when compared with wk-0, and wk-10 when compared with wk-5 of Leg 

dynamometer test in TG. While that in CG was 3.33 ± 0.68 kg/weight at wk-0, 3.35 ± 
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0.66 kg/weight at wk-5, and 3.35 ±  0.68 kg/weight at wk-10, respectively. There was 

no improvement in Leg dynamometer test in CG (Table 3).  

 

 

 

 

 

 

 

 

 

 

 

Figure 1 20m sprint test. c p < 0.05 significant difference by within-group (wk-0 vs 

wk-10). The data were mean ± SD. 

 

Table 3 Leg dynamometer test 

 Leg dynamometer test (kg/weight) 
 wk-0 wk-5 wk-10 

Training group (TG) 3.47 ± 0.57 3.52 ± 0.58 a 3.6 ± 0.59 b, c 

Control group (CG) 3.33 ± 0.68 3.35 ± 0.66 3.35 ± 0.68 
a p < 0.05 significant difference by within-group (wk-0 vs wk-5).b p < 0.05 significant difference by 

within-group (wk-5 vs wk-10).c p < 0.05 significant difference by within-group (wk-0 vs wk-10). 

 

Conclusion 

The data obtained supported the hypothesis that the 11+ training 

programme in adolescent futsal players can improve physical fitness and 20m sprint 

performance. 

leg explosive power, and speed performance were increased when trained 

with the 11+ training programme more than 6-weeks up to 10-weeks of program 
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partner and test your partner), Jumping (vertical, lateral and box jumps), Plant& cut, 

Across the pitch and Bounding in part 2 and 3. 

This also correlated with the lower incidence of injury in soccer players 

trained by long term the 11+ training programme reported by many investigators 

(Junge and Dvorak.,2010;). 

 

Discussions 

The main results of this study were associated with the 11+ training 

programme that could improve speed significantly in adolescent futsal players which 

trained with the 11+ training programme up to 6-weeks. Results showed the good 

potential of the 11+ training programme because of an adherence rate of about 73.4% 

(3.67 times/wk; 10-weeks), as shown by some researcher using the 11+ training 

programme and the 11 prevention training programe in other studies (Kilding et al., 

2008; Brito et al., 2010; Daneshjoo et al., 2012). Body changes of TG in this 

investigation were little changes such as body mass (p < 0.492) and height (p < 1.00). 

Hence, body changes do not affect to physical fitness and speed performance. 

The 11+ training programme had great effect on 20m sprint could support 

by test after training for 10-weeks in adolescent futsal player. This finding 

corroborates the results of Rimmer and Sleivert (2000) who studied the effects of a 

sprint-specific plyometric program on sprint performance for 8-weeks. The results 

showed that plyometric group could reduce the time during sprint 0-10m and 0-40m. 

Furthermore, they suggested that a sprint-specific plyometrics program could improve 

sprint performance in the acceleration phases within 8-weeks of training programme 

period. Acceleration phases involve with the improvement of 20m sprint performance 

because acceleration phases takes place between 10m and 30m of analyze sprint 

phases which include start phases, acceleration phases, speed strength phases and 

speed endurance phases. The improvement of sprint performance may be closely 

related to the ability of muscles which produce force at high speeds in dynamic 

movements. These movements involve a stretch of the muscle immediately followed 

by an explosive contraction of the muscle. This pattern of muscle contraction is 

known as SSC. Therefore, plyometric training in part 2 and bounding exercise of the 

11+ training programme could transfer the development to sprinting performance 
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after 6-weeks of training period by the level 3 of plyometric training (Jumping box 

jumps) in part 2 which increased intensity from other parts. It is likely that the 

greatest improvements in sprinting was related with the acceleration phase while the 

velocity of muscle action and most closely approximates the velocity of muscle action 

of the plyometric exercise employed in training (Rimmer and Sleivert., 2000). This is 

supported by Young (Young., 1992) suggested that the development of acceleration 

might be consider from bounding exercise because of the similar contact time of 

bounding and sprint during the initial acceleration phase. Rimmer and Sleivert 

(Rimmer and Sleivert., 2000) suggested that plyometric training was greater emphasis 

on power development but lesser specificity. Sprint training was effective to greater 

specificity but lesser potential for power development (Rimmer and Sleivert., 2000). 

This is in agreement with Young et al. (Young et al., 2001) who found the effect of 

straight sprint training on 30m sprint test for 6-weeks. Subjects that trained with speed 

training could improve 30m straight sprint test significantly within 6-weeks. The 

results of Young et al. (Young et al., 2001) were consistent with this invertigation 

which improved 20m sprint test performance in TG that trained with sprint training 

(across the pitch) in part 3 of the 11+ training programme within 10-weeks. The 

change of stride length and stride frequency is also important to improve sprint 

performance but a result of the 11+ training programme has not been reported in the 

present study. Agility training in part 3 is “Plant and cut” may cause to the 

improvement of sprint performance in this study. This developed movement 

technique and improved intra- and inter-muscular coordination which may affect to 

power performance in sprinting test. This is similar to the findings of with Sporis et 

al. (Sporis et al., 2010) who studied the effects of agility training for 10-weeks on 

sprint tests (5m., 10m. and 20m.). The results showed that agility training improved 

all sprint tasks at post-test. They indicated that agility training could use effectively to 

improve explosive leg power and dynamic athletic performance within 10-weeks of 

training program. Buttifant et al. (Buttifant et al., 1999) asserted that agility training 

directly affects the nervous and muscular system. In summary, plyometric, sprinting 

and agility training that were in the composition in the 11+ training programme could 

improve sprint performance which trained more than 6-weeks of the program training. 
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Abstract 

 Solid waste from surimi processing is normally used to produce animal 

feed which is low value. This study optimized the production of fish protein 

hydrolysate from solid waste of surimi processing from spotted halfbeak 

(Hemirhamphus far) by commercial proteases (Delvolase
®
, Neutrase

®
, Alcalase

®
). 

Defatted process could reduce fat in the raw-material from 28.06% to 8.97%. The 

effect of enzyme concentration to hydrolyze 2% protein of this solid waste at the 

optimum condition for each enzyme was examined. When Delvolase
® 

was used at 

0.6U/gprotein, pH 7.5, 45ºC for 210 min it produced the highest degree of hydrolysis 

(DH) of 28.69%. While for Neutrase
® 

was at 0.2U/gprotein, pH 7.0, 55ºC for 180 min 

with DH 14.68% and for Alcalase
® 

was at 0.6U/gprotein, pH 8.0 and 55 ºC with DH 

47.23% at 180 min. The hydrolysates were lyophilized and kept at 4 ºC. The total 

protein in fish protein hydrolysate (FPH) powders obtained from Delvolase, Neutrase 

and Alcalase were 56.67, 50.05 and 58.71%, respectively. The FPH powders could be 

solubilized (92-98%) in wide pH range (1-12). The emulsion activity index and 

emulsion stability index were in the range of 2.0-11.1 m
2
/g and 8.2-15.3 min, 

respectively. The foaming ability and foaming stability of FPH powder using Alcalase 

was highest. The FPH powders from solid waste of spotted halfbeak shows good 

functional properties. 

 

Keywords: Fish protein hydrolysate, Enzymatic hydrolysate, Alcalase, Spotted 

halfbeak Hemirhamphus far  

 

Introduction 

 The fish industry is one of the major economic sources of many countries 

worldwide. The fish processing industry produces more than 60% by-products as 

solid wastes, such as head, skin, trimmings, fins, frames, viscera and roes, (Dekkers et 

al., 2011) These wastes have protein rich material that are normally processed into 

low market-value products, such as animal feed, fish meal and fertilizer (Hsu, 2010). 

Thailand is one of the largest surimi producers in Southeast Asia. Surimi production 

increased from 65,000 MT in 1978 to about 90,000 MT in 2012 (Park, 2013).  

 The solid waste from surimi processing contained high nutrients and 

minerals thus the recovery of protein in waste to produce value added product could 

reduce an environmental problem and also benefit the producers. Hydrolysis process 

has been used to convert under utilized fish and fish by-products into marketable and 

acceptable forms which can be widely used in food rather than as animal feed or 

fertilizer (Benjakul & Morrissey, 1997). Protein hydrolysate can be prepared by 

enzymatic hydrolysis from fish muscle or fish by-products, especially those with low 
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market value such as mackerel (Wu et al., 2003) harring (Sathivel et al., 2003) and 

yellow stripe trevally (Klompong et al., 2009). The enzymatic hydrolysis of fish 

proteins has been used to recover the nutritional and physiological important peptides 

resulting in the production of biologically active protein hydrolysates from these 

commercially low value fish processing by-products and underutilized fish species 

(Chalamaiah et al., 2012). 

 

Objection 

1) To produce fish protein hydrolysate from solid waste of surimi processing by 

commercial proteases (Delvolase, Neutrase and Alcalase). 

2) To characterize the properties of fish protein hydrolysate powders  

 

Research Methodology 

1. Preparation of solid waste from spotted halfbeak (Hemirhamphus far) 

 Solid waste (SW) of spotted halfbeak (Hemirhamphus far) including flame 

bone and skin was minced using a grinder with 0.4 cm diameter hole and kept at -

20°C. The total nitrogen in SW was determined by the Kjeldahl’s method AOAC 

(2012). In addition, the lipid content, moisture content and ash content were analyzed 

according to AOAC (2012). Defatted process of minced SW was using modified 

method from Klompong et al. (2007). The minced SW was mixed with isopropanol at 

the ratio of 1:4 (w/v), and drained the supernatant. It was done twice. After that it was 

defatted at 75°C for 90 minute using isopropanol at a ratio of 1:4 (w/v). The 

precipitate was dried at room temperature and kept at -20°C. 

2. Production of fish protein hydrolysate (FPH) 

 Defatted solid waste (DSW) was hydrolyzed by commercial proteases 

(Alcalase, Neutrase, Delvolase) to prepare FPH. Before hydrolysis, the activity 

proteases were determined using casein assay (Anson, 1938; Lowry et al., 1951). 

Optimum hydrolysate conditions were conducted at pH 8.0, 55°C for Alcalase, at pH 

7.0, 55°C for Neutrase and at pH 7.5, 45°C for Delvolase. The hydrolysis reaction 

was performed by using 0.2, 0.4 and 0.6 U of enzyme to 1 g of protein substrate 

(based on Kjeldahl’s method) in 200 mM phosphate buffer at optimal pH for each 

enzyme. The sample was collected at designated time and the reaction was terminated 

by heating the mixture at 95°C for 5 min and centrifuged at 4°C, 8500 rpm for 20 

min. The degree of hydrolysis (DH) of supernatant was determined by determination 

of α-amino acid using TNBS method (Benjakul et al., 2003). The enzyme 

concentration showed the highest percentage of DH was selected for production of 

FPH. The FPH was freeze-dried under vacuum and kept at -20°C for further study. 

3. Proximate analysis 

 Moisture, protein, fat and ash of solid waste and FPH were determined 

according to the methods of AOAC (2012).  

 

 

 

"Creative Education: Intellectual Capital toward ASEAN " 234 Graduate School, Silpakorn University



4. Solubility  

 The solubility was tested at different pHs following the method of 

Intarasirisawat et al. (2012). Sample was dispersed in adjusted distilled water at 

different pHs (1.0, 3.0, 5.0, 7.0, 9.0, 12.0). 

5. Foaming properties 

 The foaming ability and foam stability of samples were measured using 

the method of Intarasirisawat et al. (2012). 

6. Emulsifying properties 

 The emulsion activity index (EAI) and emulsion stability index (ESI) were 

determined according to the method of Intarasirisawat et al. (2012). 

7. Color 

 The measurement of the color of FPH powder samples was determined 

with a colorimeter (Hunter Lab Mini Scan; United States). The colorimeter 

determined lightness (L*), redness (a*, red–green) and yellowness (b*, yellow–blue). 

8. Statistical analysis 

 All the tests were done at least in triplicate, and means of the data and 

standard deviations were obtained. The analysis of variance (ANOVA) of the data 

was performed, and the Duncan’s multiple range test at P < 0.05 was used to compare 

the means using SPSS version 10.0. 

 

Results/Conclusion 

 1 Characterization of solid waste 

 The compositions of minced solid waste (SW) and defatted solid waste 

(DSW) of surimi production from spotted halfbeak are shown in Table 1. Defatted 

process could reduce fat in the raw-material from 28.06% to 8.97% while protein 

content increased to 72.59%. 

Table 1 Proximal composition of solid waste and defatted solid waste from spotted 

halfbeak (Hemirhamphus far) 

Sample Protein
*
 (%) Fat

*
 (%) Ash

*
 (%) 

Solid waste 51.08±0.53
 a
 28.06±0.43

 a
 24.89±0.35

 a
 

Defatted solid waste 72.59±0.2
 b
 8.97±0.17

 b
 34.46±1.30

 b
 

*Dry weight basis 

 2. Production of fish protein hydrolysate 

 FPH was prepared from DSW by hydrolysis with different commercial 

enzymes at 0-1.0 U/g protein. The results are shown in Fig. 1. When using Delvolase to 

hydrolyze DSW the DH increased with the increase of enzyme concentration but at 

0.6 and 1.0 U/gprotein the DH of FPH were no significantly different (p>0.05). The best 

condition for FPH by Delvolase was 0.6 U/gprotein. at 210 min (%DH 28.69).When 

using Neutrase at 0.2-1.0 U/gprotein the DH was low and not show any significant 
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different (p> 0.05).The optimum condition for preparation of FPH by Neutrase was 

0.2 U/gprotein for 180 min (%DH 14.68). When using Alcalase the FPH had %DH 

increased with increasing enzyme concentration. When using the Alcalase 0.6 and 1.0 

U/gprotein the DH of the protein hydrolysate were not significant different (p>0.05). 

The optimum condition for hydrolysis by Alcalase was at 0.6 U/gprotein for 180 min 

(%DH 47.23). The DH of FPH from DSW using Alcalase was higher than using 

Delvalase and Neutrase to hydrolyzed the DSW. 

 3. Proximate composition and color of fish protein hydrolysate 

powders 

 The production of FPH powders were prepared according to the processing 

steps as shown Fig. 2. The FPH powders were lyophilized and kept at 4ºC. The yields 

of FPH powders from Delvalase, Neutrase and Alcalase were 34.89, 31.01 and 

35.03%, respectively. The proximate compositions of FPH powders are shown in 

Table 2. The protein content of FPH powders from Alcalase (58.71±0.81) was higher 

than Delvolase (56.67±0.81) and Neutrase (50.05±0.93), respectively. 

 The color of FPH powders was measured using colorimeter and was 

presented in Table 2. The FPH powders prepared by hydrolysis with all enzyme were 

white to light yellow in color. L* value of FPH powder perpared by Neutrase was 

significantly different from FPH powders by Delvalase and Alcalase. The value b* of 

FPH powder prepared from Alcalase was highest and was not different from that of 

Delvolase. The DH of FPH powder prepared by Alcalase was highest. 
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Fig. 1 Degree of hydrolysis of defatted solid waste from surimi processing produce by 

different commercial proteases.  
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Fig. 2 Flow diagram for the production of fish protein hydrolysate powder from 

defatted solid waste of surimi processing.  
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Table 2 Yield and proximal composition of fish protein hydrolysate produced from 

solid waste of spotted halfbeak by Delvolase, Neutrase and Alcalase  

Parameters Delvolase Neutrase Alcalase 

Yield (%) 34.89 31.01 35.03 

Protein
1
 (%) 56.67±0.81

b
  50.05±0.93

c
 58.71±0.81

a
 

Fat
1
 (%) 5.93±0.98

 a
 4.78±0.78

 b
 6.18±0.59

a
 

Ash
1
 (%) 33.37±0.55

 b
 42.18±0.35

 a
 33.66±0.21

 b
 

Moisture (%) 1.32±0.18
b
 2.30±0.04

a
 1.20±0.04

b
 

Color reading    

   Lightness (L*)  93.09±0.22
b
 94.60±0.15

a
 93.10±0.31

b
 

   Redness (a*) 0.015±0.007
a
 -0.15±0.077

b
 -0.03±0.00

b
 

   Yellowness (b*) 12.55±0.82
a
 10.57±0.056

b
 13.42±0.14

a
 

 4. Functional properties of FPH powders 

 The solubility of FPH powders of spotted halfbeak in water with the pH 

range of 1-12 are shown in Fig. 3 The FPH powders could be solubilized 92-98% in a 

wide pH range (1-12). 

 

 

Fig. 3 Protein solubility of FPH powders produced by Delvolase, Neutrase and 

Alcalase at different pH values.  

 The emulsifying activity index (EAI) and emulsifying stability index (ESI) 

of FPH powders prepared by different enzymes are shown in Fig. 4A and 4B.The 

FPH powders prepared by Delvolase, Neutrase and Alcalase had EAI in the range of 

7-12, 4-7 and 2-4 m
2
/g, respectively and ESI in the range of 9-15, 8-12 and 8-11 min, 

respectively. The EAI of FPH powder prepared by Delvolase was higher than 

Neutrase and Delvolase. When increase protein concentration the EAI and ESI were 

decreased. The EAI at protein concentration 0.5 mg FPH by Delvolase was highest. 

The FPH powder from Delvolase showed highest emulsifying property. 

 Foaming property is physicochemical characteristic of proteins to form 

and stabilize foam. Foam expansion (FE) and foam stability (FS) of hydrolysates of 

DSW with different enzymes are shown in Fig. 4C and 4D. At 20 mg protein the FE 
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of all enzymes were no significantly different (p>0.05). By increasing protein 

concentration, the FE were increase in all products obtained from each particular 

enzyme. The FS of all enzyme was no significantly different (p>0.05). There was no 

significantly different (p>0.05) when increase protein concentration in each samples. 

  Production of FPH powder from solid waste of spotted halfbeak prepared 

by Delvolase, Neutrase and Alcalase had good solubility. The FPH powder prepared 

by using Alcalase showed the highest DH value with the highest protein content high 

solubility and excellent foaming property. This FPH powder is a good alternative to 

be used as a food ingredient as well as an emulsifier in food industry. 

 

 

 
Fig. 4 Emulsion ability index (A), emulsion stability index (B), foam ability (C), foam 

stability (D) of FPHPs from DSW by different enzymes. Different upper case letters 

within the same concentration indicate significant differences (p < 0.05). Different 

lower case letters within the same enzyme indicate significant differences (p < 0.05)  

 

Discussion 

 Defatted processing of SW by isopropanol could remove the fat in fish 

muscle effectively prior to hydrolysis. Coincidentally, a higher protein content was 

noticeable in the defatted mince. Due to the drying process after defatting, the 
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moisture of the defatted sample was removed to a large extent. In isopropanol 

extraction, protein is denatured by solvent and heat treatment (Mutilangi et al., 1996), 

leading to the exposure of the hydrophobic area and aggregation of protein. As a 

result, water was more removed from protein molecules in the presence of solvent 

(Hoyle & Merritt, 1994). 

  Alcalase was the most effective protease for hydrolysis of DSW and was 

accepted as the most cost-effective enzyme out of the enzymes tested with cleaved 

protein of Atlantic salmon muscle (Kristinsson & Rasco, 2000), tuna (Guerard, et al., 

2001) and yellow stripe trevally (Klompong et al., 2007). Generally, alkaline 

proteases, including Alcalase and Delvolase, exhibit higher activities than do acid or 

neutral proteases such as Neutrase or Flavourzyme (Rebeca et al., 1991).  
 The FPH powders composition of DSW had protein contents in range of 

50-58% (dry weight basis). They contained protein higher than that in cobia frame 

hydrolyzed by Alcalase (protein content 40-43%) (Amiza et al., 2012). The FPH from 

the flesh black tilapia prepared by Alcalase was 37-49% of protein (Abdul-Hamid et 

al., 2002) The lipid content of FPH powder from Alcalase was higher than Delvolase 

and Neutrase. The range of lipid content was similar to for fish mince and skin of 
round scad and grass carp hydrolysates (Thiansilakul et al., 2007; Wasswa et al., 

2007). The high ash content of samples should be attributed to the addition of salt 

buffer concentration 200 mM for control pH during the hydrolytic process.  

 The color of FPH powder from Alcalase was low lightness and high 

yellowness Bhaskar et al. (2008) reported that higher DH values generally resulted in 

low lightness and more yellowness protein hydrolysates. Additionally, during the 

hydrolysis process, FPH did undergo lipid oxidation to a higher extent, there by 

producing carbonyl compounds (e.g. aldehydes and ketones). Those compounds could 

react with amino groups of free amino acids or peptides via non-enzymatic browning 

reaction. This can result in a product with a more yellow color. 

 The FPH powders could solubilize 92-98% in wide pH range (1-12). These 

results further supported the findings of Gbogouri et al. (2004) and Shahidi et al. 

(1995) who reported that hydrolysates had an excellent solubility at high DH. 

 The FPH powders prepared from Alcalase had high DH as a result showed 

low emulsifying property but high foaming property. Small peptides were more likely 

hydrophilic and could not adsorb at the interface. They were more likely localised in 

the aqueous phase and migrate to the air-water interface faster. The hydrolysate of 

yellow stripe trevally also showed the same property (Klompong et al., 2007). It was 

found that all FPH samples had lower emulsifying capacity and stability. Poorer 

emulsifying properties of FPH sample might be due to the loss of tertiary structure of 

protein (Sathivel et al., 2003) 
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Abstract 
 

Callus of Derris scandens  was induced  from cotyledon using Murashige 
and Skoog medium (MS) supplemented with 1 mg/ml NAA and 0.5 mg/ml TDZ. Cell 
suspension culture was cultivated by transfering callus to liquid medium. Genistein 7-
O-[α-rhamnopyranosyl-(1→6)]-β-glucopyranoside (GTG) accumulation in  cell 
suspension culture was induced by using elicitors at various concentration including, 
methyl jasmonate, yeast extract and salicylic acid. All elicitors were significantly 
increased GTG accumulation (p<0.01). Salicylic acid was the most effective for 
stimulation of GTG accumulation. Salicylic acid at 200 µM gave maximum yield 4.09 
± 0.08 mg/g dry weight (2.8-fold) at day 5 after treatment and 50 µM gave yield 2.91 
± 0.09 mg/g dry weight (3.1-fold) at day 1 after treatment. 

 
Keywords :D. scandens, Genistein 7-O-[α-rhamnopyranosyl-(1→6)]-β-
glucopyranoside, Plant tissue culture, Isoflavonoid, cell suspension culture 
 

Introduction 

 Derris scandens (Roxb.) Benth. (Leguminosae), known by its local name  
Tao-Wan-Priang, is one of the most  Thai traditional medicine commonly used in 
Thailand. Its dried stems have been used for anti-inflammatory (Laupattarakasem et 
al., 2003, 2004; Wongsinkongman et al., 2013; Ganapaty et al., 2006), 
immunostimulating(Chuthaputti et al., 1998; Sriwanthana et al., 2001), free radical 
scavenging (Mahabusarakam et al., 2004) antimigration of cancer (Laupattarakasem 
et al., 2007), antihypertensive (Jansakulet al., 1997; Rukachaisirikul et al., 2002) and 
antimicrobial (Mahabusarakam et al., 2004; Sekine et al., 1999; Vadlapudi, 2010). 
Isoflavone and isoflavone glycosides have been reported as major chemical 
constituents (Sekine et al, 1999; Rakachaisirikul et al., 2002; Mahabusakam et al., 
2004). Genistein7-O-[α-rhamnopyranosyl-(1→6)]-β-glucopyranoside (GTG) is a  
major compound from stem of this plant which showed anti-inflammatory activity 
(Leupattarakasem et al., 2004; Wongsinkongman et al., 2013). 

Plants are major sources of secondary metabolites because some of  these 
metabolites have more complex structures for total synthesize. There are many 
medicinal plants have to take several years for growing to use as traditional medicine, 
including D. scandens. Plants tissue culture through elicitation is an attractive 
alternative method to produce secondary metabolites in short period of culture. 
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Elicitors can induce secondary metabolites production by defensive mechanism of 
plants. It has been reported that methyl jasmonate at 0.1 g/l can induce isoflavonoid 
production by 5-6 times in soy plant callus suspension culture (Gueven et al., 2011). 
Yeast extract 1 mg/ml has increased isoflavonoid production in Pueraria lobata (Park 
et al.,1995) and 0.5 mg/ml has increased total isoflavonoid  production in hairy root 
cultures in P. candollei (Udomsuk et al.,2010). Up to now, it has not been any  
reported related to GTG production from in vitro culture of D. scandens. Therefor, 
this study aims at enhancement production of GTG from cell suspension culture of D. 
scandens using elicitor treatment. 
 
Objectives 

1) To investigate growth curve of D. scandens cell suspension culture for 
GTG production. 

2) To investigate  the  effect of elicitors on  GTG accumulation in cell 
suspension culture of  D. scandens  
 

Research Methodology 
Chemical reagents 
GTG was isolated from stem of D. scandens, which was confirmed using 

H1 -NMR compare with data from literature (Wonsinkongman et el., 2013). Methyl 
jasmonate and salicylic acid were obtained from Wako Pure Chemical Indrustries, 
Ltd. Yeast extract was obtained from Nacalai Tesque Inc. (Kyoto, Japan). Peroxidase-
conjugated goat affinity purified antibody to rabbit IgG was obtained from MP 
biomedical (California, USA), Thaidiazuron (TDZ) was obtained from Sigma-aldrich 
(Missouri, USA), 1-Napththylacetic acid (NAA) was obtained from Fluka chemical. 
All of chemicals were standard commercial products of analytical reagent grade. 

 
Plant materials 
D. scandens seeds were authenticated at the Botanical Garden, Faculty of 

Pharmaceutical Sciences, Khon Kaen University and germinated under sterile 
conditions on solid Murashige and Skoog (MS) supplemented 30 g/l with sucrose, 
stock vitamin and 100 mg/l myo-inositol  at 25 ± 1 °C, under continuous light 16 h 
/day. Cotyledon of plants were used for callus induction in MS medium with 1 mg/l 
NAA and 0.5 mg/l TDZ. 

 
Preparation of D. scandens cell suspension culture  
Callus derived from cotyledon were subcultured to MS liquid medium 

supplemented with 50 g/l sucrose, 1 mg/l NAA and 0.5 mg/l TDZ for cell suspension 
culture. The medium was agitated on a rotary shaker (100 rpm) at 25 ±1°C, under 
continuous light for 16 hours per day. 

 
Elicitor preparation 
Methyl jasmonate, yeast extract  and salicylic acid were used as elicitors. 

Methyl jasmonate (10 mM) and salicylic acid (30 mM) stock solutions were prepared 
in 20% ethanol and 40% ethanol, respectively and sterilized with filter 0.2 µm. Yeast 
extract (100 mg/ml) was prepared by dissolved in de-ionized water and autoclaved. 
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Elicitation treatment 
Various concentrations of elicitors were added in cell suspension culture  

at the exponential phase ( 21-days-old), including methyl jasmonate (50, 100 and 200 
µM), yeast extract (0.5, 1 and 2 mg/ml ), and salicylic acid (50, 100 and 200 µM). 
After 1 and 5 days of elicitors treatment, the cell suspension culture  were harvested. 
The treatments were operated in triplicate. 

Extraction of samples  
Cell suspension culture  were collected and dried to constant weight at 

50°C in hot air oven. Powder of dried samples  (20 mg) were extracted 4 times with 
70%  methanol and sonicated for 20 min. The extracts were centrifuged  at 10,000 
rpm for 5 minutes  and collected supernatant.  The combined extracts were evaporated 
and  the volume was adjusted to 1 ml with 70% methanol. The extracted samples were 
analyzed for GTG content by indirect competitive ELISA using anti-GTG polyclonal 
antibodies (PAbs). 

 
Determination of GTG content 
96-well plate was coated with 100 µl of 5 µg/ml GTG-ovalbumin in 

carbonate buffer (50mM, pH 9.6) and incubated at 37 °C for 1 hour, then washed 
three times with PBS containing 0.05% v/v  Tween 20 (T-PBS). The plate was treated 
with 300 µl of 1% gelatin in phosphate buffered saline (G-PBS) and incubated at 37 
°C for 1 hour then washed three times with T-PBS. 50 µl of various concentrations of 
GTG or sample dissolved in 20% methanol was incubated with 50 µl of 1.8 µg/ml 
anti-GTG at 37 °C for 1 hour and then washed three times with T-PBS. The plate was 
added with 100 µl of a 1,000-fold dilution of peroxidase-labeled goat anti-rabbit IgG 
and incubate at 37 °C for 1 hour. After washing the plate with T-PBS, 100 µl of 
mixing substrate solution [100mM citrate buffer, pH 4.0 containing 0.003% (v/v) 
H2O2, water and 6 mg/ml ABTS in ratio 1:1:0.1] was added to each well and 
incubated at 37 °C for 20 min. Absorbance at 405 nm was measured using a 
microplate reader (Model 550 Microplate Reader BioRad Laboratories, CA, USA).  

Statistical analysis 
Results were reported as mean ± standard deviation (SD). The data were 

analyzed statistically by analysis of variance (ANOVA), and the difference between 
the means of samples was analyzed by t-Test at probability level of  0.01. 

 
 

Results/Discussion 

Cell suspension cultures of D. scandens was cultured in MS liquid 
medium with 0.5 mg/l TDZ and 1 mg/l NAA. The appearance of  D. scandens  callus 
suspension was brown-greenish and compact cell. The growth curve of  D. scandens  
was showed  as  biomass and GTG content within 9 weeks. The biomass was showed 
as dry weight in range 0.27 - 0.46  g/flask and the highest yield 0.46 ± 0.01 g/flask 
was found at 5 weeks of culture. The exponential phase of culture was occurred 
during  2-5 weeks of culture and 3 weeks of old culture was selected for treatment of 
elicitation.  The GTG content of cell suspension culture was 2.63 - 6.97 mg/g dry 
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weight and the highest yield (6.97 ± 0.08 mg/g dry weight) was found at week 7 
culture (Figure 1).  

Figure 1    Growth curve  of

Effect of all 
extract and salicylic acid) 
investigated. The result showed that, there was no significant difference on biomass 
production between the treatment groups and the control
concentration of methyl jasmonate

 

Figure 2     Effect of methyl jasmonate (MJ) concentration 50
GTG accumulation in 

mean±SD.

weight and the highest yield (6.97 ± 0.08 mg/g dry weight) was found at week 7 

Growth curve  of D. scandens cell suspension culture 

all elicitors with various concentration (methyl
extract and salicylic acid) on biomass production in cell suspension culture

result showed that, there was no significant difference on biomass 
production between the treatment groups and the control group.The effect of various 
concentration of methyl jasmonate on GTG accumulation was shown

Effect of methyl jasmonate (MJ) concentration 50, 100 
G accumulation in cell suspension culture. The values are 

mean±SD. Indicates statistical significance ( P<0.01). 

weight and the highest yield (6.97 ± 0.08 mg/g dry weight) was found at week 7 of 

 

with various concentration (methyl jasmonate, yeast 
suspension culture were 

result showed that, there was no significant difference on biomass 
group.The effect of various 

on GTG accumulation was shown in Figure 2. 

 

, 100 and 200µM on 
The values are expressed as 
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Our results showed that methyl jasmonate at 50 and 100 µM significantly  
increased GTG accumulation at day 1 and day 5 after treatment. Methyl jasmonate at 
concentration 200 µM did not significantly effect on GTG accumulation at day 1 after 
treatment . Whereras , methyl jasmonate at 200 µM  with longer expose time (5 days) 
resulted in increased GTG content  by 1.6-fold higher than the control. Low 
concentration of methyl jasmonate (50µM) gave  the highest GTG content (2.26 ± 
0.05 mg/g DW) by 2.3-fold compare with control but decreased after longer exposure 
time (5 days) (Figure 2).The result  of methyl jasmonate showed similar pattern to 
those of yeast extract (Figure 3). Yeast extract at0.5 mg/ml gave the highest yield 
of GTG content( 2.02 ± 0.06 mg/g DW) by 1.6-fold higher than the control at  day 1 
after treatment. This observation is similar to previous reports on isoflavonoid 
production (Udomsak et al., 2010; Park et al., 1995). After longer exposure (5 days) 
of 0.5 mg/ml yeast extract, GTG accumulation was decreased. Yeast extract at 1 and 2 
mg/ml significantly  increased GTG accumulation at day 1 and day 5 after elicitor 
treatment (Figure 3).  

 

Figure 3  Effect of yeast extract(YE) concentration 0.5, 1, 2 mg/ml on GTG 
accumulation in cell suspension culture. The values are expressed as 

mean±SD.  Indicates statistical significance (P<0.01) 

 Salicylic acid at various concentration (50, 100 and 200 µM) significantly 
increased GTG accumulation at day 1 and day 5 after treatment. Salicylic acid at 
concentration 200 µM gave the highest yield of GTG content (4.09± 0.08 mg/g DW) 
by 2.8-fold higher than the control at day 5 after treatment and at concentration 50 
µM gave yield of GTG content (2.91±0.09 mg/g DW) by 3.1-fold higher than the 
control at day 1 after treatment. The result  from salicylic acid  showed similar pattern 
to those of methyl jasmonate and yeast extract (Figure 4). 
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 The GTG content from growth curve was different from control of elicitors 
treatment. This effect may be due to inoculum density during subculture for growth 
curve and elicitors treatment were different. This result to GTG content and biomass 
production in growth curve higher than control in elicitors treatment.  

 

Figure 4      Effect of salicylic extract (SA) concentration 50, 100, 200µM on GTG 
accumulation in cell suspension culture. The values are expressed as 

mean±SD.  Indicates statistical significance (P<0.01)  

 

Conclusion 

 The effect of all elicitors on GTG accumulation cell suspension culture in D. 
scandens showed similar pattern. Elicitors at low concentration with short exposure 
time (1 day) were increased accumulation of GTG than higher concentration. Elicitors 
at high concentration with longer exposure time were increased accumulation of GTG 
than lower concentration and directly proportion concentration. Our result showed, 
salicylic acid is the most effective for GTG accumulation in D. scandens. Salicylic 
acid at concentration 200 µM gave the highest yield of GTG content (4.09± 0.08 mg/g 
DW) by 2.8-fold higher than the control at day 5 after treatment and at concentration 
50 µM gave yield of GTG content (2.91±0.09 mg/g DW) by 3.1-fold higher than the 
control at day 1 after treatment.  

 
Recommedations 

There are many factors that effect on bioactive compound production in 
plant tissue culture. Our study presented effect of elicitor that one factor for 
stimulation of GTG  production in D. scandens cell suspension culture. The other 
factors such as medium component, precursor feeding etc. should be performed for 
further study. 

"Creative Education: Intellectual Capital toward ASEAN " 249 Graduate School, Silpakorn University



References 
 
Chuthaputti A and Chavalittumrong P. (1998). Immunomodurating activity of Derris 

scandens Benth.Thai J Pharm Sci; 22(4): 137-48. 
Ganapathy S, Josaphine SJ, Thomas PT. (2006). Anti-inflammatory activity of Derris 

scandens. Journal of  Natural Remedies. 6(1): 73-6. 
Gueven A, Knorr D.(2011). Isoflavonoid production by soy plants callus culture. J 

Food Eng. 103:237-43. 
Jansakul C, Srichanbarn A, Saelee A. (1977). Some pharmacological studies of a 

hypotensive fraction from Derris scandens.JSciSocThailand.23: 323-34. 
Laupattarakasem  P, Houghton  PJ, Hoult JRS.(2004). Anti-inflammatory 

isoflavonoids from the stem of Derris scandens. Planta Med.70: 496-
501. 

Laupattarakasem  P, Houghton  PJ, Hoult JRS, Itharat A. (2003). An evaluation of the 
activity related to inflammation of four plants used in Thailand to treat 
arthritis. Journal of  Ethnopharmacology. 85: 207-15. 

Laupattarakasem  P, Sripa B, Laupattarakasem W. (2007). Antimigration of cancer 
cells by Derris scandens on cholangiocarcinoma cells. SrinagarindMed 
J. 22L(4): 339-45. 

Mahabusarakam W, Deachathai S, Phongpaichit S, Jansakul C, Talor WC. (2004). A 
benzyl and isoflavone derivatives from 
DerrisscandensBenth.Phytochemistry.65: 1185-91. 

Park HH, Hakamatsuka T, Sankawa U, Ebizuka Y. (1995). Rapid metabolism of 
flavonoids in elicitor-treated cell suspension cultures of Pueraria lobata. 
Phytochemistry.38(2): 373-80. 

Rukachaisirikul V, Sukpondma Y, Jansakul C, Talor WC. (2002). Isoflavone 
glycosides from Derris candens. Phytochemistry.60: 827-34. 

Sekine T, Inagaki M, Ikegami F. Fujii Y, Ruangrungsri N. (1999). Six 
diprenylisoflavones A-F, from Derris scandens. Phytochemistry.52: 87-
94. 

Sriwanthana B, Chavalittumrong P. (2001). In vitro effect of Derris scandens on 
normal lymphocyte proliferation and its activities on natural killer cells in 
normals and HIV-1 infected patients. Journal of  Ethnopharmacology. 
125-9. 

Udomsuk L, Jarukamjorn K, Tanaka H, Putalun W. (2011). Improved isoflavanoid 
production in Puerariacandollei hairy root cultures using 
elicitation.BiotechnolLett. 2011; 33(2): 369-74. 

Vadlapudi V. (2010). In vitro antimicrobial activity of methanolic extract of  selected 
Indian medicinal plant. Pharmacophore.1(3): 214-9. 

Wongsinkongman P, Bansiddhi J, Sanluangin S, Thongjin T, Sotthanapun U. (2013). 
Bioactive compounds of Derris scandens (Roxb.) Benth.extract. Journal 
of  Thai Traditional & Alternative Medicine. 11(3): 267-79. 

 

 

 

"Creative Education: Intellectual Capital toward ASEAN " 250 Graduate School, Silpakorn University



THE DANCE CREATION FROM STORM SURGE 

 

Author: Kanchaporn Tunthong 

   Department of Dance, Faculty of Fine and Applied Arts, 

   Chulalongkorn University, Thailand 

   Tel: (+66)85033338, E-mail: Giffer_ballet@hotmail.com 

 

Abstract 

 The objectives of this research are to find patterns and concepts for creative 

dance. This research was created by the integration of the similar characteristic of storm 

surge and childbirth which were in science field and presented them via the contemporary 

dance and everyday movement technique which were in art field. The data sources that 

used in this research were the documents, expert interviews, information media, 

fieldwork, seminar, and the researcher’s experience.  

 The result showed that the important factors which supported the performance 

to success were the pattern and the concepts of dance creation. The patterns of dance 

creation had 8 components; 1) Act, was created to compare the beauty and the violence of 

the natural and childbirth. 2) Grace, using contemporary dance, everyday movement and 

acting techniques. 3) Actor, audition the actors who had the skill of dance and acting.  

4) Sound and Music, used to create the atmosphere of wave and thunderbolt. 5) 

Equipment, used as the symbols of wave, a man or trestle. 6) Costume, were chose to 

present the characteristic of the characters and realized to the agility. 7) Light, using the 

theory of color to create the imagination of audience. 8) Area, choosing the area where 

was favorable. In addition, the concept of dance creation had 7 points; 1) To reflect the 

characteristic of storm surge compared with the childbirth. 2) To realize the effects of 

natural disaster of storm surge. 3) To realize the creation of dance. 4) Using the various 

patterns of dance. 5) Using the theory of dance and visual arts. 6) To reflect the society at 

present. 7) Using the symbols for communication to enhance the dance. The above results 

were corresponding the objective of research. 

 

Keywords: Storm surge, Creative, Dance, Contemporary dance 

 

Introduction 

 The world population has experienced about natural changes both in the ocean 

and the land. Natural disaster may occur due to natural factor or human action which 

caused enormous damage to life and property. 

 In Thailand, the natural disaster has happened in various types and styles. 

Storm surge is one of natural disaster that less frequently occurs than other types of 

natural disasters, so it hasn’t been receiving much attention. But in fact, the storm surge 

can cause much damage which used to happen in Thailand, such as Tropical Storm 

Harriet, Typhoon Gay and etc.   

 No many artists who work on natural disasters through the visual arts, literary 

and musical. So the researcher wants to let the population to realize the violence of storm 

surge by communicate via rhythmic body movements with emotions without using words 
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or sounds. Rhythmic body movement is the body language which shows the thought and 

feeling inside by using body as the media. Dance is the creative art that used to explain 

and describe through body movement so it is suitable to be used as a medium to convey 

the story about the violence of storm surge. 

 The dance creation about storm surge hasn’t been much appeared widespread 

and it still had no integrity in the aspect of integration the knowledge from different fields 

to create the dance, accompany with the researcher got pregnant during doing the 

research. Therefore, this research was created by integration the knowledge in science 

and art together and based on researcher’s experience to create and support the 

perspective and imagination of audience. Storm surge and childbirth were the information 

in science field which integrated with contemporary dance that was the information in art 

field. The information was presented in this research by comparison the similar emotion, 

violence, wind generation, and changes after the events showed via using physical 

movement. Researcher expects that this research will lead to creative dance which is 

different and exotic. 

 From the above information, researcher wishes creating the dance creation 

from storm surge compared with the childbirth experience in order to create new 

knowledge in the dance creation for future use. 

 

Objectives 

 1) To finds the patterns and creative dance from storm surge. 

 2) To find the concepts for creating the creative dance from storm surge. 

 

Research Methodology 

 “The dance creation from storm surge” research was a creative research to 

present the dance that was relevant to the imagination, emotion, and feeling. The 

researcher primarily brought the approach of the creative research to create this research. 

And also applied the approach of the qualitative research that used in the interview and 

observation of the seminar participants. The data were analyzed and complied, as 

follows; 

 

 1. Research Methodology, this research was created by collecting data from 

interviews and reviews of the literatures related to the research. The steps of the research 

were along these lines; 

 1.1 Reviewed and gathered information from academic papers, 

research articles, textbooks, journals and electronic media. Then, the obtained data were 

analyzed.  

 1.2 Interviewed experts in dance, natural disaster and Professor of 

Obstetrics-Gynecology. Then, analyzed all information from expert interviews. 

 1.3 Customized the concepts and processes of dance. Including 

assigning the roles and distribute responsible to the related people but still realized “Put 

the right man on the right job”. 

   1.4 Studied patterns and components of the dance, such as sound 

and music, actor, grace, costume, facilities, equipment, lighting, etc. 
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   1.5 Assigned and practiced the dance creation from storm surge to 

the actors. 

   1.6 Corrected the problem by trial and improve the research. 

   1.7 Consulted with the professional dance for guidance and 

counseling in order to improve and develop the research. 

   1.8 Final editing and improving to develop the research for 

perfection. 

   1.9 Exhibited the dance creation from storm surge. 

 

 2. Data sources, researcher used structured interview and participant 

observation to assist in the collection of data for more accuracy research; 

   2.1 Preliminary research by gathering information from literature, 

textbooks, interviews and related research, on the issue of the creation of the dance 

creation from storm surge. 

   2.2 Create the dance creation from storm surge by conveying 

through childbirth. 

   2.3 Audio visual equipment, including computers, video and 

recorder device. 

 

 3. Data collection methods, obtained data from expect interviews that 

recorded data by recorder device and study on the related documents. 

 

 4. Data analysis methods, researcher used the analysis methods as below. 

 4.1 Researcher used content analysis, the document analysis in 

conjunction with the field observation and practice. 

   4.2 Researcher considered each step of creation and each 

composition of dance. 

   4.3 Researcher used direct experience about pregnancy along with 

childbirth to create the dance. 

 

Results 

 The dance creation from storm surge can be summarized into 2 parts. First, 

the patterns of creative dance which analyzed based on compositions of dance. Second, 

the concepts of creative dance which classified by related issues; 

 

 1. The patterns of creative dance had 8 components which were; 

   1.1 Act creation, was separated to 3 chapters; 

   Chapter 1, Initiation 

   The atmosphere before storm was calmness so actors had slow and 

gentle movement by walk, roll, lie down and sit on the floor which represented to the 

quietly sea in the morning. The performance showed the beauty, abundance, liveliness 

and humidity of the sea which effected to people and other natural resources. In the 

aspect of couple, it was compared with the love that happened with a man and woman in 

the romance. Then, the climate changed, actors started quick movement as gradually 
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windy which showed that the storm was coming soon. The storm could be compared with 

the wind in the abdomen of pregnancy period which was the early stage of labor. 

   Chapter 2, Origin      

   Actors rapidly moved every parts of body and rotated around the 

performance area like the aggressive wind, rain and sea wave which came with the storm 

as referred to the 5 factors that cause storm surge which are the pressure effect, the direct 

wind effect, the effect of the Earth's rotation, the effect of wave, and the rainfall effect. 

Actor danced and used equipment to show the wave which was drove by “wind set-up” 

into bays. This situation could be compared with the wind in abdomen, cervix dilated, 

water breaks, etc. which were the symptoms that caused both shooting pain and 

continuous pain in a woman. This chapter showed the violent, pain, torture and damage 

that people got from storm surge and a woman got from pregnancy and childbirth period. 

     Chapter 3, Quiet 

   After storm surge attacked, there were enormous damages to life 

and property but there also were the aids came from other parts of country or world. We 

could see the kindness, help and magnanimity from donors around the world. Sufferers 

had the calmness, quiet and thankful in their minds which resulted from the aid of donors. 

It seemed like the feeling of a woman who just gave a birth. In the aspect of childbirth, 

actors would show the happiness based on the torture. 

 The sequences of comparison stories were shown in the below table 

 

Storm surge Childbirth 

Chapter 1, Initiation 

Beautiful view and liveliness of the sea. 

The love of a man and a woman. And the 

feeling of them when they knew that  

a woman got pregnant. 

Low atmospheric pressure and wind. Contraction of uterus. 

Chapter 2, Origin 

Wind set-up effected to tidal wave. Heavy 

rainfall and enormous wave moved into the 

beach and landfall. 

A woman got pain in shortly and 

continuously and also had related 

symptoms, such as wind in abdomen, 

cervix dilated, water breaks.  

Sound of wind, thunder, wave, scream.  

Sound of a woman’s breath during painful. 

Sound of nurses, doctors, a man and  

a woman to help and push a baby out. 

Sound of ambulance to help the sufferers. Sound of a baby. 

Chapter 3, Quiet 

The calmness, quiet and thankful of 

sufferers who got the helps from donors. 

The happiness of a woman after seeing  

a baby. 

 

1.2 Choreography 

This research used contemporary dance which was appropriate to show the 

feeling and it was the technique that showed flexibility of body and muscle. In addition, 
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everyday movement technique also used to present the symptom of pregnant woman, 

such as run, jump, creep, roll, flick or lifting body which meant vomit, pain from 

contraction of uterus, etc. 

 

1.3 Actor audition 

Researcher chose the actors who had basic skills of ballet and 

contemporary dance and they also had skill in performance. These skills were significant 

of this research because actors must to show the strong feeling. This research had 1 major 

actress and 9 minor actors who were 2 men and 7 women. Researcher assigned all actors 

to understand the storm surge and childbirth before the performance so actors could 

communicate and create the imagination of the audience about the feeling and emotion. 

 

1.4 Sound and music 

Sound and music were used to accompany the movements of the 

actors. Music reflected the atmosphere of nature of storm surge. Sound and music 

accompanied without lyrics, only the play that conveyed the atmosphere of nature in its 

beauty and violence. Including voice that reflected the agony of childbirth to 

communicate the concepts of dance between creator and audience. Music affected to the 

emotion and helped to create an atmosphere to the actors and the audiences to have better 

understanding. Researcher created sound of raindrop, thunder, thunderbolt, wave, wind, 

storm and siren for this research. 

 

1.5 Equipment design 

Equipment that used in the performance was considered the 

meaning to symbolize representation of the dance. The provided equipment was like an 

actor that could be conveyed meaning and telling a story with their own and the 

equipment shouldn’t disturb the rhythmic movement. In this research, a chair used as a 

man and trestle. Blue thin fabric and black spiral cloth were used as wave and pain, 

agony, respectively. Fan, basin and kettle were used to illustrate the symbol in the 

process of giving birth for telling a clearer story. The color of each equipment also had 

the meaning to communicate. Researcher wishes to communicate with the audience to 

get, know and understand more easily. 

 

1.6 Costume design 

Clothing is another important component that attracts the 

interesting of the performance. The dress color conveys personality of character and it 

has the meaning that has to realize with appropriation and consistency to the dance. The 

researcher focused on the creative costumes that no effected to the movement of actors. 

 

1.7 Light design 

Lighting is an important component. Light selection must relate to 

the mood to help imagination. The use of light is to sequence the events, atmosphere and 

the mood during dance. Light associates with mood and creates a sense of the audience, 

to communicate and influence in the story. In this step, researcher realized to the mood 
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and feeling, such as happy, love, fear and torment. Therefore, light helps in seeing events 

clearly on the stage. 

 

1.8 Area design 

The area needs to be cleared and opened. The most suitable place 

was at the hall on the 1st floor of the Faculty of Fine and Applied Arts, Chulalongkorn 

University. Researcher focused on the area that appropriate for communication, to create 

the atmosphere and belief to the audience. It also helped to convey meaning and emotion 

during the dance. 

 

 2. The concept of creative dance had 7 points which were; 

 2.1 Researcher created the dance to present the story of storm 

surge and childbirth by finding and link the relationship in the severity of natural 

disasters caused by storm surge and suffering in childbirth. Both changes had similarity 

with emotion and violence. They were the biggest changes of natural and human. 

Researcher’s experience was also used to create a part of dance so experience and 

imagination in the dance could bring the audience to the new horizons. 

 

 2.2 Considering the natural disaster of storm surge 

 The phenomenon of natural disaster caused by storm surge less 

frequently occurs than other types of natural disasters, so it hasn’t been receiving much 

attention. But actually, the storm surge can cause much damage because it is powerful 

and destructive. Thailand has had storm surge events, such as Tropical Storm Harriet, 

Typhoon Gay and etc. So the severity and loss from storm surge were brought to be the 

issue of this research. 

 

 2.3 Considering the creativity in the dance 

 Researcher created the dance creation from the storm surge 

compared with the personal experience of childbirth. It was a new creation that combined 

nature and human for more attractive and interesting, by presenting through the skill and 

experience in dancing and theater arts. The research presented the story in the way of 

emotion and physical techniques to make a difference and novelty. 

 

 2.4 Use of various dance patterns 

 Researcher used a variety composition of the dance creation from 

storm surge, such as using the variety of equipment, light and shadow. In order to make a 

clear presentation by integration the natural disaster caused by storm surge with 

childbirth in the similar way. This integration would create a new knowledge of dance. 
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 2.5 Using the theory of dance and visual arts 

 Theory of dance and visual arts are similarity in the aspect of 

conveyance artwork with imagination, inspiration and creation. Visual art also effects to 

emotional and psychological that is borderless from imagination. 

 

 2.6 Reflect the current society 

 This research reflected the society after storm surge which was a 

big natural change same as the event after childbirth which was the change in human life. 

We can see the unexpected aids from donors around the world that make the sufferers 

feeling thankful although we haven’t known each other. It is the happiness on painful. 

 

2.7 Using the symbols to communicate 

 Symbol is the important thing to support audience understanding in 

details. Thin blue fabric, black spiral fabric, white fabric, chair, leaves, fan, basin and 

kettle were used to represent wave, torture, situation of baby, a man, trestle, etc. which 

enhanced the performance and for better understanding of audience. The researcher 

realized that symbolic equipment had to appropriate and got along well with movement 

of actors. 

 

 

Figure 1 Dance Exhibition 

Source: Researcher’s personal photo 
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Figure 2 1
st
 act, Initiation 

Source: Researcher’s personal photo 

 

 From figure 2, showed the various situations of sea, such as the beauty, 

amplitude, liveliness, etc. through slow and gentle movement by walk, roll, lie down and 

sit on the floor which could be compared in the feeling of human as the love and 

happiness that happened with a man and woman in the romance. Including the profound 
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relationship when they knew that a woman got pregnant. Then, the climate changed, 

actors started quick movement with difficulty and seriousness as gradually windy which 

showed that the storm was coming soon. The storm could be compared with the wind in 

the abdomen of pregnancy period which was the early stage of labor. 

    

   
 

   
 

   

Figure 3 2
nd

 Chapter, Origin 

Source: Researcher’s personal photo 

 

 From figure 3, actors rapidly moved every parts of body and rotated around 

the performance area like the aggressive wind, rain and sea wave which came with the 

storm. Due to storm surge was compared with childbirth so this chapter was about the 
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painful of a pregnant woman before giving birth. Actor danced and used blue thin fabric, 

black spiral cloth, a chair and white fabric to represent the sea mass as wave, the 

constriction of abdomen, a trestle and ultrasound which showed the situation of a baby in 

uterus, respectively. And also used other equipment to enhance the performance which 

were leaves, fan, basin and kettle.  

 

   

Figure 4 3
rd

 Chapter, Quiet 

Source: Researcher’s personal photo 

 

 From figure 4, showed the situation after storm surge attacked, life and 

property were damaged but there also were the aids from people around the world. It 

seemed like the feeling of a woman who just gave a birth. A woman would be happy as 

an actress lied down on the floor without more energy but had smile on her face. Actor 

showed the happiness based on the torture in the aspect of childbirth. 

 

                            

                      Figure 5 A chair       Figure 6 Black spiral cloth 

      Source: Researcher’s personal photo              Source: Researcher’s personal photo 
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    Figure 7 Blue thin fabric             Figure 8 White fabric 

      Source: Researcher’s personal photo               Source: Researcher’s personal photo 

 

 

Figure 9 Leaves, Basin and Kettle 

Source: Researcher’s personal photo 

 

 Figure 5 to 9 are the equipment that was one of important factors that effected 

to emotion and feeling of audience. They were used as the symbols to make the 

performance clearly and more understanding. 
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Figure 10 Actors and committee 

Source: Researcher’s personal photo 

 

Discussion 

 The results answered the objectives of this research which were to find the 

patterns and concepts of creative dance from storm surge. The main points of the results 

were; 

 1. Patterns of dance were developed from 8 components which were the act, 

grace, actor, sound and music, equipment, costume, light and area. The 8 components 

that mentioned above were important to create the dance and performing arts. 
 2. The concepts of dance creation were considered and defined to 7 points 

which were to reflect the characteristic of storm surge compared with the childbirth,  

to realize the effect of the natural disaster of storm surge, to realize the creation of dance, 

using the various patterns of dance, using the theory of dance and visual arts, to reflect 

the society at present, using the symbols to communication for more enjoyable 

performance. 

 3. The evaluation of questionnaire which was done by the audience after the 

performance, including the comment of open and closed-ended questions showed that the 

audiences were interested in the concepts of dance creation and agreed that all 

components of patterns are also significant. 

 

Recommendations 

 1. Using the result of this research to develop the potential of creativity for 

youth and using it as the alternative choice to improve the quality of dance in the future. 

 2. To apply patterns and concepts of this research for the performance which 

integrate various field together. 
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Abstract 
The objectives of this research project were to create evaluation 

instruments to be used for evaluating educational research operations, and to assess 
the quality of the created evaluation form. The creation of the evaluation instruments 
relied on the content analysis technique. The samples used in this research project 
were 7 experts in research. The tools used here were the IOC assessment form to 
assess the consistency between evaluation benchmarks and the evaluation categories 
of the created evaluation form, the progress assessment form and the research report 
assessment form. The statistics used for analyzing the obtained data was the IOC.     

The findings from the research revealed the following facts. 
1. The evaluation instruments for the educational research projects 

consisted of 3 assessment forms, namely, (1) the assessment form of the research 
proposal, consisting of 12 categories, all of which had 50 benchmarks in total each 
statement of which had to be rated with 5 scale-rating scale, (2) the progress 
assessment form, consisting of 13 categories, all of which had 45 benchmarks in total 
each statement of which had to be rated with 5 scale-rating scale, and (3) the research 
report assessment form, consisting of 24 categories, all of which had 94 benchmarks 
in total each statement of which had to be rated with 5 scale-rating scale. 

2. The quality of the evaluation instruments for educational research 
operations was as follows. (1) The IOC of the Research Proposal Assessment Form 
ranked between 0.86 and 1.00. (2) The IOC of the Progress Assessment Form ranked 
between 0.86 and 1.00. (3) The IOC of the Research Report Assessment Form ranked 
between 0.86 and 1.00. All the attained IOCs fall in the acceptable level. 

 
Keywords: Evaluation Tools for Evaluating Educational Research Operations, the 
                   Assessment Form for Evaluating the Evaluation Instruments, Criteria for  
                   the Evaluation of the Quality of Research Works  
 
Introduction 
 A research work is the process of the pursuit for knowledge, facts and 
understanding that will solve certain problems or improve certain works. A research 
project is a planned systematic operation with specific and clear objectives. The 
research operations are run with cautiousness and rationality, and without any 
prejudice. The results and findings are carefully recorded and reported (Bunchom 
Sisa-art, 2013: 2). Educational research is a type of research consisting of three 
important phases. The first phase is the writing of the research proposal. The second 
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phase concerns the implementation of the research plan which leads to the last phase 
which is the making of the research report, which is regarded as the product from a 
research operation. The quality of the attained findings or research results depends on 
the research operation. Therefore the evaluation and assessment of all the steps 
included in the research operation can contribute to the attainment of the quality 
research findings (Wannee Kamkaet, 2012: 225).   
 The evaluation and assessment of research works should rely on quality 
instruments. The evaluation and assessment determine the value of a research work. 
In assessing and/or evaluating a research work, specific assessment criteria and 
methods are set out for the research proposal, the progress and the research report. In 
addition, such evaluation instruments must have the assessment benchmarks that are 
agreeable to the assessed matter. The criteria or benchmarks must have a high degree 
of validity and are accepted by research experts (Somwang Phithiyanuwat, 2008: 79). 
The evaluation instrument with good quality must incorporate validity, reliability, 
objectivity, neutrality and practicality (Sirichai Kanchanawasi, 2009: 52).     
 The creation of an evaluation instrument that has good quality starts with 
the study and review on theories, approaches and other research works related to the 
matter, together with the analyses on the evaluation categories, criteria and types of 
instruments, which can be done with the content analysis technique and the matrix 
scale. Afterwards, the evaluation instrument is created on the bases of the results from 
the analyses on documents or literature review. The next step is the quality test with 
certain techniques. The results from the test must meet predetermined benchmarks in 
order to ensure that the evaluation instrument has acceptable quality and can be used 
in the research (Suwimon Tirakanan, 2008: 18). 
 Therefore, I, the researcher, carried out this study in order to create the 
evaluation instruments for evaluating research operations that were valid. The quality 
of the instruments was tested with the IOC assessment form to assess the consistency 
between evaluation benchmarks and the evaluation categories of the created 
evaluation form by research experts in order to attain the evaluation instruments that 
were academically acceptable and could be used for evaluating the research works.    
 
Objectives 

1. To create evaluation instruments for educational research operations, 
and 

2. To test the quality of the created evaluation instruments for educational 
research operations. 

 
Research Methodology 
 The research project on the creation of the evaluation instruments for 
educational research operations, the objectives of which were to create and assess 
evaluation instruments for educational research operations, was implemented with the 
following steps:  

  1. To review on theories, approaches and other research works related to 
the creation of evaluation instruments for educational research operations, 

2. To analyze and synthesize the related documents to attain the evaluation 
criteria and categories for assessing a research proposal, research progression, a research 
report, and 
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 3. To create 3 evaluation instruments for educational research operations, 
namely, Instrument 1: Research Proposal Assessment Form, Instrument 2: Progress 
Assessment Form, and Instrument 3: Research Report Assessment Form, the details 
of which were as follows.  
 
 Instrument 1: Research Proposal Assessment Form 

This instrument consisted of 12 assessment categories all of which had 50 
benchmarks in total. Each benchmark was scored with 5 rating scales as follows:  
 Score  Quality Level 

   5    All issues were covered and clear;  
   4       All issues were covered, but some were unclear;     
   3        One issue was missing; 
   2        Two or more issues were missing; and 
   1      There were very few or none of the works concerning this 

benchmark. 
 

Interpretation of the Results 
Percentage Quality 
85 – 100 Very Good: The research plan should be implemented.  
75 – 84 Good: The research plan should be amended in accordance 

to the provided suggestions before implemented.   
60 – 74 Pass: The research plan should be corrected and amended 

in accordance to the serious suggestions 
provided before implemented. 

Lower than 60 Not Pass: The research plan should not be implemented.  
 

 Instrument 2: Progress Assessment Form 
This instrument consists of 13 assessment categories all of which had 45 

benchmarks in total in the check-list and 5 scale-rating forms.  
 

 Checklist Score  Quality Level 
   1     The research project progressed as planned; and  
   0        The research project was delayed.  
 

        Interpretation of the Results 
Percentage Quality 
85 – 100 Very Good: The research project was operated as planned 

and would be certainly successful.  
75 – 84 Good: The research project seemed to be operated as 

planned and could be successful.  
60 – 74 Pass: The research project was partly operated as planned 

and might be successful.      
Lower than 60 Not Pass: The research project was not operated as 

planned.  
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Score  Quality Level 
   5    All issues were covered and clear;  
   4       All issues were covered, but some were unclear;     
   3        One issue was missing; 
   2        Two or more issues were missing; and 
   1      There were very few or none of the works concerning this 

benchmark. 
 

Interpretation of the Results 
Percentage Quality 
85 – 100 Very Good: The progress report of all activities had high 

quality and was completed.  
75 – 84 Good: The progress report of all activities had acceptable 

quality and was completed.    
60 – 74 Pass: The progress report of some activities had good 

quality and was completed. 
Lower than 60 Not Pass: The progress report had unacceptable quality and 

was not completed.   
 
 Instrument 3: Research Report Assessment Form 

This instrument consists of 24 assessment categories all of which had 94 
benchmarks in total. Each benchmark was scored with 5 rating scales as follows:  
 Score  Quality Level 

   5    All issues were covered and clear;  
   4       All issues were covered, but some were unclear;     
   3        One issue was missing; 
   2        Two or more issues were missing; and 
   1      There were very few or none of the works concerning this 

benchmark 
 

Interpretation of Results 
Percentage Quality 
85 – 100 Very Good: The research report covered all the 

compositions.  
75 – 84 Good: The research report covered all the compositions, 

and slight amendments were needed.   
60 – 74 Pass: The research report covered all the compositions but 

some serious corrections and amendments were needed.  
Lower than 60 Not Pass: The entire research report need be re-written.  

 
4. The IOC Assessment Form to assess the consistency between evaluation 

benchmarks and the evaluation categories of the evaluation instruments was created. 
The IOC scores were as follows:  

  +1 means the evaluation benchmarks and the evaluation categories were 
consistent with each other;    

     0 means it is uncertain whether or not the evaluation benchmarks and 
the evaluation categories were consistent with each other; and 
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   -1 means the evaluation benchmarks and the evaluation categories were 
inconsistent with each other. 

The acceptable IOC scores ranked between 0.5 and 1.   
5. The IOC tests of the 3 evaluation instruments were conducted by 

submitting the IOC Assessment Form of the three instruments to 7 research experts 
who had experiences as research work evaluators, researchers or research lecturers in 
universities. These 7 experts assessed the consistency of variables.    
 6. The IOCs of all the three evaluation instruments were analyzed with the 
following equation: 
     

 

         Where: IOC is the Item-Objective Congruence Index,  
R is the total scores from all the research experts, 
and 
n is the quantity of the research experts.    

 7. The consistency between evaluation benchmarks and the evaluation 
categories of the evaluation instruments was concluded. 
 
Results/Conclusion 

The research project on the creation of the evaluation instruments for 
educational research operations, the objectives of which were to create and assess 
evaluation instruments for educational research operations, lead to the attainment of 
the following findings.   

 
Table 1: Results from the Quality Test of the Research Proposal Assessment Form  

Category Quantity of 
Benchmarks 

IOC Score from research 
Experts (Experts 1 to 7) IOC 

1 2 3 4 5 6 7 
1. Title and proposal of the 
research project 

3 1 1 1 1 1 1 1 1.00 

2. Research background and the 
significance of research problems 

4 1 1 1 1 1 1 1 1.00 

3. Research objectives 5 1 1 1 1 1 1 1 1.00 
4. Research hypotheses 4 1 1 1 0 1 1 1 0.86 
5. Research scope 4 1 1 1 1 1 1 1 1.00 
6. Definitions of terms 4 1 1 0 1 1 1 1 0.86 
7. Expected benefits 3 1 1 1 1 1 1 1 1.00 
8. Related documents and 
research works 

6 1 1 0 1 1 1 1 0.86 

9. Conceptual framework of a 
research 

4 1 1 1 1 1 1 1 1.00 

10. Research methodology 7 1 1 1 1 1 1 1 1.00 
11. Research plan 
implementation/ research 
operations 

3 1 1 1 1 1 1 1 1.00 

12. References 3 1 1 1 1 1 1 1 1.00 

IOC   =      ΣR 

   n 
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 Data in Table 1 show that the IOCs of all the categories of this assessment 
form ranked between 0.86 and 1.00, which meant the quality of the Research Proposal 
Assessment Form met the predetermined standards.  

 
Table 2: Results from the Quality Test of the Progress Assessment Form 

Category Quantity of 
Benchmarks 

IOC Score from research 
Experts (Experts 1 to 7) IOC 

1 2 3 4 5 6 7 
1. The review on related 
documents and research works 

3 1 1 0 1 1 1 1 0.86 

2. The setting of the conceptual 
framework of the research 

3 1 1 1 1 1 1 1 1.00 

3. The writing of research terms 
definitions 

4 1 1 0 1 1 1 1 0.86 

4. The creation of research tools 3 1 1 1 1 1 1 1 1.00 
5. The test of research tools 3 1 1 1 1 1 1 1 1.00 
6. The quality test of research 
tools 

4 1 1 1 1 1 1 1 1.00 

7. The amendments of research 
tools 

3 1 1 1 1 1 1 1 1.00 

8. The making of progress report 3 1 1 1 1 1 1 1 1.00 
9. Data collection 5 1 1 1 1 1 1 1 1.00 
10. Data analysis and 
interpretation 

5 1 1 1 1 1 1 1 1.00 

11. Research findings conclusion 3 1 1 1 1 1 1 1 1.00 
12. The writing of research report 3 1 1 1 1 1 1 1 1.00 
13. The submission of the 
(completed) research report  

3 1 1 1 1 1 1 1 1.00 

 
Data in Table 2 show that the IOCs of all the categories of this assessment 

form ranked between 0.86 and 1.00, which meant the quality of the Progress 
Assessment Form met the predetermined standards.  
 
Table 3: Results from the Quality Test of the Research Report Assessment Form 

Category Quantity of 
Benchmarks 

IOC Score from research 
Experts (Experts 1 to 7) IOC 

1 2 3 4 5 6 7 
1. Research Title 3 1 1 1 1 1 1 1 1.00 
2. Abstract 4 1 1 1 1 1 1 1 1.00 
3. Contents 5 1 1 1 1 1 1 1 1.00 
4. Research Background and the 
Significance of the Research 
Problems 

4 1 1 1 1 1 1 1 1.00 

5. Research Objectives 5 1 1 1 1 1 1 1 1.00 
6. research Hypotheses 4 1 1 1 0 1 1 1 0.86 
7. Research Scope 4 1 1 1 1 1 1 1 1.00 
8. Definitions of Terms 4 1 1 0 1 1 1 1 0.86 
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Table 3: (Continued) 

Category Quantity of 
Benchmarks 

IOC Score from research 
Experts (Experts 1 to 7) IOC 

9. Expected Benefits 3 1 1 1 1 1 1 1 1.00 
10. Related Approaches and 
Theories Determination 

4 1 1 1 1 1 1 1 1.00 

11. Related Documents Analysis 
and Synthesis 

4 1 1 1 1 1 1 1 1.00 

12. Literature Review 4 1 1 1 1 1 1 1 1.00 
13. Research Conceptual 
Framework Setting 

4 1 1 1 1 1 1 1 1.00 

14. Research Writing and 
Referencing  

4 1 1 0 1 1 1 1 0.86 

15. Research Populations and 
Samples 

4 1 1 1 1 1 1 1 1.00 

16. Creation and Quality Test for 
Research Tools 

5 1 1 1 1 1 1 1 1.00 

17. Data Collection 4 1 1 1 1 1 1 1 1.00 
18. Data Analysis and Implemented 
Statistical Tools 

4 1 1 1 1 1 1 1 1.00 

19. Data Analysis Conclusion/ 
Research Findings 

4 1 1 1 1 1 1 1 1.00 

20. Research Findings Conclusion 4 1 1 1 1 1 1 1 1.00 
21. Research Findings Discussion 4 1 1 1 1 1 1 1 1.00 
22. Suggestions 3 1 1 1 1 1 1 1 1.00 
23. References 3 1 1 1 1 1 1 1 1.00 
24. Appendix 3 1 1 1 1 1 1 1 1.00 

 
 Data in Table 3 show that the IOCs of all the categories of this assessment 
form ranked between 0.86 and 1.00, which meant the quality of the Research Report 
Assessment Form met the predetermined standards. 
 
Discussion 

The results from the creation of the evaluation instruments for evaluating 
education research operations, and from the quality test of the instruments by the 
research experts lead to the realization of certain interesting points as discussed here. 
 1. Concerning the creation of the evaluation instruments for evaluating 
education research operations, the following facts were discovered. (1) The first 
instrument or the Research Proposal Assessment Form consists of 12 research 
categories, all of which had 50 benchmarks in total. The scoring technique for each 
benchmark was the 5 scales rating technique. The research categories were set in 
accordance with the headings of the sections in the research proposal; and the 
benchmarks were developed in accordance with the categories. This concurred with 
the ideas of Somkhit Phromjui (2011: 64) who stated that an evaluation form for a 
research project consists of compositions in the order of the headings in a research 
proposal, such as the title, background and significance of research problems, research 
objectives, research hypotheses, research scope, definitions of terms, related 
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documents and research works and research methodology. (2) The Progress 
Assessment Form consisted of 13 research categories, all of which had 45 
benchmarks in total. The scoring technique for some benchmarks was the checklist 
and the scoring technique for other benchmarks was the 5 scales rating technique. The 
categories were set in accordance with the research plan shown in the research 
proposal; and the benchmarks were in accordance with the research methodology. 
This concurred with the ideas of Buntham Kitpredaborisut (2010:19) who stated that a 
research progress report is made after some parts of the research project have been 
carried out with the purpose to give information of the operations that the researcher 
of that research project is carrying out as planned. There can be multiple progress 
reports for a research project. Each progress report has unique contents, but has to be 
composed in accordance with the requirements and specifications set out by the 
university or organization that funds the research project. The university and 
organization that funds the research project has its own progress assessment form that 
is consistent with the research plan that the researcher states in the research proposal 
in order to facilitate the tracking of the research operation to determine whether the 
research operation is progressive as planned or delayed or cannot be carried out due to 
certain research problems or obstacles. Therefore, progress assessment enables the 
researcher to carry out the researcher’s research project and accomplish the 
predetermined research objectives. (3) The Research Report Assessment Form 
consists of 24 research categories, all of which had 94 benchmarks in total. The 
scoring technique for each benchmark was the 5 scales rating technique. The 
categories were set out in accordance with the elements of the research methodology. 
The benchmarks are set out in accordance with the categories. The assessment of the 
research report focused on the completeness in accordance with the predetermined 
criteria. This concurred with the ideas of Somkhit Phromjui (2011: 204) who stated 
that the assessment of a research report is generally the quality check of the research 
report to see how good the quality of the research report is. The criteria for the 
assessment can be the completeness of the topics and contents, the clarity and 
accuracy of the research report, and the academic values or application of the research 
report. 
 2. The results from the quality test of the evaluation instruments for 
evaluating education research operations revealed that the IOCs of the Research 
Proposal Assessment Form, the Progress Assessment Form and the Research report 
Assessment Form were in the range of 0.86-1.00. In addition, the validity of the 
contents of all the three instruments was in accordance with the approach of research 
tool testing whereby research experts were asked to review and to consider the 
consistency between the research benchmarks and the research categories. This 
quality test method agreed to the principle suggested by Suwimon Tirakanan (2008: 
145-148) that the test of the validity of contents of a research tool has to be performed 
by experts in the related fields who will consider the consistency between the 
questions and the matters to be measured. This technique is called Item-Objective 
Congruence Index (IOC) assessment. The acceptable IOC must be no lower than 0.5. 
If any question attains a lower than 0.5 IOC, it should be amended. This concept also 
concurred with the ideas of Waro Phengsawat (2008: 246) who stated that tested 
questions that attain IOCs in the range of 0.50-1.00 are affirmed to be able to cover all 
the contents or issues to be measured. Also, this concept agreed to the ideas of 
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Sirichai Kanchanawasi (2009: 84) who stated that the evaluation instruments to be 
used for judging the quality and value of the operations of a research project needs 
clear evaluation categories and methods that include the research proposal, the 
progress and the research report. Good instruments must have validity to ensure that 
they can be used for measuring the matters to be measured in an accurate and reliable 
manner, and that they cover all the important issues.        
 
Recommendations 
 1. The implementation of the findings from this research project on the 
creation of evaluation instruments to be used for evaluating educational research 
operations should be adjusted to the contexts of the organizations that implement the 
findings or the type of the other research works to which the findings from this 
research project are applied, with the consideration of the composition of such other 
research works, their progress reports and the respective research reports, in order that 
all the elements included in the research methodologies of such other research works 
can be covered; and   
 2. Apart from the validity, there are many other elements of the quality of 
the Research Proposal Assessment Form, the Progress Assessment Form and the 
Research Report Assessment Form such as the reliability and the objectivity of the 
tools, which should be tested in other research works in the future.   
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Title  PORTFOLIO OF BIO-FUEL MANAGEMENT FOR SPP GRID CODE 

Author: Kanyarat Sangthong 

Abstract 

 This research studies the optimization for seasonally appropriate bio-fuel ratio 
consumption management guideline in order to reduce electricity generation cost of the case 
study bio-fuel power plant using the principle bio-fuel transformation through chemically 
thermal process by directed-fired where the bio-fuel is directly fired in a boiler and produced 
steam into the turbine for the electricity generated. Moreover, extraction-condensing turbine is 
used in the form of heat. The main bio-fuel used includes rice husk, eucalyptus barks, wood 
chip, cassava, palms and bagasse. That depends on agricultural seasons and moisture content. 
Mathematical model is used for the analysis by examining fuel cost per kilo-watt equivalent 
(kwhe). The results showed that appropriate proportion for electricity generation cost reduction 
from 1.53 baht/ kwhe to 1.34 baht/ kwhe 

 

Keywords: Mathematical model for optimization bio-fuel ratio in seasons. 

 

Introduction 

 At present, Thailand has increasing demand for electricity consumption due to 
industrial expansion and country development. The government declared price of electricity 
subsidy regulation. The pricing incentive (Adder) is introduced to bio-fuel electricity generator 
and seller on grid for the purpose of stimulate private sector, public sector, state-enterprises 
and people towards investment in order to promote electricity generation using unconventional 
energy such as agricultural wastes and bio-fuel gas from animal farms. The objectives of 
electricity purchase are to promote efficiently domestic resource consumption, reduce 
commercially-power electricity consumption reliance, reduce fuel importation cost, reduce 
environmental effects and reduce government investment on electricity generation. Nowadays, 
biomass electricity power plants use various materials such as rice husk, eucalyptus barks, 
wood chip, cassava, palms and bagasse etc. Rice husk is an agricultural waste and it gives high 
heating value for burning. Its physical properties include small in size and incoherence. In the 
past, Rice husk has slightly low cost. As the government promotes electricity subsidy, bio-fuel 
power plant has continuous growth. As a result, rice husk are demanded for power plant 
business group. Due to its increasing demand, Rice husk price is increasing. Moreover, other 
bio-fuel prices are increasing due to their increasing demands. 

 

Objectives 

 This research objectives are to find the most appropriate and the lowest-cost fuel ratio 
in seasons. 
 

Research Methodology 

  To create tools facilitating decision-making for bio-fuel ratio for electricity 
generation through mathematical model. By Solver function in Excel 2013. 
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Results/ Conclusion 

 For the bio-fuel ratio result, the cassava is should not select because of increasing cost. 
The second is to reduce the quantity of wood chip and more interesting is eucalyptus bark still 
used but not as much quantity even though it was the cheapest fuel which may be due to high 
moisture. The dried eucalyptus bark are the first priority to use as much as possible. So if we 
can reduce moisture of eucalyptus bark cheaper the bio-fuel cost per Equivalent gross gen 
(kwhe) are reduced also. 
 

Discussion 

 The bio-fuel cost per kilo-watt equivalent (kwhe) in each month. Which is decreased 
after improvement by mathematical model and the bio-fuel cost per Equivalent gross gen 
(kwhe) in summer is the lowest are compared to winter and rains. 

 

Recommendations 

 This method following the research methodology can be applied in another bio-fuel 
power plant that has the same problem and need to improve it. Finally, researcher hope that the 
data and analysis presented in these papers help you in your management, planning and 
decision making in bio-fuel power plant. 
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ผลของนมทีม่ีส่วนผสมของโพรไบโอติกแลคโตบาซิลลสัพาราเคซิอายเอสดีวนัต่อเช้ือมิวแทนสเตรปโตคอคไค และ

สภาวะฟันผุในเด็กเลก็  : การวิจัยเชิงทดลองแบบสุ่มและมีกลุ่มควบคุม 

Effect of milk powder contained probiotic Lactobacillus paracasei SD1 on mutans streptococci 

and caries status in young children  

Karnrawee Rangsitsathian, Nuchnaree Akkarachaneeyakorn, Supatcharin Piwat, Rawee Teanpaisan 

Common Oral Diseases and Epidemiology Research Center, Faculty of Dentistry, Prince of Songkla 

University, Hat-Yai, Thailand 

 Department of Preventive Dentistry, Faculty of Dentistry, Prince of Songkla University, Hat-Yai, 

Thailand  

Department of Stomatology, Faculty of Dentistry, Prince of Songkla University, Hat-Yai, Thailand 

Abstract  

Background: Dental caries is a major public health problem for young children in developing country, 

including Thailand. Probiotic administration is considered as a potential strategy for improving or 

maintaining oral health. Our previous studies revealed that Lactobacillus paracasei SD1, a novel 

probiotic strain, could reduce mutans streptococci (MS) and safe for adult and teen-aged patients. This 

study examined the effect of L. paracasei SD1 on the level of salivary MS, and on caries lesions 

developed in young children. And whether this probiotic strain was safe for using in young children. 

Materials and methods: After informed consent, 19 children with age 1-3 year old were recruited. 

Children were divided into 2 groups, probiotic and placebo groups, by simple randomized. The 

probiotic group received milk powder contained L. paracasei SD1 and the control group received 

standard milk-powder once daily for three months. The salivary samples were collected and examined 

at baseline (T0), 3-month (T3), 4-month (T4) and 6-month (T6) of study. Oral health was examined at 

T0 and at T6 of the study according to the modified of Nyvad’s criteria. Side effects and compliance 

were also recorded. Results: This study demonstrated that probiotic L. paracasei SD1 was no negative 
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side effects following the probiotic intervention. It was demonstrated that a reducing of MS level and 

an increasing of lactobacilli (LB) levels were observed among children in the probiotic group. 

Moreover, a new caries increment (∆dt) among children received probiotic milk was less than children 

received standard milk with means of  ∆dt at T6 = 1.20 ± 1.30 and 3.29 ± 2.56, respectively. There was 

no any side effect reported for all children. Conclusions: Our results indicates that L. paracasei SD1 

may be a potential probiotic strain for prevention of dental caries in young children. It was also showed 

that L. paracasei SD1 was safe enough for use in young children. Because there was only few children 

in this study, it suggests that more children should be included for the further study. 

Keyword:   

Lactobacillus paracasei SD1; mutans streptococci; probiotics; dental caries 

Introduction   

According to the World Health Organization (WHO), probiotics are “live microorganisms which, 

when administered in adequate amounts, confer a health benefit on the host” (1). A number of reports 

have demonstrated that probiotics could be useful for health, especially in the treatment of 

gastrointestinal disorders and respiratory disorders (2-5). Probiotic has also been for promoting of oral 

health especially preventing of dental caries (6-10). 

Several mechanisms have been explained for the probiotic action, including competition with 

pathogens by preventing cellular adhesion and invasion, production of antimicrobial substances, and 

modulation of local and systemic immune functions (11, 12). 

It reported that Lactobacillus paracasei SD1 gave the strongest inhibitory effect against 

Streptococcus mutans, cariogenic pathogen, in an in vitro study (13) and also produced less acid than 

other strains (14). This, combined with its oral origin, makes this strain a good oral probiotic candidate 

to prevent and help reduce the incidence of dental caries.  
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Our previous investigation has demonstrated that subjects, the level of MS was decreased and 

LB level was increased in  the subjects of adults (15), teen-aged (16), and cleft patients (17), who 

received milk powder contained L. paracasei SD1. Moreover, there was no any side effects reported. 

Also in teen-aged volunteer, a significant lower of the caries increment was observed among children 

in the probiotic group compared to the control group (16).  

Most previous studies reported that probiotics have an excellent overall safety (18-20), 

however there are significant concerns in certain patient groups especially in toddler and young 

children. Therefore further investigation is needed in this area. 

The present study would continue the study of use probiotic L. paracasei SD1 in young 

children. 

The objectives of this study were:  

1) to examine the effect of L. paracasei SD1 on mutans streptococci and lactobacilli.  

2) to monitor the effect of L. paracasei SD1 on dental caries lesion development  

3) to evaluate the safety of probiotic use in the young children 

Research Methodology  

Subjects 

Children aged 1-3 years old from two nursery were included. The exclusion criteria were the subjects 

who had dental caries ≥ 4 teeth, systemic antibiotic medication taken within two weeks, allergy to 

cows’ milk or lactose intolerance, and systemic or severe chronic diseases. The project was 

thoroughly explained to the children and their parents in a meeting at school. From a total of 90 

children, 87 were meeting the criteria but only 19 volunteers were given the informed consent by 

their parents. The study group comprised 19 children (11 females, 8 males), 12–36 months of age 

(mean: 24.36 ± 5.14 months). A flow chart of the study is outlined in Figure 1.  
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Study Design 

The prospective investigation was a follow-up of a double-blinded, randomized placebo-controlled 

trial in two parallel groups, with a study period of 6 months. The study was approved by the Faculty 

of Dentistry Ethics Committee at the Prince of Songkla University, Thailand. Children were 

randomized to the probiotic or control group by means of drawing lots. Code was kept by an 

independent monitor. This code was not unveiled until all data had been analyzed. Neither the 

researchers nor clinicians and health care personnel knew whether the children received control or 

intervention milk during the course of the study.  

Intervention 

Children in the probiotic group drank 5 g of reconstituted milk powder with probiotic L. paracasei 

SD1 in 50 mL water once daily, whereas children in the control group drank 5 g of reconstituted milk 

powder without probiotic in the same protocol for three months. The probiotic milk powder contained 

L. paracasei SD1 107 CFU/ml was prepared according to Teanpaisan et al (21). The probiotic and the 

control milks were delivered in plastic bags labeled the name of the child, and all children were asked 

to drink under observation everyday by the health care staff. On the holidays or weekends, children 

were asked to drink their milk at home and to return the plastic bags. 

The compliance was checked by the health care staff who filled in a logbook everyday with information 

on attendance of children and whether or not the children had been drinking the milk. All subjects 

were asked to immediately report any adverse side effects to the researchers. 

Oral Examination 

The dental examination started at baseline (T0) and at the end of the study after 6 months (T6). The 

clinical examination of dental status was conducted by two dentists using standardized methods at two 

nursery. The range of the Cohen’s Kappa coefficients of intra-examiner calibration ranged from 0.98-
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0.99 and the inter-examiners’ coefficients ranged from 0.91-0.95. The clinical examinations were 

carried out using a WHO probe (#621) under flash light and knee to knee position. Dental caries status 

was recorded according to modified Nyvad (2011) criteria (22). In addition to the modified Nyvad 

criteria, caries was recorded separately for occlusal, smooth (labial and oral) and approximal surfaces. 

The parameters studied were active caries (initial and cavitated caries) and inactive caries (non-

cavitated and cavitated caries) 

Microbial Evaluation 

Salivary samples from each child were collected by modified spatula method. A sterile wooden tongue 

depressor was inserted into the oral cavity until the blade was visibly moistened. The blade was then 

pressed immediately onto contact petri dishes that contained Mitis Salivarius Bacitracin agar (23) and 

Rogosa agar (24), which are selective media for MS and LB, respectively. The plates were incubated 

in an anaerobic jar at 37°C for 72h, after which the number of colony forming units (CFU) of MS and 

LB within the impression were determined based on their typical morphological appearance under a 

microscope (23, 24). The number of mutans streptococci and lactobacilli were counted as colony 

forming units (CFU)/1.5cm2. Saliva samples were collected at baseline (T0), 3 (T3), 4 (T4), and 6 (T6) 

months. 

Analysis of Data 

All numerical data were presented as means and standard deviations. The general characteristics of the 

children (gender, age, and caries status-dmft) between control and probiotic groups were analyzed 

using the chi-square test for categorized/dichotomized variables and the Mann-Whitney U test for 

interval variables. The average numbers of MS and LB were categorized as: 0-10 CFU/1.5cm2, 11-50 

CFU/1.5cm2, 51-100 CFU/1.5cm2, and >100 CFU/1.5cm2. The changes in bacterial counts from 

baseline to the intervention period were analyzed using Wilcoxon Signed rank test. The difference of 

caries increment between the two groups was analyzed by the Mann-Whitney U test. The software 
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package used was the Statistical Package for Social Sciences (SPSS Inc., Chicago, IL, USA), and the 

differences were considered significant when P < 0.05. 

Results/conclusion 

Total 19 children (9 boys, 10 girls) were enrolled in the study. Of these, 9 were assigned to the 

experimental and 10 to the control condition. The average age was 25.33 ± 4.72 months in the 

probiotic group and 23.62 ± 5.63 months in the control group. After 6 months, 12 children remained 

in the study; the drop-out rates of the probiotic group and the control groups were 19.05% and 

14.28%, respectively. There were no statistically significant differences between the groups in 

gender, age and caries status (dmft) at the baseline (P > 0.05). The detail of children investigated in 

this study was given in the flow chart of Figure 1.  

Percentage of children who had each level of MS at the baseline and after intervention are 

demonstrated in Figure 2. At T0, the level of MS in both group was not different. The children who 

had low MS level (0-10 CFU/1.5cm2) were found more frequent in probiotic group than in control 

group at T3, T4 and T6. In contrast, the high level of MS was found in the control group throughout the 

follow up period. Figure 3 shows the percentage of children who had each level of salivary LB at the 

baseline and after intervention. The children in the probiotic group had higher level of salivary LB 

after receiving the probiotic milk (T3) than at the baseline, however, it dropped closely to the baseline 

at T6. The number of children who had high level of salivary LB in the control group appeared to be 

decreased at T3, but it increased at T6. 

Due to this study was based on a small group of subjects, the results can only infer fluctuation 

of the organism tendency. There was no significant statistical difference. (P˃0.05, Wilcoxon Signed-

rank test) 

The compliance with the study protocol during the intervention was satisfactory based on the 

information from the logbook. All subjects in this study did not show any side effects from milk powder 

contained L. paracasei SD1 consumption. 
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Figure 1. Flow-chart showing the progress of children participating at each time period of the 

6-month study 
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Figure 2. Bar-chart showing the percentage of children who had mutans streptococci at each time 

period of the 6-month study 

 

Figure 3. Bar-chart showing the percentage of children who had lactobacilli at each time period of 

the 6-month study 
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Table 1. Mean decay teeth (dt) ± SD at T0 and mean caries increments (∆dt) ± SD at T6 of subjects 

in the control and probiotic groups 

 

 

 

 

. 

The mean of caries increment (∆dt) in the probiotic group was lower than in the control group, 

although there was no statistically significant difference. (P˃0.05, Mann-whitney U test) (Table 1)   

It revealed that L. paracasei SD1 shows a potentially positive effect in delaying dental caries 

progression. 

Discussion 

Bacterial replacement therapy or probiosis are potential alternative ways to use as means of 

combatting infections, irritable bowel syndrome and constipation, acquired by the administration 

of nonpathogenic bacteria to displace pathogenic microorganisms (25, 26). 

Results of this study, shown a decline in salivary MS in any children receiving probiotic 

milk. This is in agreement with previous studies of caries trial reporting the effect of a 4-week 

consumption of L. paracasei SD1 containing milk powder significantly diminished on salivary 

MS (15, 16). Theoretically, a reduction of MS over time would reduce caries risk, at least of new 

lesions (17). Our finding supported that a long-term consumption of milk contained L. paracasei 

SD1 could prevent colonization of MS in young children resulting in delay of dental caries 

progression.  

Dental caries Control (N=7) Probiotic (N=5) 

Total: (n = 12)   

dt at T0 1.86 ± 1.77                             2.0 ± 3.16 

∆ dt at T6 5.14 ± 3.93          1.20 ± 1.30 
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There was no significant statistical difference due to this study was based on a small 

group of subjects. This results can only show fluctuation of the organism tendency and reduction 

of dental caries in probiotic group. 

 It suggest that L. paracasei SD1 is suitable and safe for use as a potential probiotic to 

prevent dental caries, there was no adverse effects from probiotic milk consumption among 

toddlers, which was similar to previous studies (15-17). 

 Initially, 50 children are expected on this study. However it was not possible for practical 

reason due to unexpected reluctance from many families to accept the invitation. More than 50% 

of parents did not give consent for permission their children. This is a similar fact as a previous 

study that almost 50% loss of subject was recorded during the study (8). Moreover, some 

children which were transferred to new schools and they were not able to continue the study. 

Recommendations  

In conclusion, the long-term daily consumption of milk powder contained L. paracasei SD1 has 

a positive effect on level of salivary MS and caries increment. This microorganism shows a great 

candidate for oral probiotics. These results support that this probiotic strain is safe for use in 

young children. Regarding for a further study, it would be fascinating to study the long-term 

effects of L. paracasei SD1 with a larger sample size.  
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Abstract 

      This paper reviews the literature on the cross-cultural, expatriate adjustment and the key 

factors which influence or impact cross-cultural adjustment for expatriates who are working 

in Japanese Corporate Banking at Bangkok Bank. The purpose of this study aims to study 

the possibility of the key factors which affect to the expatriates the most and how they have 

managed with them during they are working in banking industry outside their domestic 

borders.  

      This research will be benefit to Japanese Corporate Banking at Bangkok Bank.      

Moreover, to make the guideline for expatriates to adapt and participate their work life with 

the best adjustment ways.  

      The research was a qualitative research using in-depth interview to collect the data from 

around 25 Japanese expatriates who are working in Japanese Corporate at Bangkok Bank 

Head Office, Silom Bangkok during March until June, 2015. Around 25 interview 

questions were distributed to Japanese expatriates but only 10 interview questions were 

completed and returned, calculate as 40 percent of total. 

       About 70% of the total of interviewees was agreed that proficiency in language is the 

main factor which impact to cross-cultural adjustment while they are working in Japanese 

Corporate at Bangkok Bank. 

 

Keywords: Japanese expatriates, Cross-Cultural Adjustment, Cultural distance, Proficiency 

in language, Organizational socialize. 
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Introduction 

                  As a competition in banking sector has been continuously increasing. A large number of 

local commercial banks in Thailand and global level have developed appropriate solution 

for enhancing their competitive advantages. Marketing strategies has quickly become one 

of the most important tools for improving comprehensive boundaries of the banks. 

Therefore, one strategy that Bangkok Bank has used is Japanese Corporate Banking which 

combines between Thai and Japanese staffs. For Japanese, there are more than 25 

expatriates at Head Office, Silom Bangkok according to boosting its capabilities and 

personnel to provide clients in Thailand with a one-stop-service including loans, deposits 

and trade services for all customer segments.  

       However, not only in banking industry that has to complete their competitive 

advantages from their domestic borders into the dynamic world of international business 

but also more firms seem dramatic changes in international trade and business. Therefore, 

surprising to find that a large proportion of the workforce in an increasing number of firms, 

regardless of their national origin, is located in other countries. These trends are likely to 

continue well into the 21st century (Dowling/ Welch/Schuler 1999, Black et al., 1999). In 

the current climate of rapid globalization, expatriation has been an important element of 

international business operations. Parent companies often send expatriates abroad as 

corporate representatives and ambassadors (Gregersen et al., 1996).   

Problem Statement 

      Global human resource management plays an important role in determining the success 

of MNCs by facilitating the process of expatriation. Cross-cultural adjustment of 

expatriates is the major driving force for successful international expansion and 

expatriation. Each year, an increasing number of expatriates come to Thailand to take up 

international assignments of which the largest number is Japanese expatriates. 

      Multinational corporations (MNCs) establish subsidiaries in the international arena in 

order to sustain their competitive advantage (Moran, Plamer & Borstorff, 2007) in the ever 

changing environment of the business world (Haile, Jones & Emmanuel, 2007). 

Technological advancements, such as telecommunication, transportation, network system, 

infrastructure and government liberalization create strong networks that serve to link 

countries worldwide as well as lower national borders. These factors are powerful forces 
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that stimulate international expansion. In order for these international expansions to be 

successful, expatriates are key success factors (Bonache, Brewster & Suutari, 2001). 

Expatriates with effective international capabilities, including the ability to adapt to 

different cultures and fluency in foreign languages, are always in demand (Black & 

Mendenhall, 1989; Haile et al., 2007). As expatraite’s premature return has on investment 

of the international assignment (McNulty & Tharenou, 2004). As a consequence, the issue 

of expatriates’ international adjustment has garnered much attention from scholars because 

adjustment is the catalyst in determining expatriate performance in the host country. 

      Multinational corporations (MNCs) use expatriates, not only for corporate control and 

expertise reasons in vital global markets, but so do bank with international operation and 

collaboration to facilitate entry into new markets or to develop international management 

competencies (Chew, 2004) particularly managerial and professional employees, as they are 

vital to the success of overseas assignments such as implementing international corporate 

tactics and managing and coordinating subsidiaries (Black, Mendenhall, & Gregersen, 

1992). 

               Expatriates are able to play tremendously significant roles during worldwide 

assignments. In particular, successful expatriate assignments are indispensable to MNCs for 

both developmental and functional reasons (Lee, 2006). Expatriating employees out of the 

parent company to work in an overseas subsidiary serves three major functions: filling staff 

vacancies, management development and organizational development (Edstrom & 

Galbraith, 1977). Through corporative development towards globalization, the expatriate 

employee turns into an emblematic example of a “sojourner”. The expatriates depart from 

their own nation with the intention of an eventual return. 

               The expatriates immerse themselves in new cultural surroundings that may be unfamiliar 

and unpredictable in almost all imaginable ways. Expatriates undertake executive practices 

in an unfamiliar work context; deal with a different mode of life and experience profound 

personal transformation. “Culture shock”, the stress and alienation experienced when 

confronted with normally incomprehensible surroundings (Oberg, 1960), sets the expatriate 

job apart from other jobs and is repeatedly revealed as the primary cause of an ineffective 

or unsuccessful expatriate assignment. 
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              The demand for effective and qualified expatriates to operate in the overseas 

marketplace has increased significantly with the boom in internationalization (Bolino, 

2007; Dwling, Festing & Engle, 2008). Unfortunately, MNCs have been severely plagued 

by the persistent and recurring problems with a significantly high premature return rate of 

expatriates (Mendenhall & Oddou, 1985; Haile et al., 2007; Tung, 1987) that creates 

explicit as well as opportunity costs. The focus of most MNCs is on the expatriates’ 

technical competencies to operate successfully on international assignments; however, 

cross-cultural knowledge has received scant attention. 

              Despite the recent instabilities, Thailand is a popular location for Foreign Direct 

Investment (FDI) and has been ranked 18th in the FDI confidence index in 2014. 

Multinational corporations together with their expatriates are increasingly important for the 

development of Thailand in gaining a competitive advantage against other countries (Clegg 

& Gray, 2002). As such, the issues of expatriates require the attention of both practitioners 

and researchers. 

                Thailand is an emerging economy with the availability of incentives for indirect 

investment and a robust supply network (Swierczek & Onishi, 2003). It is one of the most 

attractive destinations for the Japanese direct investment because it is rich in resources with 

a plentiful labor supply. Japanese companies invest in Thailand in order to sustain and 

enhance their manufacturing networks systems together with opportunities for export 

(Swierczek & Onishi, 2003). They also see Thailand as one of their potential markets. The 

total amount of Japanese Foreign Direct Investment (FDI) in Thailand is the indicator of the 

importance of Japanese investments in Thai economy. They play a significant role in the 

Thai economy and create huge employment opportunities for Thai workers. Hence, it is 

important to understand Japanese expatriates’cross-cultural adjustment in the Thai context. 

This will benefit not only the Japanese multinational corporations in Thailand and their 

Japanese expatriates but also Thai economy, employees and Thailand as a whole. 
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Objectives of Study 

       As the level of internationalization of the business world increases, the need for staffs 

to live and work in foreign countries also increases. It is therefore important to gain a better 

understanding of the adjustment process. For companies attempting to compete in an 

international business environment, understanding and managing effective adjustment of 

expatriate employees has become an important personnel issue.  

 

              The main purposes of this study are (1) To investigate the influence between cultural 

distance and the expatriates’cross-cultural adjustment. (2) To investigate the influence 

between proficiency in language and the expatriates’cross-cultural adjustment and (3) To 

investigate the influence between organizational socialize and the expatriates’cross-cultural 

adjustment.        

 Research Questions 

          (1) To investigate the influence between cultural distance and the expatriates’cross-cultural 

adjustment. (2) To investigate the influence between proficiency in language and the 

expatriates’cross-cultural adjustment and (3) To investigate the influence between 

organizational socialize and the expatriates’cross-cultural adjustment.        

 

Significances of research 

      The purpose of this study aims is to investigate the factors which influence cross-

cultural adjustment and study the relationship between cultural distance, proficiency in 

language and organizational socialization and the expatriates’cross-cultural adjustment and 

how they have managed with them during they are working in banking industry outside 

their domestic borders.     

      Japanese Corporate Banking at Bangkok Bank is the only one department at Bangkok 

Bank which combines between Thai and Japanese staffs. For Japanese, there are more than 

25 expatriates at Head Office, Silom Bangkok according to boosting its capabilities and 

personnel to provide clients in Thailand with a one-stop-service including loans, deposits 

and trade services for all customer segments. This department is taking care of all Japanese 

customers; therefore, in this case, Japanese expatriates are the key factor to drive the 
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business for Japanese Corporate Banking move onward easily. These Japanese can be 

called as a core people who are so important.  

      According to this matter, this research will be benefit to Japanese Corporate Banking at 

Bangkok Bank. Moreover, to make the guideline for expatriates to adapt and participate 

their work life with the best adjustment ways. 

       In addition, this research revealed that the factors which were a relationship with 

expatriates’ cross-cultural adjustment. It can help Bangkok Bank to manage of these factors 

aim at facilitating expatriate adjustment to the new environment and to avoid or at least to 

minimize the failure or premature return of expatriates. It can help to reduce timing and 

energy when the expatriates seem inescapable at times. 

     The other benefit of this research is a case study for further research because in the 

globalization many countries intense global competition seems as driving force for 

enterprises to perform in diverse place. Consequently, the world becomes smaller; this 

situation requires the competent expatriates to implement corporation strategies effectively. 

The overseas assignment of employees will have a significant impact on a firm’s success in 

international markets. Therefore, this research can be a way to fulfill understanding the 

factors and management with the expatriates’ cross-cultural adjustment in a company and 

other companies as well. Moreover, it is not only a crucial human resource issue, but also 

one of international market competition. 
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 Preliminary Conceptual Framework                                 

 

Major Proposition 

      The difference factors will influence or impact to cross-cultural adjustment for the 
Japanese expatriates who are working in Bangkok Bank differently.  

1. Cultural distance will influence or impact to cross-cultural adjustment for the Japanese 
expatriates 

2. Proficiency in language will influence or impact to cross-cultural adjustment for the 
Japanese expatriates 

3. Organizational socialize will influence or impact to cross-cultural adjustment for the 

Japanese expatriates 

 
               Research Methodology 

       In research, there is a qualitative method. Qualitative research is a type of scientific 

research. In general terms, scientific research consists of an investigation that seeks answers 

to a question, systematically uses a predefined set of procedures to answer the question, 

collects evidence, produces findings that were not determined in advance and produces 

findings that are applicable beyond the immediate boundaries of the study.  

      With qualitative methods, the relationship between the researcher and the participant is 

often less formal than in quantitative research. Participants have the opportunity to respond 

more elaborately and in greater detail than is typically the case with quantitative methods. 
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In turn, researchers have the opportunity to respond immediately to what participants say 

by tailoring subsequent questions to information the participant has provided. 

      The reasons of using qualitative for this research because there are a less of 

interviewees selection size due to the amount of Japanese expatriates who are working in 

Japanese Corporate at Bangkok Bank. 

 

                 Research Instruments    

      To investigate the factors which influence and impact to cross-cultural adjustment.  The 

study will be qualitative research using in-depth interview to collect the data from around 

25 Japanese expatriates who are working in Japanese Corporate at Bangkok Bank Head 

Office, Silom Bangkok. 

An interview guide is the major instrument used in this study. It is divided into 3 parts;           

       Part 1 This part mentioned regarding the cultural distance 

      Part 2 This part mentioned regarding the proficiency in language 

      Part 3 This part mentioned regarding the organizational socialize 

 

Findings 

      The main aim of this study was to investigate factors which influence expatriates’ 

culture-adjustment in Japanese Corporate Banking at Bangkok Bank. The research was a 

qualitative research using in-depth interview to collect the data from around 25 Japanese 

expatriates who are working in Japanese Corporate at Bangkok Bank Head Office, Silom 

Bangkok during March until June, 2015. Around 25 interview questions were distributed to 

Japanese expatriates but only 10 interview questions were completed and returned, 

calculate as 40 percent of total. 

     Various people make various answers; for this research, about 70% of the total of 

interviewees was agreed that proficiency in language is the main factor which impact to 

cross-cultural adjustment while they are working in Japanese Corporate at Bangkok Bank.  

      Moreover, about 20% of total was agreed that cultural distance become the main 

secondly which impact to their cross-cultural adjustment and the last thirdly was 

organizational socialize were about 10% respectively. 
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      The results are presented as follows;  

       Mrs.A:  
 

Proficiency in language “English is benefit to my daily life while I’m living in 
Thailand” 

Cultural distance Difference culture can be learned and take time  

Organizational socialize Thai people are fun, kind and friendly 

 
       Ms.B : 
 

Proficiency in language “Sometimes miscommunication will bring the business 
worse ” 

Cultural distance We are quite the same in term  of culture; punctual and respect 
older 

Organizational socialize Thai and Japanese should party more to get closer to each 
other 

  
       Mr.C : 

 
Proficiency in language Languages can express via many ways such as words and 

body language 
Cultural distance “It is difficult for expatriates to learn and adapt themselves 

to the new culture” 
Organizational socialize Thai people are relax but Japanese are serious 

 
       Mr.D : 
 

Proficiency in language Thai language can also help when communicate with Thai 
people 

Cultural distance I think our cultures are similar, respect the seniority 

Organizational socialize “Colleagues, friendship and workplace environment are the 
most important issues” 

 
       Mr.E : 
 

Proficiency in language “Miscommunication make the business not run smooth” 

Cultural distance Thai and Japanese are little differences but we can learn each 
other  

Organizational socialize Thai staffs are nice and always support me and every Japanese 
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       Mr.F : 
 

Proficiency in language “I started to study Thai language since last 2 years instead to 
reduce this mistake happen from English miscommunication 
with Thai staffs” 

Cultural distance Culture is adaptable for people 

Organizational socialize Thai and Japanese should always hang out after work to know 
more and closer to each other 

 
       Mr.G : 
 

Proficiency in language Language can be learned anytime 

Cultural distance “Culture is very important in everyday life even though my 
normal days” 

Organizational socialize Thai staffs at BBL always hang out with me so we are closer 
than the past 

 
       Mr.H : 
 

Proficiency in language “My English is not good so, it is so important to me while 
working with Thai staffs” 

Cultural distance Thai staffs here are punctual same as Japanese culture 

Organizational socialize I like Thai staffs here, they always support me 

 
       Mr.I : 
 

Proficiency in language “I am learning Thai language too, to understand more when 
talk with Thai people” 

Cultural distance For me, Japanese and Thai are the same so it will have no 
problem 

Organizational socialize I already satisfy with Thai staffs here, they are kind and 
always support me 

 
       Mr.J : 
 

Proficiency in language “My English is ok but anyway it is still the most important 
thing for communicate with other nationality people” 

Cultural distance Cultures are not so differences between Thai and Japanese 
which make us work together easily 

Organizational socialize I like Thai staffs  at BBL, they make me feel like I’m home 
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          Proficiency in language 

       This section research consisted of 4 questions about proficiency in language. The 

results from the table revealed that exactly majority of the respondents about 7 expatriates 

stated that proficiency in language was the main factor which impacts to their cross-cultural 

adjustment the most while they are working in Japanese Corporate at Bangkok Bank.  

       However, Mrs.A, Ms.B, Mr.E, Mr.H and Mr.I have stated that proficiency in language 

impact them the most because of their main duty were to coordinate with Thai staffs to 

issue the loans and on the other hands, they also have to became as a translator between 

Japanese customers and Thai staffs. Many mistakes happened while using English as a 

main language to communicate and may ruin the business productivity sometimes because 

of misunderstanding among colleagues. 

      Apart from that, Mr.F and Mr.J, they also have stated that proficiency in language 

impact them but they were so lucky that they started to study Thai language since last 2 

years instead to reduce this mistake happen from English miscommunication with Thai 

staffs and this will be benefit to their daily life while they are living in Thailand also. 

 

Cultural distance 

     This section research consisted of 4 questions about cultural distance. In term of cultural 

distance, there were 2 expatriates which were Mr.C and Mr.G stated that the reason that 

proficiency in language wasn’t their main factor but cultural distance instead because 

languages can express via many ways; such as words and body language. Language can be 

learned anytime. 

      But for culture, it was quite difficult for expatriates to learn and adapt themselves to the 

new culture which they haven’t familiar with since they were young. Culture is very 

important in everyday life even though their normal days with general people in public or 

their working days with Thai colleagues in Bangkok Bank. 

     These support reasons revealed that they believed that cultural distance will impacts to 

their cross-cultural adjustment the most while they are working in Japanese Corporate at 

Bangkok Bank.  
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Organizational socialize 

       This section research consisted of 4 questions about organizational socialize. For an 

organizational socialize factor, there was only 1 expatriate which was Mr.D stated that the 

reason why proficiency in language and cultural distance weren’t his main factors but 

organizational socialize did because of colleagues, friendship and workplace environment 

are the most important issues for him. The working atmosphere was also important for the 

Japanese expatriate like him. 

      Moreover, he also suggested that organizational socialize is a key success factor in the 

international assignment. Therefore, Bangkok Bank should set the program to encourage 

the expatriates in various ways such as introduce organization culture, clarify organization 

goal, policy, objective and job description to avoid role conflict, role ambiguity, set up the 

mentor program for helping expatriate overcome international assignment challenges, set 

up the expatriate network to share their experiences and give the recommendation for the 

newcomer.  

      Furthermore, Bangkok Bank should encourage two way communication between 

expatriate and superior/colleagues to avoid the conflict. 

        

             Additional Findings 

     Even though, these three factors; cultural distance, proficiency in language and 

organizational socialize are the key factors which influence or impact to cross-cultural 

adjustment for these Japanese expatriates, but still some of the interviewees have mentioned 

more factors which they have agreed that they also could influence or impact; which are job 

satisfaction & personal goal, demographic characteristics, family support and learning 

orientation etc.                                                                                                                                                                           
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             Conclusion 

       All above results, it can be concluded that the factors which influence on expatriates 

‘cross–cultural adjustment that exactly majority of the respondents about 7 expatriates 

stated that proficiency in language was the main factor, secondly was cultural distance 

about 2 expatriates and thirdly was organizational socialize about 1 expatriate respectively 

while they are working in Japanese Corporate at Bangkok Bank.  

      The findings from this study could provide information about the cross-cultural 

adjustment of expatriates and factors that influence their cross-cultural adjustment in 

oversea assignment. The result of this study could be beneficial to be the guideline for 

understanding the factors consisted of cultural distance, proficiency in language and 

organizational socialize that were a significant relationship with cross-cultural adjustment.  

      Therefore, it will guideline for the Bangkok Bank to preparation according to the 

expatriates’ need, satisfaction with their current job, ability to cope with unexpected events, 

obtain excellent international expatriate performance, and achieve their personal and 

company goals. 

      However, the answers were still various according to their different aspects such as age, 

gender,  position, status and work experiences which were totally unlike.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

“Creative Education: Intellectual Capital toward ASEAN”                     301                             Graduate School, Silpakorn University 

 

References 

Abe, H. & Wiseman, RL. "A cross-cultural confirmation of the dimensions of intercultural 
effectiveness." International Jownal of 1ntercultzua.l Relations, 7, 1983, pp. 53-68.  

Aycan, Z., & Kanungo, R. N. (1997). Current issues and future challenges in expatriate 
management. New Approaches to Employee Management, 4, 245.  

Berry, J.W., & Kim, U. (1988). Acculturation and mental health. In P.R. Dasen, J.W. Berry 
& N. Sarorius (Eds.), Health and Cross-Cultural Psychology: Toward Applications (pp. 207-
236). Newbury Park, California: Sage.  

Berry, J. W. (1997) Immigration, acculturation, and adaption. Applied Psychology: An 
International Review, 46 (1), 5-68.  

Bhaskar-Shrinivas, P., Harrison, D.A., Shaffer, M.A., & Luk, D.M. 2005. Input-based and 
time-based models of international adjustment: meta-analytic evidence and theoretical 
extensions. Academy of Management Journal, 48(2): 257-281.  

Black, J. S. (1988). Work role transitions: A study of American expatriate managers in Japan. 
Journal of International Business Studies, 19, 277.  

Black, J. S., & Stephens, G. K. (1989). The influence of the spouse on America expatriate 
adjustment in overseas assignments. Journal of Management, 15, 529.  

Black, J. S., Mendenhall, M., & Oddou, G. R. (1991). Towards a comprehensive 95 model of 
international adjustment: An integration of multiple theoretical perspectives. Academy of 
Management Review, 16(2), 291.  

Black, J. S., & Gregensen, H. B. (1991). Antecedents to cross-cultural adjustment for 
expatriates in Pacific Rim assignments. Human Relations, 44, 497.  

Black, J. S., Mendenhall, M., & Gregersen, H. B. (1992). Global Assignment: Successfully 
Expatriating and Repatriating International Managers.San Francisco, CA: Jossey-Bass.  

Bock, P.K. (Ed.) Culture Shock, a Reader in Modem Anthropology. New York, NY: Alfred 
A. Knopf Inc., 1970.  

Brislin, R. W. (1981). Cross-cultural encounters: Face to face interaction. New York: 
Pergamon.   

Chao, G. T., O’Leary-Kelly, A. M., Wolf, S., Klein, H. J., & Gardner, P. D. (1994). 
Organizational socialization: Its content and consequences. Journal of Applied Psychology, 
79, 730–743.  

Chatman, J. A. (1991). Matching people and organizations: Selection and socialization in 
public accounting firms. Administrative Science Quarterly, 36(3), 459.  

Chen, G., & Klimoski, R. J. 2003. The impact of expectations on newcomer performance in 
teams as mediated by work characteristics, social exchanges, and empowerment. Academy of 
Management Journal, 46: 591–607.  



 
 

“Creative Education: Intellectual Capital toward ASEAN”                     302                             Graduate School, Silpakorn University 

 

Chew, J. (2004). Managing MNC expatriates through crises: A challenge for international 
human resource management. Research and Practice in Human Resource Management, 
12(2), 1.  

Church, A. T. (1982). Sojourner adjustment. Psychological Bulletin, 9, 540.  

Colakoglu, S., & Caligiuri, P.M. 2008. Cultural distance, expatriate staffing and subsidiary 
performance: The case of US subsidiaries of multinational corporations. The International 
Journal of Human Resource Management, 19(2): 223-239.  

Dowling. P. J., Welch, D. E., & Schuler. R. S. (1999) International human resource 
management: Managing people in a multinational context. (3rd edn.). Cincinnati, OH: South-
West.  

Du-Babcock, B. (2000) A model of expatriate on-the-job adaptation to overseas assignments: 
A communication perspective. Journal of Asia-Pacific Business, 2 (4), 39-58.  

Earley, P.C. "Intercultural training for managers: a comparison of documentary and 
interpersonal methods." Academy of Management Jownal, 30. 1987, pp. 685-698.  

Edstrom, A., & Galbraith, J. (1977). Transfer of managers as a coordination and control 
strategy in multinational organizations. Administrative Science Quarterly, 22, 248.  

Furnham, A. & Bochner, S. Cultwe Shock Psychological Reactions to Unfamiliar Euents. 
New York: Methuen, 1986.  

Gammel, D. (1998). Cross-cultural training and international business assignment. Retrieved 
from: http://www.highcontext.com/Articles/srp/TableofContents.php.  

Geluykens, Kraft, 2003. Sociocultural variation in native and interlanguage complaints. In: 
Jaszczolt, K.M., Turner, K. (Eds.), Meaning Through Language Contrast, vol. 2. Benjamins, 
Amsterdam, pp. 251–275.  

Gregersen, H.B., Hite, J.M. and Black, J.S. (1996) Expatriate Performance Appraisal in U.S. 
Multinational Firms, Journal of International Business Studies, 27: 711-38.  

Hall, E.T. The Silent Language. New York, Doubleday, 1959.  

Harzing, A.W. 2003. The role of culture in entry mode studies: from neglect to 
myopia.  Advances in International Management, 15: 75-127.  

Hawes, F. & Kealey, D.J. "An empirical study of Canadian technical assistance." 
International Journal of Intercultural Relations, 5, 198 1, pp. 239-258.  

Hofstede, G. S. (2001). Culture’s consequences: Comparing values, behaviors, institutions 
and organizations across countries (2nd ed.). Thousand Oaks: Sage Publications.  

Hurh, W. M. and Kim, K. C. (1990) Adaptation stages and metal health of Korean male 
immigrants in the United States. International Migration Review, 24 (3), 456-479.  

Jun, S., & Gentry, J. 2005. An exploratory investigation of the relative importance of cultural 
similarity and personal fit in the selection and performance of expatriates. Journal of World 
Business, 40: 1-8.  



 
 

“Creative Education: Intellectual Capital toward ASEAN”                     303                             Graduate School, Silpakorn University 

 

Kleinberg, O. and Hull, W. 1979 At a foreign university; an international study of adaptation 
and coping. New York, Praeger.  

Kobrin, Steven. 1988. “Expatriate Reduction and Strategic Control in American 
Multinational Corporations.” Human Resource Management 27(1): 63-75.  

Kogut, B. and Singh, H. (1988) The Effect of National Culture on the Choice of Entry Mode, 
Journal of International Business Studies, 19: 411-32.  

Kamoche, K. (2000). Developing manager: The functional, the symbolic, the sacred and the 
profane. Organizational Studies, 21(4), 747.  

Lazarus, R. S. (1976) Patterns of adjustment. New York: McGraw-Hill.  

Lee, H. W., & Liu, C. H. (2006). Determinants of the adjustment of expatriate managers to 
foreign countries. International Journal of Management, 23(2), 302.  

Louis, M.R. (1980). Surprise and sense making: what newcomers experience in entering 
unfamiliar organizational settings. Administrative Science Quarterly 25, 226-251.  

Lundstedt, S. "An introduction to some evolving problems in cross- cultural research." 
Jownal of Social Issues, 19. 1963, pp. 1-9.  

Lysgaard, S. (1955) Adjustment in a foreign society: Norwegian Fulbright grantees visiting 
the United States. International Social Science Bulletin, 7, 45-51.  

Matveev, A. V., & Nelson, P. E. 2004. Cross cultural communication competence and 
multicultural team performance: Perceptions of American and Russian Managers. 
International Journal of Cross Cultural Management, 4(2): 253-270.  

Mendenhall, M. E., & Oddou, G. (1985). The dimensions of expatriate acculturation: A 
review. Academy of Management Review, 10, 39.  

Mendenhall, M., & Oddou, G.R. (1991). Towards a comprehensive model of international 
adjustment: An integration of multiple theoretical perspectives. Academy of Management 
Review, 16(2), 291-317  

Mendenhall, M., & Macomber, J. (1997) Rethinking the strategic management of expatriates 
from a nonlinear dynamics perspective. In Aycan, Z. (ed) Expatriate Management: Theory 
and Research, Vol. 4. Greenwich, CT: JAI Press, 41-6  

Mezias, J. M., & Scandura, T. A. (2005). A needs-driven approach to expatriate adjustment 
and career development: A multiple mentoring perspective. Journal of International business 
studies, 36, 519.  

Moran, F., Palmer, D. W., & Borstorff, P. C. (2007). An exploratory analysis of the 
relationship between organizational culture, regional culture, causal ambiguity and 
competitive advantage in an international setting. Journal of International Business 
Research, 6, 61-75.  

Oberg, K. (1960). Cultural shock: Adjustment to new cultural environment. Practical 
Anthropology, 17, 177.  



 
 

“Creative Education: Intellectual Capital toward ASEAN”                     304                             Graduate School, Silpakorn University 

 

Ostroff, C., & Kozlowski, S.W. J. (1993). The role of mentoring in the information gathering 
processes of newcomers during early organizational socialization. Journal of Vocational 
Behaviour, 42, 70.  

Parker, B./McEvoy G.M. (1993): Initial Examination of a Model of Intercultural Adjustment. 
In: International Journal of Intercultural Relations 17 (3): 355-379.  

Porter, G., & Tansky, J. W. (1999). Expatriate success may depend on a learning orientation: 
Considerations for selection and training. Human Resource Management. 38(1), 47.  

Reichers, A.E. (1985). A review and reconceptualization of organizational commitment. 
Academy of Management Review, 10, 465-476.  

Reus, T., & Lamont, B. 2008. The double-edged sword of cultural distance in international 
acquisitions. Journal of International Business Studies, 40(8): 1298-1316.  

Ridinger, L., & Pastore, D. (2000a). A proposed framework to identify factors associated 
with international student-athlete adjustment to college. International Journal of Sport 
Management, 1(1), 4–24.  

Searle, W., & Ward, C. (1990). The prediction of psychological and sociocultural adjustment 
during cross-cultural transitions. International Journal of Intercultural Relations, 14, 449-
464.  

Selmer, J. 2006. Cultural novelty and adjustment: Western business expatriates in China. The 
International Journal of Human Resource Management, 17(7): 1209-1222.  

Selmer, J. 2007. Which is easier, adjusting to a similar or to a dissimilar culture American 
business expatriates in Canada and Germany. International Journal of Cross Cultural 
Management, 7(2): 185-201.  

Shaffer, M. S., & Harrison, D. A. (1998). Expatriates’ psychological withdrawal from 
international assignments: Work, non-work, and family influences. Personnel Psychology, 
51(1), 87.  

Sousa, C., & Bradley, F. 2008. Cultural distance and psychic distance: refinements 
in conceptualization and measurement. Journal of Marketing Management, 24(5/6): 467-
488.  

Spitzberg, B. H. (1983). Communication competence as knowledge, skill, and impression. 
Communication Education, 32, 323-328.  

Swagler, M. A., & Jome, L. M. (2005). The effects of personality and acculturation on the 
adjustment of North American sojourners in Taiwan. Journal of Counseling Psychology, 52, 
527-536.  

Torbiom, RL. Uving Abroad. Personal Adjustment and Personnel Poky in the Overseas 
Setting. New York John Wiley & Sons, 1982.  

Torbiorn, I. (1982). Living abroad. New York, NY: John Wiley & Sons.  

Triandis, H. C., & Singelis, T. M. (1998). Training to recognize individual differences in 
collectivism and individualism within culture. International Journal of Intercultural 
Relations, 22(1), 35-47.  



 
 

“Creative Education: Intellectual Capital toward ASEAN”                     305                             Graduate School, Silpakorn University 

 

Tung, R. (1981). Selection and training of personnel for oversea assignment. Columbia 
Journal of World Business, 68.  

Tung, R. (1987). Expatriate assignments: Enhancing success and minimizing failure. 
Academy of Management Executive, 1(2), 117.  

Usunier, J. (1998). Oral pleasure and expatriate satisfaction: An empirical approach. 
International Business Review,7,89-110.  

Ward, C., & Kennedy, A. 1993. Where's the "culture" in cross-cultural transition 
Comparative studies of sojourner adjustment. Journal of Cross-Cultural Psychology, 24(2): 
221-249.  

Ward, C. and Kennedy, A. (1999) The measurement of sociocultural adaptation. 
International Journal of Intercultural Relations, 23 (4), 659-677.  

Ward, C., Bochner, S., & Furnham, A. (2001). The psychology of cultural shock. 
Philadelphia: Routledge.  

Williamson, O. 1985. The economic institutions of capitalism. New York: The Free Press.  

Yang, R. P., Noels, K. A. and Saumure, K. D. (2005) Multiple routes to cross-cultural 
adaptation for international students: Mapping the paths between self-construals, English 
language confidence, and adjustment. International Journal of Intercultural Relations, 30 (4), 
487-506.  

 

 

 

 

 

 

 

 

 

 

 



 
 

“Creative Education: Intellectual Capital toward ASEAN”                     306                             Graduate School, Silpakorn University 

 

 



IMPROVEMENT OF CONTROL SYSTEM FOR TURNAROUND 

MAINTENANCE OF PLANT IN PETROCHEMICAL COMPANY 

 

Authors: Kittichai Boonteam, Suthas Ratanakuakangwan                                           

Industrial Engineering, Faculty of Engineering, Chulalongkorn University 

Abstract  

At present, turnaround maintenance proceeding in petrochemical business 

of a company raised to be a case study is not sufficiently efficient in case of 

controlling. The controlling that is not sufficiently efficient affects to delay in some 

periods of preparation phase before beginning execution. Therefore, the objective of 

this research is to improve control system of turnaround maintenance of plant in 

petrochemical company in order to increase the efficiency of controlling. Some 

researches related turnaround maintenance proceeding is studied. Then, work 

breakdown structure is created and critical activities of this project are sought. 

Additionally, all of the critical activities are linked and shown in Integration 

Definition for Function Modeling (IDEF0) format in order to find control points and 

create control procedure. Furthermore, Deming cycle is applied to improve 

turnaround maintenance control and Why Why Analysis is also used for finding root 

cause when a problem is happened. After the control procedure implemented to the 

case study, the researcher collects the results as qualitative and quantitative results. 

For the qualitative result, the control can be done simply because the project is 

decomposed in each level and identified which activities are critical in order to create 

control procedure for carefully controlling the project. For the quantitative result, the 

performance of proceeding is evaluated by duration comparison between turnaround 

maintenance in 2014 and 2015. The duration of ordering spare part and hiring 

contractor shown turnaround maintenance in 2015 less than 2014. Therefore, the 

turnaround maintenance control shows higher efficiency.  

 

Keywords: Maintenance, petrochemical, improvement, management, control 

 

Introduction 

In the present, a proceeding of project created a system is important in 

order to control the project to reach the target that has been set before beginning. 

Whenever a result of preceding that is implement by the system still not completely 

reach the target, a controller shall improve the system deliberately. A way of 

improvement shall comply with proceeding affected to result of project. An 

improvement of system has to be done continuously in order to effectively proceed 

and completely reach the target.  

For a case study project, turnaround maintenance project in petrochemical 

business is chosen to study. The purpose of turnaround maintenance project is to 

maintain a reliability of equipment in petrochemical plant. The turnaround 

maintenance is role of maintenance division leading this project in order to deliver a 

production by reliable equipment.  

Turnaround maintenance is a periodic maintenance in which plants are 
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shutdown to allow for inspections, repairs, replacements and overhauls that can be 

carried out only when the assets (plant facilities) are taken out of service. During 

turnaround maintenance, the following types of work are performed:  

1)  Work on equipment which cannot be done unless the whole plant is 

shutdown.  

2) Work which can be done while equipment is in operation but requires a 

lengthy period of maintenance work and a large number of maintenance personnel. 

3) Defects that are pointed out during operation, but could not be repaired, 

are maintained during turnaround period. (Salih O. Duffuaa and M.A. Ben Daya, 

2004) 

For the case study, the system implements to proceeding in the turnaround 

maintenance related to the phases as follows:  

1) Work Development Phase - This phase covers all lesson learn review, 

steering committee and establishment, core team set up and required scope of work to 

start the next phase as planning process.  

2) Planning Phase - This phase covers all detail plans, spare part order 

,contractor award, facility and waste management.  

3) Pre-Execution Phase - This phase set for execution preparation covers 

duration confirmation, organization set up, facility support, safety training and cost 

estimation. 

4) Execution Phase - The emphasis on these phases is on the monitoring 

and control of the various activities during execution period. So the project is on 

schedule and within budget including quality and safety achievement. 

5) Post-Phase - In this phase, the project is closed and performance is 

reviewed to document lessons learned that will benefit future events. 

For last turnaround maintenance in 2014, the result of proceeding was 

summarized and shown delay some period of proceeding. ( see Figure1) 

 

Figure 1 S-Curve progress of turnaround maintenance in 2014 

After analyzing the last proceeding by using the analysis tool as Why 

Why analysis and fishbone diagram. The cause of delay was explained that the control 
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system for turnaround maintenance was not suitable enough. Therefore, the researcher 

raises this issue in order to study for improvement.   

Objectives 

The objective of this paper is to improve the control system for turnaround 

maintenance of plant in petrochemical company. 

 

Research Methodology 

The case study applied a research methodology is turnaround maintenance 

of plant in petrochemical company. The researcher applies the research methodology 

into the preparation phase of turnaround maintenance project in order to improve the 

control system. The preparation phase comprises three phases as follows: 

1. Work Development Phase 

2. Planning Phase 

3. Pre-Execution Phase 

 

 The duration of preparation phase is from the first of October, 2014 to the 

thirtieth of April, 2015. The amount of activities in preparation phase is 76 activities. 

All the activities are independent variable applied in the research method in order to 

efficiently improve the control system. The applied methods are explained as follows: 

 

1) Work Breakdown Structure (WBS) 

 

Work breakdown structure is a hierarchical and incremental  

decomposition of the project into phases, deliverables and work packages. The work 

breakdown structure is explained on four levels: 

1. Project Level is the highest level of work breakdown indicating 

characteristic and scope of project. The project level is holistic that 

does not show any details of project. 

2. Work Area Level is a subordinate level from project level. The 

work area collects work groups that are related with each other. 

3. Work Package Level is a subordinate level from work area. The 

work package level contains groups of related activities. The 

related activities are linked continuously. 

4. Work Activity Level is subordinate level from work package. The 

activity in this level is independent other activities. The work 

activity level has an explicit duration. 

 

The reason that the work breakdown structure is applied in case study  

because turnaround maintenance proceeding is phased separately. All information of 

case study is collected and decomposed to each level of work breakdown structure in 

order to simply manage as resource, time and cost. (Suthas Ratanakuakangwan ,2012) 
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2) Critical path method (CPM)  

 

Critical path method is one of several related techniques for doing 

project planning. CPM is for projects that are made up of a number of individual 

"activities." If some of the activities require other activities to finish before they can 

start, then the project becomes a complex web of activities. (Samuel L. Baker, 2004) 

The critical activity is important activity affecting to a project. If the 

critical activity delays, the overall duration of project is affected. Then, the project 

will also delay. (Kittichai Boonteam, 2015) 

The critical path method is applied in this project in order to identify  

which activities are critical for project of case study. The researcher uses critical task 

function of Microsoft Project program to create critical activities. ( see Figure 2)  

 

 

 
 

Figure 2 Critical task function in Microsoft Project program 

(Source: Project Management: tool and techniques, 2012) 

 

3) Integration Definition for Function Modeling (IDEF0) 

 

All relation of critical activities are linked and presented by Integration 

Definition for Function Modeling format in order to know relation among each 

activity including relevant mechanism and control which is used in each activity. For 

creating IDEF0, Microsoft Visio program is used to create the IDEF0 of case study. 

There are five elements to the IDEF0 functional model ( see Figure 3): 

the activity (or process) is represented by boxes; inputs are represented by the arrows 

flowing into the left hand side of an activity box; outputs are represented by arrows 

flowing out the right hand side of an activity box; the arrows flowing into the top 

portion of the box represent constraints or controls on the activities; and the final 
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element represented by arrows flowing into the bottom of the activity box are the 

mechanisms that carries out the activity. (Presley, A., Lile, D.H., 1995) 

 
 

Figure 3 IDEF0 Representation 

(Source:The Use of IDEF0 for The Design and Specification of Methodologies, 1995)  

 

4) Deming Cycle 

 

The Deming Cycle or PDCA Cycle is a four stage change management 

model used by companies for continuous business improvement and incremental 

problem solving. (Vivek Kumar Singh.,2013)  

Additionally, Deming Cycle is applied to this project in order to be 

management method used for the control and continuous improvement of processes. 

According to last turnaround maintenance in 2014 that found the delay problem in 

preparation phase, the Deming Cycle is applied in proceeding turnaround 

maintenance in 2015. The implemented Deming Cycle is explained as follows;  

Plan – Create a master plan for proceeding project  

Do – Preceding the project 

Check – Monitor the project and report the progress 

Action – Improve the control system by creating control procedure 

   

Then, the control procedure is created and implement for the 

project to increase an efficiency of control system. (Kittichai Boonteam, 2015) 

 

Results/ Conclusion 

 

Qualitative Result: 
1) Critical Activity for Turnaround Maintenance Project  

The case study reported in this paper describes a work breakdown 

structure for turnaround maintenance. After that, critical path method is applied for 

defining critical activities of case study. Therefore, the work breakdown structure 

particularly indicated the critical path in case of work package and the critical activity 

in case of work activities are explained on four steps: 

1. The project level of this project is Turnaround Maintenance 

Project. 

2. The work Area Level of this project comprises 1.work 

Development Phase 2.Planning Phase 3. Pre-Execution Phase  
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3. The work packages that are critical path of this project comprises 

1.work list 2.spare part 3.contractor.  

4. The work activities are the critical activities of this project shown 

in the table 1. 

 

Table 1  

Work breakdown structure of critical activity for case study 

Project Work Area 

Work 

Package 

( Critical 

Path ) 

Work Activity 

( Critical Activity ) 

A: 

Turnaround 

Maintenance 

Project  

A-1  PHASE 1 -Work 

Development  

A-1-3  

Work List 

A-1-3-1 Scope collection 

workshop  

A-1-3-2 Scope 

clarification workshop 

A-1-3-3 Job list scope 

frozen 

A-2  PHASE 2 -

Planning 

A-2-2  

Spare Part 

A-2-2-1 Identify long lead 

spare part 

A-2-2-2 PR issue for long 

lead spare part 

A-2-2-3 PO issue for long 

lead spare part 

A-2-5  

Contractor 
A-2-5-1 Create Term of 

Reference 

A-2-5-2Approval 

Purchasing Requisition 

A-2-5-3 Approve Vendor 

List  

A-2-5-4 Contractor 

Clarification  

A-2-5-5 Contractor 

Evaluation  

A-2-5-6 Contractor Award 

A-2-5-7 Award Complete 

- Purchasing Order 

Acknowledge  

A-3  PHASE 3 - 

Pre-Execution 

A-3-1  

Contractor 

A-3-1-3 Safety training 

for pre execution jobs 

A-3-3  

Spare Part  

A-3-3-4 Long Lead Spare 

Part on site 

 

2) IDEF0 Diagram for Turnaround Maintenance Project 
After collecting all critical activities of case study and linking  

following IDEF0 method, the IDEF0 of case study is created as shown in the figure 4.
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Figure 4 IDEF0 Diagram of case study 
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3) Control Procedure for Turnaround Maintenance Project 

Deming Cycle is applied to this project in order to be management 

method used in for the control and continuous improvement of processes. The control 

procedure that is created and implement for this project is shown in table 2. 

Table 2  

Control point and control procedure 

Work Package Control Point Control Procedure  

Work List 

Scope collection workshop  - All Concerned parties as 

Maintenance Engineer, Process 

Engineer, Safety and operation 

team must be participated scope 

collection and clarification. 

- Worklist must be reviewed 

and approved by authorized 

person.  

Scope clarification workshop 

Job list scope frozen 

Spare Part 

Identify long lead spare part - A form for purchasing 

requisition and order must be 

correctly used following 

company procedure.  

- An approved duration from 

authorized person must be not 

exceed due date. 

- A status of spare part order 

must be monitoring 

continuously and reported 

following specified frequency.   

PR issue for long lead spare part 

PO issue for long lead spare part 

Long Lead Spare Part on site 

Contractor 

Create Term of Reference - A form for purchasing 

requisition and order must be 

correctly used following 

company procedure.  

- An approved duration from 

authorized person must be not 

exceed due date. 

- A status of contractor award 

must be monitoring 

continuously and reported 

following specified frequency. 

- A negotiation duration from 

contractor must be not exceed 

due date. 

- A contractor must use safety 

training requisition form for 

requesting training. 

Approval Purchasing 

Requisition  

Approve Vendor List 

Contractor Clarification  

Contractor Evaluation  

Contractor Award  

Award Complete  

- Purchasing Order 

Acknowledge  

Safety training for pre execution 

jobs 
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Quantitative Result:  
1) The performance of this project 

The performance of this project is evaluated by duration of proceeding 

in case of critical activities. The performance evaluation focuses on ordering spare 

part and hiring contractor that are happened repeatedly in turnaround maintenance in 

2014 and 2015. The turnaround maintenance in 2014 was found the problem. The 

turnaround maintenance in 2015 is implemented by research methodology.  
The duration of ordering spare part evaluated the performance is shown 

in the table 3.  

 

Table 3  

Performance of ordering spare part 

 

 

PR-PO Delivery Time 

  Planned duration Real duration Planned duration Real duration 

  (days) (days) (months) (months) 

Turnaround Maintenance 2014 27 32 4.5 4.5 

Turnaround Maintenance 2015 27 27 4.5 4.5 
          

 

The duration of hiring contractor evaluated the performance is shown in 

the table 4  

 

Table 4  

Performance of hiring contractor 

 

  PR-PO Safety Training Total  

  
Planned 
duration 

Real 
duration 

Planned 
duration 

Real 
duration 

Planned 
duration 

Real 
duration 

  (days) (days) (days) (days) (days) (days) 

Turnaround 
Maintenance 2014 92 104 45 32 137 137 

Turnaround 
Maintenance 2015 92 83 45 44 137 127 
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Discussion 

         For qualitative result, the turnaround maintenance project of case study 

applied the research methodology such as work breakdown structure, critical path 

method, IDEF0 and Deming cycle is the project that has efficient control system. To 

notice from the control can be done simply because the project is decomposed in each 

level. For implementing critical path method, the project can identify which activities 

are critical. Therefore, the critical activities can be controlled concisely. For IDEF0 

implementation, the critical activities can be known relation and related mechanism 

and constraint in order to create control procedure for controlling the project. 

For quantitative result, after implementing the method following the 

research methodology in turnaround maintenance in 2015, the result shows the 

performance of turnaround maintenance in 2015 is better than 2014. This result is 

referred from the duration in table 3 that the duration of ordering spare part shown 

turnaround maintenance in 2015 less than 2014 four days in case of real duration 

category. In the same way, the duration of hiring contractor in table 4 is also shown 

turnaround maintenance in 2015 less than 2014 ten days in case of total real duration 

category. Therefore, the control system for turnaround maintenance of plant in 

petrochemical company is improved after implementing the research methodology. 

 

Recommendations 

This method following the research methodology can be applied in 

another project that has the same problem and need to improve. 
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Abstract 

Vancomycin is regularly used to treat MRSA infection in Thai patients. 

However, no research studies have been done on a proper vancomycin dosing 

regimen in this population. Microbiology data obtained from minimum inhibitory 

concentration (MIC) distribution of 105 non – duplicate methicillin – resistant 

Staphylococcus aureus (MRSA) from hospitalized patients at Chaoprayayomraj 

Hospital. The ratio of 24 – hour area under the concentration – time curve to MIC 

(AUC24/MIC) ≥ 400 was used as a target value of pharmacodynamic index in this 

study. Results from Monte Carlo simulation showed that vancomycin dosing 

regimens, 1.25, 1.75 and 2 gm every 12 h, can achieve the estimated cumulative 

fraction of response (CFR) greater than or equal 90%; 92%, 100% and 100%, 

respectively. Nevertheless, these dosing regimens can also render an undesirable risk 

of renal insufficiency. Although vancomycin dosage, 1 gm every 12 h, cannot achieve 

CFR of at least 90%, but it seemed to be appropriate vancomycin dosage because this 

regimen can achieve CFR of 85% and predicted trough levels still be within 

acceptable risk of nephrotoxicity. Further studies are needed to find out appropriate 

vancomycin dosing regimen for other healthcare settings. 

 

Keyword (s): Vancomycin, Monte Carlo simulation, MRSA, Thai patients 

 

Introduction 

Methicillin – resistant Staphylococcus aureus (MRSA) is a gram-positive 

coccus causing public health problems throughout the world. Vancomycin is 

commonly used for MRSA infection. The infectious Diseases Society of America 

(IDSA) and British Society for Antimicrobial Chemotherapy (BSAC) suggest that 

vancomycin is effective in  the treatment of pneumonia, bacteraemia, endocarditis, 

osteomyelitis, and meningitis caused by MRSA [1, 2]. 

Although most of clinical practice guidelines recommend the vancomycin 

dose for treating MRSA infection with vancomycin MIC ≤ 1 mg/l, nowadays 

susceptibility of MRSA to vancomycin shows a downward trend [3]. Therefore, it is 

necessary to determine the appropriate dosing regimen for patients infected with 

MRSA.  

Monte Carlo simulation is one of the most popular methods  for the 

prediction of suitable antibiotic dosing regimen by expanding simulation number via a 

computer software. Population pharmacokinetic model, MIC distribution of MRSA, 

and pharmacodynamic index, are three critical components  for achieving Monte 

Carlo simulation. Outputs from the simulation are shown as the probability of target 

attainment (PTA) and cumulative fraction of response (CFR).  The PTA is defined as 
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the probability of reaching a target value of pharmacodynamic index at a specific 

MIC. 

The CFR is the presumed population probability for attaining the target of 

pharmacodymanic index value for a specific drug dosing regimen and a specific 

population of microorganisms [4, 5].  

Although previous studies have already revealed the prediction of 

appropriate dosing regimen of vancomycin by Monte Carlo simulation [6, 7, 8]. 

However, there is no study in Thailand that explores Monte Carlo simulation for the 

prediction of suitable vancomycin dose by using MRSA specimens from Thai 

hospital. 

 

Objective 

 The aim of the present study was to predict optimal vancomycin 

intermittent infusion dosing when administrated with a loading dose followed by 

maintenance dose for patients with MRSA infection in Thailand using Monte Carlo 

simulation. 

 

Research Methodology 

 

Study population 

Adult and elderly patients infected with MRSA and receiving vancomycin 

were simulated. We assumed their ages ranging from 20 – 80 years old and creatinine 

clearance calculated by Cockcroft-Gault equation (CLcr) was ranged 20 – 100 

ml/min. 

 

Attainment of susceptible data of MRSA 

MICs of MRSA to vancomycin in 2014 were accumulated from 

Chaoprayayomraj Hospital, Thailand. Vancomycin MICs were ascertained by E – test 

(M.I.C.E™; Thermo Fisher Scientific) in accordance with CLSI 2014. 

 

Pharmacokinetic model 

Population pharmacokinetic model of vancomycin in Thai patients was 

developed from 212 Thai patients who received vancomycin [9]. Model validation 

was conducted in 34 patients who have similar characteristic to patients in modeling 

group. The two compartment model is the best model to describe for the population.  

In this model, pharmacokinetic parameters were vancomycin clearance (CLv) (l/h) = 

0.044 x CLcr (ml/min), the central volume of distribution (Vc) (l) = 0.542 x age 

(years), intercompartment clearance (Q) = 6.95 l/h, and volume of peripheral 

compartment (Vp) = 44.2 l. 

 

Pharmacodynamic index 

The relationship between pharmacokinetic and pharmacodynamic 

parameter is essential for the prediction of vancomycin effectiveness. Moise-Broder et 

al. [10] have found that the proportion between 24 – hour area under the concentration 

– time and MIC (AUC24/MIC) ≥ 400 correlated with good therapeutic outcome. 

Accordingly, AUC24/MIC ≥ 400 was used as a target value of pharmacodynamic 

index in this study. 
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Vancomycin dosing regimens 

This study estimated dosing regimens which were composed of loading 

doses and maintenance doses. Evaluation of vancomycin loading doses included 1.5, 

2, and 2.5 gm. Maintenance doses included 1 gm and 1.5 gm every 24 h; 1 gm, 1.25 

gm, 1.75 and 2 gm every 12 h, where infusion time of 1, 1.25 – 2  and 2.5 gm of 

vancomycin per dose  was set to 1, 2, and 3 hour, respectively.  

 

Monte Carlo simulation 

Monte Carlo simulation was performed by computer software (Crystal 

Ball version 2000; Decisioneering Inc., Denver, CO). Ten thousand patients were 

simulated for each  dosing regimen assessment. Distribution of CLcr and age (mean ± 

SD) were assumed to 60.00 ± 40.00 ml/min and 50 ± 30 years old, respectively. 

Pharmacokinetic parameters include CLv and Vc were supposed to lognormal 

distribution. AUC24 at steady state (360 – 384 h) was computed using the trapezoidal 

rule. Vancomycin MICs between 0.5 – 4.0 mg/l were employed to calculate PTAs of 

each dosing regimen, whereas MIC distribution was required for the CFR calculation. 

The CFR of ≥ 90% for each dosing regimen was the endpoint of appropriate dosing. 

CFR is calculated as follows: 

 

CFR =   𝑛
𝑖=1 PTAi x Fi 

 

Where the subscript i indicates the MIC category ranked from lowest to 

highest MIC value of a population of MRSA, PTAi stands for the PTA of each MIC 

and F is the fraction of the population of MRSA at each MIC. 

 

Besides efficacy of each vancomycin dosage, nephrotoxicity is an obvious 

important thing to consider. The previous studies found that high trough concentration 

was related to high risk of renal toxicity [11, 12]. Thus, the present study assessed the 

risk of renal impairment by evaluating probability to achieve trough concentration of 

≤ 20 mg/l, >20-35 mg/l, and > 35 mg/l for each vancomycin dosing. 

 

Results 

One hundred and five non-duplicate MRSA isolates with MIC between 0.5 

– 4 mg/l were collected in the study. The distribution of MIC is shown in Table 1. 

Table 2 demonstrates that loading dose rarely affected  CFR when drug concentration 

reached a plateau. Maintenance doses of 1.25, 1.75, and 2 gm administrated every 12 

h were required for achieving CFR ≥ 90%. However, Table 3 illustrates that the 

majority of population using these regimens has trough concentration > 20 mg/l.   

 

Table 1 Distribution of vancomycin MICs for MRSA 

MIC (mg/l) Percentage  

0.5 4.8% 

1 54.3% 

2 40.0% 

4 1.0% 

MIC = Minimum inhibitory concentration 
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Table 2  Probability of target attainment (PTA) and cumulative fraction of response 

(CFR) to achieve AUC24/MIC ≥ 400 for vancomycin each dosing regimen 

MD LD PTA of each MIC (mg/l) CFR 

  0.5 1 2 4  

1 gm q 24 h 1.5 gm 100.0% 64.1% 13.2% 0.0% 44.8% 

 2 gm 100.0% 63.9% 13.5% 0.0% 44.9% 

 2.5 gm 100.0% 64.1% 14.2% 0.0% 45.2% 

1.5 gm q 24 h       

 2 gm 100.0% 92.4% 41.0% 1.3% 71.3% 

 2.5 gm 100.0% 92.2% 41.2% 1.7% 71.3% 

       

1 gm q 12 h 1.5 gm 100.0% 100.0% 64.5% 13.6% 85.0% 

 2 gm 100.0% 100.0% 64.9% 14.5% 85.2% 

 2.5 gm 100.0% 100.0% 64.3% 13.5% 84.9% 

       

1.25 gm q 12 h 1.5 gm 100.0% 100.0% 80.7% 27.3% 91.6% 

 2 gm 100.0% 100.0% 81.0% 28.3% 91.7% 

 2.5 gm 100.0% 100.0% 81.3% 27.7% 91.8% 

       

1.75 gm q 12 h 2 gm 100.0% 100.0% 99.8% 53.7% 99.5% 

 2.5 gm 100.0% 100.0% 99.8% 53.0% 99.5% 

       

2 gm q 12 h 2.5 gm 100.0% 100.0% 100.0% 64.5% 99.7% 

PTA = Probability of target attainment, CFR = Cumulative fraction of response,    

MD = Maintenance dose, LD = Loading dose 
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Table 3 Probability of attaining target trough concentrations at steady state for each 

vancomycin dosing regimen  

MD LD CFR  Target Ctrough 

   ≤20 mg/l >20 –35 mg/l > 35 mg/l 

1 gm q 24 h 1.5 gm 44.8% 76.8% 21.0% 2.3% 

 2 gm 44.9% 76.0% 21.8% 2.2% 

 2.5 gm 45.2% 75.4% 22.4% 2.2% 

1.5 gm q 24 h      

 2 gm 71.3% 53.1% 29.9% 17.0% 

 2.5 gm 71.3% 53.1% 30.1% 16.8% 

      

1 gm q 12 h 1.5 gm 85.0% 26.2% 32.7% 41.1% 

 2 gm 85.2% 25.5% 33.8% 40.8% 

 2.5 gm 84.9% 25.5% 35.4% 39.2% 

      

1.25 gm q 12 h 1.5 gm 91.6% 14.2% 31.3% 54.5% 

 2 gm 91.7% 13.9% 31.1% 55.0% 

 2.5 gm 91.8% 14.0% 31.0% 55.0% 

      

1.75 gm q 12 h 2 gm 99.5% 1.8% 23.0% 75.2% 

 2.5 gm 99.5% 1.8% 23.6% 74.6% 

      

2 gm q 12 h 2.5 gm 99.7% 0.1% 17.7% 82.2% 

CFR = Cumulative fraction of response, MD = Maintenance dose, LD =Loading dose, 

Ctrough = trough vancomycin concentration 

 

Discussion  

Administration of appropriate antibiotic dosing regimen is crucial for 

recovering from infectious disease. In order to take an advantage of treating MRSA 

infection and reduce risk of toxicity, this study was conducted for  vancomycin dose 

finding to achieve the target pharmacodynamic index value for MRSA infection based 

on pharmacokinetic parameters of vancomycin in Thai patients.  

The study has found that loading dose scantly affected the change in CFR 

because drug concentration barely fluctuated when reaching a plateau. Therefore, 

assessment of proper dosing regimen should be evaluated from the maintenance dose. 

The results obtained from Monte Carlo simulation illustrated that 

vancomycin 1 gm q 12 h, an usual dosing regimen, is unable to achieve the target of 

phamacodynamic index value. Higher maintenance dosages of 1.25, 1.75, and 2 gm q 

12 h can attain estimated CFR of 92%, 100%, and 100%, respectively. However, the 

finding of this study is inconsistent with the prior research by Canut et al. [6], which 

determined vancomycin dosages in Belgium patients with higher susceptibility of 

MRSA (frequency of MIC 0.5 mg/l = 78.0%). They found that 1 gm q 12 h was an 

adequate therapeutic dose. Aroonlug  et al. [13] found that MRSA isolated from Thai 

medical school has shown a high MIC ( frequency of MIC 2 mg/l around 60%.) which 

is similar to the results from our study ( prevalence of MIC 2 mg/l = 40.0%). Because 
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of the higher MIC, it is possible that higher vancomycin dose is required for patients 

in Thailand. 

Nephrotoxicity is a significant problem to concern when patient was given 

vancomycin. The more we escalate dose of vancomycin, the more increase risk of 

renal impairment [11].  In this study, we also explored probability to achieve the 

trough concentration of ≤ 20 mg/l, > 20 – 35 mg/l, and > 35 mg/l after vancomycin 

administration. The current study found that the maintenance dose of 1 gm q 24 h had 

the lowest risk of renal impairment (probability to achieve the target trough 

concentration of ≤ 20 mg/l was around 76%). Trough concentration level of 

vancomycin dose 1 gm every 12 h was ≤ 20 mg/l for 26% and > 20 – 35 mg/l for 

34%. Although  Horey et al. [11] demonstrated that trough concentration range of > 

20 – 35 mg/l associated with appearance of nephrotoxicity only 23.6%, Lodise et al. 

[12] found that trough concentration of > 20 mg/l can cause high risk of renal toxicity. 

It seems to be unclear in terms of impact to renal function. Therefore, renal function 

may need to be monitored in patient receiving this regimen due to patient safety. 

 The maintenance doses of 1.25, 1.5, and 2 gm every 12 h, which achieved 

CFR ≥ 90%, possessed the highest risk of nephrotoxicity (more than 50% attained 

trough concentration of > 35 mg/l). We were not surprising that these dosing 

regimens causing high vancomycin trough concentration because more than a half of 

patients had low creatinine clearance. 

This study has some limitations to consider. Firstly, susceptibility of 

MRSA to vancomycin data were collected from Chaoprayayomraj Hospital which is 

an example of regional hospital in Thailand, therefore applying the result from the 

present study to other type hospitals should be carefully considered. Secondly, the 

current study employ pharmacokinetic parameters of vancomycin from study of 

Purwonugroho et al. [9] which have dialysis patients around one third of the entire 

populations in modeling group so it may affect the accuracy of the vancomycin 

dosages prediction. Nonetheless, Deng et al. [14] were performed the study to predict 

efficacy of vancomycin population pharmacokinetic models in Chinese without 

dialysis patient. The study revealed that model of Purwonugroho et al. is suitable for 

Chinese patients who have comparable ethnicity to Thai population. 

In conclusion, although 1 gm every 12 h cannot attain CFR ≥ 90% but  it 

seems to be appropriate vancomycin dosage because this regimen is nearly achieve 

CFR 90% and still be within acceptable nephrotoxic rate. Whereas the higher dose 

such as 1.25 gm, 1.75 gm, and 2 gm every 12 h of vancomycin can achieve CFR ≥ 

90% but they could not be recommended as standard dose because these regimens 

may cause unendurable nephrotoxicity.  

 

Recommendations 

Future studies should investigate the appropriate vancomycin dosing 

regimen in other healthcare settings due to the diversity of susceptibility of MRSA to 

vancomycin. We hope that there will be more studies on vancomycin pharmacokinetic 

in Thai patients with various conditions in order to design the appropriate dosage for 

them. 
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Abstract:  

 Background: In recent years the number of people suffering strokes has 

increased significantly globally. Stroke leads to many permanent complications in 

physical and mental health. High prevalence and incidence rates have been noted for 

post-stroke depression, especially among older adult population. Activities of daily 

living and social support are considered as the most correlated factors with post stroke 

depression. Thus this study explored the relationships between those factors and post-

stroke depression. 

 Methods: Eighty-nine participants were randomly sampled for this study, 

conducted in March-April 2015. The data collection occurred at the Cardiovascular 

Internal Medicine Department of Da Nang hospital and Medical Department, C 

hospitals, Da Nang, Viet Nam. Four questionnaires were used: Demographics, the 

Post-stroke Depression Rating Scale (PSDRS, reliability = .85), the Modified Barthel 

Index (MBI, reliability = .94), and the Multidimensional Scale of Perceived Social 

Support (MSPSS, reliability = .87). Frequency, percentage, mean, standard deviation, 

and Pearson Product Moment Correlation Coefficient were used to analyse the data. 

 Results: Activities of daily living and social support significantly correlated 

with post-stroke depression (r = -.885, r = -.544, r = -.596, p < .01, respectively).  

 Conclusion: Nursing intervention should include promotion of activities of 

daily living and, especially, building social support as factors for reducing post-stroke 

depression in older adults. 

 

Key words: post stroke depression, older adults, Viet Nam. 
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SIGNIFICANCE 

 In recent years the number of people suffering strokes has increased 

significantly globally. According to the World Health Organization [WHO] (2014), 

15 million people per year have a stroke. It is estimated that around 25% of men and 

20% of women have a stroke before they are 85 years of age (De Ryck et al., 2014). 

In Asia, stroke has been among the top four leading causes of death (Glamcevski II & 

Pierson, 2005). In Viet Nam annually, 18% of male deaths and 23% of female deaths 

are attributable to stroke. Furthermore, Nguyen, et al. 2011 found that, among 

Vietnamese age 45-69, stroke is a main burden for both men (14%) and women (9%) 

(Nguyen, at al. 2011). 

 Stroke leads to many permanent complications in physical and mental 

health. High prevalence and incidence rates have been noted for post-stroke 

depression, the most common psychiatric complication (Terroni et al., 2012). Linden, 

Blomstrand and Skoog (2007) found an increased frequency of post-stroke depression 

among people age 70 and over. In Thailand, post-stroke depression was detected in 

46.43% of elderly patients, comprised of mild (20.79%), moderate (18.81%) and 

severe (6.93%) (Nidhinandana et al., 2010). Post-stroke depression adversely affected 

length of recovery, general health and functional outcomes, quality of life, length of 

stay in hospital, suicide attempt and completion rates, and cognitive impairment 

(Cassidy, O’Connor & O’Keane, 2004 cited in Sit, Wong, Clinton & Li, 2007; Tang 

et al, 2005; Terroni et al., 2012). In addition, post-stroke depression can reduce 

energy, motivation, concentration and self-efficacy. Patients who are depressed when 

admitted to hospital will, upon discharge, show decreased independence in activities 

of daily living and reduced life satisfaction. It has also been asserted that elderly who 

develop major depression are two to three times more likely to develop irreversible 

dementia (Farrell, 2004). Furthermore, post-stroke depression is related to increased 

risk of another stroke or myocardial infarct (Boden-Albala, et al. cited in Brown, 

Hasson, Thyselius & Almborg, 2012). 

 The literature suggests that activities of daily living and social support are 

the most related factors with post stroke depression (Mpembi et al., 2013; Haghgoo, 

Rassafiani et al., 2013; Alajbegovic et al., 2014; Vickery et al. 2009). The 

Transactional Model of Stress and Coping, developed by Lazarus and Folkman 
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(1984), is used as a guide for this study. In Viet Nam, although stroke and post-stroke 

depression are common, their identification of factors related to post-stroke 

depression are limited in the Vietnamese literature. Most studies relevant to stroke 

and its correlates have been done in other countries. However, Viet Nam  and the 

Vietnamese have their own demographics, as well as unique cultural traits such as 

personalities, family relations, and beliefs about independence and dependence; 

surely, one could expect differences in etiology and epidemiology as well. Therefore, 

studies related factors require culture-specific investigation, in this case in the 

Vietnamese context. 

 

OBJECTIVES OF RESEARCH: 

 To examine relationships between activities of daily living, social support and  

post stroke depression among older adults in Da Nang, Viet Nam. 

 

MATERIALS AND METHODOLOGY 

Materials: 

 Demographics  

 This instrument collected general information about participants, including 

age, gender, educational level, marital status, living arrangement, and method of 

payment for their treatment. 

 The Post-Stroke Depression Rating Scale (PSDRS) 

 The PSDRS, developed by Gainotti et al. in 1997, consisted of 10 sections. 

The instrument evaluates specific aspect of the emotional, affective and vegetative 

disorder of stroke patients. For sections 1 to 9, scores range between 0 (corresponding 

to a normal state) and 5 points (corresponding to severe disturbance). In section 10 

(diurnal mood variations), scores range between a negative pole (-2) corresponding to 

an “unmotivated” prevalence of depression in the early morning, and a positive pole 

(+2) corresponding to a “motivated” prevalence of depression during situations 

stressing handicaps and disabilities. Due to this section does not mentioned about its 

severity, thus the sum of scores obtained from sections 1 through 9 can be considered 

as the “global PSDRS score”, ranging from 0 to 45 points. Gainotti et al. 

recommended a cut-off score of 9 to distinguish between absence of depression and 
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presence of Mood Disorders with Depressive Manifestations (MDDM, or mild 

depression) , and  a cut-off score of 18 to distinguish between mild depression 

(MDDM) and Major Depression Like Disorder (MDLD, or severe depression).  

 The Modified Barthel Index (MBI) 

 The MBI was developed from the Barthel Index by Shah, Vanclay, and 

Cooper (1989). The MBI, specified for use with stroke patients, has 10 sections for 

assessing activities of daily living. MBI items are scored using a 5-point ordinal scale 

which varies from item to item (e.g., 0, 1, 3, 4, or 5 for personal hygiene; 0, 3, 8, 12 or 

15 for ambulation).  With a maximum total score of 100, the MBI scoring is 

interpreted as follows: <21 = unable to perform activities of daily living; 21-54 = 

attempts to perform but is unsafe; 55-83 = needs moderate help; 84-99 = needs 

minimal help; 100 = fully independent. 

 The Multidimensional Scale of Perceived Social Support (MSPSS) 

 The MSPSS, developed by Zimet, Dahlem, Zimet and Farley in 1988, 

measures perceived social support from three sources: family, friends, and significant 

other(s). Each 7-point Likert Scale item ranges from 1 = very strongly disagree to 7 = 

very strongly agree. The MSPSS score of each subscale (family, friends, significant 

other/s) is calculated by averaging the scores for each subscale’s four items. Similarly, 

the total MSPSS score is calculated by averaging the scores for all 12 items. 

Therefore, the total perceived social support score and each sub-scale score ranges 

from 1 to 7, with higher scores indicating more social support. Zimet et al. suggest 

that scores from 1.0 to 2.9 be considered low support, 3.0 to 5.0 be considered 

moderate support, and 5.1 to 7.0 be considered high support. 

Methodology: 

 This descriptive correlational study was conducted at the Cardiovascular 

Internal Medicine Department of Da Nang hospital and Medical Department, C 

hospitals, Da Nang, Viet Nam. Eighty-nine post-stroke older adults were recruited by 

simple random sampling with the following screening criteria: inpatients who 

admitted at least 3 days, had to be 60 years of age or older, in stable enough health to 

allow them to participate for the duration of the interview, able to communicate in 

Vietnamese, and willing to participate in the study. Data were collected from March 

to April 2015. Participants completed the questionnaires as structured interviews, and 
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responses were checked for reliability and validity at the end of each interview. A 

database was build and and analysed using SPSS version 22. 

 

PSYCHOMETRIC PROPERTIES OF THE MATERIALS 

 The MSPSS had already been translated from English into Vietnamese for 

Nguyen’s (2011) study, “Factors related to self-care behaviour among older adults 

with heart failure in Thai Nguyen General hospital, Viet Nam”. That work used 126 

participants in the Cardiology–Rheumatology Unit, and found the reliability was .74. 

The three other non-demographic instruments - the PSDRS and the MBI were 

translated from English into Vietnamese and back-translated into English by three 

bilingual translators. The back-translated English versions were then compared to the 

original English versions by the researcher and a native English person (following 

Cha, Kim, & Erlen, 2007). Internal consistency reliability of the PSDRS, MBI, and 

MSPSS were .85, .94, and .87 respectively.  

 

ETHICAL CONSIDERATIONS 

 The proposal was submitted to the Institution Review Board, Faculty of 

Nursing, Burapha University. After getting approval from the committee, the research 

was conducted. The researcher clearly explained the aims of the study, research 

procedure, benefits, and safety of this study to the participants before obtaining their 

consents. Participants were assured that they had a right to refuse or withdraw from 

the study at any time. No any harm to participants had been identified with the study. . 

Code numbers were used on the questionnaires for identification, instead of 

participant’s names. Participants were assured that the data were kept in anonymity, 

confidentiality and no personal information was disclosed to any other persons. No 

physical examination or interference was implemented to further investigate 

participant’s situation.  

 

DATA ANALYSIS 

 Descriptive statistics were used to present demographics and variables. 

Pearson Product Moment Correlation was used to explore the relationship of activities 
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of daily living, social support and post-stroke depression. The significance level was 

set at .05.  SPSS version 22 was used for all data analysis. 

 

RESULTS 

 Table 1 shows that the eighty-nine post-stroke older adults ranged in age 

from 60 to 96 years, with an average of 72.02 years (SD = 10.52); nearly half the 

participants (48.3%) were in their sixties. The gender distribution was nearly equal: 

55.1% male and 44.9% female. About two-thirds (68.5%) of subjects were married 

and the great majority (84.3%) lived with their family. Most of the post-stroke older 

adults had completed some general education (primary, secondary or high school); 

only one-tenth (10.1%) had no formal education, and only a minority (14.6%) had any 

post-secondary education. Nearly all (97.8%) used insurance to pay for their health 

care. 

 

Table 1.  Characteristics of the samples (n = 89) 

  

Post-stroke older adults Frequency percentage 

Age group (years old)  

   60 – 69 

   70 – 79 

   80 – 89 

   90+ 

Mean = 72.02, SD = 10.52, Range 60 – 96 

 

43 

23 

19 

4 

 

48.3 

25.8 

21.3 

4.5 

Gender  

   Male 

   Female  

 

49 

40 

 

55.1 

 44.9  

Marital status  

   Single 

   Married 

   Divorced  

   Widowed 

 

5 

61 

2 

21 

 

5.6 

68.5 

2.2 

23.6 
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Table 1. (Continued) 

 

  

Post-stroke older adults Frequency percentage 

Educational level (Numbers of year of study) 

   No schooling (0 year) 

   Primary school (1- 5 years) 

   Secondary school (6 – 9 years) 

   High school (10 – 12 years) 

   Graduate and higher (> 12 years) 

Mean = 8.7, SD = 4.76, Range 0 – 17 

 

9 

15 

21 

31 

13 

 

10.1 

16.9 

23.6 

34.8 

14.6 

Educational level (Numbers of year of study) 

   No schooling (0 year) 

   Primary school (1- 5 years) 

   Secondary school (6 – 9 years) 

   High school (10 – 12 years) 

   Graduate and higher (> 12 years) 

Mean = 8.7, SD = 4.76, Range 0 – 17 

 

9 

15 

21 

31 

13 

 

 

10.1 

16.9 

23.6 

34.8 

14.6 

Living arrangements 

   Alone 

   Couple only 

   With family 

 

9 

5 

75 

 

10.1 

5.6 

84.3 

Paying for treatment  

   By health insurance 

   By him/herself 

 

87 

2 

 

97.8 

2.2 

 

 There were significant, strong negative correlations between post-stroke 

depression and activities of daily living, social support (r = -.885 and r = -.544, p < 

.001, respectively). (Table 2) 
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Table 2. Relationships between activities of daily living, social support and post 

stroke depression (n = 89) 

 

Variables 
Post stroke depression 

r p - value 

Activities of daily living -.885** .000 

Social support -.544** .000 

**Correlation is significant at the 0.01 level 

 

DISCUSSION 

 The finding was the inverse relationship between activities of daily living 

and post-stroke depression (r = -.885, p < .001). Greater independence in activities of 

daily living is lined with lesser risk of post-stroke depression. The mean score of 

activity of daily living was 49.11 (SD = 31.35), meaning older adults were judged 

unsafe in performing regular activities; put bluntly, after their stroke, participants 

were disabled. In fact, stroke has been a major cause of disability in older adults 

(Gorina et al., 2006). According to Fiske et al. (2009), “vulnerabilities appeared to 

modify the effects of stressful events on depression”. For example, “a variant of 

serotonin transporter gene promoter region (5-HTTLPR)” is related to increasing of 

risk of depression. Additionally, depression might lead to “further deterioration of 

physical function and a vicious cycle” (Richardson, Bedard & Weaver, 2001).  

Lazarus and Folkman (1984) mentioned that illness and injury, like stroke and 

disability, were formal properties of situations which made the human stressful. 

Furthermore, the results showed that participants could not perform even basic 

activities such as personal hygiene, bowel control or bladder control. This could 

certainly lead to negative psychological outcomes (Hackett & Anderson 2005; 

Lazarus & Foklman, 1984) because, based on the WHO (2014) definition of  

depression, feelings of low self-worth was one correlate of depression; thus, if 

participants could perform activities of daily living, they might well rate higher in 

confidence and self-worth, which could in turn reduce feelings of burden and stress. 

Moreover, Glamcevski II and Pierson (2005) “suggested a number of valid 

psychodynamic reasons why inactivity or significantly reduced activity can lead to 
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poor mental health”.  All these studies and others (Huang et al., 2014; Haghgoo et al., 

2013) support the results of this study: that activities of daily living negatively 

correlate with post-stroke depression. .   

 Another significant result was that social support was inversely related to 

post-stroke depression (r = -.544, p < .001). The mean social support score was 4.72 

(SD = 1.09); generally participants receive moderate social support. Participant in the 

study reported that they were “helped and supported emotionally” ( X  = 5.63, SD = 

1.26), they could “talk about problems with their family” or “friends” ( X  = 5.65, SD 

= 1.13; X  = 4.01, SD = 1.53) and “share joys and sorrows” ( X  = 4.47, SD = 1.80). 

In addition, older stroke survivors also benefitted by help with decision making ( X  = 

5.81, SD = 1.20). This is logical because the majority of participants (84.3%) lived 

with their family. This proportion was quite representative of the general Vietnamese 

population, as indicated in the results of Giang and Pfau (2007), who found a  high 

proportion of elderly people living with their children. Additionally, Vietnamese 

culture encouraged family to care for their older members until death (Quynh & Thao, 

2005). That help and support can help the elderly feel more pleasure and less guilt, 

which are non-characteristic of depression (WHO, 2014). In addition, Lazarus and 

Folkman (1984) stated that formal properties of situations, such as social support, 

divorce, or bereavement, which create the potential for threat, harm, or challenge, 

should be of concern. Thus it is understandable that social support reduced older 

adults’ odds of post-stroke depression or depressive symptoms (Fiske et al., 2009). 

Additionally, a study by DiMatteo (2004) indicated that social support was strongly 

associated with better medication adherence for those with chronic illness. As 

expected, the results of the current study suggested that Vietnamese older adults who 

received higher levels of social support suffered less depression than those who had 

lower social support. This finding mirrors the results of Chau et al. (2010), who found 

that social support was negatively associated with depression among 210 elderly 

stroke survivors. Sit et al. (2007) also found that social support was inversely related 

to post-stroke depression (r = -.421, p < .001). 
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SUGGESTION 

  

 While post-stroke physical rehabilitation will affect and determine whether 

activities of daily living mastery can improve, enhancing social support is more 

psychologically and socially determined and, it would seem, more under the control 

of the individual, family, and health care professional. It is recommended that 

clinicians not only routinely screen post-stroke elderly for depression, but also note 

social support levels, and suggest and implement strategies to enhance those. 

Additionally, other relevant variables such as self-esteem, stroke severity, co-

morbidity should be further studied. Moreover, this study should be repeatedly 

conducted in other settings including in the community or nursing home. Finally, the 

effective nursing intervention for reducing depression after stroke in older adults 

should be conducted then. 
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Abstract 

 The purpose of this study was to examine factors related to quality of sleep 

among patients after receiving major orthopedic surgery in Vietnam. The Theory of 

Unpleasant Symptom (Lenz, Pugh, Milligan, Gift, & Suppe, 1997) was used as research 

framework of this study. The simple random technique was used to recruit 82 patients 

who were received major orthopedic surgery at Traumatology-Orthopedic department in 

Hue University Hospital, Vietnam. The participants were asked to complete five 

questionnaires including the Verran and Snyder - Halpern Sleep Scale (VSH), Numeric 

Pain Intensity Scale, Lee Fatigue Scale (LFS), Hospital Anxiety and Depression scale 

(HADS-A), and Disturbances from Environmental Care Questionnaire on the second 

postoperative day. Data were analyzed by using descriptive statistic and Pearson Product 

Moment correlation coefficient.  

 The results indicated that mean score of quality of sleep was at a moderate 

level (M = 83.24, SD = 15.17) during the second postoperative night. Pearson correlation 

coefficient analysis revealed that postoperative pain, fatigue, anxiety, and disturbances 

from environment of care were significantly and inversely correlated with quality of sleep 

(r = -.61, p < .001, r = -.54, p < .001, r = -.56, p < .001, r = -.58, p < .001, respectively). 

These findings provide a better understanding of quality of sleep. Moreover, nursing care 

for patients in postoperative period should manage influencing factors in order to 

promote patient’s sleep quality. 

 

Key Works: Quality of sleep, relationship, major orthopedic surgery, Vietnam. 

 

 

"Creative Education: Intellectual Capital toward ASEAN " 338 Graduate School, Silpakorn University



 

Introduction 

 The number of major orthopedic surgery has been increasing worldwide 

(Pina, Ribeiro, & Santos, 2011). Poor sleep quality is considered as a symptom that 

patients commonly complaint such as sleep disturbance, sleep ineffectiveness, sleep 

deprived, and sleep disruption following major orthopedic surgery in hospital (Krenk, 

Jennum, & Kehlet, 2013; American Academy of Orthopedic Surgeons, 2014; Tranmer et 

al., 2003). In a recent study of Wylde, Rooker, Halliday, & Blom (2011) reported that 

patient’s sleep were usually woken about 47 - 52% of major orthopedic surgery patients 

from the first postoperative night to the third night. From the literature reviews, the 

finding found that most of patients frequently complained of unsatisfactory sleep due to 

difficulty in falling sleep, decreased total time sleep, increased number of sleep arousal 

and day time sleep, wakening up early in the morning on the first postoperative night. 

These patients felt unsatisfactory sleep quality until the fourth postoperative day 

(Chouchou, Khoury, Chauny, Denis, & Lavigne, 2014; Cronin, Keifer, Davies, King, & 

Bixler, 2001; Krenk et al., 2012). Therefore, poor sleep quality is one of important 

symptoms that affect patient’s recovery after receiving major orthopedic surgery 

(Buyukyilmaz, Sendir, & Acaroglu, 2011; Tranmer et al., 2003).  

   Theoretically, human body requires adequate sleep to restore energy, 

synthesize protein, and repair tissues (Frank, 2010). Especially, patients who receive 

major surgery with damaged tissue or fractures, have an increased need for adequate 

sleep to repair damaged tissues and prevent complications in order to shorten recovery 

time (Humphries, 2008). When reviewing literatures about sleep quality in major 

orthopedic surgery, there are several factors involving sleep quality, but the findings 

found that there were 4 factors that the most correlated to quality of sleep including pain, 

fatigue, anxiety, and disturbances from environment of care. The theory of Unpleasant 

symptom (Lenz et al., 1997) mentioned that the influencing factors are divided into three 

catergorizes: physiological factors, psychological factors, and situational factors, which 

affected symptom experience. As mention above, these four factors were defined into 

three groups: 1) postoperative pain and fatigue are identified as physiological factor, 2) 
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anxiety is asserted to be psychological factor, and 3) environmental factor is defided as 

situational factors, in which congruent with explanation of the theory of Unpleasant 

symptoms (Lenz et al,  1997).  

   Moreover, quality of sleep was mostly studied in the Western countries, or 

reported in the intensive care settings. Even though, lack of researches has been reported 

quality of sleep in major orthopedic surgery patients in Eastern countries and in Vietnam. 

Therefore, it requires to conduct this study in Vietnam, especially in Hue University 

Hospital in order to understand how quality of sleep related to postoperative pain, fatigue, 

anxiety, and disturbances from environmental care. 

 

Objectives 

 The study was conducted in order to: 

  1) Describe characteristics of postoperative pain, fatigue, anxiety, 

disturbances from environment of care, and quality of sleep among patients after 

receiving major orthopedic surgery.  

  2) Explore factors including postoperative pain, fatigue, anxiety, and 

disturbances from environment of care whether they related to quality of sleep among 

patients after receiving major orthopedic surgery. 

  

Research Methodology 

 This study was a descriptive correlation design. The population was major 

orthopedic surgery patients who underwent any emergency surgeries at department of 

Traumatology-Orthopedics in Hue University Hospital, Vietnam from March to May 

2015. The simple random sampling technique was used to recruit 82 participants who met 

inclusion criteria including age range from 18 to 65, able to communicate and answer 

questionnaires by Vietnamese language, free from other acute illness (heart diseases, 

hypovolemic shock, severe infections, etc.) and chronic illness (depression, anxiety 

disorder, cancer, rheumatoid arthritis, etc.)  

 

"Creative Education: Intellectual Capital toward ASEAN " 340 Graduate School, Silpakorn University

http://www.ncbi.nlm.nih.gov/pubmed?term=Lenz%20ER%5BAuthor%5D&cauthor=true&cauthor_uid=9055027


 

 Research instruments 

 Data were collected by using six questionnaires consist of: 

  1. The Patient’s Profile Record Form  

  This questionnaire was developed by the researcher, encompassing of two 

parts: the demographic data and the clinical data. The demographic data includes age, 

sex, educational level, employment status, marital status, and income. The clinical data 

includes diagnosis, type of surgery, type of anesthesia, length of anesthesia time, and 

name of analgesic / sleeping pills using in the postoperative days. 

   2. The Numeric Pain Intensity Scale (NPIS) 

   This instrument is popular and useful in assessing the intensity of pain in 

surgical patients (McCaffery et al., 1989). The scale includes horizontal line 10 units with 

anchors indicating the extremes of pain. The participant will be asked to place a mark 

indicating where the current pain lies on the line. The left anchor represents “no pain”, 

whereas the right anchor represents “worst possible pain”. The values on the pain scale 

correspond to pain levels as follows: 1 – 3 score refer to mild pain, 4 – 6 score refer to 

moderate pain, and 7 – 10 score refer to severe pain. 

   3. Lee Fatigue Scale (LFS) 

   This tool was developed by Lee (1991) to measure the subjective experience 

of fatigue. That is the feeling of extreme tiredness or exhaustion often involving muscle 

weakness. This instrument consists of 18 items and categories into two subscales: 1) 

fatigue has 13 items and 2) energy has 5 items with a visual analogue line from 0 to 10 

cm. The mean score of the fatigue is ranged from 0-10. The values on the fatigue scale 

correspond to fatigue levels as follows: 1 – < 4 score refers to mild fatigue, 4 – < 7 score 

refers to moderate fatigue, and 7 – 10 score refers to severe fatigue. The Cronbach’s 

coefficient value of instrument was .93. 

   4. The Hospital Anxiety and Depression Scale (HADS) 

   The Hospital Anxiety and Depression Scale was developed by Zigmond and 

Snaith (1983) to measure level of anxiety and depression. The HADS is a patient-

reported instrument with 14 items. These fourteen items are classified into 2 parts: 7 
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items measure anxiety (HADS – A) and 7 items measure depression (HADS - D). Since 

this study has focused on patient’s anxiety level. Therefore, only the HADS – A sub-scale 

was used. Patients will be asked to answer seven statements in the questionnaire by rating 

in the four points Likert scale range from 0 - 3. The anxiety score range from 0 - 21, > 0 - 

7 score refers to mild anxiety, 8 - 14 score refers to moderate anxiety, and 15 - 21 score 

refers to severe anxiety. The Cronbach’s alpha coefficient value was .83. 

  5. Disturbances from Environmental Care Questionnaire 

  This instrument was developed by Xuan (2013) to assess the environmental 

factors that contributed to disturb sleep among postoperative patients. This instrument 

consists of 12 questions that is divided into 4 sub-items: 1) noise of nursing activities has 

4 items, 2) light inpatient’s room has 1 item, 3) noise from equipments has 4 items, and 

4) noise from talking has 4 items. This scale includes horizontal line 10 units with 

anchors indicating the extremes of disturbance level. The left anchor represents no 

disruption, and on the right anchor is represents the most significant disruption. The 

participant will be asked to place a mark indicating each disturbance on the line. The total 

score for all items ranges from 0 to 120 as follows: >0 - 39 score refers to mild 

disturbing, 40-79 score refers to moderate disturbing, 80-120 score refers to severe 

disturbing. The Cronbach’s alpha coefficient value was .82. 

    6. The Verran and Snyder – Halpern Sleep Scale (VSH) 

    The VSH sleep scale was developed by Snyder-Halpern and Verran (1987) to 

evaluate the quality of patient previous night’s sleep by using 15 items self report measure. 

This tool measures three dimensions of sleep: 1) sleep disturbance provides information 

about the patient’s perception of the degree of disturbed sleep, 2) sleep effectiveness assess 

the patient’s perception of how effective they considered their sleep, and 3) sleep 

supplementation assess the patient’s perception of how their sleep was improved with 

additional sleep times. Each item on the scale contains a visual analogue response on a 10 

cm unmarked line with word descriptors at the endpoints. The scores on items related to 

sleep disturbance and sleep supplementation must be reversed. Then the total score of this 

instrument will be calculated by sum score of all items. The score ranges: 0 - 50 refers to 
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poor quality of sleep, 51 - 100 refers to moderate quality of sleep, and 101 - 150 refers to 

good quality of sleep. The Cronbach’s alpha coefficient value was .90. 

 Data collection procedure 

 After the proposal was approved by the Institutional Review Board, Faculty of 

Nursing, Burapha University, Thailand. The researcher approached Director of Hue 

University hospital, Vietnam to get permission for data collection. The simple random 

sampling technique was used to recruit potential sample. The researcher randomly 

selected 4 days of each week by drawn out one at a time until getting 4 days. In each day, 

the potential samples were eligible for study if they met the inclusion criteria, would be 

involved by the selection of patients on the second postoperative day from 8 to 11 am at 

Traumatological - Orthopedic department in 2 months from March to May, 2015.  

On the day of data collection, the researcher informed the patients about the 

purposes, method, and procedure of the study. The researcher asked for signature of 

consent form if willing to participate in the study. Then the researcher provided the 

questionnaires and explained how they could complete all items in the questionnaires. 

These questionnaires were self complete by participants at their beds and collected by the 

researcher after finished. The Patient Profile Record Form was completed from patient’s 

medical record. All data were checked for completeness by researcher. The data were 

coded and entered into a computer spreadsheet and prepared for data analysis. 

 Data analysis 

 Descriptive statistic and Pearson correlation coefficient were used to analyze 

data. 
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Results 

 The results showed that among samples of 82, the average age of participants 

was 39.30 + 15.11. There were more males (64.6%) than females (35.4%). Most 

participants were married (61%). Among participants who have employment (68.3%), 

worker accounted for 73.2%, followed by farmer (17.8%). Participant’s income earned 

around 2 to 3 million VND per month (41.5%). Most participants underwent lower 

extremity fractures (67.1%), type of treatment was internal fixation treatment (84.1%), 

regional anesthesia (61%), and average time of anesthesia 110.49 minutes (SD = 36.71). 

On the day of surgery, Paracetamol was used the highest (73.2%), and follow by 

paracetamol combined with Morphin (20.7%). On the first postoperative day, participants 

only received the highest Paracetamol (92.8%).  

 The mean score of quality of sleep was at a moderate level (M = 83.24, SD = 

15.17) (table 1). In comparison three sub-items of quality of sleep, the Mean % showed 

that participants had the highest problem about sleep effectiveness (Mean % = 38.98), 

followed by sleep disturbance (Mean % = 52.27), and sleep supplementation (Mean % = 

77.68). The lowest score of sleep effectiveness’s items was “subjective quality of sleep” 

(M = 3.54, SD = 1.49). It means that participants had not a good night’s sleep. The lowest 

score of sleep disturbances’s items was “quality of disturbance” (M = 4.06, SD = 1.75). It 

means that participants were disturbed sleep during sleep. Sleep supplementation’s items 

showed a lowest score of “wake after final arousal” (M = 4.98, SD = 1.61). It means that 

after morning wakening participants still were dozed off and on. 

.  
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Table 1   Range, mean, standard deviation and Mean % of quality of sleep on the 2
nd

 

postoperative night (n = 82). 

 

Items 
Range 

Mean SD 
Mean

% Possible Actual 

Sleep effectiveness 0 - 40 5 - 31 15.59 5.21 38.98 

Subjective quality of sleep 0 - 10 1 - 7 3.54 1.49  

Total time of sleep 0 - 10 1 - 8 3.57 1.33  

Sleep sufficiency Evaluation 0 - 10 1 - 8 3.79 1.68  

Rest upon Awakening 0 - 10 2 - 8 4.68 1.34  

Sleep disturbance 0 - 70 12 - 55 36.59 9.28 52.27 

Quality of disturbance 0 - 10 1 - 9 4.06 1.75  

Quality of latency (QL) 0 - 10 2 - 9 4.67 2.07  

Sleep latency 0 - 10 2 - 8 5.05 1.89  

Mid-sleep awakening 0 - 10 1 - 8 5.62 2.00  

Soundness of sleep 0 - 10 1 - 7 6.68 1.36  

Movement during sleep 0 - 10 2 - 9 6.70 1.61  

Wake after sleep onset 0 - 10 4 - 9 7.17 1.37  

Sleep supplementation 0 - 40 3 - 14 31.07 2.51 77.68 

Wake after final arousal 0 - 10 2 - 9 4.98 1.61  

Daytime sleep 0 - 10 7 - 10 8.06 .78  

Afternoon sleep 0 - 10 7 - 10 8.55 .76  

Morning sleep 0 - 10 8 - 10 9.49 .65  

Quality of sleep (total) 0 - 150 51 - 123 83.24 15.17  

 

From table 2, participants mostly experienced postoperative pain, fatigue, and 

anxiety at a moderate level on the second postoperative day (M = 6.01, SD = 1.37; M = 

4.36, SD = .73; M = 8.61, SD = 2.81, respectively). The disturbances from environment 

of care were mild disturbed patient’s night sleep (M = 26.62, SD = 9.08)  
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Table 2  Range, mean, standard deviation of postoperative pain, fatigue, anxiety, 

disturbances from environment of care on the 2
nd

 postoperative night (n = 82) 

 

 

Items 
Range 

Mean SD Interpreting 
Possible Actual 

Postoperative pain 0 - 10      3 - 9   6.01 1.37 Moderate level 

Fatigue 0 - 10 2.46 - 6.19   4.36   .73 Moderate level 

Anxiety 0 - 21 3 - 16     8.61 2.81 Moderate level 

Disturbances from 

environment of care 

   0 - 120  6 - 44 26.62 9.08 Mild level 

 

 According to table 3, Pearson correlation coefficient analysis shows that 

quality of sleep was significantly and strongly correlated with postoperative pain (r = -

.61, p < .001). In addition, fatigue, anxiety, and disturbances from environment of care 

moderately correlated with quality of sleep (r = -.54, p < .001, r = -.56, p < .001, r = -.58, 

p < .001, respectively). 

     

Table 3 Pearson correlation coefficient among postoperative pain, fatigue, anxiety, and 

disturbances from environment of care and quality of sleep (n = 82) 

 

Variables 1 2 3 4 5 

1. Quality of sleep -     

2. Postoperative pain -.61*** -    

3. Fatigue -.54*** .56*** -   

4. Anxiety -.56*** .52*** .29** -  

5. Disturbances from environment of care -.58*** .30** .27** .48*** - 

** p < .01, *** p < .001 

 

Discussion 

 Quality of sleep in patients after receiving major orthopedic surgery 

 On the second postoperative day, quality of sleep in postoperative orthopedic 

patients was reported at a moderate level. Participants perceived the highest problem 
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about sleep effectiveness, and followed by sleep disturbance. It indicated that participants 

experienced a not good night’s sleep, reduced total time of sleep, and did not have 

enough sleep time. This result was explained that the participants were usually disrupted 

during sleep, prolonged duration of sleep onset, difficult in falling sleep, and midnight 

sleep awakening. In addition, the participant’s sleep was disturbed from surgery such as 

uncomfortable position, wound bandage, fluid infusion, pain, fatigue, or anxiety. 

Moreover, the disturbances from hospital environmental with noises, other peoples would 

affect patient’s quality of sleep. This result was consistent with previous study which 

indicated that poor sleep quality was common symptom in hospitalized patients, most of 

patients were commonly complained poor quality of sleep (Jolfaei et al., 2014; 

Buyukyilmaz et al. (2011). Others research found that 42% of patients frequently 

complained of unsatisfactory sleep after surgery, and remained 23% of cases have 

unsatisfactory sleep quality until four days (Chouchou et al., 2014). In a study conducted 

on 110 patients in Canada, had shown that orthopedic surgery patients experienced 

greater sleep disturbance (M = 33.98, SD = 19.56) and less sleep effectiveness (M = 

20.41, SD = 9.39) on the second postoperative night and across all three postoperative 

nights as well (Tranmer et al., 2003).  

Characteristics of postoperative pain, fatigue, anxiety, disturbances from 

environment of care 

The finding of this study found that participants had experienced about 

postoperative pain, fatigue, and anxiety at a moderate level. These results have been 

determined to begin as a result of the surgical incision, damaged tissues, muscle spasm, 

impairing postoperative nutritional intake and decreasing mobility. Moreover, these 

findings were impacted by the patient's concern about their general health, uncertainty 

regarding the future, incapacitation, loss of independence. This finding was consistent 

with previous studies conducting on postoperative patients, found that pain, fatigue, 

anxiety were commonly occurred (Buyukyilmaz et al., 2011; Long, 2010; Wylde et al., 

2011; Nickinson, Board, & Kay, 2009; Rubin et al., 2002). The disturbances from 

environment of care were mild disturbed patient’s night sleep. Among this factor, noise 
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from talking of caregivers and other patients was the most influence patient’s night sleep. 

This result was explained that caregivers were allowed to stay bedside of patients during 

the night time, and the patient’s room was small, therefore any noise from other could 

disturb others sleep. This finding was consistent with previous studies which indicated 

that noise from other patients or roommate in hospital affects patient’s night sleep 

(Jolfaei et al., 2014; Şendir, Acaroğlu, Kaya, Erol, & Akkaya, 2007). 

 Factors related to quality of sleep among patients after receiving major 

orthopedic surgery  

 The current of the study showed that postoperative pain, fatigue, anxiety, and 

disturbances from environment of care had a negatively significant correlation with 

quality of sleep on the second postoperative night. Among these factors, the result 

showed that pain strongly and inversely correlated with quality of sleep (r = -.61, p < 

.005). This finding was explained that postoperative pain frequently disturbed patient’s 

night sleep by increasing difficulty in falling asleep and awakening patient during mid-

sleep time. This finding was consistent with the study of Lane & East (2008) about sleep 

experience on surgical patients, also showed that pain correlated with sleep disruption (r 

= .60). Another study found that quality of sleep in hospitalized patients was negatively 

correlation with severity of pain (r = .50, p = .001) (Jolfaei et al., 2014).  

 Another finding of this study found that fatigue, anxiety, and disturbances 

from environmental care significantly moderate correlated with quality of sleep (r = -.54, 

p < .001; r = -.56, p < .001; r = -.58, p < .001, respectively). This results were consistent 

with a previous studies that the most prevalent factors influencing the sleep of the 

patients were patient factors (i.e., level of fatigue, anxiety), noise factors (i.e., other 

patients, loud voices), and physical environmental factors (i.e., lights on the unit) (Krenk 

et al., 2014; Topf &Thompson, 2001; Simpson et al., 1996). Similarly, Pokryszko-Dragan 

et al. (2013) showed that fatigue significantly correlated with sleep disturbance (r = .43, p 

= .001). In addition, this finding was the same as previous study that the higher state 

anxiety the more difficulty sleep (p = .009) (Kain & Caldwell-Andrews, 2003). 

Moreover, Tranmer et al. (2003) observed that disturbances from environment of care 
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correlated with sleep disturbance (r = .46, p < .01), correlated with sleep effectiveness (r 

= -.30, p < .02) on the second postoperative night. The factors that related to sleep in our 

study were similar to those in previous studies. 

Based on the current findings of this study which were consistent with the 

explaination of the Theory of Unpleasant Symptom (Lenz et al., 1997) that postoperative 

pain and fatigue were determined as physiologic factors, anxiety is psychological factor, 

and disturbances from environment of care is situational factors influencing unpleasant 

symptoms as quality of sleep. 

 

Recommendations 

Based on the findings of this study, in order to promote quality of sleep, and 

provide an optimal nursing care for patients after receiving major orthopedic surgery. The 

researcher has suggestions that: 

1. Nurses should manage postoperative pain, and fatigue as effectiveness by 

giving painkiller as appropriate time,  using other non-pharmacological intervention for 

control pain, and support activities daily of livings.  

2. Reducing patient’s anxiety by providing medical information, patient’s 

condition, self care teaching. In addition, nurses must have a friendly manner and 

attitude, and good communication. 

3. Education for patients and caregivers to keep silent during sleep time by turn 

of mobile phone ring, don’t make noise, and turn of the room’s light. 

4. Nursing activities shouldn’t interrupt patient’s night sleep unless in case of 

emergency, reduce unnecessary noise from equipments during sleep time. 
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Abstract 

Purpose: Identify the determinants of catastrophic health expenditure and 

impoverishment  among households in Cambodia in 2012, and assess the degree to 

which Cambodian households who received the health equity fund benefit were 

protected from catastrophic health expenditure and impoverishment. 

Design/Research Methodology : A descriptive study using cross-sectional household 

survey data from the nationally representative Cambodian Socio-Economic Survey 

2012 (CSES). An internationally recognized and standardized methodology 

developed from WHO was used to calculate the proportion of catastrophic health 

expenditure and impoverishment due to health spending in Cambodia, and Logistic 

regression (Logit model) were performed to identify the determinants the catastrophic 

health expenditure and impoverishment. 

Findings: The proportion of households associated with catastrophic health 

expenditure and impoverishment due to medical spending were 6.66 % % and 3.54% 

respectively. Factors associated with catastrophic health expenditure and 

impoverishment  mainly included location of residence, households size, inpatient, 

chronic illness, severe illness, households grouping into higher consumption 

expenditure quintiles, and  other characteristics of households were more likely to 

experience catastrophic health expenditure and impoverishment. Households having 

health equity card, received subsidy free care, and enrolled in insurance could be 

protected from facing catastrophic health expenditure and impoverishment. 

Keywords: Cambodia, Catastrophic health expenditure, Impoverishment, Poverty, 

Out of pocket health expenditure. 

Introduction 

   All countries across the globe structure  their  own  different kinds of  health system  

in order to provide health care services in term of preventive and curative cares that 

able to make a substantial diversity to population health. Health is human right. 

Basically, people need full stock of health for their daily activities. Healthy nations 

are of course relied on how good the health care system of those countries designed 

their services that meet peoples’ satisfaction. However, accessing these services can 

lead to households facing catastrophic spending on health care payments and some 

become impoverished (Xu, 2004). 
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 Health care systems are obviously structured not only for improving the peoples’ 

health as generality but also attempting to prevent households from catastrophic 

health expenditure even associated with a small health problem (WHO, 2000). Out-

of-pocket (oop) payments for healthcare can cause households to experience 

catastrophic expenditures and  pushing  them   into  poverty (Balarajan Y, Selvaraj S, 

& Subramania SV, 2011) and (Bredenkamp C, Mendola M, & Gragnolati M, 2011). 

Approximately 44 million households face catastrophe of  health care spending 

annually over the world , of them around 25 million are pushed into poverty because 

of their health expenses(K. Xu et al., 2007) and (Shahrawat R & Rao K D, 2012). In 

countries where social health protection are available, people are protected from 

disastrous health care spending but many households from low- and middle-income 

countries experience high OOP payments on health care and do not cover by any 

kinds of risk-pooling mechanisms, those households are forcing into suffering, asset 

depletion, debt, reducing basic subsistence needs, and sometimes become  financially 

catastrophic (Yardim, Cilingiroglu, & Yardim, 2010);(Shiff  Clive, Onwujekwe  

Obinna, Hanson Kara, & Uzochukwu  Benjamin, 2012) and (Binnendijk E, Koren R, 

& Dror DM, 2012). 

  High health care payment from out-of pocket among poor people in Cambodia is 

the main financial barrier to access equitability and quality of healthcare services. 

Like other low-and middle income countries in the region and other particular parts of 

the world, majority of poor people in Cambodia have decided to be self-prescribed or 

tried to live with illness until the end of their life. What a tragic event is that many 

illnesses and deaths occur from the conditions that are preventable and treatable 

(VSO, 2006). Without financial health protection mechanism and unable to access to 

Health Equity Fund (HEF)  with very limited covering, too often they use money 

borrowing approaches from formal and informal financial institutions and/or selling 

their assets as a coping strategy to health care expenses. 

Health care financing in Cambodia is sustainably relied on out of pocket health 

expenditure. According to National Health Account of Ministry of Health in 2012, 

out-of-pocket health expenditure accounted for 60.3% of total health expenditure, 

while the government spending on health recorded only 19.3%, and 1.3% as a share 

of GDP that can be considerably quite small (NHA, 2012). Reliance on OOP to 

finance health care services keep households be exposure to hazard of incurring a 

huge medical expense when  one of their household members get sick. Therefore, 

health shocks can push households into financial catastrophe resulting from health 

care payment and lost their income due to inability to work (Ke Xu et al., 2003). 

Catastrophic health expenditure is not always defined as an identification to high 

health-care cost (Wyszewianski, 1986). A huge demand for payment for surgical 

treatment, or a specialized procedure, for instance, may be not disastrous even if a 

household does not tolerate all of the costs, because the service is provided for free of 

charge or at a subsidized fee of service, or is covered by charged insurance. On the 

other hand, even for small expenses for common illnesses can be financially 

catastrophic for poor households without insurance coverage or subsidy. (Xu, 2004) 

defined that households experience catastrophe in health care payments when their 

total out-of-pocket health expenditure equals or exceeds 40% of their capacity to pay. 
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The capacity to pay among households is regarding to their effective income being 

left over after payments on basic subsistence needs have been encountered. 

Impoverishment is defined as a non-poor household became poor because of the 

health care spending when they sought for health services (Xu, 2004). 

Health Care System in Cambodia 

 The Ministry of Health of Cambodia consists of three main directorate generals 

at central level: Directorate General for Inspection, Health, and Administration and 

Finance. Health care system, roles and functions are being reviewed as part of an 

institutional development and reinforcement process. The private health sector has 

been increasing rapidly in the past decade and they have been playing an important 

role in absorbing a substantial part of out-of pocket spending. Majority of public 

health civil servants have also initiated private activities to complement their low 

official government salaries to earn additional income for supporting their living. In 

addition, non-for-profit NGO providers supply a significant number of hospitals, 

diagnostic and treatment and primary health care services. Administrative 

enforcement of private practice guidelines needs to become a more noticeable aspect 

of the Ministry of Health’s effort (WHO, 2011). 

Cambodia has a mixed public private service delivery system. Public health 

service delivery is organized through two levels of services, both provided in all 

operational districts. The Minimum Package of Activity( MPA) is basically providing 

primary health care services at the health centres and  the Complementary Package of 

Activity (CPA) provided secondary health care at the referral hospitals ( district and 

provincial hospitals) . The private sector does not deliver minimum and 

complementary services. Private medical practitioners, workplaces and not-for-profit 

NGOs provide a limited range of services. Tertiary services are provided variety of 

health care services through six national hospitals which are located in the main city, 

Phnom Penh,  and they are considered as semi-autonomous hospital (MoH & WHO, 

2012).  

Health Care Financing 

The health care system in Cambodia is sustainably financed by a large degree 

of OOP , approximately  60% of total sources for financing health service system 

delivery  ,  which is a major cause of concern (NHA, 2012). First, OOP presents a 

major obstruction to health care access and it is too frequent to cause indebtedness 

and impoverishment. Second, OOP does not facilitate risk-sharing among the 

population to prevent CHE and impoverishment. Third, OOP is not a very efficient 

way of financing health care. Relying on OOP may delay care-seeking, which makes 

it more costly to treat the patient when they are hospitalized to the health facility or 

present at outpatient department. 

Objectives: 

- Calculate the proportion of households experienced with catastrophic 

spending and become impoverished because of health care expenditure. 
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- Identify the determinants of catastrophic health care payments among 

households in Cambodia in 2012. 

- Assess the degree to which Cambodian households who receive the HEF 

benefits were protected from catastrophic spending and impoverishment 

caused from medical expense. 

 

Research Methodology 

 A descriptive study using cross-sectional household survey data from the 

nationally representative Cambodian Socio-Economic Survey 2012 (CSES), annually 

implemented by National Institute of Statistics (NIS), Ministry of Planning (MoP). An 

internationally recognized and standardized methodology developed from WHO is 

used to calculate the proportion of catastrophic health expenditure and 

impoverishment due to health spending in Cambodia, and Logistic regression ( Logit 

model)  will be performed to identify the determinants the catastrophic health 

expenditure and impoverishment.  

 - Out-Of-Pocket Health Expenditure (oop): when ill-individuals seek for 

health care at public or private health care providers where the services are not free 

for everyone, or they are not covered by health insurance, they have to pay money 

from their pocket for that used services. In other words, this refers to the expenditures 

on health care services by households when they get sick and receive health care 

services.  

 - Household Expenditures (hhexp): consists of all monthly spending on all 

goods and services in term of money value of the consumption of home-made 

products. 

- Food Expenditure ( foodexp): refers to the amount of consumptions on all food 

and drinks by households and including the value of family’s own food production 

consumed within the household. However, it does not include expenditure on alcohol, 

tobacco, and food consumption outside the home or in restaurants. 

- Household Subsistence expenditure (se): the household subsistence spending 

is the least amount of requirement to sustain basic life. Poverty line (pl) is used to 

calculate for subsistence expenditure. According to Ke Xu’s method, this poverty line 

is defined as “ the average basic food expenditures of households whose food 

expenditure share of total household expenditures between the 45
th

 and 55
th

 percentile 

of the total sample will be used to identify poverty line ” (Xu, 2004). However, in this 

study we are going to use the national poverty line to calculate the subsistence 

expenditure by multiplying with equivalent household size ( eqsize ).  

             

Where household size needs to be adjusted into economy scale of household 

consumption, this is called household equivalence scale or equivalent household size 

(eqsizeh). Generate equivalent household size for each household as:  
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 Where hhsizeh is the household size. The value of the parameter ᵝ has been 

assessed from a WHO’s previous study collected household survey data from 59 

countries, it equals 0.56 (Xu, 2004). 

      Poor and Non-poor households 

A household is regarded as poor (poor) when its total household expenditure 

( hhexp ) is less than national poverty line. Non-poor household is defined as total 

household expenditures equal to or are larger than national poverty line. 

                                       Poor = 1 , if  hhexp < pl  

Nonpoor = 0 , if hhexp >= pl 

 Household’s Capacity to Pay (CTP) 

Household’s capacity to pay for health care services when one of members in 

a household getting sick is defined as the effective income remaining after spending 

on basic subsistence needs (Xu, 2004). There have been two ways to calculate 

household’s capacity to pay: First, if subsistence expenditure is less than or equal to 

household food expenditure, CTP equals to household expenditure subtracted by 

subsistence expenditure. Second, if subsistence expenditure is larger than household 

food expenditure, CTP equals to household expenditure subtracted by food 

expenditure. 

CTP = hhexp – se  if se ≤ foodexp 

          CTP = hhexp – foodexp if se > foodexp 

Catastrophic health expenditure: 

           Catastrophic heath expenditure occurs when a household’s total out-of-pocket 

healthcare payments is more than 40% of their capacity to pay. The threshold could 

be changed according to countries’ specific situation, for Cambodian context, 

threshold 40 % is used because it may be adapted and enables to compare with other 

countries where this threshold is mostly used as per WHO methodology ( Xu, 2004). 

However, we are trying to use 20%, 30% that show up the results in the appendix. 

The variable on catastrophic health expenditure is constructed as a dummy variable 

with value 1 indicating a household facing with catastrophic health expenditure, and 0 

without catastrophic expenditure.                                         

         
   

   
                          

Impoverishment (impov) due to health Care cost 

Impoverishment is defined as a non-poor household became poor because of 

the health care spending when they sought for health services (Xu, 2004). The 

variable created to reflect on poverty impact of health payments (impov) is defined as 

1 when total household expenditure of non-poor household subtracted by oop 

becomes less than poverty line. We define non-poor households when total household 

expenditure is larger than poverty line. 

Impov = 1 if hhexp  ≥ pl  and hhexp – oop < pl 
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       Expenditure quintiles (quintile) 

In this analysis, we break up household variable into five different quintiles 

known as household expenditure quintiles. It is important to note that the 

consumption quintiles are ranked by per capita household expenditure from the 

poorest to richest expenditure quintiles.  

Determinants of catastrophic health expenditure 

Statistical software Stata version 12 is used for this analysis and Logit regression 

is applied in order to explore the determinants of households facing CHE that is a 

dummy dependent variable defined as 1 when a household’s health expenditure is 

equal to or higher than  40% of its capacity to pay or non- subsistence expenditure and 

0 otherwise. According to (Gujarati, 2009), logit model constructs the following form: 

    (
 

   
)                                                

         Where y is the binary dependent variable indicating the probability of 

households with CHE occurrence equals 1 and 0 without CHE , in this case,    is the 

constant, X1...Xn  are independent variables,   ...  n  are coefficient of independent 

variables, p is the probability of a household facing catastrophic expenditure, and   is 

the error term. The independent variables are explained in table 1. 

Table 1: Independent Variable Explanation 

Variable Description Unit of Measurement Sign Expectation 

X1 Location 1= urban , 0= rural - 

Urban households are less likely 

to face with CHE than rural 

households because they have 

more incomes and more easy to 

access health care services. 

X2 
Household 

size 

Number of people in 

household 
+ 

Households with more members 

are more likely to encounter CHE 

according to (Ali Akbar Fazaeli et 

al., 2015) 

X3 Age 
Age of household head     

( Year) 
+ 

Elderly member are more likely to 

experience with CHE than 

younger because they have no 

income and more illness. 

X4 Children 
Number of children in 

hh 
+ 

hh with more children are more 

like to face CHE than hh with less 

children because they have no 

income , more expenditure and 

illnesses. 

X5 
Sex of hh 

head 
1= male, 0= female - 

hh headed by male is less likely to 

face CHE than those leaded by 

female because normally female 

in Cambodia stays at home and 

look after family and children 

(GIZ, 2012).  
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X6 
Education of 

hhhead 

1= high 

school/university  

0= secondary school/ 

lower 

- 

High educated people are less 

likely to experience with CHE 

that lower because high education 

normally get higher paid job than 

low education. 

X7 Disability 
1= with disability, 0= 

without 
+ 

People with disable member are 

more likely to face with CHE 

because they are Financially 

independent. 

X8 Illness/injury 
1 = inpatient,  

0 = outpatient 
+ 

Hospitalized ill-people or injury 

are more likely to face with CHE 

because it is more expensive and 

economic loss due to long stay at 

hospital. 

X9 
Health care 

providers 

1= public , 

0= private 
- 

Individual who seek care at public 

health care providers are less 

likely to experience CHE. 

X10 
HEF card or 

subsidy  
1= yes,   0 = no - 

Households holding equity card, 

or document to access free health 

care are not likely to face with 

CHE 

X11 

Health staff 

provided free 

care 

1=yes ,   0 = no - 

Sought care individual who 

received free care from health 

staff provider is not likely to face 

with CHE. 

X12 
Health 

insurance 
1= yes,   0= no - 

insurance did not significantly 

affect risk of catastrophic health 

expenditure (Wang, Li, & Chen, 

2015) 

X13 
expenditure 

quintile 2 

1 = expenditure quintile 

2 

0 = otherwise 

- 

The second poorest hh are less 

likely to face with CHE than the 

first poorest hh. 

X14 
expenditure 

quintile 3 

1 = expenditure quintile 

3 

0 = otherwise 

- 

The third expenditure quintile hh  

are less likely to face with CHE 

than the first poorest hh. 

X15 
expenditure 

quintile 4 

1 = expenditure quintile 

4 

0 = otherwise 

- 

The second richest hh are less 

likely to face with CHE than the  

poorest hh. 

X16 
expenditure 

quintile 5 

1 = expenditure quintile 

5 

0 = otherwise 

- 

The first poorest hh are less likely 

to face with CHE than the poorest 

hh. 

 

Determinants of impoverishment due to health care payment 

The same logistic regression and explanatory variables in (table 1) will also be 

used to identify the determinants linked with impoverished households from health 

care payment. Impoverishment is dummy dependent variable where 1 indicates that 

non-household becomes impoverished after out-of-pocket payment on health care 

utilization, and 0 is not.  

    (
 

   
)                                                
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 It is very interested to see the characteristics of non-poor households became poor 

and the level of which households are protected from impoverishment by health 

insurance and the government schemes as well as Health Equity Fund.  

Results 

    Descriptive Statistics  

After data cleaning process, a small number of households 3840 with 17,644 

individuals from CSES 2012 are analyzed using statistical software Stata 12. 

Descriptive statistical analysis is done to analyze the socio-economic classification of 

households. Table 11 provides the results of household characteristics classified by 

three different regions such as the main city Phnom Penh, urban, and rural area. 

Majority of households (77.68%) were headed by men, mean age of household head 

is 47.28 years (SD =13.77), and 83.80% of household heads completed primary 

school, secondary school, or uneducated. This proportion is considerably high among 

households which resided at rural area. Self-report of illnesses for the last 30 days is 

56.72%  where the ill-members mostly came from the households in rural area. 

Table 2: Household heads and self-report of illness 

% of household head 

Region 

Phnom 

Penh 

Urban 

area 

Rural 

area 

All  

Households headed by male  74.74       75.00       79.36  77.63 

Households headed by female 25.26       25.00       20.64  22.37 

Education of household head ( % )  

Secondary school or lower  67.95        74.14       91.91  83.80 

High school or university 32.05       25.86        8.09 16.20 

Self-report of illness (%) 

Illness for the last 30 days  37.18        50.86        64.92  56.72 

No illness 62.82       49.14       35.08  43.28 

 

Table 3 shows that one third of households had children aged five years old or 

under. Of all households in the study, 27.60% had elderly member and 16.51% with 

disability.  

Table 3: Household status  

Indicator Frequency  Percentage 

Households with children <=5 1,494 38.91 

Households with elderly>=60 1,060 27.60 

Households with disable member 634        16.51 

Households with total expenditure < pl  255         6.64  
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Table 4 indicates the distribution of household spending across the regions, 

average household expenditure per capita varies differently. It is more than doubled ( 

1,925,702 riels or $ 481.42*) for household spending in the city comparing to those in 

rural area( 899,222 riels or $224.80). The average household expenditure per capita 

across the country is 1,211,916 riels. Out-of-pocket expenditure on health per 

household among urban households is much more higher (161,117 riels) than other 

rural areas and Phnom Penh, while households resided in the main city accounted the 

lowest oop. Average oop across the region is 127,913riels ($31.97) per month. 

 The average of household capacity to pay for health care utilization is also much 

more different among households in all regions, households resided in Phnom Penh 

and other urban had higher capacity to pay for health consumption than those located 

in other rural area. An average capacity to pay per household is 1,489,202 riels 

($372.30) in Phnom Penh, while 1,169,405 riels and 653,182 riels in urban and rural 

areas respectively. The average household capacity to pay across the country is 

917,101 riels ($229.27). 

The result of this analysis also suggests that households with hospitalized member 

spent 624,138 riels more than those with outpatient care 92,752 riels as average. 

Urban area spent more on inpatient care than other region, while rural area accounted 

high expenditure on outpatient care. 

Table 4: Distribution of household expenditure across region 

Indicators 
Region (monthly in riel) 

Phnom Penh Urban Rural All 

Average household 

expenditure 
1,925,702 1,470,780 899,222 1,211,916 

Average  oop health 

spending 
115,226 161,117 122,599 127,913 

Average capacity to pay  1,489,202 1,169,405 653,182 917,101 

Average inpatient care 783,687 1,238,708 479,950 624,138 

Average outpatient care 79,681 87,709 96,465 92,752 

 *Exchange rate in 2012: $1 = 4000riels 

Table 5 shows information about households who are entitled the priority card, 

equity card, or other document to seek care for free, health care staffs provided them 

for free care with or without filling form, and households who enrolled in community 

based health insurance and private health insurance. Of all the households studied, 

14.45% are holding the equity card or priority card that can access health care for 

free. More poorest households (27,21%) received the card than other quintile groups, 

it is very interested that the richest households also had  card (3.52%) of the total 

households in this study. Furthermore, the proportion of households who received free 

care from health care providers by filling the form or without filling the form is 

3.96%. Health insurance status in Cambodia is still challenging, people are not aware 

"Creative Education: Intellectual Capital toward ASEAN " 361 Graduate School, Silpakorn University



the benefit package of CBHI or private insurance. There were less than 1% of  total 

households enrolled for health insurance.  

Table 5: Proportion of households holding the equity card and health insurance 

Indicators 
Expenditure quintile (%) 

1 2 3 4 5 All 

Priority card, equity card 27.21 19.53 14.97 7.03 3.52 14.45 

Free from providers 

with/without filling form 
8.46        5.86 3.13 1.56 0.78 3.96 

Health insurance   0.78        0.91 0.52 0.78 0.52 0.70 

 

The analysis of health care households shows that 2,178 of 3840 households had 

health problem during the last 30 days prior to the interview. All ill-members sought 

care with only 7.76% were hospitalized. Health seeking behavior among them were 

79.98% at private health providers (Table 6) 

Table 6: Health care utilization 

Indicator Frequency Percentage 

Number of households with ill-member 2,178 56.72 

Number of households sought care 2,178 100.00 

Number of households with inpatient 169 7.76 

Number of households with outpatient 2,009 92.24 

Public health care providers 436 20.02 

Private health care providers 1,742 79.98 

Catastrophic Health Expenditure  

The incidence and intensity of financial catastrophe in health care spending are 

shown in Table 7.   Among total of 3840 households that took part in the cross-

sectional survey, illnesses in the 30 days preceding the survey were reported by 

56.72%. The proportion of households experienced with catastrophic health 

expenditure in rural area was much higher than those in Phnom Penh and other urban 

areas in all different thresholds.  Country level of incidence of catastrophic health 

expenditure was 6.66% at threshold ≥ 40% of a household’s capacity to pay. 

Reducing the threshold to ≥ 30% and ≥ 20% increased the rates to 11.98% and 

19.42% respectively. 

Table 7: Incidence of catastrophic health expenditure across regions 

Indicators 
Catastrophic Health Expenditure 

Phnom Penh Urban Rural All 

40% cut off   2.41              3.09        8.29        6.66  

30% cut off  4.48        8.99       14.10      11.98  

20% cut off 6.90  14.89       22.85      19.42  
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According to an additional analysis, catastrophic health expenditure rates were 

inversely with household’s economic level. The incidence rose steadily with rising 

expenditure quintile from 3.46% to 12.66% (Table 8). The poorer the quintile, the 

lower the rate of incidence, this can be an evidence that most of poor households had 

equity card, or received free care from providers. The government expanded the 

health equity fund coverage from  21% of poor people in 2009 up to 76% in 2012. 

Therefore, the incidence of catastrophic health spending among the poorest was quite 

low comparing to the richest households. 

Table 8: Incidence of catastrophic health expenditure across economic level 

CHE 
Expenditure quintile (%) 

1 2 3 4 5 All 

40% cut off   3.46        3.87        4.80          9.67       12.66        6.66  

 

Table 9 shows information on percentage of households that can be prevented 

from catastrophic health spending by health equity card or priority access card, health 

insurance, and the providers offered  free care to unaffordable patients with/without 

filling the form.  Households with card sought care during the survey were 555. Of 

these households, 92.53% can be protected from catastrophic health expenditure. The 

number of households with one or more insured members was very small (27 

households), Cambodian households were not aware the benefit of community base 

health insurance or private insurances that cannot push them into financial health 

catastrophe and impoverishment. Insurance can prevent households from catastrophic 

health spending at 90.48%. Furthermore, poor households without card (152 

households) received free care from health staffs by filling the form or not filling the 

form. This kind of subsidy can also protect poor households from catastrophic health 

expenditure at 90.09%. 

Table 9: Proportion of households prevented from catastrophic health     

expenditure by HEF card, Insurance, and Free from health providers 

 HEF Card (555) Insurance(27) 
Free form 

HP(152) 

(%)Without 

CHE 
92.53 90.48 90.09 

 

    Impoverishment due to Health Care Utilization 

Table 10 shows the proportion of non-poor households became impoverished 

because of spending on health care utilization. The households grouping into lowest 

economic status had highest incidence rate of impoverishment (5.93%) comparing to 

other groups, while the highest economic group became impoverishment at lowest 

rate (0.79%). Overall, the incidence decreased steadily with rising expenditure 

quintile from the poorest to wealthiest. The country level accounted for 3.54%, this 

proportion is higher than the previous study that conducted in 2009 (1.6%). 

Table 10: Incidence of impoverishment after out-of-pocket health spending 
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Expenditure quintile (%) 

1 2 3 4 5 All 

Impoverishment 

Incidence 
5.93        4.68        3.55        2.36        0.79       3.54  

Determinants of Catastrophic Health Expenditure 

The result of logit regression analysis ( Table 11) shows that households in urban 

area and the education of household head with high school or college are less likely to 

face with excessive health care spending, these two variables are statistically 

significant(P<0.05). Households with more members are more likely to experience 

with catastrophic health expenditure. Older age of household head and household 

headed by male are less likely to have risk of financial health catastrophe. 

One of the interested variables is inpatient/outpatient, the likelihood of households 

is statistically significant (p=0.000) to explain that households with hospitalized 

member are more likely to encounter catastrophic health spending than those with 

outpatient.  

The association between household consumption expenditure and catastrophic 

health expenditure shows a mixed picture. In general, the likelihood of a household 

experiencing catastrophic health spending decreased with increasing household 

consumption expenditure. The poorest household economic status are more likely to 

face with catastrophic health expenditure than the wealthiest household economic 

status. This responds to the hypothesis in previous chapter, even though the result of 

descriptive analysis indicated that 27.21% and 8.46% of poor households had card 

and document respectively to access public health care for free but most of 

households in the study sought care at private health facilities . All consumption 

quintile variables are statistically significant except the second quintile. 

When all of the independent variables in Table 11 uploaded into the logit 

regression model, majority of them are statistically insignificant.  

Table 11: Determinants of Catastrophic Health Expenditure 

Determinants Coefficient  P-Value 

Urban vs Rural  -1.958577 0.000* 

Household size 0.1879137 0.003* 

Age of household head -0.019798 0.034* 

Sex of household head( Male vs Female) -0.4697636 0.05* 

Number of children <5 -0.0207066 0.892 

Number of elderly >60 0.2062204 0.253 

Education of household head  -0.7447373 0.033* 

Household with disable person vs none 0.1442571 0.538 

Inpatient vs Outpatient  1.819228 0.000* 

Health providers(Public vs private) 0.2848625 0.193 

Household with equity card  vs none 0.1443388 0.590 

Free care from health provider vs none 0.3194461 0.444 

Insurance vs none 0.1092149 0.891 
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Quintile 2 vs 1 0.3433714   0.361  

Quintile 3 vs 1 0.8636662  0.021*  

Quintile 4 vs 1 1.815966  0.000* 

Quintile 5 vs 1  2.812163    0.000* 

- * Significant at P-value<0.05 

- Quintile 1 is the poorest and quintile 5 the wealthiest. 

Discussion 

The proportion of households associated with catastrophic health expenditure and 

impoverishment due to medical spending were 6.66% and 3.54% respectively. These 

rates are higher than previous study in 2009 (2.46% and 1.6% respectively), because 

there were an increase in health care utilization in 2012.  These results reversed the 

expansion of health equity fund scheme for free access health care for poor 

households. 

To achieve universal health coverage the government expanded the policy of 

health equity fund coverage from 21% of poor people in 2009 up to 76% in 

2012(MoH, 2014). This can be considered huge change policy to combat poverty and 

protect households from catastrophic health expenditure and medical impoverishment. 

The result of analysis CSES 2009 data found that the proportion of households with 

HEF card or other documents the allow them to access health care for free was 5.6% 

(CSES, 2012), while our analysis of CSES 2012 increased to 14.45% of total 

households in the study. This proportions varies by household consumption 

expenditure quintiles from 27.21% of the poorest households to 3.52% of richest, it is 

very interested that the wealthiest quintile also head the card. 

Assessing the level to which HEF can protect households from excessive health 

care expenditure is the key contribution of our study. Among households with sought 

care individual (2,178 out of 3840 total households), 555 households had equity card 

and 92.53% of those are protected from CHE. One hundred fifty two households were 

provided free care from health facility staffs with or without completing the form, 

90.09 % of those can also be prevented from CHE. With similar proportion of 

households protected from CHE, community base health insurance and private 

insurance with enrollers only 27 households functioned effectively as one of the social 

health protection schemes that should not be ignored. 

Factors associated with catastrophic health expenditure mainly include households 

with more members, households having their ill-members admitted to hospitals, and 

households grouping into higher consumption expenditure quintiles. 

Conclusion /Recommendation 

The finding revealed that the incidence of catastrophic health expenditure and 

impoverishment were relatively high comparing to analysis in 2009. This proportion 

increased regarding increase in health care utilization. Households located in rural 

area had higher rate of CHE than those in other urban, while the poorest  households 

had lower risk of excessive health spend than the richest ones.  

After expansion of HEF coverage to reach 76% of total poor population in 2012, 

including government subsidy for the poor, and community base health insurance and 
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private insurance, the proportion of CHE could be lowered down. However, among 

households having card, got free care from health providers, and enrolling the health 

insurance scheme , more than 90% of those could be protected from the shock of 

health expenditure. 

Out-of-pocket health expenditures are not the only determinant of catastrophic 

health spending. Households having their members admitted in hospitals, households 

with more members, and households grouping into higher consumption expenditure 

quintiles are also the main factors associated with the risk of CHE. 
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Cost effectiveness of Peer Supported Group intervention among HIV treated 

patients in Outpatient Clinics in Vietnam 

Mai Vu, Nopphol Witvorapong,Ph.D, Faculty of Economics, Chulalongkorn University, Thailand 

Abstract 

Background 

Antiretroviral therapy (ART) provides an alternative for HIV/AIDS infected patients to lengthen their 

lives. This therapy however requires comprehensive treatment compliance to control the virus 

suppression as well its drug resistance. In Vietnam, literature showed the average ART adherence rate is 

around 85% - 95% in adult and 74.6% - 94.4% in children. The intervention by peer supported group 

(PSG) encourages patients at initial stage to create the habit of taking medicine on time to improve ART 

adherence. This cost effectiveness analysis is conducted at Vietnam HIV/AIDS community to observe 

effects of PSG intervention to ARV adherence outcomes and financial benefits that might have. 

Methods 

Data was recruited from two different control trial study in adult and children cohort. The finance cost of 

doing PSG intervention will be observed at perspective of programmer. The effectiveness outcomes were 

specified by each cohort: 

Adult cohort: the principal intervention was home visiting and research period included baseline with 

24 months of follow-up. Main health outcome was percentage of adherence level, classified by time 

of missing doses per month. 

Children cohort: phone connecting to caregivers was the main intervention and the research currently 

had done with baseline and 16 months of follow-up. Effectiveness outcomes were set as mean of 

adherence ratio and coverage rate through pill count method. 

Total costs and ART adherence outcomes were specified by two side of study as group of control (GC) 

and intervention (GI) and by total followed-up time of each individual. Incremental cost effectiveness 

analysis was assessed by showing the difference between two sides of study at difference research period, 

finally compared by difference group of patients who had similar followed-up time. 

Finding 

Adult cohort: ICER for group “fl=16” was 0/18.83, which meant that there was no noticeable increment in 

total cost of doing intervention to improve 18.83% more in %completely adherence level. 

Children cohort: The ICER was $361,321 / 0.11%, which could be interpreted as to increase the 

efficiency of taking ARVs for HIV children, it’s required to pay more $361,321. 

Conclusion: 

At both cohorts, the adherence assessments by research periods between group of intervention and control 

were not statistical difference. PSG intervention was not really effective in reducing the number of 

missing doses but it supported patients to take pills more efficiently. That comparing cost and outcomes 

by research period and group of people who had similar total followed-up time, healthcare programmer 

can estimate the appropriate time that’s need to delivery intervention to each group. 

 
Keyword: peer supported group, adherence assessment and difference in difference in difference 
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Introduction 

HIV/AIDS stays in the leading group of diseases, causing human fatality and is 

considered as an extremely serious medical crisis globally. There is  neither comprehensive 

curing medicine nor vaccine for HIV/AIDS; the antiretroviral drug (ARV), however, provides an 

alternative for HIV infected patients to lengthen their lives. HIV/AIDS is a chronic disease, 

which requires to be treated with long term and strict adherence to the treatment. Patients who 

are reported to stick robustly to using ARVs have seen that the disease progress is dramatically 

suppressed (Gulick, Mellors et al. 2000). Patients however have to confront with numerous 

difficulties to ensure their treatment compliance in long term. Hence, measuring and evaluating 

the level of treatment adherence is very important in control the disease. In chronic illnesses, 

treatment adherence rate remains around 50% in developed countries while it seems to be lower 

in developing countries (WHO, 2003). Similar issue in HIV treatment, Gavin Steel (2007) 

showed ARV adherence rate is varied from 37% to 83%, depending on the clinical stage. There 

are few factor that affects treatment adherence including patient’s age; connection between 

physicians and patients; and patients’ addiction to drugs or alcohol. Efficient Hospital 

Information System (HIS) in developed countries plays a vital role in evaluating patient’s 

compliance. This however is still limited in developing countries and the measurement here 

mostly depends on patient’s consciousness. In those areas, treatment obedience is primarily 

evaluated through indirect methods, for instance patient’s self-report, visual analogue scale, 

medical record refill and pill. In Vietnam, there is some research on evaluating ART compliance 

of patients. Le (2008) found average ARV rate in the capital of Vietnam is quite good, at around 

92.6%, the rate however declined gradually from 95% to 85% toward the higher antiretroviral 

regimen. Two studies were conducted at major pediatric hospitals in the north and the south of 

Vietnam: Vietnam National Pediatric Hospital and Vietnam Children Hospital 1. They showed 

the unstable of children compliance to ARV, which ranged from 74.6% to 94.4%. The studies 

also indicated the necessity of more intensive intervention on HIV patient compliance (Mai Dao 

Ai Nhu 2009, Doan Thi Thuy Linh 2011). These findings are better than the average from 

developed countries; however, its accuracy is questioned since the evaluating method is not in 

direct way. 

 
Several meta-analyses ascertain the significant relationship between intensive counseling 

and better patient’s compliance in chronic illnesses. In reality, the intervention can be 

categorized to various modes namely: the directly observed treatment (DOT), reminding via 

beeper or phone messages, delivering consultation directly by health professional or peer group 

support or health promotion. The model of peer supported group is expected to improve ART 
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adherence. A Cochrane systematic review by Rueda, Park-Wyllie et al. (2006) provided evidence 

of adherence outcome improvement associated with 12 weeks of patient support and education 

interventions. The model of trained peer supporters is applied to deliver health promotion and 

HIV/AIDS prevention knowledge to local community via both individual and group counseling. 

The intervention includes several activities such as reminding medication adherence, sharing the 

experience in solving adherence difficulties and emotional, directly support via home visiting, 

group meeting and mobile phone. For some regions, social discrimination to HIV/AIDS patients 

is so serious that the infected people exclude themselves to public interventions. Hence, peer 

supported groups, who normally have strong sympathy with the HIV/AIDS issues, are expected 

to spreading intervention to the sensitive population. Additionally, PSG also support patient at 

initial stage to create the habit of taking ARV on time and regularly, thus long lasting outcomes 

of the model. 

 
Peer supported group intervention (PSG intervention) 

The standard care for HIV/AIDS patient in Vietnam is only ARV medication  and 

monthly clinical check-up, treatment adherence is only based on patient behave. This raises a 

serious issue of antiretroviral therapy (ART) adherence when awareness of the importance of 

treatment adherence is still limited in the HIV infected community. Project provided free viral 

test semiannually supports to patients and physicians in recognize the status of virus suppression; 

thus; all medication regimen will be adjusted appropriately. The more intensive counseling is 

possible to improve patient compliance. In the scope of this project, interventions by trained 

peer supported groups (PSG) was provide to the intervention group to observed the effects of this 

model to Vietnamese HIV infected patients. 

 
The PSG intervention included two type of counseling which are home based visiting and 

phone based connection. The former method is conducted as home visit by the PSG twice a week 

in the first 2 months, which will be reduced to once/week if patient compliance is better. The 

latter method requires at least one telephone contact with patients or caregivers per week. To 

those who cannot make a particular support group session phone calls, then, the home visits (if 

consent is given) are made. The counseling is delivered directly to patients and their caregivers. 

Adherence evaluation will be made via individual interview to measure the progression. In the 

children cohort, the caregiver, who is normally children’s family member, will be the direct 

counselee by the PSG. The caregiver role in adult cohort is not as important as it is in the 

children one, but very efficiency in case of drugs/alcohol users. Counseling group meeting will 

be organized every 2 months for more interaction among the triangle enrolled subjects, 

supporters and researchers. Each peer group meeting should have a generic part in relation to 
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adherence in which each caretaker can bring up problems and discuss them with the supporter 

and other group members. At each meeting some new information will be provided, either from 

the supporter or by some invited people arranged by the project, according to a training program. 

 
Scientific analysis about the cost effectiveness of this model has not been done in 

Vietnam, as well as the scarce evidence of intervention effects into children with  HIV 

population. Hence, we are proposing a cost effectiveness analysis of the counseling by peer 

supported groups into both adult and children with HIV in term of ART adherence enhancement. 

 

Objective 

a. General objective 

To evaluate the effectiveness and economic impact of the counseling intervention by peer 

supported groups among HIV treated patients in Outpatient Clinics in Vietnam. 

b. Specific objectives 

 To analysis the total cost of doing peer supported group intervention. 

 To evaluate the effectiveness and economic impact of the counseling intervention by peer 

supported group among HIV treated patients in Outpatient Clinics in the North and South of 

Vietnam in terms of ART adherence evaluation. 

 To assess incremental cost effectiveness among patients in difference stages of adherence and 

intensive counseling provided. 

 To monitor the effect of PSG intervention on patient compliance via multi–method tools of 

measuring ART adherence such as pill count, medical refill, visual analog scale and subjective 

reports. 

 
Research Methodology 

Recruitment: 

This study recruits data from two randomized controlled trials at adult and children with HIV in 

Vietnam. Patients who were in their first line of ART in several outpatient clinics were enrolled 

to the project. The adult patients were from four outpatient clinics (OPCs) at Quang Ninh 

province (Northern) whilst the children were from three OPCs of major pediatric hospitals in the 

north and the south in Vietnam. All patients were assigned randomly to two arms of the study, 

particularly: 

Group of control (GC): Enrolled patients were provided standard care as in national guidelines 

including ARV medication and routine clinical check-up. The viral load tests were also given 

every 6 months with CD4 and VL counts. 
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Group of intervention (GI): Enrolled patients got the standard care, viral load test and intensive 

counseling by trained peer supported groups (PSG). The PSG intervention delivered home 

visiting, individual counseling, peer group meeting and mobile phone counseling to the patients 

in this group. 

 
Adult cohort 

The adult cohort information is borrowed from the “directly observed therapy for antiretroviral” 

(DOTARV) project, which was conducted from 2009 to 2013 and done with 24 months of 

follow-up after the baseline. The principal activities of PSG intervention is home visits and 

counseling. The control trial was assigned randomly by cluster. There were total 59 enrolled 

clusters with 30 clusters in the group of intervention and 29 clusters in the control one. 

From baseline data, patients were classified by their self-compliance to the treatment by 6 levels, 

described in the table.1. In general, upper 60% of enrolled patient in this cohort were good self- 

compliance. The Fisher’s exact was employed to test the difference in self-compliance level 

between patients in group of control and intervention. The statistic showed some differences at 

frequency between two groups, this is however not statistical significance (fisher’s exact = 

0.205). 

 
Table.1. Adherence assessment in adult cohort 

 

Level of adherence Definition 

1.   Completely adherence Never miss any doses 

2.   Good adherence Miss only 1 dose/ month 

3.   Moderate adherence Missing less than equal 3 dose/ month 

4.   Bad adherence Missing more than 3 doses/ month 

 

Children cohort 

Children in three outpatient clinics from the north and the south of Vietnam were enrolled to 

project. The recruitment started from September, 2013 and until now, the average month of 

follow-up is just around 9 months. Apart from the adult cohort, PSG intervention in this cohort is 

mainly phone connection with children’s caregivers. There are total 429 children involved into 

the study, of whom 211 patients are in intervention group and 218 children are in the control 

group. That taking pills late or vomiting after pill taken is counted as inefficient adherence 

signal. This can support to classify observations to the group of good adherence and bad 

adherence beside the controlled trial design. In general, there are 20.05% of patients took pills 

late and 7.46% of them vomited after taking pills. In the total of 110 children defined as 

inefficient adherence, 78 cases is “late pill taken”, 24 cases is “vomit after pill taken” and 8 cases 
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of both late and vomit (table 2). There is different at frequency of taking pills late and vomited 

cases between group of control and intervention. Statistic showed higher result in GI patients at 

the former indicator whilst it is vice versa in the latter one. The chi-square test is applied to 

observe the significant of these mentioned differences, which provide p-value are at 0.372 and 

1.169 respectively. 

 

Generally, the majority of involved patients have good behavior at treatment adherence. The 

context of patients either in group of control or intervention is no significant different. There was 

no bias when assigning patient to each group, which is expected for accurate scientific findings 

 
Costing analysis 

Analysis based on the healthcare program’s provider perspective. All cost elements were 

grouped by similar characteristic and assigned to be recurrent or capital cost. According to the 

financial reports, the input cost classification is as below: 

Capital costs 

Equipment: refrigerator, laptop, printer, loading machine, mixing table 

Building: opportunity cost of constructing office building. 

Recurrent costs 

Personnel: salary, allowance, required insurance, incentive salary 

Supply: stationary, research material. 

Peer supported group (PSG) intervention: salary and allowance for supporters, medical bag and 

counseling meeting. 

Monitoring: supporter meeting, field trip and viral load related costs. 

Viral Load test: personnel in laboratory, consumable and laboratory toolkit for VL test. 

Maintenance: operating cost (water, sanitation, electricity); training; 

Costs of equipment will be observed as actual expenditure whilst the building cost will be 

borrowed from literature. Capital costs depreciation will be applied annualization method, with 

the factor using this following formula: 

 

 

 

a(r, n): annualization factor 

r: discounting factor at 3% 

n: useful life of capital cost, which is 33 years for building and 10 years for equipment according 

to the Vietnam Ministry of Finance. 

a(r, n) = [r*(1 + r)^ n] : [(1 + r) ^n – 1] 
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Peer Supported Group intervention cost 

• All costs of recruiting supporters for the program. 

• Salary and allowance for peer supporters, including transportation fee and telephone fee. 

• Monthly meeting to report the counseling of peer supporters. 

• Every 3 months counseling meeting costs includes organizing and incentive for patient 

participation. 

• Medical bag includes medicine and condoms to provide for patients. 

 

All costs were collected and distribute to each research period. The recurrent costs  were 

allocated to each period by its actual expenditure whilst the capital costs were involved by its 

annual cost, which was the multiple of annualization factor and purchased costs. 

 
Treatment adherence assessment 

Direct method is the best choice to evaluate level of treatment adherence, this is however 

very expensive. In the context of low resource setting, several indirect measurements such as 

pharmacy record, subjective report, pills count and visual analogue scale are appropriate 

alternative options. There is no gold standard for any single measurement tool, multi-method 

however provides more confidence. In scope of this study, ART adherence level was evaluated 

via pill counting, self-report in follow-up interview, supporter weekly reports and medical 

records. In the scope of this paper, patients were evaluated their compliance status every 2 

months by visual analog scale forms and pill count. The form included cross checked questions 

about the results of doses missing and the efficiency of their treatment. There were 12 time of 

research period which represented for each 2 month in 24months of follow-up. Besides grouping 

to intervention and control group, all patients were grouped by their total time of receiving the 

followed-up. 

In the adult cohort, patient was grade to be at one of four adherence levels, mentioned in 

table1 by specify group and percentage of observations at either two sides of study or adherence 

levels were also defined. The information of taking pills late was added as one of criteria to 

assess the efficiency of ART treatment. Pill count was the principle method applied to evaluate 

treatment adherence in children cohort. Monthly information of provided pills from previous 

clinical visit, designed pills to take by physician, current remaining pills, and number of pills 

taken late or vomit after take were involved to measure individual’s treatment compliance. In 

particular, pill count ratio and efficiency rate were defined as follow formula (table.2). 
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Cft21.rp21.gi – Cft21.rp21.gc 

ICER = 

Eft21.rp21.gi – Eft21.rp21.gc 

Table.2. Adherence assessment in children cohort 
 

 
Derivation 

Pills count ratio 
No. provided pills – No. remain pills 

No. designed pills 

Efficiency rate 
No. provided pills – No. remain pills – No. late pills – No. vomit pill 

No. designed pills 

 

Incremental cost effectiveness analysis 

At each research period, the effectiveness outcomes in adult cohort represented for 

percentage of group of patients who had similar adherence level, thus total cost of related periods 

was involved to calculate ICER. This is however different in children cohort. Mean of pill count 

rate and efficiency rate represented for an individual, thus, unit cost of providing intervention to 

patient in each groups at different periods were used to estimate ICER. Number of observations 

at each research period was dissimilar due to the difference at starting point of followed-up. 

Hence, the incremental could not be seen directly from the difference between group of 

intervention and control. This was however measure by the difference of each input by research 

period and total time of followed-up. Particularly, the incremental cost effectiveness ratio was 

defined by this formula: 

 

 
 

 

 

 

 

 

Cgi / Cgc: costs occurring in intervention / control group 

Egi / Egc: effectiveness outcome of intervention / control group 

rp: research period 

ft: group of patients who had similar followed-up time 

 

The ICER showed the ratio of cost and effectiveness at three different stages. First, the ratio 

showed the difference between two sides of study and then at difference research period, which 

was finally compared by difference group of patients who had similar followed-up time. 
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Findings 

Adult cohort 

This cohort was done with 24months of research period with the followed-up time group ranged 

from 2 to 24, however, the majority of this cohort possibly maintained their followed-up time 

around 14 -16 months, thus ICER was made among group of followed-up time is 16 and 14 as 

the representation of the majority. With the difference of 2 consecutive research periods, the 

incremental of cost and adherence level as percentage of “completely adherence” had been 

shown. 

Table.3. ICER between groups of followed-up time is 16 and 14 by 2 consecutive periods 
 

fl=16 – fl=14 

 4m vs 

2m 

6m vs 

4m 

8m vs 

6m 

10m vs 

8m 

12m vs 

10m 

14m vs 

12m 

16m vs 

14m 

incremental 

cost 
-3 3 0 0 0 43 70 

Incremental 

Adherence 

level 

 
29.449 

 
-14.099 

 
-13.65 

 
18.83 

 
-13.28 

 
-8.1 

 
9.53 

ICER ($0.102) ($0) $0 $0 $0 ($5) $7 

 

Interpretation: 

Table3 showed the incremental of cost and percentage of “completely adherence” between 

groups of followed-up time 16 and 14. As seen from the statistic, the best ICER for group 

“fl=16” is 0/18.83, which means that there is no noticeable increment in total cost of doing PSG 

intervention to improve 18.83% more of %completely adherence in the patient in group of 

intervention. 

Children cohort 

Apart from the previous cohort, this one has not been done with 24 months followed-up. The 

longest followed-up time in this cohort is 18months, but it is the minority. Similarly to the adult 

cohort, ICER was made between the followed-up time group that represented for the majority, 

here is the group fl=4 and fl=6. Mean of pill count rate and efficiency were found for the two 

groups, together with related unit cost. 
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Table.4. ICER between groups of followed-up time is 6 and 4 by 2 consecutive periods 
 

 4m vs 2m 6m vs 4m 

incre cost $57 $409 

incre pill count rate -0.07858% -99.7809% 

incre efficiency rate -0.03085% 0.11323% 

ICER pill count rate ($72,657) ($410) 

ICER efficiency ($185,070) $361,321 

 

As seen from the table the ICER is $361,321 / 0.11%, which can be interpreted as to increase the 

efficiency of taking ARVs for HIV children, it’s required to pay more $361,321. 

Discussion 

Generally, the intervention is quite cost effectiveness at adult population whilst it’s expensive in 

the children cohort. However, that difference in related factor as type of intervention, targeted 

subject in providing intervention and time consuming leads to inaccuracy results.  That 

comparing cost and outcomes by research period and group of people who had similar total 

followed-up time, healthcare programmer can estimate the appropriate time that’s need to 

delivery intervention to each group. For instance, table 3 showed that people who is in the group 

ft=16 month are expected to have good behavior with treatment compliance thank to the long 

time with followed-up. Additionally, those ICERs also showed that it is waste of resource to 

provide 16months intervention for patient in that group due to the higher incremental cost and 

lower in outcome enhancement. 

Recommendations 

To observe the benefit of PSG intervention comprehensively, 24 months of followed-up is not 

enough, leading to expensive ICER or weak improvement in effectiveness outcomes. Hence, we 

expect to observe all observations in a longer time to consolidate the effects of peer supported 

group. 
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1. Total cost allocated to research period in children cohort 
 
 

 Total cost at 2 months follow-up Total cost at 4 months follow-up Total cost at 6 months follow-up 

 
 

cost item 

total 

cost 

Unit 

cost 
GI GC 

total 

cost 

Unit 

cost 
GI GC 

total 

cost 

Unit 

cost 
GI GC 

$10,789 $35 $7,505 $3,285 $10,789 $37 $7,496 $3,293 $28,219 $91 $16,175 $12,043 

Program personnel $4,225 $10 $2,098 $2,127 $4,225 $10 $2,092 $2,133 $4,225 $12 $2,101 $2,124 

Protocol and EC 

approval 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

Meetings / 

Workshops 
$266 $1 $132 $134 $266 $1 $132 $134 $266 $1 $132 $134 

Training $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

General cost $1,149 $3 $570 $579 $1,149 $3 $569 $580 $1,149 $3 $571 $578 

Data collection $499 $1 $248 $251 $499 $1 $247 $252 $2,444 $7 $1,215 $1,229 

Data entry and 

management 
$384 $1 $191 $193 $384 $1 $190 $194 $384 $1 $191 $193 

PSG related cost $4,266 $20.12 $4,266 $0 $4,266 $20.81 $4,266 $0 $4,266 $23.97 $4,266 $0 

VL test $0 $0 $0 $0 $0 $0 $0 $0 $15,485 $43 $7,699 $7,786 
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2. Annual cost of adult cohort for 24month followed- up 
 

Cost item Total cost (vnd) 
Total cost 

(1usd = 16,000 vnd) 

Personnel 121,500,000 7,594 

PSG intervention 75,000,000 4,688 

Office consumable 49,221,000 3,076 

Communication 6,589,596 412 

Workshop 126,236,500 7,890 

Business trip 64,000,000 4,000 

Hiring cost (delivery services, accommodation for researcher, other) 458,614,057 28,663 

Monitoring (periodical monitoring, transportation, accommodation, stipend) 88,393,093 5,525 

Functional activities (contract with hospital, laboratory..) 242,246,500 15,140 

VL test 813,600,000 50,850 

Nonfunctional activities  - 

Total 2008 2,045,400,746 127,838 

Personnel 135,000,000 8,438 

PSG intervention 75,000,000 4,688 

Office consumable 41,277,500 2,580 

Communication 12,439,310 777 

Workshop - - 

Business trip 56,371,000 3,523 

Hiring cost (delivery services, accommodation for researcher, other) 541,609,506 33,851 

Monitoring (periodical monitoring, transportation, accommodation, stipend) - - 

Functional activities (contract with hospital, laboratory..) 602,964,959 37,685 

VL test 813,600,000 50,850 

Nonfunctional activities 6,773,874 423 

Purchase asset for functional activities 195,686,000 12,230 

Total 2009 2,480,722,149 155,045 
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3. Distribution of observation by research period and total followed-up time group  at adult cohort 
Group of intervention 

numv 2month 4month 6month 8month 10month 12month 14month 16month 18month 20month 22month 24month 

2 17 0 0 0 0 0 0 0 0 0 0 0 

4 12 12 0 0 0 0 0 0 0 0 0 0 

6 13 13 13 0 0 0 0 0 0 0 0 0 

8 25 25 25 25 0 0 0 0 0 0 0 0 

10 13 13 13 13 13 0 0 0 0 0 0 0 

12 46 46 46 46 46 46 0 0 0 0 0 0 

14 48 48 48 48 48 48 48 0 0 0 0 0 

16 86 86 86 86 86 86 84 86 0 0 0 0 

18 11 11 11 11 11 11 11 11 11 0 0 0 

20 10 10 10 10 10 10 10 10 10 10 0 0 

22 17 17 17 17 17 17 17 17 17 17 17  

24 13 13 13 13 13 13 13 13 13 13 13 13 

Total 311 294 282 269 244 231 183 137 51 40 30 13 

Group of control 

TF 2month 4month 6month 8month 10month 12month 14month 16month 18month 20month 22month 24month 

2 18 0 0 0 0 0 0 0 0 0 0 0 

4 8 8 0 0 0 0 0 0 0 0 0 0 

6 8 8 8 0 0 0 0 0 0 0 0 0 

8 20 20 20 20 0 0 0 0 0 0 0 0 

10 15 15 15 15 15 0 0 0 0 0 0 0 

12 52 52 52 52 52 52 0 0 0 0 0 0 

14 43 43 43 43 43 43 43 0 0 0 0 0 

16 72 73 72 72 72 72 72 72 0 0 0 0 

18 22 22 22 22 22 22 22 22 22 0 0 0 

20 12 12 12 12 12 12 12 12 12 12 0 0 

22 8 8 8 8 8 8 8 8 8 8 8 0 

24 5 5 5 5 5 5 5 5 5 5 5 5 

Total 283 266 257 249 229 214 162 119 47 25 13 5 

"Creative Education: Intellectual Capital toward ASEAN " 381 Graduate School, Silpakorn University



15  

 

3. Distribution of observation by research period and total followed-up time group at children cohort 
Group of control 

 

TF 0 2 4 6 8 10 12 14 16 18 Total 

0 5 0 0 0 0 0 0 0 0 0 5 

2 7 7 0 0 0 0 0 0 0 0 14 

4 42 42 42 0 0 0 0 0 0 0 126 

6 78 78 78 78 0 0 0 0 0 0 326 

8 31 32 33 32 34 0 0 0 0 0 162 

10 29 29 29 28 29 29 0 0 0 0 173 

12 7 7 6 7 6 7 8 0 0 0 48 

14 6 6 6 6 5 6 6 6 0 0 47 

16 14 14 14 14 14 14 14 14 14 0 126 

18 1 1 1 1 0 0 1 1 1 1 8 

Total 220 216 209 166 88 56 29 21 15 1 1035 

Group of intervention 

TF 0 2 4 6 8 10 12 14 16 18 Total 

0 6 0 0 0 0 0 0 0 0 0 6 

2 9 24 0 0 0 0 0 0 0 0 33 

4 43 39 43 0 0 0 0 0 0 0 125 

6 81 81 81 81 0 0 0 0 0 0 335 

8 36 33 40 40 40 0 0 0 0 0 189 

10 20 22 22 22 22 22 0 0 0 0 130 

12 5 5 6 5 5 5 5 0 0 0 36 

14 6 5 6 6 6 6 6 6 0 0 47 

16 6 6 6 6 6 6 6 6 6 0 54 

18 1 1 1 1 1 1 1 1 1 1 10 

Total 213 216 205 161 80 40 18 13 7 1 965 
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Abstract 

This research aims to study the demographic factors that affect the 

assessment of market factors. It affected in the selection of pharmacies of consumers 

in Chiang Kham District, Phayao. The sample survey 200 persons inhabit close 4 drug 

stores in Chiang Kham District. Tools used in this research are the questionnaire. The 

content is divided into 2 parts: population data and market factors of drug stores 

which factors in a consumer focus. This research used descriptive statistics including 

frequency, percentage, average, standard deviation and inferential statistics such as 

One-way analysis of variance. The results showed that most respondents are female. 

A sample of more than 41 years of age, there are many more possible. The average 

personal income is less than 5,000 baht per month. Education is less than high 

school/vocational and most occupations are merchants/self-employed. The evaluation 

of the marketing factors affected pharmacy selection. The samples focus a large 

extent on products, services, prices, place, promotion and personnel. Personnel are on 

average at the most. The hypothesis testing found Professional assessment of all the 

factors affecting the market that affect the pharmacy. 

 

Keywords: drug store, Chiang Kham drug store, market factors, consumer, selection 

of pharmacy 
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Introduction 

Pharmacy business is highly competitive both from a direct competitor of 

the pharmacy together and indirect competitors, such as services provided by 

hospitals, health centers, clinics, medical facilities in health care coverage. Especially 

medical facilities in health care coverage that facilities didn’t have equivalent 

pharmacy. It is a service that is free of charge and also receive counseling, medical 

care and gives consumers access to a huge amount. (Parinya Akkarajuntachote, 2553) 

On the other side, pharmacy service behavior of consumers is changing. 

From consumers to services only buy medicine treat illnesses. They were service for 

other purposes increased. For example, purchasing supplements or other products had 

effective in preventing illness as vitamin. Buying products added benefit of enhancing 

beauty as products for healthy skin. In addition, consumers also have greater 

knowledge. The process of decision was changed for example Compare products that 

read the label before you buy. (Parinya Akkarajuntachote, 2553) 

The ways fulfill need of modern consumer. Pharmacies are developing the 

market more than in the past. For example, opening branches in neighborhoods that 

consumers have easy access as shopping center. Pharmacists are developed skills 

sales and provide better service. Add products to nourish the body, good health and 

beauty products. (Parinya Akkarajuntachote, 2553) 

By various factors that have led to questions put to research. Consumers 

pay more attention to market factors in deciding the pharmacy.  

 

Objectives 

1. This research is study about demographic factors that affect assessment 

market factors affecting the selection of pharmacy consumers at Chiang Kham 

District, Phayao. Demographic factors were studied such as sex, age, education, 

occupation and personal income per month. 

2. This research is study about marketing factor that affect attitude and 

behavior on services at the pharmacy at Chiang Kham District, Phayao. The 

marketing factors studied, including products, services, prices, place, promotion and 

personnel. 
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Research Methodology 

This research is quantitative research. The population studied was 

population in Chiang Kham District which has 28,247 peoples. This information 

comes from the Registration Office, Phayao Administration Office in 2557. A 

determination size of sample group used program ‘G*Power’ that had confidence 

level of 95% and error 5% from 200 samples. Sample group were randomized that 

didn’t use random probability. It used purposive sampling methods. It uses random 

consumers near 4 pharmacies in Chiang Kham District such as ‘Chiang Kham drug 

store’, ‘Chuchai Pharmacy’, ‘Chareon Pharmacy’ and ‘Tongchai Pharmacy’. It 

defined a population of randomization about 50 per example in each area that recently 

services pharmacy in the above points. The questionnaire response rate is 100% 

because the consumer when the questionnaire, have returned the questionnaire 

promptly. 

The tool used in the research. Researcher made a questionnaire that 

divided into two parts: demographic information and marketing factor of pharmacy 

that consumer focus. By evaluate the three-level gauge is more, moderate and less. 

The criteria used to interpret an average as table 1. 

 

Table 1: Criteria used to interpret an average 

average meaning 

1.00-1.67 less 

1.68-2.34 moderate 

2.35-3.00 more 

 

Researcher tested the accuracy of the content from theory education, 

related research and bring it to two marketing experts persons examine and adjust. 

Testing the validity or reliability, researchers used data from a test sample of 30 sets 

and then analyzed for sentiment that used the coefficient alpha of Cronbach. The 

results showed that market factor alpha coefficient was 0.967, higher than 0.700 

conclude that a questionnaire has high confidence (Cronbach, 1951).  

As part of the process, the researchers used software to analyze the data 

using descriptive statistics example frequency, percentage, average, analysis of 

demographic variables, variable market factors affecting the selection of pharmacy 

and use inferential statistics Including one-way analysis of variance to test the 

hypothesis. 
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Results/ Conclusion 

Analysis result demographic factors of sample group found that most of 

the population is female about 56.5%. It has the most number older than 41 years 

41.0%, revenue less than 5,000 baht 39.0%, mostly has low levels of education than 

high school / vocational 54.0% and self-employed 32.5%. Details are shown in Table 

3 

 

Table3: Number and percentage of demographic factors. 

Demographic factors Number of people(s) Percentage 

1.Sex 
  

  - Male 87.0 43.5 

  - Female 113.0 56.5 

Total 200.0 100.0 

2.Age 
  

  - Under 20 years  21.0 10.5 

  - 21 – 30 years 42.0 21.0 

  - 31 – 40 years 55.0 27.5 

  - Over 41 years 82.0 41.0 

Total 200.0 100.0 

3.Average monthly revenue 
  

  - Under 5,000 baht 78.0 39.0 

  - 5,001 – 10,000 baht 58.0 29.0 

  - 10,001 – 15,000 baht 33.0 16.5 

  - 15,001 – 20,000 baht 16.0 8.0 

  - 20,001 – 25,000 baht 9.0 4.5 

  - Over 25,001 baht 6.0 3.0 

Total 200.0 100.0 
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Demographic factors Number of people(s) Percentage 

4.Education 
  

  - Under High School / Vocational. 108.0 54.0 

  - High Vocational 37.0 18.5 

  - Bachelor 50.0 25.0 

  - Over Bachelor 5.0 2.5 

Total 200.0 100.0 

5.Occupation 
  

  - Bureaucrat 20.0 10.0 

  - State Enterprise Employee / Privately held  14.0 7.0 

  - Own Business 65.0 32.5 

  - Student 24.0 12.0 

  - Housewife / Retirement 23.0 11.5 

  - ETC. 54.0 27.0 

Total 200.0 100.0 

 

The analysis of factors that influence the selection of pharmacy services 

found that overall of consumers pay more attention to market factors, with an average 

of 2.31, which was very effective. Considering carefully will find that in a lot almost 

every aspect. Consumers that give high importance are "personnel". It was very 

affected the decision to use pharmacy services at most. It has an average 2.485. 

Second factor is the "service". It was very affected by an average of 2.425. Third is 

the "medicine" and "price" are by an average of 2.37. Fourth is the "place". It has very 

effective by an average of 2.36. Fifth is "promotion". It affected by an average of 

2.185 and at last. "The product is not a drug". It affected by an average of 1.99. 

Details are shown in Table 4 
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Table4: Market factors that influence the selection of pharmacy services. 

Factor 

The effects of factors that influence the selection of pharmacy services. 

Results 

more moderate less 

Average (3) (2) (1) 

People Percentage People Percentage People Percentage 

Medicine 88.00 44.00 98.00 49.00 14.00 7.00 2.37 
Very 

effective 

not Medicine 47.00 23.50 104.00 52.00 49.00 24.50 1.99 Effect 

Services 106.00 53.00 73.00 36.50 21.00 10.50 2.43 
Very 

effective 

Price 96.00 48.00 82.00 41.00 22.00 11.00 2.37 
Very 

effective 

Place 93.00 46.50 86.00 43.00 21.00 10.50 2.36 
Very 

effective 

Promotion 74.00 37.00 89.00 44.50 37.00 18.50 2.19 Effect 

Personnel 111.00 55.50 75.00 37.50 14.00 7.00 2.49 
Very 

effective 

Total 2.31 
Very 

effective 
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In testing hypotheses are detailed below. 

Hypothesis 1:  Demographic factors assessment market factors affecting the selection 

of pharmacy consumers.  

Test Results: Accept the hypothesis. It was found that the occupation affects the  

assessment market factors on all sides. That is the significance of detail table. 

 

Test Results Significance 

Career affects the assessment of the product. 0.019 

Career affects the assessment of the service. 0.020 

Career affects the assessment of the price. 0.011 

Career affects the assessment of the place. 0.001 

Career affects the assessment of the promotion. 0.024 

Career affects the assessment of the personnel. 0.006 

 

Hypothesis 2:  Marketing factors affecting consumer selection of drug stores in 

Chiang Kham District. 

Test results: Acceptable assumptions. It was found that marketing factors affecting 

consumer selection of drug stores were products, services, prices, place, promotion 

and personnel. That is the significance of detail. 

Analysis of the factors that affect selection pharmacy of the consumer in 

Chiang Kham District divided factor into 6 categories such as products, services, 

price, place, promotion and personnel. Market factors drugstores overall had an 

average of 2.31. It means that respondents to focus on the marketing factor in much 

effect. Respondents give the highest priority to personnel matters. The average score 

is 2.485. It means that the respondents to focus on more level. A summary analysis of 

market factors on each side. The product had an average of 2.37. It means that 

respondents to focus on market factors. The product is very effective. The most 

important quality of the drug had an average of 2.535. It means that respondents to 

focus on the very effective. Service had an average of 2.425. It means that 

respondents to focus on market factors and services very effective. The highest score 

is recorded treatment history and drug allergies received each time had an average of 

2.45. It means that respondents to focus on the very effective. Price had an average of 

2.37. Respondents to the importance of market factors, pricing levels have very 

effective. The highest score of drug clearly has a price tag that had an average of 2.55. 

It means that respondents to focus on the very effective. Place had an average of 2.36. 
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It means that respondents to focus on the factors in the market place very effective. 

The highest score of shops have proper lighting had an average of 2.60. It means that 

respondents to focus on the very effective. Promotion had an average of 2.185. It 

means that respondents to focus on market factors about promotion in effect. The 

highest score is training programs health knowledge for free had an average of 2.38. It 

means that respondents to focus on the very effective. Personnel had an average of 

2.485. It means that respondents to the importance of the human factor in marketing 

very effective. The highest score on a regular pharmacy had an average of 2.71. It 

means that respondents to focus on the very effective. 

From research about demographic factors found that occupation affects the 

evaluation of important products, service, place, promotion and personnel. There were 

affect statistical significant level of 0.05. 

 

Discussion 

The results of the research “Marketing Factors Affecting Consumer 

Selection of Drug Stores in Chiang Kham District, Phayao” discuss the issues below. 

1. Demographic factors Influence the selection of pharmacy had 

significance level of 0.05. This is inconsistent with research of “Kanokkan 

Chokkanchanawat” (2555) that studied the factors that influence the decision to use 

pharmacy services in Ayutthaya. The study found that Consumers with different 

income influence the decision to use different pharmacy services. Details of the 

findings will be compared. Demographic factors that influence the decision to use 

pharmacy services are different. Consumers who have a different occupation 

influence the decision to use different pharmacy services. Caused areas to explore 

different demographic factors may influence the selection of different pharmacy 

services.  

2. The marketing factors that influence the behavior of pharmacy services 

to most consumers is personnel. This is consistent with research of “Punjanad 

Anodard” (2553) that studied Satisfaction of the customers towards the marketing mix 

of “Pharma Choices” Pharmacy in Chiang Mai. The study found that marketing mix, 

consumer satisfaction is the highest factor in personnel. It is very important for 

consumers to choose their services in pharmacies because consumers want to get a 

good counselor. The personnel are asked to sequence symptoms and dispensing the 

correct drug. 
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Recommendations 

From the results of the study showed that when choosing a pharmacy. 

Consumers, the most important to people, so there are regular pharmacy shop, all the 

time. There is good consultation. The symptom is the stage when asked and has the 

correct medication. 

 

Recommendations for next research 

In next research, the research should be made the subject of consumer 

satisfaction with the quality and service of pharmacy to research to develop a 

business, can create a, as well as a consumer. 
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Abstract  

           The study aims to develop the marketing strategy to improve and raise the 

pearl business of local communities by researching about the pearl quality perception. 

Pearl is precious product from the Andaman Coast area mainly in Phuket and 

Pangnga where is the tourist destiny. As a gift from the sea, people always buy pearl.  

        This study focuses on how people perceive the pearl quality for development and 

improving future business. Qualitative method by using interviews pearl retailers and 

consumers is a research approach. After the study, it results that the pearl quality 

tends to be good quality. Attractiveness or the appearance of the pearls is the major 

factor which influences the pearl quality perception the most including size, surface, 

luster, color and shape following by flawlessness, durability, distinctiveness, 

demographic (age, gender and income), price and consumer knowledge factors.  

Keywords: perception, quality, pearls 

Introduction 

           Pearl products from the Andaman Coast is an identity and predominant of the 

communities that generate income to those provinces where located along the 

Andaman Coast such as Koh Panyee in Pangnga Bay they produce pearl jewelry and 

pearl products. The first pearl farm was established in 1965 on Naganoi Island of the 

southwestern coast in the Andaman Sea. Thai owner was joint venture with the South 

Sea Company of Kikiro Takashima and the Swiss Somourai S.A. Company (Paul and 

John, 2008). The important pearl farming in Andaman Sea area consist of Rang Yai 

Island and Raganoi Island of Phuket province, Panyee Island of Pangnga, Ranong 

province (Paul and John, 2008) and Satun province (Bussarawit, 1995). Pearl is only 

one gem that occurs from animal. Pearls are generated naturally by oysters or shells 

that occur from alien thing outside enter into the shell leading to irritation in its tissue. 
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To relief irritation, oyster creates substances that called nacre to cover the foreign 

matter gradually later becoming the pearls (David, 2007 and Norman S. et. al., 2005). 

The main type of pearls exists on the earth including Akoya, Mabes, Freshwater 

pearls, Keshi, South Seas, Tahitian pearls or Black pearls.  

         Statement of the Problem-The government was concerned about the oversupply 

of several OTOP products such as fruit wines and handicrafts (Chatrudee Theparat, 

2003). In the past, Thai government was a strong supporter of small and medium-

sized enterprises under its broader policy to make rural communities and the domestic 

economy stronger but only one-third of new entrepreneurs can expect to be alive after 

3 years of operation due to SME Promotion Office and in many cases, a lot of 

companies fail to adjust a key marketing “P” (Product, price, promotion or packaging) 

and left for the market place (Knight Ridder Tribune Business News, 2005). 

According to the pearl farming of these communities, they still need to be developed 

more in term of business for encouraging the advance of community pearl farming in 

marketing development and product quality. 

Objective 

1. To study the consumer behavior in term of quality perception and the impacts 

factors about pearl product of Thai communities for using information to develop 

market strategy of local business in the future which pearl products of Phuket will be 

examined.  

2. To study about pearl farming business and pearl product business in Phuket and 

nearest areas.  

3. To investigate the other factors which influences the consumer quality perception 

besides literature recommended.  

Literatures reviews 

            Second part of the study is the literatures reviews which focus on important 

key words including perception, quality and pearls. Perception is defined as the 

process by which a human selects, organizes and interprets stimuli into a meaningful 

and link pictures of the world that human perceive (Pantano, 2011). Perception also 

can be defined as the whole process that in each person is aware of the environment 
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and interprets it (Johan B. et. al., 2006). Perception is based on what each person have 

learned. Each person perceives thing is impacted by what they know about them 

(Johan B. et. al., 2006). Human perceive the stimuli though our sensory receptor such 

as picture from eyes, voice from ears, and temperature from skill (Wayne and 

Deborah, 2010).  

             Quality meaning is defined in different meaning to different people. There is 

no certain definition in term of quality. Several studies tried to give definition of 

quality, they tried to widely identify, organize, and measure the forms of quality for 

reaching the customer satisfaction and providing market opportunity in products and 

services (Darian et. al, 2001). According to the American Society for Quality Control 

that defined the quality is the totality of features and characteristics of a product that 

bear on its ability to satisfy stated or implied needs (Miller, 1993).  In this study uses 

four dimensions to measure the product quality. The criterion of quality measuring 

consists of flawlessness, durability, attractiveness and distinctiveness as an overall 

basis which was referred from the study of Stone Romero and Stone (1997).  

 

          Flawlessness - according to Stone Romero and Stone (1997), they put the 

flawlessness to be a dimension of perceived product quality to be used to measure as 

an individuals’ belief related to the number and types of defects in a product.   

Flawlessness can be noticed from the outside of the pearls’ surface though the 

customer’s eyes how the pearls look like. The pearls’ surface can show the quality of 

the pearls. Generally, the less flawlessness means the more good quality of pearls. 
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The most of premium quality pearl tends to be less flawlessness. To verify the surface 

quality can consider though the blemishes or the abnormal of pearl surface. The 

blemishes on the pearls can be bumps, abrasions and spots which appear on the 

surface of the pearls (Yuoso et. al.,(2009), Klepper (2006), Changing Times (1961)).                                                            

H1: Flawlessness influences the pearl quality perception 

           Durability that a product’s durability rely on the materials used, the quality of 

design, manufacture and assemble, process quality, ease of maintenance, reparability 

and upgradeability. According to Stone Romero and Stone (1997), to perceive product 

quality has to do with the belief of customers in context of life-expectancy of product. 

The product’s durability also depends on the operating environment (such as the 

impact of moisture, light or heat) and how intensively and carefully it is used (such as 

necessary maintenance). Consumers are likely to purchase pearls from the reliable 

source which provide warranty and guarantee the pearl quality. Pearl retailers provide 

maintenance service such as fixing and change defect parts (PR Newswire, 2008). 

Several pearls shops demonstrate how to test the pearl quality and real pearl to their 

customers to make sure the pearls are of good quality (Cheryl, 2007). Some pearl 

retailer used quality label for the cultured pearls with highest quality standards 

(Gomelsky, 2001). To care for pearl and keep them lustrous, pearls are soft and need 

to care properly for keeping their lustrous and to be a treasure to future generations. 

For the pearls durability depends on usage and carefully (Matlins (2008), Go (2003), 

JCK (2003), Roskin (2002). H2: The durability influences on the pearl quality 

perception. 

             Attractiveness - in the study of Champion et. al. (2010), they used the word 

“Attractiveness” instead “Appearance” which was used in the original from the study 

of Stone Romero and Stone (1997).  Products can be classified in term of physical 

products and intangible services. The other context of classification of product can be 

called durable products, non-durables products, convenience products, specialty 

products and shopping goods (Abhinandan K. at. al., 1999). Physical appearance is 

products’ shape, size, color, aesthetics and characteristic which are displayed to the 

customer eyes (R. B. Khann, 2007). Product quality consists of the overall 

characteristics of a product that make product to perform follow the expected to 
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satisfy customer needs. The components of product design associates with the 

physical appearance which can imply about the quality of product (William M. et. al, 

2011). Pearl physical appearance is also exposed in term of shape, color, size, surface 

perfection and luster which can be inferred about the quality (Klepper (2006), Roskin, 

(2007) and Roskin (2002). H3: The attractiveness influences the pearl quality 

perception       

              Distinctiveness is a component in quality measurement of Stone Romero and 

Stone (1997) which can be inferred about the distinctiveness, uniqueness and 

luxuriousness. Distinctiveness can imply about the needs to be owner of the product, 

especially the luxurious products. Natural pearls are rare, expensive, and difficult to 

find and match up. The cultures pearls are widely range in quality and price. Finally, 

imitation pearls or artificial pearls that usually they are glass beads coated. They tend 

to be costume jewelry and cheap until moderate in price (Changing Times, 1961). In 

each region where has pearl farming produces pearls which has its own unique 

characteristics (Roskin, 2007). Rare pearls leads to the top price (Gardner, 2002).   

H4: The distinctiveness influences the pearl quality perception. 

            Demography is the study about the statistic of particular characteristics of 

population. The characteristics of population or demographic consists of age, sex, 

education, income level and geographical location (Robert D. and Hisrich, 2000). The 

demographic characteristics in which several literatures consider consist of gender, 

age, income, marital status, education, professional and location (Chang and Samuel 

(2004), Shergill at al. (2010), Dholakia and Uusitalo (2002)). To understand the 

impacts of major demographics including age, income and gender toward quality 

perception is significant.  

             Age - Pearl jewelry is an alternative for formal events, dress-down Fridays 

and other occasion and women can wear pearl in diverse ages (Gardner, 2002). Pearls 

can support a notable fashion trend that contributes to revival of pearls. Nowadays, 

people can see pearl jewelry draping around the necks of models, celebrities, 

socialites, mothers, daughters and brides. Pearl jewelry can be seen everywhere 

because it brings fashion back (Business wire, 2006). According to the literatures, 

they found the age influences on the quality perception (Braus (1990), Morrow 
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(2004)). Thus, the age level tends to influence the quality perception. H5: Differences 

of age level influence on pearl quality perception  

            Gender - Mother taught daughter that every lady should have pearls such as 

cultured pearl stud earrings. Every career woman, debutante and bride should have in 

her jewelry wardrobe (Lauren, 2000). Pearl jewelry sound like the female jewelry and 

every woman would like to be the owner of one strand of pearls because it makes 

women feel graceful and attractive in appearance or behavior when they wear pearl 

jewelry (Hood and Sarah B, 2009) and a lot of women love pearl. The successful 

women tend to wear beautiful strands of pearls (Perlis and David, 1999). According to 

the literature, gender might influences on quality perception relate to gender role 

socialization, decoding ability, distinct in information procession, traits, and the 

significant placed on core or products (Brody and Hall, 1993, Dittmar et al., 2004 and 

Mattila et al., Ganesan et. al., 2008). According to the different of role of gender, it 

might impact on the quality perception. H6: The role of gender influences pearl 

quality perception of pearl products  

             Income - Even a simple strand of pearl tends to be costly and round thousand 

dollars. If their money is not much, they can purchase trendy items or freshwater 

pearls and glass pearls which are produced with a glass center. These inexpensive 

pearls’ price is less than a half of cultured pearls (Cheryl, 2007). Pearl is the symbol 

of high style that Coco Chanel, a Parisian designer wore pearl strand with the little 

black dress. She introduced pearls for her fashion. (Shoults, 2010). When people are 

wealthier they will buy more luxury goods.  And the value of those items also changes 

when their income rises (Robert E., 2007). The high income consumer is likely to 

familiar with luxury goods and more power purchase rather than low income 

consumer (Lalit and Balaji, 2010). High income consumers are concerned on fashion, 

status, and social differentiation (Cox and Blair, 1989). Thus, the difference of income 

level tends to impact consumer perception in term of quality. H7: Differences of 

customer income influence on pearl quality perception.              

             Price - High price can imply about how quality of the pearls are. Due to the 

shape of pearl, the perfectly round is most valuable, baroque or asymmetrical and 

large size of pearl is usually more valuable (Kathy, 2010). When the price of pearl 
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tends to be inexpensive especially freshwater pearls from China where the number of 

cultured pearl is quite high and cheap. Chinese pearls contribute consumers in every 

budget is affordable in price that the price of the South Sea pearl and Akoya are 

expensive (Gomelsky and Victoria, 2003). Culture pearls have variety price raging 

from cheap to expensive. Fashionably pearls tend to have accessible price (Lytchak, 

2011). Pearls’ price depends on its quality (Totty (2008), Klepper (2006), Changing 

Times   (1969).  H8: The price of pearls influences quality perception.  

           Knowledge of consumer - There are some group of customers don’t have 

knowledge about pearl quality. That pearl retailers generally provide knowledge and 

understanding about pearls while they are presenting pearl products. And they can 

increase sale after the consumers understands about pearl quality because the 

knowledge changes their perception about pearls and pearl quality a lot. Customers 

with lack of understanding of pearl value perceive pearls are just a valuable 

commodity and not high end items that the knowledge influences a lot to change these 

perceptions. For male customers, the retailers have to explain the value of pearls. The 

men customers tend to not understand pearls because they might not have experience 

with pearls. Sale person might explain about price tag, the differences in luster, shape, 

and size. To guide them about the cultured pearl quality and show them about the 

difference between pearls side by side. Importantly, sale person let consumers touch, 

see and try them to make consumers prove pearls by themselves for increase their 

experiences (Goldman (2007), Totty (2008), Business Wire (2005). H9: Consumer 

knowledge influences quality perception. 

 

Research Methodology 

            This study relies on the qualitative approach to conduct the research because 

the topic research is in a new area. Structured interviews are used for each interview. 

The interviewees are asked the same set of questions in the same way to avoid the 

biases. And the interviews are recoded in the form of notes and tape recodes. 

However, taping has done with the permission of the interviewee. Interviews include 

personal (face-to-face) and telephone interview.  
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              The population is the group of knowledgeable people who are in pearl 

business in Andaman Sea area. The target population is the group of pearl retailers 

which are related to the research objective for selecting the sampling units. According 

to study, 13 pearls retailers have the name in government documents (Phuket) except 

1 pearl retailer located Krabi but they have pearl farming in Phuket. To ensure the 

answers, 5 pearl consumers were also asked to exact and be stronger information. 

Nonprobability sampling and convenience sampling were selected in this study. 

According to the validity of information, 7 respondents from pearl retailers and 5 

pearl consumers are efficient to respond the research objective. The interview 

question for pearl retailers is composed of 9 pages with 26 questions and 2 pages 23 

questions for pearl consumers. 

Results and conclusions 

             The study found a number of pearl business information, how people perceive 

the Andaman pearl quality, and the impact factors. Importantly, Thai communities 

will be able to use the information to develop market strategy in the future. For the 

future research, this information is able to use to develop the quantitative method. 

             To answer the research questions, firstly, the foreigners perceive that the 

Andaman Sea pearls quality is likely to be good quality. Secondly to perceive the 

pearl quality, there are nine factors which were selected from the literature reviews or 

nine hypotheses in this study. Mainly this study used the model of Stone Romero and 

Stone (1997), they developed the method to measure product quality perception or 

PPQM. This approach includes four dimensions (flawlessness, durability, 

attractiveness and distinctiveness) which are considered when they measure the 

quality perception. Besides, age, gender, income, price and consumer knowledge 

might be the factors which are related to the pearl quality perception according to the 

literature reviews. 

           To test the hypothesis firstly H1: Flawlessness influences the pearl quality 

perception. The study found that all of participants (pearl retailers) agreed that the 

flawlessness influence the pearl quality perception. All of the participants agreed that 

the pearls defects can notice obviously though human eyes such as chain, hook, and 

the smooth of pearl surface. The fewer defects on pearls relate to the better quality the 
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pearls have. For the view of consumers, the study results that flawlessness on pearls 

products can impact the pearl quality perception and all pearl consumers agreed with 

this. Generally any good quality products will not have any defects not only pearls. 

The more expensive and good quality, they are likely to not have the flawlessness on 

the surface. Secondly, H2: The durability influences on the pearl quality perception. 

By the study, the hypothesis was accepted. Only participant G (pearl retailer) agreed 

with this hypothesis and gave the reason that the durability influences the pearl 

quality perception. Because of product warranty from the shop, the consumers feel 

more confident and can perceive product quality from its warrant as the same idea as 

Stone Romero and Stone (1997). In the side of consumers, they tend to approve the 

hypothesis. Without pearl knowledge, certificate and warranty can help to convince 

them about the durability of products and the consumer can claim to fix or exchange 

new one. Thirdly, H3: The attractiveness influences the pearl quality perception.  

Everybody (all retailers or consumers) agreed with this hypothesis that the pearl 

physical appearance influences the pearl quality perception. Pearls’ surface, size, 

color, lustrous, size, design and material are important criteria when the consumer 

consider about the pearl quality before they decide buying pearls. Fourthly, H4: The 

attractiveness influences the pearl quality perception. All of participants agreed that 

the distinctiveness of pearl products influences the pearl quality perception except the 

participant B. Participant B gave a season that the most of consumers visit the shop 

because they love pearl and really want to buy pearls. Consumer A, C, D and E also 

agreed that the distinctive influences on the pearl quality perception and use to 

determine the product quality. Fifthly, H5: Differences of age level influence on pearl 

quality perception. Respondent A, B, C, D and E (pearl retailers) agreed that the age 

influence the pearl quality perception. Participant A explained that the age different 

causes the quality perception different. The higher age have experience in pearl 

quality verification and mostly higher age like to wear pearls according to participant 

D. Sixthly, H6: The role of gender influences pearl quality perception of pearl 

products. The study found that gender influences the pearl quality perception 

(Participant B, C, D and G). They gave the reasons that the women are likely to be 

selective when they are interested in pearls while the men will not spend time to 

consider pearl quality before deciding to buy pearls. Women tend to be concerned 
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more on the important of pearl quality according to the participant B. However, not all 

of participants agreed with this idea.                                                                                                                     

According to Participant A, E, and F, they were likely to disagree that the gender 

impacts on the quality perception. Both men and women think that pearls are good or 

bad quality they can see from the products such as smooth, shiny surface, nice color 

and round shape of pearls. In term of consumers, the study can conclude that the 

gender influences the pearl quality perception (all consumers). They gave the reasons 

that pearls are female products. Women are more familiar with jewelry than men. And 

they are direct users, experienced and knowledgeable. Seventhly, H7: Differences of 

customer income influence on pearl quality perception. Participant A, B, C, D and E 

approved that the income level can influence quality of pearl in order to high income 

level customers is concerned about pearl quality and affordable pearl jewelry rather 

than low income customers and premium pearl quality is targeted for high income 

customer. The high income consumer is likely to familiar, affordable, knowledgeable 

and prefer quality products rather than low income consumers. Conversely after 

interview the consumers, it resulted that consumer income level does not influence on 

the pearl quality perception (All participant answer). Between high income and low 

income consumer when they perceive pearl quality are different. The physical 

appearance is more related to the quality perception according to consumer A, B and 

D. Eighthly, H8: The price of pearls influences quality perception. All of firms agreed 

that the level of price relate to the pearl quality. The price high associate with the high 

quality because pearl occurs by nature and human cannot control or improve. Pearl 

farming is high risk to get low productive and less pearl quality, so price of pearl 

tends to be high following the quality. And all consumers agreed that the pearl price 

can tell its quality and price which influences the pearl quality perception. Good 

quality pearl with very rare, flawlessness, nice design, fine material and other good 

features related to higher price. They said that pearl price here has medium to very 

high (All consumers). Finally, H9: Consumer knowledge influences quality 

perception. Participant A, B, C, D, E and G pearl firms agreed that the level of 

knowledge about pearl products can influence the pearl quality. According to 

participant B, the knowledge customer can verify pearl very well. Most of consumers 

have knowledge and intend to buy pearls. According to consumer A, B, C, D and E, 
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the consumer knowledge level tends to be variety from no knowledge to good pearl 

knowledge. All hypotheses were supported by the results and the literature reviews. 

         How do the current situation of pearl business? All participants in Phuket 

displayed that their pearl business in Phuket tend to be good. The common factor that 

influences pearl business is tourism according to participant A, B, C, D, E and G. 

Their business relies on the number of tourists. High season is the golden time and 

good opportunity. Other factor includes economic, consumer preference, weather and 

politics. All of participants gave opinions in variety point of views. Participant A, B, 

C, D and G displayed that good quality pearl is a key success factors of pearl 

business.      

          Other factors besides literature recommended which impacts the consumer 

quality perception is customer services factors according to the participant F 

(retailers) they displayed that sometimes visitor does not mean to purchase the pearls 

but they are impressive the way the sale representative presents and the service mind 

it causes the visitors buy their products.  

Discussions  
            The limitation of the research is lack of information. It is difficult to find the 

pearl information to support the hypotheses. It causes the problem to set the 

quantitative method because the information is not strong enough bring about the 

questionnaire no valid and reliable enough and spend a lot of time in this part. First, 

the study means to do quantitative. Later the study needs to be changed the method 

into the qualitative field. The most difficult part of this research is the question design 

because most of pearl retailers are Thai but the information from English language 

sources. The study needs to take time to test the interview questions. However, the 

results are likely to relate to the hypothesis and the retailers can use this information 

to develop their consumer quality perception. Firstly, the flawlessness influences the 

pearl quality perception. Later the retailers can pay attention in this factor such as they 

can use good quality material with their jewelry. Generally, the less flawlessness 

means the more good quality of pearls. The most of premium quality pearl tends to be 

less flawlessness. To verify the surface quality can consider though the blemishes or 

the abnormal of pearl surface. The blemishes on the pearls can be bumps, abrasions 
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and spots which appear on the surface of the pearls (Yuoso et. al.,(2009), Klepper 

(2006), Changing Times (1961)).  

                Secondly, the durability influences on the pearl quality perception. Product 

warranty from the shop, the consumers feel more confident and can perceive product 

quality from its warrant. Consumers are likely to purchase pearls from the reliable 

source which provide warranty and guarantee the pearl quality. Pearl retailers provide 

maintenance service such as fixing and change defect parts (PR Newswire, 2008). 

Several pearls shops demonstrate how to test the pearl quality and real pearl to their 

customers to make sure the pearls are of good quality (Cheryl, 2007). Some pearl 

retailer used quality label for the cultured pearls with highest quality standards 

(Gomelsky, 2001). To care for pearl and keep them lustrous, pearls are soft and need 

to care properly for keeping their lustrous and to be a treasure to future generations. 

For the pearls durability depends on usage and carefully (Matlins (2008), Go (2003), 

JCK (2003), Roskin (2002).  

             Thirdly, the attractiveness influences the pearl quality perception. All of 

participants agreed that the pearl physical appearance influences the pearl quality 

perception. Pearl physical appearance is exposed in term of shape, color, size, surface 

perfection and luster which can be inferred about the quality. There are several 

qualities that contribute to the value of pearl. Like shopping a diamond that the 

customers consider cut, color, clarity and carat of a diamond, the pearl quality has to 

look for color, luster, shape, size and surface to determine the quality and value of 

pearl (Klepper (2006), Roskin, (2007) and Roskin (2002).  

              Fourthly, the distinctive influences the pearl quality perception. The 

distinctive such as expensive, rare and luxurious can be the consumer’s belief and it 

leads to status for them. The rarest are the most valuable pearls due to the pearl occur 

naturally in oysters. Natural pearls are rare, so expensive, and difficult to find and 

match up. The cultures pearls are widely range in quality and price. Finally, imitation 

pearls or artificial pearls that usually they are glass beads coated. They tend to be 

costume jewelry and cheap until moderate in price (Changing Times, 1961). In each 

region where has pearl farming produces pearls which has its own unique 

characteristics (Roskin, 2007). Rare pearls leads to the top price (Gardner, 2002).  
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               Fifthly, demographic factors include age, gender and income which 

influence the pearl quality perception. The differences of age level influence on pearl 

quality perception according to the interviews (Respondent A, B, C, D and E (pearl 

retailers) agreed that the age influence the pearl quality perception. According to the 

literatures, they found the age influences on the quality perception. According to the 

study, the older consumers think too much and spend more time in shopping. The 

older also is better than younger to evaluate systems quality, more time-pressured 

consumers (Braus, 1990). The role of gender influences pearl quality perception of 

pearl products. The study found that gender influences the pearl quality perception 

(Participant B, C, D, G and all of consumers).                                                                                                               

Pearl jewelry sound like the female jewelry and every woman would like to be the 

owner of one strand of pearls because it makes women feel graceful and attractive in 

appearance or behavior when they wear pearl jewelry (Hood and Sarah B, 2009). 

According to the literature, gender might influences on quality perception relate to 

gender role socialization, decoding ability, distinct in information procession, traits, 

and the significant placed on core or products (Brody and Hall, 1993, Dittmar et al., 

2004 and Mattila et al. which are referred on this study of Ganesan et. al., 2008). The 

differences of customer income influence on pearl quality perception. Participant A, 

B, C, D and E approved that the income level can influence quality of pearl. To 

support this idea from other sources, low income consumer is likely to prefer tangible, 

useful, economical and practical products. They are interested in quantity to be the 

first concern rather than the quality and also concern to fulfill their basic needs. 

Whereas high income consumers are concerned on fashion, status, and social 

differentiation and they want to consume quality products (Cox and Blair, 1989).    

               Sixthly, the price of pearls influences quality perception. All of firms and 

consumers agree. High price can imply about how quality of the pearls are. Due to the 

shape of pearl, the perfectly round is most valuable, baroque or asymmetrical and 

large size of pearl is usually more valuable (Kathy, 2010). When the price of pearl 

tends to be inexpensive especially freshwater pearls from China where the number of 

cultured pearl is quite high and cheap. Chinese pearls contribute consumers in every 

budget is affordable in price that the price of the South Sea pearl and Akoya are 

expensive (Gomelsky and Victoria, 2003). Culture pearls have variety price raging 
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from cheap to expensive. Fashionably pearls tend to have accessible price (Lytchak, 

2011). Pearls’ price depends on its quality (Totty (2008), Klepper (2006), Changing 

Times   (1969).  

               Finally, consumer knowledge influences quality perception. Participant A, 

B, C, D, E and G pearl firms agreed that the level of knowledge about pearl products 

can influence the pearl quality. The pearl retailers generally provide knowledge and 

understanding about pearls while they are presenting pearl products. And they can 

increase sale after the consumers understands about pearl quality because the 

knowledge changes their perception about pearls and pearl quality a lot. Customers 

with lack of understanding of pearl value perceive pearls are just a valuable 

commodity and not high end items that the knowledge influences a lot to change these 

perceptions. Importantly, sale person let consumers touch, see and try them to make 

consumers prove pearls by themselves for increase their experiences (Goldman 

(2007), Totty (2008), Business Wire (2005). Though using gemological grading 

standards can be used to educate consumers about pearl quality. The pearl retailer 

might update newly pearl jewelry fashion for increasing consumer knowledge about 

how to purchase pearl item (Business Wire, 2006). 

Recommendation 
            For the future related research, this information is able to use in future 

research such as quantitative research and pearl business development according to 

the lack of literatures. Moreover, data collection cannot cover whole areas of the 

Andaman Coasts such as Satun and Phangnga because of the limitation of budget. The 

future research can gather the data from these the mentioned locations to reinforce the 

reliable of information s. For the pearl business development, the study found that the 

majority of pearl consumers are woman and older age with high income and the older 

age women have power purchase, experiences, knowledge skills about pearls rather 

than young consumer and man. The pearl retailers can target this consumer group. 

Products appearances or physical appearance is the main factor and major concern 

when people the perception the pearl quality good or bad. By using warranty or 

certificate to guarantee the quality also can convince the consumers without any pearl 

knowledge. This information is what the most of interviewers suggests. However, 

other factors is still important by using to develop the consumer perception 
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ABSTRACT 

This paper seeks to analyze the factors that determine the factors that affect the choices of the 

types of health care facility being utilized by individuals based by examining the differences in 

socio-economic and demographic characteristics of the respondent. 

The study analyzed secondary data from the 2013 Demographic and Health Survey (DHS) 

conducted in Nigeria from February to June 2013. A total number of 56, 307 individuals were 

involved out of which males were 17,359 in number and females were 38,948. The ages of the 

respondents being analyzed in this study is between 15-49 years.  

Utilization was categorized according to choice of facility, choice of professional and need for 

care. We looked specifically at antenatal choice of professional, antenatal choice of facility, post 

natal choice of facility. Additionally, we analyzed family planning visit, last source of family 

planning, and first source of family planning. For fever, we looked at occurrence of fever, first 

source for the treatment of fever and facility choices for the treatment of fever. In the case of 

Diarrhoea, we analyzed the occurrence of diarrhoea, facility choice for the treatment of diarrhoea 

and first place sought for treatment of diarrhoea. Finally, we analyzed the occurrence of sexually 

transmitted infection (STI) and the choices of facility for the treatment of STI. 

Logistic regression was used to analyze the need for family planning visit, incidence of fever, 

diarrhoea and STI. Furthermore, multinomial logit regression was used to analyze choices of 

facility and choices of professional for antenatal care, post-natal care, family planning, fever, 

diarrhoea and STI. 

Wealth Index, education, location of residence, as well as region were statistically significant in 

utilization of health care services, both in terms of choice of facility and choice of professional. 

However, health insurance variable was found to be statistically insignificant in the utilization of 

majority of the health care services which is attributed to ineffectiveness of the scheme 

KEYWORDS 

Health care, Choices of facility, Choice of professional, Utilization, socio-economic, 

demographic 

INTRODUCTION 

 Health care utilization is a major component of equity in health care. The levels health 

inequity in any society can be assessed by determining the population’s accessibility to health 

care services and health care seeking behavior among different people in different geographic 

locations. In most of the developing countries in the world, there is usually a wide gap in 

accessibility and utilization of health care services between the rich and the poor, between those 

living in rural versus urban areas, sometimes even with differences in gender and marital statuses 

of individuals, among other factors(Gerdtham, 1997) 

Health care utilization trends are considered as key elements in finding out the equitable 

distribution of health care services. With this, the different levels and extent of inequity in the 
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society, community or area of interest could be determined. The utilization of health care services 

is an important aspect of human life because it is essential in upholding and maintaining healthy 

status, thereby increasing quality of life and life expectancy. Additionally, it increases 

productivity at work which culminates in overall economic well-being(Luft, 1975). Literature 

review has shown that demographic and economic factors that affect health care utilization 

include age, gender, income, educational attainment, health insurance, place of residence, marital 

status, means of mobility and employment status (A & Mustard, 1998; Acton, 1975; Behrman, 

1984; Celik & Hotchkiss, 2000; Hong, Dibley, & Tuan, 2003). 

 Nigeria is a country in Sub-Saharan Africa with a population of approximately 170 

million people from different socio-economic back-grounds and health seeking behaviors. Large 

proportion of people live in the rural areas where accessibility to health care is difficult and a lot 

of people cannot afford quality paid health care  

 This paper seeks to analyze the factors that determine the choices of health care facility to 

use by individuals based on differences of socio-economic and demographic characteristics. 

Health care utilization is major component of the Nigeria’s demographic and Health survey. The 

most recent DHS survey in Nigeria was conducted in 2013 and no study has been done on health 

care utilization using the data set. 

OBJECTIVES 

General Objectives 

To evaluate the factors that influences the choices of health care utilization among different 

demographic and socio-economic groups in Nigeria according to 2013 DHS. 

Specific Objectives 

- To examine the effects of socio-economic factors on the choices of  health care utilization 

in Nigeria in 2013 

- To identify the differences in the use of different kinds of health services among socio-

demographic groups in Nigeria. 

- To determine the level of health care utilization with or without insurance coverage. 

METHODOLOGY 

Cross-sectional Data from 2013 Demographic and Health survey 2013 (DHS) was used in 

carrying out this study. It is the fifth in the series of Demographic and Health Surveys conducted 

so far in Nigeria. A representative sample of 40,680 households was selected for the survey. 

There are 36 states in Nigeria, divided in to 6 geopolitical zones of North West, North East, North 

Central, South west, South East and South-South. The data set was divided in to two, one for 

male variable and another for female variable. The general description of the data set can be seen 

in table 1 below. The male data set consist of 17,359 males while the female data set has 38,948 

females. This is shown in table 2 below. Total number of individuals in the data set used is 

56,307 individuals.  

Utilization was categorized based on the gender specific illness and also, based on combined 

illness that is non-specific to gender. 

For the Female category, the dependent variables which are specific to women include antenatal 

care, post natal care, and family planning services. For the combined gender non-specific 

illnesses, we examined utilization of health care services for family planning, fever, diarrhoea and 

sexually transmitted infection (STI). 
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VARIABLES DESCRIPTION 

There are three (3) categories of dependent variables. First category is Y1 which 

represent the incidence of the need for care, where 1 indicates that the individual had the health 

condition and sought for care at least one month before the sure, and 0 indicate otherwise. The 

second dependent variable Y2 represents decision to use the public or private hospital. The public 

hospitals include all government hospitals, health centers, mobile clinics and other public health 

facilities owned by the government. The Private facilities include private hospital/clinic, private 

owned pharmacies, private doctor and chemist. The third dependent variable is Y3 and it 

represents the type of medical professional that the individual consulted for the provision of the 

care.  These are categorized in to utilization of health care from a medical professional, non-

medical profession or not attended to. 

 

Table 1: Variables description 

 

The explanatory variables used include a dummy variable of Health Insurance cover 

continuous variable of Age, a dummy variable of Gender (Male and female),  categorical variable 

of Education, categorical variable of Occupation, categorical variable of Marital Status, 

continuous variable of Wealth Quintiles, a categorical variable of location, a dummy variable for 

means of transportation and a categorical variable of region 

RESULT 
Table 1: Choice of medical professional for antenatal care (Non-professional relative to a medical 

professional) 
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Number of obs   =      20026                  *** Significant at 1% significance level 

Prob > chi2     =     0.0000                                 ** Significant at 5% significance level 
                                                                  * Significant at 10% significance level 

 

Table 1 above shows the multinomial logit result and marginal effect of health care utilization 

with respect to antenatal care choice of professional, for being attended to by a non-professional 

relative to a professional.  The coefficient and marginal effects of educational attainment for 

secondary and higher education are statistically significant at P<0.01. Having attained secondary 

education, the predicted probability of obtaining antenatal care from a non-professional relative to 

from a professional would decrease by 0.83 percent, given that other variables are held constant. 

For individuals having attained higher education level, the predicted probability of seeking 

antenatal care from a non-professional relative to from a professional would decrease by 2.7 

percent given that other variables are held constant.  Similarly, the coefficients and marginal 

effects of wealth index for richer and richest quintiles are statistically significant and both have 

negative coefficient.  These are interpreted that the predicted probability of utilization of antenatal 

care from a non-professional relative to a professional for individuals of wealth quintiles of richer 

and richest would decrease by 0.6 and 0.2 percent respectively. Additionally, ownership of 

motorcycle as a means of mobility was found to be statistically significant at P<0.01 and has a 

negative coefficient as well as marginal effect. The interpretation of this is that for individuals 

having motorcycle as a means of mobility, the predicted probability of seeking antenatal care 

from a non-professional relative to from a professional would decrease by 0.3 percent, given that 

other variables are held constant.  Furthermore, all the coefficients of region are statistically 

significant at P<0.01. For regions of North-East and North-West, the coefficients and marginal 

effects are negative which means that for individuals that reside in these regions, the predictive 

probability of seeking antenatal care from a non-professional relative to from a professional 

would decrease by 0.87 and 1.19 percent respectively compared to other regions, given that other 

variables are held constant. On the other hand, a negative sign was observed for the coefficient 

and marginal effect of regions of South-East, South-south and South- west implying that for 

individuals who reside in these regions, the predicted probability of seeking health care from a 

non-professional relative to from a professional would increase by 3.66 percent for SE, 1.92 

percent for SS and 3.61% for SW, compared to other regions, given that other variables are held 

constant. 
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Choice of facility for antenatal care: A binary logit model 

Table 2: Choice of facility for antenatal care 

 

Number of obs   =      12915                       *** Significant at 1% significance level 

Prob > chi2     =     0.0000                             ** Significant at 5% significance level 

                                                                         * Significant at 10% significance level 

 

Table 2 above shows the logit result of choice of facility for antenatal care. The coefficients and 

marginal effects of educational attainment for primary and secondary education are statistically 

significant at P<0.01 while higher education is statistically significant at P<0.05. The 

interpretation of this is that for individuals having primary and secondary education, the 

predictive probability is utilizing formal private facility relative to formal public facility would 

increase by 6.12 percent for primary and 4.5 percent for secondary, given that other variables are 

held constant. In the case of individuals with higher educational attainment, the predictive 

probability of using formal private facility relative to formal public facility increases by 3.4 

percent, given that other variables are held constant.  Being resident in urban area was found to be 

statistically significant at P<0.01 and has positive sign for coefficient and marginal effect. The 

interpretation if this is that for individuals residing in urban area, the predictive probability of 

using Formal private facility for antenatal care relative to formal public facility would increase by 

32 percent, given that other variables are held constant. In wealth index, only the richest wealth 

quintile was found to be statistically significant at P<0.01 and this implies that the predictive 

probability of utilizing formal private facility for antenatal care relative to formal public facility 

would increase by 5.24 percent, given that other variables are held constant. Means of mobility 

for motorcycle and car are statistically significant at P< 0.05. Motorcycle has a negative 

coefficient and marginal effect and this implies that for individuals having motorcycle as means 

of transport, the predictive probability of using formal private facility for antenatal care relative to 

formal public facility would decrease by 2.3%. On the other hand, car has a positive coefficient 

and marginal effect implying that for ownership of car as means of mobility, the predictive 

probability of using formal private facility for antenatal care relative to formal public facility 

would increase by 3.32 percent given that other variables are held constant. This variation for 
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means of mobility could be explain by viewing that house-holds that own car are more likely to 

have higher income and thus could be able to afford the services at the formal private facilities, 

while the negative coefficient of ownership of motorcycle may be that house-holds having 

motorcycle may have relatively low income, and thus will utilize more of the public facility than 

private facility for antenatal care. With respect to the regions of the country, all the regions were 

found to be statistically significant at P<0.01. Regions of NE, NW and SS have negative sign for 

coefficient and marginal effect, which means that the predictive probability of attending a formal 

private facility for antenatal care relative to formal public facility would decrease by 21 percent 

for NE, 24 percent for NW and 11% for SS, given in each case that other variables are held 

constant. On the other hand, the regions of SE and SW have positive coefficient implying that the 

predictive probability of utilizing formal private facility for antenatal care relative to formal 

public facility would decrease by 20.2 percent for SE and 9.3% for SW, given that other variables 

are held constant.  The reason that could be attributable to the increase in utilization of formal 

private facilities in SE and SW could be due to more economic activities that take place in those 

two regions, and the regions have been known to have higher literacy level, thus more tendencies 

to use private facilities. 

Choice of medical professional for post natal care: A binary logit model 

Table 3 below shows the logit result indicating the coefficients and marginal effects of post natal 

care choice of professional in the utilization of health care.   Age is found to be statistically 

significant at P<0.05 with a negative coefficient and marginal effect. This means that for one year 

increase in age, the predictive probability of being attended to by a non-professional for post-

natal care relative to a Professional would decrease by 0.1 percent, given the other variables are 

kept constant 

 
Number of obs   = 8928                        *** Significant at 1% significance level 
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Prob > chi2     =     0.0000                        ** Significant at 5% significance level 

                                                                    * Significant at 10% significance level 

Covered by health Insurance (covHI) is statistically significant at P<0.1 and has a negative 

coefficient and marginal effect. This means that for individual that has health insurance coverage, 

the predictive probability of seeking post-natal care from a non-professional relative to from a 

professional would decrease by 5.3 percent, given that other variables are held constant.  

Educational attainments of primary, secondary and higher are all statistically significant at 

P<0.01 and all have negative coefficients and marginal effects. The interpretation of these is that 

for the predictive probabilities of individuals to seek for post-natal care from a non-professional, 

relative to a professional would decrease by 5.2 percent for primary, 12 percent for secondary and 

25 percent for higher educational attainment. This showed that the higher the educational 

attainment of individuals, the less likely it is for them to seek the services of non-professional for 

post-natal care, but would rather employ the services of a professional. Being a resident in urban 

area is associated with 7.6 decreases in the predictive probability of individuals to be attended to 

by a non-professional relative to a professional for post-natal care. This implies that individuals 

who live in urban areas have higher chances of being attended to by a professional, compared to 

those who live in rural areas. Being Married is statistically significant at P<0.01, and the 

interpretation showed that for married individuals, the predictive probability of seeking post-natal 

care from a non-professional relative to from a professional would decrease by 5.7 percent. 

Similarly, widowed is statistically significant at P<0.05 and the result implies that the predictive 

probability of being attended for post-natal care by a non-professional relative to a professional 

would decrease by 7.9 percent, given that other variables are held constant. The result further 

showed that all the four quintiles of wealth index are statistically significant at P<0.01 and all 

have negative coefficients as well as negative marginal effects. The interpretation of these is that 

the predictive probability of being attended to by a non-professional relative to by a professional 

for post-natal care would decrease by 3.5% for poorer, 6.2% for middle, 7.6% for richer and 

14.11% for richest wealth quintiles, given that other variables are kept constant. This shows that 

with increase in wealth level, it is increasing less likely for individuals to seek for post-natal care 

services from a non-professional relative to a professional. Regions of NE, NW, SS and SE were 

found to be statistically significant. The interpretations is that the predictive probability of being 

attended to by a non-professional relative to a professional for post-natal care would increase by 

7.6% in NE, 3% in NW, 26% in SS and 2.4% in SW, given that other variables are held constant. 

However, region of SE was found to be statistically insignificant. 

 

FAMILY PLANNING AND HEALTH CARE UTILIZATION 

Table 4 below shows the logit result with coefficients and marginal effects of family planning 

visit. Age has statistical significance at p<0.01 and both the coefficient and marginal effect have 

negative coefficients. The interpretation of this that for one unit increase in age, the predictive of 

attending a formal private facility relative to formal public facility decreases by 0.3 percent, given 

that other variables are held constant. Covered by health insurance (covHI) is also statistically 

significant at P<0.01 and has positive sign of coefficient and marginal effect. The interpretation is 

that for individuals that have health insurance coverage, the predictive probability of making a 

visit for family planning increase by 0.03 percent. This is expected because with health insurance 

coverage, people are more willing to utilize health care services. 

 

 

"Creative Education: Intellectual Capital toward ASEAN " 417 Graduate School, Silpakorn University



 
 

 
 

 

 

Table 4: Family planning visit 
 

 
Number of obs   = 38784                   ***Significant at 1% significance level 

Prob > chi2     =     0.0000                                 ** Significant at 5% significance level 

                                                                             * Significant at 10% significance level 

With regards to employment, it has statistical significance at P<0.01 and a positive coefficient 

and marginal effect. The interpretation of this is that for individuals who are employed, the 

predictive probability of having a family planning visit would increase by 5.2%, given that other 

variables remain constant. Furthermore, primary, Secondary and higher school educational 

attainment has statistical significance at P<0.01 with marginal effect having a positive coefficient 

and marginal effect. The interpretation of this is that the predictive probability of individuals to 

have a family planning visit would increase by 9.7 percent for primary, 13.5% for secondary and 

18.3% for higher educational attainment. This is an indication that the more individuals are 

educated, the more they become enlightened about reproductive health and more tendencies to 

visit the health facilities to obtain family planning services. Being a resident in urban area is 

associated with 5.7 percent increase in the predictive probability of having a family planning 

visit, that those who live in rural areas, given that other variables are held constant. All the 

categories of marital status were found to be statistically significant and have positive coefficients 

and marginal effects indicating increase in predictive probabilities of having family planning 

visit. All the categories of wealth index for poorer, middle, richer and richest are statistically 

significant at P<0.01 with positive sign of coefficient and marginal effect. The  interpretation of 

these is that for the predictive probabilities of having a family planning visit would increase by 

7.9% for poorer; 13.6% for middle;13.9% for richer and 14% for richest, given that other 
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variables are held constant. This shows that as wealth level increase, the tendency for having a 

visit to seek for family planning visit increases.  Ownership of motorcycle as means of mobility 

confers an increase in predictive probability of having a family planning visit by 1.8 percent, 

given that other variables are held constant. Motorcycle is statistically significant at P<0.01. 

Regions of NE, NW and SW have positive coefficients and marginal effects indicating increase in 

regional predictive probability of making a family planning visit by 1.5% for NE; 1.3% for NW 

and 2.5% for SW. On the other hand, regions of SE and SS have negative coefficients and 

marginal effects implying that the predictive probability of having a family planning visit would 

decrease by 2.4% for SS; and 2.5% for SW, given that other variables are held constant. 

Choice of facility for family planning: A multinomial logit model 

Table 5 below shows the multinomial logit result with coefficients and marginal effects of the 

facilities for. the utilization of family planning services. Age has statistical significance at p<0.1 

and both the coefficient and marginal effect have negative coefficients. The interpretation of this 

that for one unit increase in age, the predictive of attending a formal private facility relative to 

formal public facility decreases by 0.2 percent. For employment status, it has statistical 

significance and negative coefficient. The interpretation of this is that for individuals who are 

employed, the predictive probability of attending a formal private facility relative to formal public 

facility for family planning would decrease by 5.2%, given that other variables remain constant. 

Secondary school educational attainment has statistical significance at P<0.05% with marginal 

effect having a negative coefficient meaning that the predictive probability would decrease by 1.3 

percent, given that other variables are held constant. All the categories of marital status are 

statistically significant at P<0.01, and both the coefficient and marginal effect have negative sign 

which means that the predictive probability of attending a formal private facility relative to public 

facility for family planning decreases by 24% for married, 16% for couple and 14% for separated, 

given that other variables are held constant 

Table 5: Choice of facility for family planning: formal private facility relative to public facility 

 
Number of obs   = 4026                 *** Significant at 1% significance level 

Prob > chi2     =     0.0000                      ** Significant at 5% significance level 

                                                                    * Significant at 10% significance level 
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Only the wealth quintile of richer is statistically significant at P<0.01 and has both negative sign 

of coefficient and marginal effect, implying that for individuals of richer wealth index, the 

predictive probability of attending a formal private facility relative to public facility for family 

planning would decrease by 9.7%, given that other variables are held constant.  Means of 

mobility of motorcycle and car are also statistically significant at P<0.01 and both have a 

negative sign of coefficient and marginal effect.  For region, NE and NW are statistically 

significant at P<0.01 and have negative sign of marginal effect. On the other hand, SS and SW 

have positive coefficients and are statistically significant at P<0.05. 

Incidence and report of fever: A binary logit model 

Table 6 Had Incidence of fever 

 
Number of obs   = 2572               *** Significant at 1% significance level 

Prob > chi2     =     0.0000             ** Significant at 5% significance level 

                                                        * Significant at 10% significance level 

Table 6 above shows the logit result of the dependent variable of having had a fever at least 2 

weeks prior to the conducted survey. The variables of education for primary, secondary and 

higher education are all statistically significant at P<0.05 and have positive coefficients and 

marginal effect. These means that the predictive probability of reporting to have had fever would 

increase by 1.8% for having primary education as the highest educational attainment, 2.2% 

increase for secondary and 3.0% for higher educational attainment, given that other variables are 

held constant. Wealth index has only richer and richest quintiles showing statistical significance 

at P<0.05 and P<0.01 respectively. The interpretation of these is that for individuals of the wealth 

quintiles of richer and richest, the predictive probability of reporting having had fever would 

decrease by 2.5% and 5.7% respectively, given that other variables are kept constant. This could 

be due to the fact that the richer and richest have less contact with pathogens that could cause 

fever such as mosquitoes, and have better health prevention and health care. Regions of NE, NW, 

SE and SS were found to be statistically significant at P<0.01 and all have positive coefficients 

and marginal effects indicating and increase in the predictive probability of reporting to having 

fever 

Choice of facility choice for the treatment of fever- Formal private facility relative to formal 

public facility: A multinomial logit model 

Table 7 below shows the multinomial logit result of choice of facility for the treatment of fever in 

formal private facilities relative to formal public facilities. From the table, it can be seen that 
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educational attainment of secondary and higher are both statistically significant at P<0.01 and 

have negative coefficient and marginal effect. The interpretation of these is that for individuals 

who have secondary or higher educational attainment, the predictive probability of attending a 

formal private facility relative to formal public facility would decrease by 8.8 percent for 

secondary and 8.2% for higher education 

Table 7: Choice of facility for the treatment of fever 

 
Number of obs   = 2572                          *** Significant at 1% significance level 

Prob > chi2     =     0.0000                        ** Significant at 5% significance level 

                                                                   * Significant at 10% significance level 

 

Wealth quintiles of middle and richer have statistical significance at P<0.05 and have a negative 

signs of coefficient and marginal effect. This means that for individuals of wealth quintiles of 

middle and richer, the predictive probability of attending a formal private facility relative to 

formal public facility would decrease by 0.9% and 0.5% respectively, given that other variables 

are held constant. Region of North-west has a negative coefficient and marginal effect and is 

statistically significant at P<0.01. This implies that for individuals who live in the North-west 

region of Nigeria, the predictive probability of attending a formal private facility relative to 

formal public facility would decrease by 16.4%, given that other variables are held constant. On 

the contrary, regions of NE and SS have a positive coefficient and marginal effect, and have 

statistical significance at P<0.01. This implies that for individuals who reside in the regions of NE 

and SS, the predictive probability of attending a formal private facility relative to formal public 

facility would increase by 16.4% and 15.7% respectively, given that other variables are held 

constant. The difference in this pattern could be attributed to the two regions being at the extreme 

ends of the country, where public health facility accessibility could be challenging.  

Incidence and report of Diarrhoea: A binary logit model 

Table 7 below is the logit result showing the coefficients and marginal effects of respondents that 

reported having had diarrhoea and sought for treatment. Age is found to be statistically significant 

at P<0.01 and it showed that with one unit increase in age, the predictive probability of having 

had a diarrhoea would decrease by 0.2 percent, given that other variables are held constant. 

Covered by Health Insurance (CovHI) is statistically insignificant. Being employed is statistically 

significant at P<0.01 and has a positive sign of coefficient and marginal effect, meaning that for 

employed individuals, the predictive probability of reporting to have had sought for treatment of 
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diarrhoea would increase by 1.6 percent, given that other variables are held constant. Being 

resident in urban area is also statistically significant and has a positive coefficient and marginal 

effect. Regionally, regions of NE, NW and SE have positive coefficients and marginal effect 

while region of SS have a negative coefficient and marginal effect. 

Table 7: Had diarrhoea 

 
Number of obs   = 18892             ***Significant at 1% significance level 

Prob > chi2     =     0.0000             ** Significant at 5% significance level 

                                                           * Significant at 10% significance level 

 

 

CHOICE OF FACILITY FOR THE TREATMENT OF DIARRHOEA 

Table 8 below shows the multinomial logit result of choice of facility for the treatment of 

diarrhoea in formal private facilities relative to formal public facilities. Age was found to be 

statistically significant at P<0.01, and has a negative sign of marginal effect. The interpretation of 

this is that with one unit increase in age, the predictive probability of attending a formal private 

facility for the treatment of diarrhoea, relative to attending a formal public facility would decrease 

by 0.05%, other variables being held constant. Being employed and resident in the urban area are 

also statistically significant and have positive coefficients showing increase in the probability of 

utilizing formal private facility for diarrhoea treatment relative to formal public facility. 

Furthermore, married, separated and widowed are all statistically significant at P<0.01 and all 

possess a positive sign of marginal effect indication increase in the probability of utilization of 

formal private facility relative to formal public facility for diarrhoea treatment. Wealth index 

categories of poorer, middle and richer are all statistically significant, and show increase in the 

predictive probability of utilizing formal private facility relative to formal public facility. With 

respect to regional statistics, regions of North-east and north-west have positive signs of marginal 

effect indicating increase in the predictive probability of formal private hospitals, while the 

regions of south east and south-south have negative coefficient and thus implies decrease in 

formal private facility use for the treatment of diarrhoea. 
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Table 8: Choice of facility for the treatment of diarrhoea- Formal private facility relative to 

formal public facility for the treatment of diarrhoea 

 
Number of obs   = 38300                 ***Significant at 1% significance level 

Prob > chi2     =     0.0000                 ** Significant at 5% significance level 

                                                            * Significant at 10% significance level 

Incidence and report of STI 

Table 9: Incidence of STI 

 
Number of obs   = 1558               ***Significant at 1% significance level 

Prob > chi2     =     0.0000            ** Significant at 5% significance level 

                                                       * Significant at 10% significance level 
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Table 9 above is the logit result showing the coefficients and marginal effects of respondents that 

reported having had STI and sought for treatment. Secondary education is found to be statistically 

significant at P<0.05 and it showed that for individuals with secondary or higher educational 

attainment, the predictive probability of individual to seek for treatment of STI would increase by 

6 percent and 11 percent respectively, given that other variables are held constant. Covered by 

Health Insurance (CovHI) is statistically insignificant. Wealth index of middle, richer and richest 

were found to be statistically significant at P<0.01 and has a positive sign of coefficient and 

marginal effect. The interpretation of these is that for individuals of the wealth quintiles of 

middle, richer or richest,  the predictive probability of reporting to have had sought for treatment 

of STI would increase by 14% for middle,  19% for richer and 29% for richest, given that other 

variables are held constant. With respect to region, region of NE is statistically significant at 

P<0.1 and has a negative coefficient and marginal effect, meaning the predictive probability of 

seeking for treatment of STI would decrease by 5.1 percent, given that other variables are held 

constant. Region of NW and SW also have negative coefficients and marginal effects, and this 

means that the predictive probability of reporting to have had sought for treatment of STI would 

decrease by 7.9 percent for NW and 11% for SW, given that other variables are held constant. 

Region of SS has P<0.1 as its significance level and has positive coefficient and marginal effect, 

implying increase in predictive probability of seeking for STI treatment by 5.6 percent, given that 

other variables are held constant. This could be attributable to higher rate of sexual activity in this 

region. 

Choice of facility for the treatment of STI 

Table 10: Choice of facility for the treatment of STI- Formal private facility relative to 

formal public facility: A multinomial logit model 

 
Number of obs   = 1558                ***Significant at 1% significance level 

Prob > chi2     =     0.0000             ** Significant at 5% significance level 

                                                        * Significant at 10% significance level 

 

Table 10 above shows the multinomial logit result of choice of facility for the treatment of STI in 

formal private facilities relative to formal public facilities. Married and widowed variables ware 

found to be statistically significant at P<0.01 and P<0.05 respectively, and have a negative sign of 

coefficient and marginal effect. The interpretation of this is that for individuals who are married 

or widowed,  the predictive probability of attending formal private facility for the treatment of 
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STI, relative to attending a formal public facility would decrease by 15% for married and 21% for 

widowed, given that other variables being held constant. Motorcycle ownership is also significant 

at P<0.01 and also has a negative sign of marginal effect. This means that for individuals who 

own motorcycle, the predictive probability of attending formal private facility for the treatment of 

STI, relative to attending a formal public facility would decrease by 6.3 percent, given that other 

variables are held constant. Ownership of Car is also statistically significant at P<0.05 and also 

has a negative sign of coefficient and marginal effect. Only the regions of NE, NW and SE have 

statistical significance. Regions of NE and NW have negative coefficient and marginal effect, 

indicating a decrease in the predictive probability of utilizing formal private facility relative to 

formal public facilities, by 31% for NE and 10.3% for NW. This could be due to lower incidence 

of STI occurrence in the region due the traditional beliefs and practices. On the other hand, SW 

region shows a positive sign of coefficient and marginal effect indicting increase in the 

probability of using formal private facilities for the treatment of STI relative to formal public 

facility, given that other variables are held constant. 

CONCLUSION 

Table 6.18 above describe the summary of the result obtained from the analysis carried 

out using the set of dependent and independent variables. Different health conditions/health 

utilization measures were used to assess utilization of health care services. These are 

antenatal/post natal care, family planning, fever, diarrhoea and STI. The need for care, choices of 

facility and choice of professional were used as the dependent variables for each of the utilization 

measures, and the factors affecting each of the dependent variables were analyzed. The study 

showed that age affected the health care seeking behavior of choice of professional for post-natal 

care, family planning visit, choice of facility for family planning, diarrhoea visit and choice of 

facility for the treatment of diarrhoea.  

Health insurance coverage affected only post-natal choice of professional and family planning 

visit. Being a resident of the urban area have statistically significant influence on choice of 

facility for antenatal care, choice of professional for post-natal care, family planning visit, 

diarrhoea visit and choice of facility for the treatment of diarrhoea. Education was found to have 

a significant influence of the choice of facility for antenatal care, choice of professional for natal 

care as well as visits for family planning and for the treatment of fever. Being resident in the 

urban area has no much influence of health care utilization as it only affected diarrhoea treatment 

visit and choices of facility for the treatment of diarrhoea. Being married was shown to affect the 

choice of professional for post-natal care, family planning visit and choice of facility for family 

planning. It has an effect on the choice of facility for the treatment of STI. Motorcycle was found 

to be the most important means of mobility and it enhances the utilization of health care services 

across all the 5 categories of health care utilization measures.  

RECOMMENDATION 

Based on the research conducted and the findings on the low coverage of health insurance, I 

hereby make the following recommendations: 

1. The national health insurance scheme should be restructured to cover more population in 

order to minimize financial barriers to health care. 

2. The government should reduce barriers to access of health care which include expansion 

of existing health care structures, building of more facilities in remote areas to facilitate 

ease of access. 

"Creative Education: Intellectual Capital toward ASEAN " 425 Graduate School, Silpakorn University



 
 

 
 

3. The government should evolve a policy that will mandate the inclusion of informal sector 

as well as the unemployed in to the National Health Insurance scheme in order to 

improve access to health care. 

4. The government should increase the number of medical schools, nursing schools and 

other medical related courses in order to have sufficient number of personnel to cater for 

the health care needs of the teaming population. 

5. The government should create awareness programs that educate people on the importance 

of having health insurance and also improve the awareness and perception of western 

medicine. 
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Abstract 

 The main purpose of this research is to understand the quality of life of 

migrant workers particularly Myanmar migrant workers in Koh Tao, Surat Thani 

province, Thailand. According to Maslow‟ hierarchy of needs, this study endeavors to 

explore physiological and safety needs, which are proposed as the critical factors of 

the quality of life for Myanmar migrant workers.  

 Research area is in Koh Tao, the small island located in Surat Thani province 

where near to Ranong Check point, the important check point for Myanmar across 

border to Thailand. Major business sectors in Koh Tao are service sectors consist of 

hotels, resorts, restaurants and travel agencies. Most of workers in Koh Tao are 

Myanmar workers both legal and illegal who are able to speak English and Thai 

language.  

The study addresses its research objectives through adopting qualitative 

research method by using interviews. This entailed semi-structured and in-depth 

interviews with the samples of 11 Myanmar workers working in Koh Tao, Surat 

Thani province. The findings indicated that physiological and safety needs are the key 

aspects of the quality of life. The results illustrated that these two needs are likely to 

affect workers‟ decision on leaving their job. The research findings indicated the 

significance of the physiological and safety needs, and their possible effects on 

workers‟ quality of life.  

Physiological needs influenced Myanmar workers to live in Koh Tao due to 

physiological needs are the basic needs to survive for all human consist of food, 

clothes and shelters, most of them are easy to find at Koh Tao while some of basic 

needs such as shelters are difficult to find at their homeland so, most of them satisfy 

with their basic needs in present. On the other hand, physiological needs are important 

toward the possibility for leaving jobs, if the workers feel their current jobs cannot 

fulfill their needs so, they will find the new job that can support their needs 

immediately.  

Safety needs are another factor influenced Myanmar workers decide to live in 

Koh Tao because they feel unsafe at their country, their shelters are not durable for 
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natural disasters and other situations. Besides that, their living spaces are not enough 

because they need to share house with other family members at their country. In Koh 

Tao, the business owners provide them free accommodation with more living space 

and are durable from natural disasters and unexpected situations and most of them are 

satisfy with accommodations and working areas provided by their owners. As same as 

physiological needs, if the workers feel unsafe or unsecure in their living, working 

areas and working conditions they will quit the current jobs and find the new jobs 

which can support their needs immediately.  

Theoretical Implication for further research should focus more in several 

dimensions of quality of life and should be emphasized on all need factors defined by 

Maslow‟s hierarchy of needs which help to understand the totally result of quality of 

life satisfaction for Myanmar migrant workers. The further research should be 

considered in other nationalities and other areas to see the different effect of needs 

toward their quality of life. 

Managerial Implication for the business owners who must work with 

Myanmar workers should be considered to their workers‟ needs especially 

physiological and safety needs because both are the basic needs for all human to 

satisfy before satisfy in upper level of the hierarchy of needs. Moreover, the needs of 

workers are very important and direct effect to the working performance and 

possibility for leaving jobs of those migrant workers who move from their homeland 

so, workers‟ needs are different depends on situation, the  business owners should 

evaluate those workers needs frequently to see how the needs change from previously.  

Keywords: Quality of life, Maslow (Hierarchy of needs), Physiological needs, 

Safety needs, Myanmar migrant workers 

Introduction:  

Global Migration Phenomenon and Trending  

From the recorded by OECD and United Nations Department of Economic 

and Social Affairs, 2013 mentioned that there were 232 million international migrants 

in 2013, 59 percent lived in developed countries while the less lived in developing 

countries. 

Recently trends of international migration influenced by the international 

economic, political and cultural correlation for instance, the differences between each 

country‟s economic, lack of peace and security even human right imparity are the 

causes of international migration to grow rapidly in the future. 

The number of migrants has increase more than 50 percent between 1990 and 

2013 much of this growth shown up during 2000 and 2010. The developed regions 
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which have high income level are called by the World Bank and some related 

organization as „the north‟ gained 69 percent of 77 millions international migrant who 

increase during the years 1990 – 2013. The developing countries including five 

regions, which are Africa, The Americas exclude Northern America, The Caribbean, 

Asia excluding Japan, and Oceania excluding Australia and New Zealand and the 

countries with low or middle income level are called „the south‟ gained 24 million or 

31 percent of total as the data in World migrations report (International Organization 

for Migration, WMR 2013). 

In 2013, the magnetic destination for international migration is the United 

States of America. The estimated migrants who reside in the United States of America 

are 20 percent of world‟s total in 2013. The main occupations of international migrant 

workers especially for low-skilled workers in recent decades would be in 3D jobs 

consist of Dangerous, Dirty and Degrading with low wages. Most of them do not have 

opportunities to find the better jobs due to lack of knowledge and skill including lack 

of authorize to live in the countries of destinations. Most common occupation for 

international migrant workers is factory, agriculture (farm and livestock), services, 

construction, and fishermen and household which low-wages and the need for 

employment are high.  

ASEAN Migration Phenomenon and Trending 

International migration for work in Asia to other countries around the world or 

the south to the north have grown dramatically in 1970s and 1980s with main 

destination in Middle East, Europe and North America. Most of migrant workers are 

from the undeveloped country to developed country supported by Castles and Miller, 

2009.  

ASEAN total populations are 604 million by the recorded in 2011 and 

estimated working populations 263 million of region counted only 6 percent or 216 

million migrants of the world while 3.9 million or 30 percent of them migrated within 

ASEAN.  

As Many researchers (Chantavanich and Vungsiriphisal 2012; Nawarat 2012; 

Srikham 2012) agreed that migrant workers from undeveloped country are low-skilled 

workers and most of them need to work in agriculture, construction, fishery, 

manufacturing and service sector. 

Most migrant workers who move from and within ASEAN were 

undocumented and lower wages especially women. Undocumented women migration 

in ASEAN tend to be increasing and it reduce the number of documented women 

migration hiring in the region because the wages of those women migrant workers are 
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lower than documented as in the Philippines, documented women hiring reduce from 

71 percent to 52 percent during 2005 and 2009. 

During years 2000 – present days, ASEAN become the world‟s largest source 

for migration can be both senders and receiver for migration. Cambodia, Lao 

Democratic People‟ Republic, Myanmar, Indonesia, Vietnam and Philippines are the 

senders of region while Singapore, Thailand, Malaysia and Brunei Darussalam would 

be the receivers of region. 

The large portion for inward migration within ASEAN at the years 2013 will 

be Thailand due to the country is in the center of region which migrant workers can 

go everywhere easily so, Thailand plan to be the hubs of ASEAN when the ASEAN 

Economic Community or AEC open at the end of 2015.The second inward migration 

will be Malaysia where low-skilled workers would like to reside in and the third one 

will be Singapore where is the main destination for skilled workers but in present days 

the numbers of low-skilled workers with work permit in Singapore are increasing. 

Thailand Migration Phenomenon and Trending 

  As the national statistics organization, 2013, remarked working age 

population in Thailand is shortage especially for unskilled workers due to the 

development of education for Thai people influenced people find the skilled better 

occupation so, the needs of migrant workers with lower wages from neighborhood 

countries are higher.  

At the same time, many unskilled workers in Thailand prefer to work outside 

their home country where the returns are better than Thailand, some of them move in 

the same region to Malaysia and Singapore but some of them move so far to Taiwan, 

Japan, Europe and United States. 

Refer to the study of Chantavanich & Vungsiriphisal (2012), Castles & Miller 

(2009) mentioned that Thailand has both sending and receiving migrant workers from 

neighboring especially in GMS countries who most across border to Thailand 

illegally. 

The numbers of unregistered migrant workers from GMS countries are 

difficult to estimates but for the number of registered migrant workers showed that the 

highest number of registered migrant workers between 2001 and 2004 would be 

Myanmar and still growing up until now. 

Nowadays, 80 percent of migrant workers are from Myanmar and the rest 

from Lao PDR, Cambodia, and Vietnam both legal and illegal migration. The high 

proportion of Myanmar workers are Shan and Karen supported by Nawarat (2012).  
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Myanmar workers cross border to Thailand through North, West and South 

border of the country and spread themselves everywhere for work especially in 

Bangkok, Samut Prakarn, Chiang Rai, Chiang Mai, Kanchanaburi, Chumpon, Surat 

thani, Ranong, Krabi, Phuket and other by the record from office of foreign workers 

administration 2012. Some of them use Thailand as a hub to go aboard such as 

Taiwan, Singapore, Malaysia even in Europe and America. 

Quality of life  

The quality of life (QOL) of the workers is one of the most important factors 

affecting organizational performance and success significantly. According to Lepage 

(2009), the quality of life used in the daily discussions of customers and citizens about 

their personal need, expectations, and requirements.  

Quality of life of each persons are different depend on subjective life 

conditions which different quality of life‟s indicators but the famous indicators will be 

life satisfactions and basic needs to meet happiness. So, it‟s not easy to give the 

specific definition of Quality of Life (QOL) as there are people (Felce and Perry 

1995). 

Campbell et al (1976) defined Quality of Life as a general sense of well-being 

especially personal satisfaction. Quality of life means a good life same as living life 

with high quality that make people happy (Ventegodt, Merrick & Andersen 2003). 

Quality of life in this research involves the basic needs to survival and 

satisfaction of migrant workers who move from their countries to other countries. Due 

to migrant workers are important factor for many business sectors in present day, the 

way to satisfy those migrant workers will depends on how well of quality of life in 

their life.  

Migrant workers prefer to work and live in safe areas and fulfill their basic 

needs by their suitable income, if migrant workers feel satisfied with their life so, the 

company efficiency will be increased.  

Maslow’s Hierarchy of needs 

 Maslow‟ Hierarchy of needs is the famous theory, many researchers used as 

reference to understand human needs and satisfactions easily. Maslow (1954) 

introduced his theory about how people satisfy various personal needs in the context 

of their work (Gawel 1997).  

 Gawel (1997) also described that Maslow had observed many people as a 

humanistic psychologist and found that human has general pattern of needs 

recognition and satisfaction to follow in the same sequence and then he theorized that 
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a person could not recognize the next higher needs until they completely recognized 

the current needs. 

  Maslow also described that an individual has a hierarchy of motivational 

needs which have five levels of needs. The bottom of pyramid is basic needs or 

physiological including needs for food, clothes and sleep without completed this 

survival needs, people cannot achieve the higher level of the pyramid (Freitas & 

Leonard 2011).  

The higher level of the pyramid of needs consist of safety needs covering 

security and stability needs, needs of belonging and love which can be called social 

needs, needs for self-esteem represented by achievements, respect and recognition 

from other and the top level of pyramid of needs will be self-actualization needs refer 

to people‟s aspirations to achieve self-fulfillment and realize their potential (Cao et al. 

2012; Freitas & Leonard 2011; Ventegodt, Merrick & Andersen 2003). 

In this report will focus on two needs from bottom of the pyramid of needs are 

Physiological needs and Safety needs which are basic needs and satisfactions for low-

skilled workers who move out from their homeland. 

Objectives 

1. To explore how physiological needs important to migrant workers especially 

Myanmar workers in Koh Tao. 

2. To understand how safety and security needs important to Myanmar workers 

in Koh Tao. 

3. To explore the effect of physiology needs on the possibility of leaving jobs of 

Myanmar workers in Koh Tao. 

4. To explore the effect of safety needs on the possibility of leaving jobs of 

Myanmar workers in Koh Tao. 

Research Methodology  

In general, there are two research methods; qualitative research method and 

quantitative research method. They are different because of data collection methods 

and data analysis approaches. Aliaga and Gunderson (2000) explained quantitative 

research is „the explaining phenomena by collecting numerical data that are analyzed 

using mathematically based methods (in particular statistics). Patton & Cochran 

(2002) stated that qualitative research is characterized by its aims which related to 

understanding some aspect of social life and its method which generate words rather 

than numbers as data for analysis.  
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This research uses qualitative research method, collecting data by using 

interviews as a technique for gathering information from the respondents. Semi-

structured and in-depth interviews method was applied to collect data from the 

respondents. The questions were adjusted from Maslow‟s hierarchy of needs 

(Chapman 2003; Salanova & Kirmanen 2010; Martin & Joomis 2007).  

 Research questions help to explore physiological needs, safety needs, and their 

effects on workers‟ decision regarding the possibility of leaving their jobs. The 

researcher used semi-structured by face-to-face form of interview because the 

questions relate to research topic are sensitive so that informal interview made the 

respondents feel comfort and relax to answer. Moreover, the researcher mentions to 

the respondents before interview that these interviews were use in education purpose 

only. 

The samples of this research consist of 11 Myanmar workers who work in 

service sectors such as hotel staff, restaurant staff, ice making industry, grocery staff 

and travel agency in Koh Tao, Surat Thani province. 

The interviewees were contact to interview during day off by face-to-face 

interview at Koh Tao Garden Resort area, Koh Tao, Surat Thani province. The 

respondents are not allowed to record the interview so, the researcher need to write 

everything on the paper note.  

Before start the interview, the respondents were told that all information will 

be keep confidential and using for education purpose without related to any 

government. Due to problem with language, the interviewees were informed to read 

the questions before interview with their language, Myanmar language, and the 

question attach in the appendix with certified by the translation center. 

 Sometimes the researcher needs to describe the question with some simple 

words to make the respondents get to the points. The interviews were conducted Koh 

Tao, Surat Thani province, Thailand. 

Result and Conclusions 

From the interviews with personal background, the respondent answer in the 

same way that they come to Thailand because no work and not enough money to live 

in their homeland.  Only one of them, M7, has the different answer below: 

 I came to work in Thailand because I would like to build my house at 

Myanmar and now, I collected enough money to build my house. I will stay here one 

year more and go back to Myanmar. (M7) 
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 All of the respondents come from Myanmar but different province. The 

researcher can group that most of them are from Yangoon, the rest are from 

Ayeyarwady, Mawlamyine, Rakhine and Kaw Thaung or Koh Song. 

 The respondents answer that they choose Koh Tao as their destination because 

their family members or their friend came before and persuaded them to come 

together for work. Only one respondent give the same answer but different reason as 

he stated: 

 I choose to work in Koh Tao by my own wills because I like lifestyle here 

which freedom and peaceful. Moreover, the islanders are very lovely, nice and honest. 

(M6) 

All of respondents also answers that they do not prefer to work or live 

elsewhere accept go back to their homeland. 

Theme 1: Physiological needs 

 The respondents were asked to answer the questions related to the needs of 

physiological fulfillment in their life when they change place to stay. 

 According to questions about the starvation of Myanmar workers when they 

live in Koh Tao, most of them have not have any problems with lack of food  and lack 

of money to buy food but some of them have these problems due to their personal 

choice as they stated: 

 Yes. I have problem with lack of food because I cannot eat Thai food style and 

it was very difficult to find raw materials to cook Myanmar food at Koh Tao at the 

time I just came but now, it ok many Myanmar brought some materials from the 

country to Koh Tao then I can eat what I want. (M7) 

 Yes. I ever had starvation problem when I came to Thailand at first time since 

six years ago. I worked as a driver and the wage was not enough to buy food because 

I need to send money to my children so, no money left to buy food. I and my wife must 

share one fried egg together. (M1) 

Yes. I got a problem with lack of food also money to buy food when the owner 

did not pay my wage on time. I need to share food with my roommate or visit my 

friend at their room to eat. (M4) 

 From these interviews , most of the respondents are satisfied with their need of 

food in Koh Tao due to it is easily to get what they want to eat and they prefer Thai 

food more than their homeland food which difficult to find the materials even now 

their traditional food are available at there.  
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Most of them are cooking their food at home every day they go out for work 

and buy some materials to cook so, they flavor their food until they satisfied.  

For the question about apparels, most respondents answer in the same way that 

they prefer to buy clothes at Koh Tao rather buy at main land due to it take more time 

even the price of  clothes are cheaper than Koh Tao. Some of respondents do not buy 

clothes at Koh Tao because their owner bought for them or give them the second 

hands clothes for free. 

The respondents‟ answers are different when ask about the amount they spent 

for their clothes as the following: 

I spent 500 THB each time when I bought clothes and got a lot of clothes. 

(M9) 

 I spent 1,000 THB per time and got only one t-shirt and one short pant. (M4) 

Yes. I prefer to buy clothes at Koh Tao because my favorite brand is only here 

and I spent about 1,000 THB each time. (M6) 

 Most of them are satisfied with their clothes but only one respondent, M4 do 

not satisfied as he stated: 

 No, I do not satisfied with clothes I bought here, I thought it was very 

expensive, I should get more than two pieces from the money I spend. (M4) 

 By the way, when the researcher asks more deep in details the respondents 

agreed that if they have a chance to visit main land, they will buy clothes there 

because it is cheaper than Koh Tao. 

 When I go back to my homeland I needs to visit Ranong province so, I will buy 

clothes there which lower price than Chumporn or Surat Thani province. (M3) 

 Major respondents live in Mae Haad which is the main area, many resort and 

travel agency located here as well as the piers to go other place. Moreover, Mae Haad 

areas are cheaper than other area such as Sairee and Chalok Baan Kao. 

 Most of respondent do not pay for the rental because their owners provide 

them free accommodation and allowed their family to live together but not allow 

working in the same workplace.  

 Two of respondent need to pay the rental and they willing to answer the 

amount they spend each month as they states: 
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 I need to rent the room and live together with my husband, our room rental 

including electricity and water about 4,200 THB each month. (M9) 

 I rent and share with my friend, the room includes electricity and water with 

the price 4,000 THB each month. (M4) 

 All of them are very satisfied with the house or room they rent or provide by 

the owners because it has usable space and convenient to go for work.  

 The respondents agreed and satisfied with their current jobs and the wages are 

enough for using in Koh Tao and some of them are able to send money back to their 

family at the homeland every month. 

 From the interviews, most of respondents think the same that if their current 

jobs are unable to fulfill their needs of physiological such as food, clothes and shelters 

so, they will leave their jobs and find the better one that can support their basic needs. 

Theme 2: Safety needs 

 All of 11 respondents are totally agreed that they are living in the safe area and 

feeling their home secured and able to protect them from any harm. The reasons were 

give to the researcher are in the same as they stated: 

 No any harmful in Koh Tao because I stayed inside my house and have no 

conflicts with other both Myanmar and Thais. (M11) 

 I feel safe and secure due to my boss is good, nice and kind to help me when 

problem occur outside but no problem inside my house. (M10) 

 Moreover, all of them feel fearless and satisfied with their safe condition 

because their boss can protect them when problem occur both inside and outside their 

workplace as the answer from one respondent as below: 

I feel happy to work and live in Koh Tao because my boss treats me as family 

and help me when I have problem with local people. I have ever had problem with 

local people once, I ride my motorbike and park at the parking area but local taxi 

driver forgot to brake their car and suddenly slide down to my motorbike, the light of 

that car broken. The local guy was angry and threatens me to give money to him so, I 

refuse to pay and try to argue that was not my false but he did not listen to me. I 

decide to cal to my boss and told him full story, he came immediately and negotiate 

with that local taxi driver, finally, the local taxi driver still want money but told my 

boss lower than told me, my boss paid for me and take me back without deduct my 

salary. (M1)  
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In term of security, most of respondents feel satisfied with their security due to 

they have work permit and passport which means most of them have rights to stay in 

country. Some of them unsatisfied because lack of work permit and passport, they 

must run away from the police when they came to check work permit. 

 From the interview, the respondents feel appreciated to their workplace with 

several reasons as they stated: 

 My workplace is not crowded and colleagues are friendly so, I happy to work 

here. (M5) 

 I feel relax to work here because my friends are work here and my work is 

flexible, my boss is very good and helpful. (M8) 

 I feel content to work at my workplace due to my boss helpful with me and my 

family when my wife was sick, my boss takes her to hospital and take care of medical 

fee. (M7) 

All of the respondents feel in the same way that their work positions and their 

workplace are safer enough to work, no harmful in the workplace toward their health. 

 Safety needs has direct effect to the possibility to leave jobs of the 

respondents, all of them agreed that if their current jobs or workplace are unsafe, they 

will leave immediately and find the new place or jobs to do. 

If the boss is not helping me when I have problem with local people or police, 

I will resign as soon as possible. (M1) 

Discussions 

The findings show that the physiological and safety needs are much influenced 

Myanmar workers in Koh Tao to work, without both needs they will lack of 

motivation to work anymore and cause to low working performance.  

Moreover, if they feel that their jobs are unable to fulfill their needs of safety 

and physiological also such as food, clothes and shelters they will resign from their 

current jobs immediately and find the new jobs that fulfill all they needs. 

Overall, the research support both safety needs and physiological needs are 

directly affect to the possibility for leaving job of Myanmar workers in Koh Tao. 

The present study‟s limitations include the fact that it was conducted in a 

single service industry, the resort industry and in a national context (Thailand). The 

generalisability of these study results, therefore, is limited by industry and country. 

The findings may have different results when applied to other industry and country 

contexts, so that further research is suggested. 
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On the other hand, this research only focused on Myanmar workers 

particularly Myanmar workers in Koh Tao areas, the results to be used need to study 

more in several dimension of quality of life and Myanmar workers in the other areas. 

By the way, this research emphasized on two factors of needs not all needs factors 

defined by Maslow‟s hierarchy of needs which limited to understand the totally result 

of quality of life satisfaction.  

Recommendations 

The result of this research showed the quality of life that important to 

Myanmar migrant workers in Koh Tao, Surat Thani province related to their 

satisfaction and their needs in real life. From the research found that physiological 

needs and safety needs are the most powerful needs for migrant workers in order to 

live and also important to drive those workers to work too. Physiological needs for 

Myanmar workers in Koh Tao are consist of basic needs to survive in daily life such 

as needs of food, water, breathing, shelters, sex and apparels. All of these need help 

workers have power and feel happy to work. Safety needs for Myanmar workers in 

Koh Tao are consist of safety in life at home, living in the safe areas, security 

occupation and position and health concerned. All of this safety needs help the 

workers feel fearless to work in that area. 

In consequence, lack of physiological needs and safety needs are directly 

affected to workers in order to their efficiency to work will be low because they lack 

of motivation to work anymore. 

The recommendation to the business owners who must work together with 

Myanmar workers should provide them suitable safety and security for increasing 

their work performance such as train the workers how to use the specific tools before 

work to avoid the injury or protect them when they are insult or threaten by local 

people. Furthermore, the business owners should provide work permit for them to 

avoid problem with states so, the workers feel relax to work there because they do not 

worry about police will arrest them. 

 Finally, the business owners should evaluate the satisfaction of their Myanmar 

workers towards their physiological needs and safety needs frequently, evaluated 

about how much those workers satisfied with current physiological needs or safety 

needs. The suggestion for evaluate workers‟ needs should be every three months, to 

see the result which different from the previously as both needs are directly affect to 

the possibility of leaving jobs of Myanmar workers.  
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ABSTRACT 

Purpose 
Quality of life of the elderly was becoming an important issue, as many 

countries in the world are rapidly entering an aging society. The World Health 

Organization (WHO) has launched an instrument to quantitatively measure the level 

of quality of life of the elderly, known as WHOQOL-OLD. In Vietnam, quality of life 

of the elderly has not been investigated, despite the availability of WHOQOL-OLD, 

and relationships between quality of life and characteristics of older persons are 

unknown. This study attempts to fill these gaps in the context of Vietnam. 

Methods 
In order to test whether the WHOQOL-OLD instrument was applicable to the 

Vietnamese context, based on a purposively sampled group of 30 older people, 

reliability and validity tests of the instrument were conducted. The calculation of 

Cronbach’s Alpha coefficient (0.889) and Confirmatory Factor Analysis (CFA) 

method were performed, confirming the applicability of the instrument. Face-to-face 

interviews with 442 elderly people (≥ 60 years) living in Ho Chi Minh City, Vietnam, 

were conducted and primary data on personal characteristics of the elderly and 

questions related to the WHOQOL-OLD instrument were collected. Using SPSS 

version 22 and AMOS version 21, a measure of quality of life for the sample was 

calculated and the relationships between personal characteristics and the derived 

measure of quality of life were explored. 
Results 

Nearly 84% of elderly people living in Southern Vietnam were suffering from 

at least one type of disease in the body and it has near 27% of the elderly had poor 

health. However, The total score of quality of life of elderly people living in Ho Chi 

Minh City get 97.56   9.75. The score indicated that, although the health status and 

diseases status are not good, but the elderly still have good quality of life. Based on t-

test and ANOVA test, with 95% confidence interval, age, education status and income 

status are factors that statistically affect their quality of life. As age increases, the 

quality of life is declining. When education level increases, quality of life is declining 

because their expectation also increases. Condition enough income increased 

spending their quality; the elderly do not have too many worries for their life. 

Conclusions: 

The WHOQOL-OLD module was applicable in the Vietnam context with 

highly reliability and validity. This research creates a foundation for assessing the 

quality of life of elderly people with advanced instruments in Vietnam. Through 

standardized evaluation method, we can evaluate the quality of life of elderly people 

through their subjective opinion. Since then, policy makers or the doctor will know 

more about the changes in the quality of life of elderly people after intervention or 

treatment. 

Keywords: elderly, quality of life, reliability, validity, WHOQOL-OLD, 

Vietnam 
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INTRODUCTION 

In recent decades, the aging population becomes one of the major global 

challenges. In the mid-20th century, 4% of the population of developing countries is 

the aging population - aged 65 years and older (Haub, 2011). According to the United 

Nations, the global share of people aged 60 and older accounted for 9.2% rate in 

1990, more than 11% in 2013 (over 841 million) and estimated that by 2050, this ratio 

was 21% (more than 2 billion people) (Nations, 2013). In most countries, the 

proportion of elderly people group who aged 60 and older increased more rapidly than 

other age groups as the declining birth rate and increasing life expectancy. In some 

Southeast Asian countries, nearly 8% of the population is elderly (UNFPA, 2012). 

The proportion of elderly people in Vietnam increased rapidly. The proportion 

of elderly people aged 60 and above increased from 6.7 percent in 1979 to 9.2 percent 

in 2009. Most elderly people in Vietnam live in rural areas - 72.9% - without 

comfortable living conditions as their children migrate to urban areas in search for 

jobs with better income (Hoi le, Thang, & Lindholm, 2011). 

Today, the increasing quality of life for the elderly becomes a policy priority 

worldwide. With the aging rate is growing rapidly in Vietnam at present, it poses a lot 

of challenges. Although the average age of Vietnam is higher than other countries at 

similar income levels, but quality of life is lower than average. Vietnam is only 

ranked 105 of 117 countries on the Human Development Index (HDI) (Cu, 2008; 

Hue, 2008). While the average life expectancy of Vietnam is relatively high (72.8 

years old - in 2009), but the average number of healthy years of Vietnam only reached 

low level (58.2 years) and it was rated 116 out of 174 countries on the world 

(Vietnam, 2011). 

In Vietnam, so far, there have been a number of studies on the elderly, but 

focuses more on the characteristics of health, health management... Recently, the 

concept of a new quality of life is mentioned and very little in-depth study on the 

quality of life of elderly people to perform in Vietnam. The World Health 

Organization (WHO) has launched an instrument to quantitatively measure the level 

of quality of life of the elderly, known as WHOQOL-OLD. In Vietnam, quality of life 

of the elderly has not been investigated, despite the availability of WHOQOL-OLD, 

and relationships between quality of life and characteristics of older persons are 

unknown. This study attempts to fill these gaps in the context of Vietnam. 

 

OBJECTIVES 

1) To apply the instrument - WHOQOL-OLD module to evaluate the quality 

of life of elderly people in Southern Vietnam. 

2) To test the reliability and validity of the WHOQOL-OLD module in the 

case of Southern Vietnam. 

3) To evaluate the quality of life of elderly people in Southern Vietnam using 

WHOQOL-OLD. 

4) To identify factors affecting quality of life of elderly people in Southern 

Vietnam. 

 

RESEARCH METHODOLOGY 

Participants and settings 

The research was conducted within 1 month with the participation of 442 

elderly people living in Ho Chi Minh, Vietnam. Elderly people are defined as those 

aged 60 and older based on the definition of WHO's elderly and Vietnamese Elderly 

Act, 2009. 
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Instrument 

Demographic and health-related questionnaire 

The questions are designed based on general characteristics of elderly include: 

age, gender, religion, education level, marital status, income per month, economic 

status, health status, diseases status. 

WHOQOL-OLD 

The quality of life of elderly in this study will be assessed by using 

WHOQOL-OLD module. The WHOQOL-OLD includes 24 questions asking about 

six QOL domains: Sensory Abilities (SAB); Autonomy (AUT); Past, Present and 

Future Activities (PPF); Social Participation (SOP); Death and Dying (DAD) and 

Intimacy (INT). Each domain has 4 questions. With the WHOQOL-OLD, each 

question has 5 levels of satisfaction, scoring from 1 (lowest) to 5 (highest). The total 

score of each domain ranks from 4 to 20 and will be calculated into an index 

according to WHO guidelines. The higher score the elderly report, the better QOL 

they have. 

Data collection 

In order to test whether the WHOQOL-OLD instrument was applicable to the 

Vietnamese context, based on a purposively sampled group of 30 older people, 

reliability and validity tests of the instrument were conducted. After verifying with 30 

elderly, WHOQOL-OLD instrument was used in the extensive interview. 

Convenience sampling method was used to recruit subjects from community, elderly 

club in Ho Chi Minh City. To ensure the quality of the face-to-face interviews, all 

interviewers were guided a specific interview way. 

Statistical analysis 

Data was input by Excel and analyzed it with SPSS version 22 and AMOS 

version 21. For continuous variables, mean and standard deviation were used to 

describe when they were normal distribution. For dummy variables, frequency and 

ratio were used to describe them. The feasibility of the WHOQOL-OLD when applied 

in the context of Vietnam is determined through the reliability and validity tested. 

Reliability was assessed using Cronbach's Alpha reliability coefficient. Cronbach's 

Alpha coefficient is greater than 0.70 is good with the question. If the value achieved 

from 0.60 - 0.70, the reliability of the questionnaire is acceptable (Nunnally JC & I, 

1994). For test-retest reliability, or verify the stability and consistency of the 

questionnaire, the intra-class correlation coefficient (ICC) was used to measure it. If 

this ICC value is greater than 0.80, the test-retest have good results. If the ICC value 

is from 0.60 to 0.80, it is acceptable (Nunnally JC & I, 1994).  

To assess the construct validity of the questionnaire, the researcher evaluated 

the structure of the questionnaire through analytical method - Confirmatory Factor 

Analysis (CFA) with the in-depth analysis as: Chi-square (χ
2
), Chi-square/ degree of 

freedom (χ
2
/df), Root Mean Square of Approximation (RMSEA), Normed Fit Index 

(NFI), Comparative Fit Index (CFI), Good-ness of Fit Index (GFI). For the indicators 

analyzed above, if χ
2
 / df <3 as well, χ

2
 / df <5 is sometimes acceptable. With the NFI, 

CFI and GFI indexes, if their value from 0.80 or more, they are acceptable (Hu L-t & 

PM, 1999). To test the correlation in terms of the content validity of the questions in 

the questionnaire WHOQOL-OLD, the questionnaire was analyzed by using Pearson 

correlation coefficient between the question and the hypothesis of partial or total of 

questionnaire (Liu et al., 2013). To ensure that WHOQOL-OLD can be used in assess 

quality of life, the researcher analyzed the questionnaires through Exploratory Factor 

Analysis (EFA) method by analytical method combined Kaiser-Meyer-Olkin (KMO) 

and Barlett's and Rotated Component Matrix. KMO is an indicator to consider the 
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appropriateness of factor analysis. If 0.5 ≤KMO ≤1, the factor analysis is appropriate. 

Meanwhile, Bartlett's test is to examine the correlation between the observed 

variables. If testing has a statistically significant (p value < 0.05), the variables are 

correlated with each other in general. For discriminant validity, item statistics was 

used for testing the application of WHOQOL-OLD in the context of Vietnam (Ana 

Luisa González-Celis & Gómez-Benito, 2013). 

Besides, by using Student’s t test or ANOVA test, the researcher can exam the 

relationship between WHOQOL-OLD and demographic or health-related variables. 

Statistical significance was chose at p-value < 0.05 (Ana Luisa González-Celis & 

Gómez-Benito, 2013). 

 

RESULTS/ CONCLUSION 

General information 

The study was conducted in Ho Chi Minh City, the number of questionnaire 

are emitted is 470 votes. After conducting the survey and input data, the sample size 

which gets required is 442 samples (including 211 females and 231 males). These 

flaws are due to sample respondents have not reached the age requirements of the 

survey (from 60 and older) or a number of factors, the survey vacated because the 

elderly people do not provide them. 

These samples were divided into three age groups which are consist of group 1 

with 267 elderly people aged 60 to 69 years old; those aged 70 to 79 are classified 

into group 2 with the number of 132 elderly people; and 43 elderly people classified 

in the last group with ages 80 and above.  

Besides, the survey sample was surveyed on other factors such as religion (Buddhist, 

Christian, Protestant, None at all or others), level of education (Illiterate, 

Elementary/Middle School, High school and over High School), marital status (single, 

in a relationship), health status (very bad, bad, moderate, good, and very good) and 

disease status. These indicators are statistical table 1 below 

Table 1: Demographic characteristics of samples (N = 442) 

 
 

 

"Creative Education: Intellectual Capital toward ASEAN " 444 Graduate School, Silpakorn University



Reliability 

Cronbach’s Alpha 

Through evaluation reliability coefficient result in table 2, Cronbach's Alpha 

reliability of the questionnaire reached high with α = 0.889. With this result, the 

WHOQOL-OLD questionnaire is in accordance with the conditions of Vietnam. 

Besides, the value of Cronbach's Alpha for each domain ranging from 0.680 to 

0.901, it showed that each domain is credible with the implementation of the survey in 

Vietnam. However, when analysised, only Autonomy had Cronbach's Alpha 

reliability value is 0.680, indicating this domain is not high appropriate to examine the 

quality of life of elderly people in Vietnam. On the other hand, Cronbach's Alpha 

value of Autonomy is too isolated (less than 0.020) with consistent high standards so 

it will be accepted without adjustment. 

Table 2: Cronbach's Alpha coefficient of each domain in survey 

Domain Cronbach’s Alpha α 

Sensory Ability (old01-04) 0.901 

Death and Dying (old05-08) 0.793 

Autonomy (old09-12) 0.680 

Past, present, future activities (old13-16) 0.793 

Social participation (old1-20) 0.800 

Intimacy (old21-24) 0.844 

Total Questionnaire 0.889 

 

Test-retest reliability: Intra-Class Correlations coefficients (ICC) 

Through the results in table 3, we see that there is appropriation in assessing 

the credibility of the WHOQOL-OLD questionnaire and there is a correlation 

coefficient Cronbach's alpha reliability. ICC coefficient of the entire questionnaire 

reached 0.884, whereas in each domain, ICC coefficients ranged from 0.664 to 0.893. 

Similarly with Cronbach's Alpha Coefficient, Autonomy also offers reliability 

coefficient value is the lowest in 0.664. However, this is fairly high value and 

acceptable 

Table 3: Analysis for test-retest reliability for questionnaire 

Domain 
ICC 

value 

95% confidence 

interval 
p-value 

Sensory Ability 0.893 0.876 – 0.908 0.000 

Death and Dying 0.784 0.750 – 0.815 0.000 

Autonomy 0.664 0.610 – 0.713 0.000 

Past, present, future activities 0.786 0.751 – 0.817 0.000 

Social participation 0.790 0.756 – 0.820 0.000 

Intimacy 0.827 0.799 - 0.852 0.000 

Total Questionnaire 0.884 0.867 – 0.899 0.000 

 

 

Validity 

Construct Validity 

Table 4: Goodness of fit results 

 χ
2
 χ

2
/df RMSEA NFI CFI GFI 

6 domains 683.832 2.70 0.199 0.842 0.890 0.863 
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With the results obtained in the table 4 above, the index value χ
2
/df = 2.70, so 

the relevance of this question is quite good. Moreover, the value of NFI, CFI and GFI 

are worth in 0.840, so can see that the elements of each structure to be associated 

closely and intimately on a distribution structure the questionnaire. Therefore, the 

relevance and reliability of the questionnaire are rather high. 

Content Validity 

Table 5: Correlation coefficient between items and hypothesized or total score 

 
With the table 5 above, we can see that the question has a high interaction of 

the questions in the same group as compared with the interaction of the question does 

not belong group. The highly interactive respectively which are expressed through the 

Pearson coefficient. With their group, the question will have different coefficients 

higher than the others; this is usually the Pearson coefficient reaches values from 0.70 

upwards. Therefore, the match between the questions and the domains in the 

questionnaire has good interaction with each other. 

Pearson coefficients also show the trend line with Cronbach's alpha reliability 

coefficient and ICC, which is Sensory Ability group with the highest reliability and 

Autonomy have the lowest reliability. Sensory Ability is the highest group of Pearson 

correlation coefficient (0.827 – 0.900), while Autonomy has the lowest correlation 

coefficient with the value of about 0.698 to 0.724 is achieved. 

 

Convergent Validity 

Table 6: KMO and Bartlett's Test results 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.856 

Bartlett's Test of 

Sphericity 

Approx. Chi-Square 4.222e3 

df  376 

Sig. 0.000 
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As the result table 6 can be seen that the coefficient of KMO reached 0.856, 

eligible 0.5≤KMO≤1, this is a high level of conformity of the elements in the 

questionnaire survey. With Bartlett's test, typically with p-values are usually at the 

level of 95% i.e., p <0.05, but here the value of p = 0.000, i.e. it has a statistically 

significant at a confidence level is 99.9%. This is proof for confirming the contents of 

the questionnaire consistent with the reality in Vietnam. 

On the other hand, verify the interaction, the appropriateness of the question 

by conducting analyzes Rotated Component Matrix as below, the results also show 

the validity of the questionnaire in the reality of Vietnam. This Rotated Component 

Matrix is a similar form of simple Pearson correlation analysis was performed as 

above. If Pearson correlation as for instance the interaction of groups of questions 

with the same domain of the group questions, then Rotated Component Matrix, the 

question is only the separation and separate acquisitions into a group. The question 

has been a secluded and isolated in groups clearly. Questions same group will allocate 

contiguous with the corresponding values. 

 

Table 7: Rotated Component Matrix 

 
 

Discriminant Validity 

Table 8: Item Statistics results 

 Mean SD  Mean SD  Mean SD 

old01 4.07 0.898 old05 4.13 0.847 old09 3.98 0.656 

old02 4.00 0.881 old06 4.08 0.868 old10 4.10 0.672 

old03 3.85 1.049 old07 4.19 0.835 old11 4.08 0.607 

old04 3.95 0.896 old08 4.00 0.968 old12 3.96 0.753 
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 Mean SD  Mean SD  Mean SD 

old13 4.04 0.743 old17 4.09 0.727 old21 4.13 0.649 

old14 3.95 0.769 old18 4.07 0.694 old22 4.13 0.739 

old15 4.06 0.735 old19 4.01 0.727 old23 4.17 0.638 

old16 4.11 0.738 old20 4.12 0.772 old24 4.27 0.647 

 

With a clear analysis of the compatibility of each question with the entire 

contents of the question in the context of Vietnam also showed its interoperability. 

The mean value of each question analyzed in the range 3.85 - 4.27, this is a range of 

high value in the Likert scale. It indicates that the interactive content of the 

questionnaire also achieve high 

 

Relationship between WHOQOL-OLD and demographic or health-

related variables 

Age 

Based on the results table 9 below, can be seen clearly, the age factor is a 

significant factor in 99.9% (p-value = 0.000) and it had a major impact, direct impact 

to quality of life of elderly living in Ho Chi Minh city. The respondents in the age 

group from 60-69 years of age said that age will affect their quality of life higher than 

those in the remaining age groups through the "mean" index higher than their the 

remaining age groups in every aspect of quality of life and overall quality of life. 

Besides, age is also a factor directly influencing the views of older people surveyed. 

These elderly people surveyed said that age will have a huge impact to the SAB, 

AUT, PPF, SOP at a statistically significant 99.9% up (p-value = 0.000). On the other 

hand, the age factor also interact to DAD, INT degree in statistics less than 95% (0.05 

> p-value > 0.001). 

Table 9: The relationship between age and domains 

 
Gender 

Gender is also a demographic factor to assess quality of life for elderly people 

in Ho Chi Minh City. Based on the results obtained from the analysis of data 

collected, gender is a factor in almost no effect on the quality of life for elderly people 
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in Ho Chi Minh City by the p-value is very large, there is no statistical significance. 

Therefore, the quality of life is almost no difference between men and women. 

In terms of factors affecting the quality of life, the only aspect SOP is no 

difference between men and women about when considering statistical significance 

level of p-value <0.05. As for the other aspects, gender differences do not affect them. 

Table 10: The relationship between gender and domains 

 
Religion 

Through the results obtained in the table 11 below, the religious element is not 

nearly as factors affecting the quality of life of elderly people in Ho Chi Minh City. 

This factor does not have a statistically significant p-value when the value has 

exceeded the threshold. Therefore, older people have religion or no religion without 

differentiation on quality of life. 

In terms of domains affecting the quality of life for the elderly, the religious 

factor only affects PPF with statistical level of 95% (p-value = 0.050). The remaining 

elements are not subject to the influence of religion 

Table 11: The relationship between religion and domains 
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Education level 

The table 12 below shows that education level is a factor that most clearly 

affects the quality of life of elderly people in Ho Chi Minh City, Vietnam. This is a 

powerful factor and impact directly on the quality of life of elderly people with high 

statistical significance on 99.9% (p-value = 0.000). 

When considering other domains of the survey questions with the state of 

education, the researcher found that education level affects domains such as high 

SAB, DAD, PPF and SOP with the level of statistical significance up to 99.9% (p-

value = 0.000). Meanwhile, the two domains - AUT and INT, education level almost 

no affect 2 domains that because it is not statistically significant (p-value> 0.1). 

 

Table 12: The relationship between education level and domains 

 
Marital status 

Through the results table 13 shown below, we can see that marital status is a 

factor that affects the quality of life for elderly people in Southern Vietnam, but the 

impact of this factor is not be strong as with age and education level. This factor is 

meaningful only when considered statistically significant at 95% (p-value = 0.005). 

Besides, when the terms of marital status, how to influence the quality of life, we can 

see that, it has a strong impact and statistically significant up to 99.9% (p-value = 

0.001) with SAB, impact and statistically significant at 95% with PPF domain (p-

value = 0.007), SOP domain (p-value = 0.004). Other domains have without the 

influence of marital status to them 
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Table 13: The relationship between marital status and domains 

 
 

Health status 

Health status is one of the key factors to assess the quality of life of the 

elderly. In the survey with 6 elderly persons said that they have very bad health, 113 

people have bad health, and 273 people said they had average health level, 46 people 

are in good health and 4 persons have very good health. 

Table 14: The relationship between health status and domains 
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Contrary to initial predictions, through the table 14 above, we can see that the 

health status is almost no impact on the quality of life of elderly people in Ho Chi 

Minh City. These elderly people surveyed do not think that this is a factor to affect 

their quality of life. This element has no statistical significance (p-value = 0.466). 

When considering the remaining domains of quality of life, the only domain 

that SAB has affected the health factor. In this respect, health impact and statistically 

significant at 95% (p-value = 0.009). The remaining domains, the health factor has no 

impact and no statistical significance 

 

Economic status 

 

Table 15: The relationship between income per month and domains 

 
Along with table 15 above, we can see that income is a factor affecting the 

quality of life of elderly people in Ho Chi Minh City. However, this factor is 

relatively little impact and only statistically significant when considering the extent of 

90% (p-value = 0.100). 

For other domains of quality of life, the monthly income greatly affect SOP 

when it has significantly up to 99.9% (p-value = 0.001). SAB has been relatively less 

impact when it is only at the level of statistical 95% (p-value = 0.016). PPF influenced 

the income element at least when considering the level of 90% (p-value = 0.088). The 

remaining domains almost were not influenced by the income factor. 

After verifying income factor influences how the quality of life of old people, 

the researcher will further analyze factor that it has enough income to spend every day 

and how it affects quality of life of elderly people how in Ho Chi Minh. 

In the survey of 442 elderly people, there are 416 people with spending that 

they are enough to their spending and the remaining 26 people said that not enough 
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for their spending as table 16 below. Elements of the income status have enough 

money to spend or not directly affect the quality of life of elderly people in Ho Chi 

Minh City. This factor strongly impacts while achieving significant level up to 99.9% 

(p-value = 0.000). 

When considering the remaining domains of quality of life, SAB, AUT and 

PPF domain have strong interactions with spending enough money or not factor 

reaching statistical significance level at 99.9% (p- value = 0.000). These factors DAD, 

SOP and INT affect spending enough money or not factor being considered at the 

level of 95% (p-value respectively 0.031; 0.012; 0.011) 

Table 16: The relationship between economic status and domains 

Domain 
Enough 

money  
N mean SD t p 

Sensory Ability 
Yes 416 4.01 0.78 

4.425 0.000 
No 26 3.26 0.98 

Death and Dying 
Yes 416 4.13 0.65 

2.299 0.031 
No 26 3.60 1.01 

Autonomy 
Yes 416 4.05 0.47 

4.085 0.000 
No 26 3.64 0.50 

Past, present, 

future activities 

Yes 416 4.07 0.57 
4.857 0.000 

No 26 3.48 0.62 

Social 

participation 

Yes 416 4.09 0.57 
2.510 0.012 

No 26 3.78 0.61 

Intimacy 
Yes 416 4.19 0.53 

2.566 0.011 
No 26 3.89 0.70 

Total QOL 
Yes 416 4.09 0.39 

5.712 0.000 
No 26 3.61 0.46 

 

Diseases status 

 

Table 17: The relationship between diseases status and domains 

Domain Disease  N mean SD t p 

Sensory Ability 
Yes 371 3.98 0.79 

0.380 0.705 
No 71 3.94 0.91 

Death and Dying 
Yes 371 4.10 0.66 

-0.237 0.813 
No 71 4.13 0.82 

Autonomy 
Yes 371 4.07 0.47 

3.496 0.001 
No 71 3.85 0.48 

Past, present, 

future activities 

Yes 371 4.08 0.58 
2.802 0.005 

No 71 3.87 0.54 

Social 

participation 

Yes 371 4.13 0.56 
4.631 0.000 

No 71 3.79 0.53 

Intimacy 
Yes 371 4.19 0.55 

1.177 0.240 
No 71 4.11 0.51 

Total QOL 
Yes 371 4.09 0.39 

2.760 0.006 
No 71 3.95 0.43 

For elderly people, the condition is a very important factor in assessing the 

quality of their lives. In the survey, there are 371 people who said they had at least 
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one type of disease, 71 people left with no disease as result in table 17. Factor of 

illness that affect the quality of life of elderly people living in Ho Chi Minh City as it 

was considered to level 95% (p-value = 0.006). 

As consideration to other domains of quality of life, disease status factor has a 

strong impact on AUT and SOP aspect when considering the reliability level 99.9% 

(p-value respectively 0.001 and 0.000). PPF domain has affected the disease status 

when it being considered in the reliability of 95% (p-value = 0.005). The remaining 

domains almost are not affected by this factor 

 

DISCUSSION 

In this study, we focused on the evaluation of the application of the 

WHOQOL-OLD version on the reality of Vietnam and the factors affecting the 

quality of life of elderly people living in Ho Chi Minh City, to find a way to assess the 

standard of this module. Through standardized evaluation method, we can evaluate 

the quality of life of elderly people through their subjective opinion. Since then, 

policy makers or the doctor will know more about the changes in the quality of life of 

elderly people after intervention or treatment. 

Cronbach's Alpha reliability coefficient in 6 domains and whole questionnaire 

achieved high, so this questionnaire has high internal consistency. When comparing 

these results with the results of WHOQOL Group (Fang et al., 2012; Organization, 

2006), Brazil (Fleck, Chachamovich, & Trentini, 2006), Turkish (Eser, Saatli, Eser, 

Baydur, & Fidaner, 2010), Mexico (Ana Luisa González-Celis & Gómez-Benito, 

2013) and China (Liu et al., 2013), coefficients Cronbach's Alpha reliability is smaller 

in Autonomy (α = 0.68). One reason may be happened because they fear loss of 

memory condition occurs will influence their decisions in their future. Excluding 

Autonomy, Cronbach's alpha reliability coefficient reached same compared to other 

studies. For test-retest reliability, ICC coefficient gains greater than 0.70 are mostly 

higher when it was compared with the results of the UK (Bowling, 2009) and China 

(Liu et al., 2013). 

 When considering the Validity of the questions when applied in Vietnam, the 

results of confirmatory factor analysis tested for acceptable results, but these results 

are lower when compared with the same result of Chinese. In addition, when using the 

Pearson correlation coefficient to evaluate content validity, Pearson correlation results 

obtained more higher than the Chinese research (Liu et al., 2013). On the other hand, 

KMO and Bartlett's Test combine with rotated component matrix also showed clearly 

the interaction of these questions in the same group together. The value achieved 

slightly higher than the results obtained from Mexico (Ana Luisa González-Celis & 

Gómez-Benito, 2013). 

 When considering the demographic factors influence how the domains of 

quality of life for elderly people are, it may indicate that factors in age, education and 

income status directly affected to the quality of life of elderly people living in Ho Chi 

Minh City. The scores for the quality of life gained is equivalent to the study of 

Mexico (Ana Luisa González-Celis & Gómez-Benito, 2013). 

 

RECOMMENDATIONS 

 

Through this research, recommendations are given as follows: The 

government should improve the income to meet the needs of people living and 

organizing many community activities consistent with the elderly, focusing health 

care for the elderly. 
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การกลบัคนืสู่ตําแหน่งเดิมของโครงกระดูกในระยะยาว ภายหลงัการผ่าตัดเคลื�อนขากรรไกร

ล่างไปทางด้านหลังในผู้ป่วยที�มีโครงสร้างกะโหลกศีรษะแบบที�สามร่วมกับค่ามุมระนาบ

ขากรรไกรล่างมากกว่าปกต ิ

Long Term Skeletal Stability After Mandibular Setback in Skeletal Class III 
with High Mandibular Plane Angle Patients. 

 

ผู้วจิยั ทพญ.นภสัสร อิมเอิบ, อ.ทพ.ดร. ชยารพ สุพรรณชาติ  

 สาขาวิชา ทนัตพทยศาสตร์ (ศลัยศาสตร์ช่องปากและแมก็ซิโลเฟเชียล) มหาวิทยาลยัเชียงใหม่ 

บทคดัย่อ 

การศึกษาการกลบัสู่ตาํแหน่งเดิมของกระดูก  ภายหลงัการผ่าตดัเคลือนขากรรไกรล่างไป

ดา้นหลงั ในผูป่้วยทีมีความผิดปกติของโครงสร้างกะโหลกศีรษะแบบทีสามจาํนวน 20 คน เปรียบเทียบใน

กลุ่มผูป่้วยทีมีค่ามุมระนาบขากรรไกรล่าง (high mandibular plane angle) มากกว่าปกติ (MPA > 

28.06°) จาํนวน 11 คน กบักลุ่มทีมีค่ามุมระนาบขากรรไกรล่างปกติ (21.22° ± 4.86°) จาํนวน 9 คน ทีระยะ

หลงัการผ่าตดั 24 เดือน โดยทาํการวดัการเปลียนแปลงทีเกิดขึDนของจุดและมุมทีสนใจ ไดแ้ก่ จุดบี (B 

point), จุดโพโกนีออน (pogonion), มุมเอสเอ็นบี (SNB angle) และระนาบขากรรไกรล่าง 

(mandibular plane: Go-Me) จากภาพถ่ายรังสีกะโหลกศีรษะดา้นขา้งในช่วงเวลาก่อนผ่าตดั (T0) 

หลงัผ่าตดัไม่เกิน 2 สัปดาห์ (T1) และหลงัผ่าตดั 24 เดือน (T2) ตามลาํดบั จากการเปรียบเทียบร้อยละ

การกลบัคืนสู่ตาํแหน่งเดิมในแต่ละกลุ่ม นาํผลทีไดม้าวิเคราะห์ขอ้มูล โดยใชส้ถิติ Mann-Whitney U 

test ทดสอบความแตกต่างของค่ากลางของสถิติประชากรอิสระ พบว่ามีความแตกต่างอย่างมีนยัสาํคญั

ทางสถิติ (p <0.05) ของการเคลือนกลบัสู่ตาํแหน่งเดิมของขากรรไกรล่างทีระนาบขากรรไกรล่าง ระหว่าง

กลุ่มทีมีค่ามุมระนาบขากรรไกรล่างปกติ กบักลุ่มทีมีค่ามุมระนาบขากรรไกรล่างมากกว่าปกติ การศึกษานีD

แสดงให้เห็นว่า จากการติดตามผลการผ่าตดัในระยะยาว ผูป่้วยทีมีค่ามุมระนาบขากรรไกรล่างมากกว่า

ปกติ มีเสถียรภาพของมุมระนาบกระดูกขากรรไกรล่างตํากว่า และมีการเคลือนกลบัคืนสู่ตาํแหน่งเดิมของ

กระดูกหลงัผา่ตดัเคลือนขากรรไกรล่างไปทางดา้นหลงั มากกวา่กลุ่มทีมีค่ามุมระนาบขากรรไกรล่างปกติ 

คําสําคัญ: เสถียรภาพ  ระนาบขากรรไกรล่าง  ศลัยกรรมกระดูกขากรรไกร 
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Abstract 

The purpose of this study was to compare a postoperative skeletal relapse 
rate in high and normal mandibular plane angle (MPA) skeletal class III patients after 
BSSO mandibular setback surgery and rigid fixation at 24 months after surgery. The 
subjects were 20 skeletal class III consecutive mandibular prognathism patients who 
were divided according to the preoperative mandibular plane angle consist of 9 
patients with normal mandibular plane angle (21.22° ± 4.86°) and the 11 patients with 
the high mandibular plane angle (MPA > 28.06°). Digital lateral cephalograms were 
computerize analysed on 3 time intervals: immediately before surgery (T0), 
immediately after surgery (T1) and 24 months after surgery (T2). Statistical analysis 
using a Mann-Whitney U test, the comparison showed a significant different (p 
<0.05) between rate of skeletal relapse in high and low MPA group on mandibular 
plane (MP) at 24 months after surgery. The findings of this study indicated that high 
MPA could be a higher risk than normal MPA in long term postoperative skeletal 
relapse and less skeletal stability after a single jaw mandibular setback surgery. The 
results of this study could be a part of explanation for patients with high MPA who 
should be given explicit preoperative information on the risk of skeletal relapse for 
making a decision before surgery.  

 
Keywords: Stability, Relapse, Mandibular setback, Mandibular plane angle  

บทนํา 

ลกัษณะความผิดปกติของการสบฟันแบบทีสามเป็นความผิดปกติของการสบฟันทีพบได้

มากทีสุดในกลุ่มคนเอเชีย มีรายงานอตัราความชุกตัDงแต่ร้อยละ 13-19(1) โดยความผิดปกติของการสบฟัน

แบบทีสามอาจเกิดจากความผิดปกติของส่วนโครงสร้างกะโหลกศีรษะ หรือ เกิดจากส่วนของฟัน หรือจาก

ทัDงสองร่วมกนั(J) มีรายงานการศึกษาพบว่า ผูป่้วยทีมีความผิดปกติของการสบฟันแบบทีสามมีลกัษณะ

ความผิดปกติของโครงสร้างกะโหลกศีรษะแบบทีสามร้อยละ 63-73(L) และพบว่า ในผูป่้วยไทยทีมีลกัษณะ

โครงสร้างกะโหลกศีรษะแบบทีสามโดยส่วนใหญ่มีลกัษณะขากรรไกรบนปกติ ร้อยละ 49.78 และ

ขากรรไกรล่างยืน ร้อยละ 82.51(4) ซึ งเป็นทีทราบโดยทัวไปว่าเทคนิคการผ่าตดัเคลือนขากรรไกรล่างไป

ดา้นหลงัดว้ยเทคนิคไบแล็ทเทอเริลแซจจิทอลสปริทเรมสัออสติโอโตมี (bilateral sagittal split 

ramus osteotomy) ใชใ้นการผ่าตดัรักษาผูป่้วยทีมีตาํแหน่งขากรรไกรล่างยืนกว่าปกติและนบัว่าเป็น

เทคนิค การผ่าตดัแกไ้ขความผิดปกติของขากรรไกรทีมีความนิยมอย่างมาก(M) นอกจากนีDยงัสามารถใชใ้น

การรักษาผูป่้วยทีมีโครงสร้างกะโหลกศีรษะแบบทีสาม ร่วมกบัภาวะโครงกระดูกสบเปิด (skeletal 

open bite) ในกรณีทีผูป่้วยมีตาํแหน่งของขากรรไกรบนปกติและไม่จาํเป็นตอ้งไดรั้บการแกไ้ข(N) โดย

ภาวะโครงกระดูกสบเปิดมีลกัษณะความผิดปกติร่วมทีพบไดห้ลากหลายทัDงทางคลินิกและทางภาพรังสี(N) 
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ไดแ้ก่ ความสูงของใบหนา้ส่วนหนา้มากกวา่ปกติ, ความสูงของใบหนา้ส่วนหลงันอ้ยกว่าปกติ, ระนาบการ

สบฟันแบนราบ, ริมฝีปากปิดไม่สนิท, ค่ามุมระนาบขากรรไกรล่างมากกวา่ปกติ 

ในการศึกษานีD มีความสนใจในผูป่้วยทีมีโครงสร้างกะโหลกศีรษะแบบทีสามร่วมกบัมี มุม

ระนาบขากรรไกรล่างมากกว่าปกติเนืองจากมีหลายการศึกษาพบว่าเป็นปัจจยัสําคญัต่อการกลบัคืนสู่

ตาํแหน่งเดิมของขากรรไกร หลงัการผ่าตดัดว้ยเทคนิคไบแลท็เทอเริลแซจจิทอลสปริทเรมสัออสติโอโตมี 

โดยการมีค่ามุมระนาบขากรรไกรล่างมากกวา่ปกติ เป็นหนึงในลกัษณะสาํคญัทีพบในโครงสร้างกะโหลก

ศีรษะแบบทีสาม โดยผูป่้วยจะมีลกัษณะใบหนา้ยาวและระนาบขากรรไกรล่างชนั(7) (steep mandibular 

plane) จากการวิเคราะห์ใบหนา้และกะโหลกศีรษะของ Tweed ในปี ค.ศ. 1946 มุมระนาบขากรรไกร

ล่าง หรือเรียกอีกชือหนึงว่า มุมระนาบแฟรงกฟ์อร์ต (Frankfort mandibular plane angle: FMA) 

โดยเป็นมุมระหว่างระนาบแฟรงกฟ์อร์ต (Frankfort horizontal plane) และ ระนาบขากรรไกรล่าง 
(mandibular plane)  

จากการศึกษาของ Chatkupt และคณะ(P) พบว่า ค่าปกติของมุมระนาบแฟรงกฟ์อร์ตเฉลีย 

ในคนไทยภาคเหนือทีหยุดการเจริญเติบโตแลว้ มีค่าเท่ากบั 21.22 ± 4.86 องศา  สาํหรับการศึกษาของ 

Tweed(9) แนะนาํใหใ้ชมุ้มระนาบแฟรงกฟ์อร์ต ในการวินิจฉยัและวางแผนการรักษา ตลอดจนคาดคะเน

ผลการรักษา โดยใช้ในการประเมินความชันของระนาบขากรรไกรทีสัมพนัธ์กบัฐานกะโหลกศีรษะ 

สามารถใชใ้นการประเมินทิศทางการเจริญเติบโตของขากรรไกรล่าง  และใชใ้นการประเมินรูปร่างและ

ชนิดของใบหนา้ในแบบต่างๆ โดย Tweed พบว่า ในผูป่้วยทีมีค่ามุมระนาบขากรรไกรล่างมากกว่าปกติ 

มกัมีพยากรณ์โรคทีไม่ดีในความสมัพนัธ์เกียวกบัความสวยงามของใบหนา้(U) จากการทบทวนวรรณกรรม

พบว่าสิงสําคญัพืDนฐานในการผ่าตดัรักษาความผิดปกติของขากรรไกรไดแ้ก่ การใชง้าน ความสวยงาม 

และเสถียรภาพหลงัการผา่ตดั(5, 10, 11)  

โดยทัวไป ผูป่้วยที เข้ารับการรักษาโดยการผ่าตัดแก้ไขความผิดปกติของขากรรไกรมี

จุดประสงคที์จะปรับปรุงการทาํงานของขากรรไกร แกไ้ขใหเ้กิดความสวยงาม หรือแกไ้ขปัญหาบริเวณขอ้

ต่อขากรรไกร อยา่งไรกต็าม ผลการรักษาภายหลงัการผา่ตดัอาจไม่เป็นไป ตามความคาดหวงัและเกิดความ

ไม่พึงพอใจได ้สาเหตุหลกัอย่างหนึ งทีทาํใหเ้กิดความไม่พึงพอใจภายหลงัการรักษา ไดแ้ก่ การกลบัคืนสู่

ตาํแหน่งเดิมของขากรรไกรหลงัการผา่ตดั ทัDงทีเกิดในระยะสัDนและระยะยาว มีการศึกษาทีพบว่าการผ่าตดั

เคลือนขากรรไกรล่างไปทางดา้นหลงัเป็นหนึงในการผา่ตดัทีมีปัญหามากทีสุดในเรืองของเสถียรภาพหลงั

การผา่ตดัและยากต่อการทาํนายถึงเสถียรภาพหลงัผ่า(M) โดย Abeltins และคณะในปี ค.ศ. 2011(11) พบว่า
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การผา่ตดัชนิดนีD มีการกลบัคืนสู่สภาพเดิมของขากรรไกรในแนวราบมากถึง 20-55% และมีการศึกษาพบว่า

การกลบัสู่ตาํแหน่งเดิมหลงัผ่าตดัโดยขากรรไกรเคลือนกลบัไปดา้นหนา้ ภายใน6 สัปดาห์หลงัผ่าตดัและ

เริมใชง้าน พบไดถึ้ง 50% ในกลุ่มทีทาํการยึดกระดูกแบบติดแน่นภายใน (rigid internal fixation)(12)  

การกลบัคืนสู่ตําแหน่งเดิมของขากรรไกรหลงัการผ่าตัดเคลือนขากรรไกรล่างไปทาง

ดา้นหลงั เกิดจากหลายสาเหตุ (N, WL-WU) ไดแ้ก่ แนวการเรียงตวัของฟันก่อนการผ่าตดัซึ งมีผลต่อเสถียรภาพ

ของการสบฟัน, วิธีการยึดชิDนกระดูก, การจดัตาํแหน่งคอนดายล ์ (condyle)ไม่เหมาะสม ภายในแอ่งกลี

นอยด ์(glenoid fossa), การเปลียนแปลงตาํแหน่งและการเรียงตวัของกลา้มเนืDอและขาดการปรับตวัของ

ระบบประสาทและกลา้มเนืDอหลงัการผ่าตดั, ระยะเวลาทีทาํการยึดกระดูกขากรรไกรบนล่างเขา้ดว้ยกนั, 

ตาํแหน่งทีเปลียนแปลงไปของลิDน, การเจริญเติบโตคงเหลือของผูป่้วย, ลกัษณะทางคลินิกของผูป่้วยก่อน

ผ่าตดั, การหมุนของส่วนหลงั (proximal segment) แบบตามเข็มนาฬิกา เนืองจากตาํแหน่งของส่วน

หลงัมีความสัมพนัธ์กบัโครงสร้างทางกายวิภาคขา้งเคียงทีสําคญัต่อระบบขากรรไกรและช่องปาก ซึ งมี

ความสาํคญัต่อการทาํหนา้ทีบางอย่างในชีวิตประจาํวนัของผูป่้วย เช่น การหายใจ การเคีDยว การกลืน และ

การพูด(JY) การหมุนและการคงสภาพตาํแหน่งของส่วนหลงัระหว่างผ่าตดั จึงนบัว่ามีส่วนเกียวขอ้งและ

สมัพนัธ์ต่อเสถียรภาพหลงัการผา่ตดัอยา่งมาก  

Yang และคณะ(15) พบว่า ผูป่้วยทีมีค่ามุมโกเนียลมากกว่าปกติ ซึ งมกัพบร่วมกบัการมีมุม

ระนาบขากรรไกรล่างมากกว่าปกติ(9)  หรือมีใบหนา้รูปร่างยาว ในระหว่างผ่าตดัจะเกิดความต่างระดบั

ระหว่างกระดูกสองชิDน (vertical bony step) ในระยะทีมากขึDน ทาํใหเ้กิดการหมุนของส่วนหลงั แบบ

ตามเข็มนาฬิกามากขึDน  ตามลกัษณะกายวิภาคของใบหนา้ ทาํใหเ้กิดการยืดของกลา้มเนืDอทีเกียวขอ้งมาก

ขึDน และ มีแนวโนม้การเคลือนกลบัสู่ตาํแหน่งเดิมไดม้ากขึDน อีกทัDงมีแนวโนม้ในการเกิดการละลายของ

คอนดายลม์ากกว่าปกติ  สอดคลอ้งกบั Mobarak และคณะ(21) พบว่า ผูป่้วยทีมีค่ามุมระนาบขากรรไกร

ล่างมากกวา่ปกติมีการกลบัคืนสู่ตาํแหน่งเดิมของขากรรไกรล่างภายหลงัการผ่าตดัมากกว่าผูป่้วยทีมีค่ามุม

ระนาบขากรรไกรล่างนอ้ยกว่าปกติ โดยมีสาเหตุจากการเคลือนกลบัสู่ตาํแหน่งเดิมของส่วนหลงัและหัว

คอนดายลมี์การละลาย และรูปร่างเปลียนแปลงมากเมือเวลาผ่านไป  จากการทบทวนวรรณกรรมทีกล่าว

มาแลว้นัDน จะพบว่าผูป่้วยทีมีโครงสร้างกะโหลกศีรษะแบบทีสามร่วมกบัค่ามุมระนาบขากรรไกรล่าง

มากกว่าปกติ เป็นผูป่้วยกลุ่มทีมีปัญหาความเสียงต่อการเคลือนกลบัสู่ตาํแหน่งเดิมหลงัการผ่าตดัเคลือน

ขากรรไกรล่างไปดา้นหลงั มากกว่าผูป่้วยทีมีโครงสร้างกะโหลกศีรษะแบบทีสามร่วมกบัค่ามุมระนาบ

ขากรรไกรล่างปกติ  
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วตัถุประสงค์ของการวจิยั 

1. เพือหาปริมาณการกลบัคืนสู่ตาํแหน่งของกระดูก ภายหลงัการผ่าตัดเคลือนกระดูก

ขากรรไกรล่างไปดา้นหลงัในผูป่้วยทีมีลกัษณะโครงสร้างกะโหลกศีรษะแบบทีสามร่วมกบัการรักษาทาง

ทนัตกรรมจดัฟันใน คณะทนัตแพทยศาสตร์ มหาวิทยาลยัเชียงใหม่ ในเดือน มีนาคม – ธันวาคม พ.ศ. 

2555 

 2. เพือเปรียบเทียบการกลบัคืนสู่ตาํแหน่งของกระดูกขากรรไกรล่างทีระยะเวลา 24 เดือน 

ภายหลงัการผา่ตดัเคลือนกระดูกขากรรไกรล่างไปดา้นหลงั ระหว่างผูป่้วยทีมีค่ามุมระนาบขากรรไกรล่าง

มากกวา่ปกติ และค่ามุมระนาบขากรรไกรล่างปกติ 

วธีิการวจิยั 

กลุ่มประชากรทีจะทาํการศึกษา คือ กลุ่มผูป่้วยทีมีการเจริญของขากรรไกรล่างมากกว่าปกติ

ที เข้ารับการรักษาเพือผ่าตัดแก้ไขความผิดปกติของขากรรไกรร่วมกันทันตกรรมจัดฟันทีคณะทันต

แพทยศาสตร์ มหาวิทยาลยัเชียงใหม่ ตัDงแต่เดือน มีนาคม - ธันวาคม พ.ศ. 2555 ทัDงเพศชายและหญิง 

จาํนวน 20 คน ทาํการแบ่งกลุ่มผูป่้วยเป็น 2 กลุ่มตามค่ามุมระนาบขากรรไกรล่างทีวดัจากภาพรังสี

กะโหลกศีรษะดา้นขา้งก่อนการผา่ตดัไม่เกิน 3 เดือน ดงันีD  

กลุ่มที� 1 (กลุ่ม A) คือกลุ่มทีมีค่ามุมระนาบขากรรไกรล่างมากกวา่ปกติ (FMA > 26.08 องศา) ทีมีภาพรังสี

กะโหลกศีรษะดา้นขา้ง หลงัผา่ตดั 24 เดือน 

กลุ่มที� 2 (กลุ่ม B) คือกลุ่มทีมีค่ามุมระนาบขากรรไกรล่างปกติ (16.36 ≤ FMA ≤ 26.08 องศา) ทีมี

ภาพรังสีกะโหลกศีรษะดา้นขา้ง หลงัผา่ตดั 24 เดือน 

วดัระยะของจุดอา้งอิงและเส้นอา้งอิงทีสนใจ ไดแ้ก่  จุด B, จุด Pg, มุม SNB และระนาบ

ขากรรไกรล่าง (MP = Go-Me) จากภาพรังสีกะโหลกศีรษะดา้นขา้งทีระยะก่อนผา่ตดั (T0), หลงัผา่ตดั

ไม่เกิน 2 สปัดาห์ (T1) และ หลงัผา่ตดั 24 เดือน (T2) โดยสร้างแกนอา้งอิง คือ แกน X เป็นเสน้ทีลากจาก

จุด S (Sella) ทาํมุม 7 องศา กบัเสน้ S-N เพือเป็นเสน้อา้งอิงทีใชว้ดัการเปลียนแปลงในแนวระนาบ ส่วน

แกนY ลากตัDงฉากกบัแกน X ทีจุด S เพือเป็นเส้นอา้งอิงทีใชว้ดัการเปลียนแปลงในแนวดิง ดงัรูปที 1 (22)  

โดยมีวิธีการวดัค่าต่างๆดงันีD       
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1.วดัตาํแหน่งของจุด B และจุด Pg ในแนวระนาบ และแนวดิง ตามลาํดบั วดัระยะของเส้นทีลากตัDงฉาก

กบัแกน X และ แกน Y โดยใชห้น่วยมิลลิเมตร (mm)  

2. การวดัมุม SNB ใชห้น่วยเป็นองศา (°) 

3. การวดัมุมระนาบขากรรไกร จะลากเส้นระนาบขากรรไกรล่าง (MP = Go-Me) ตดักบัแกนอา้งอิง Y 

ดงัรูปที 5 แลว้วดัค่ามุม a โดยใช้หน่วยเป็นองศา (°) เพือใช้ประเมินการเปลียนแปลงของระนาบ

ขากรรไกรล่าง  

จากนัDนนาํระยะ หรือค่ามุมทีวดัไดม้าเปรียบเทียบการเปลียนแปลงในผูป่้วยรายเดียวกนัแต่ละกลุ่ม โดย

คาํนวณร้อยละการกลบัคืนสู่สภาพเดิม หลงัผา่ตดั 24 เดือน ของกลุ่ม A เปรียบเทียบกบั กลุ่ม B 
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รูปที 1 แสดงการวดัตาํแหน่งของจุด B, จุด Pg, มุม SNB, ระนาบ MP (Go-Me) โดยใช ้แกน X และY

ในการอา้งอิง (ดดัแปลงจาก Espeland L, Stenvik A. (2011). "Long-Term Outcome of 

Orthognathic Surgery". Principles in Contemporary Orthodontics: 381-396.) 
 

การวดัจะใชผู้ว้ดัคนเดียวและทาํการวดัซํD าอีก 4 ครัD งภายหลงัจากการวดัครัD งแรกเป็นเวลาหนึง

เดือน นาํขอ้มูลทีวดัไดท้ัDง 5 ครัD งมาหาค่าเฉลีย (mean) ของชุดขอ้มูลทัDงหมด และความคลาดเคลือนเชิง

สถิติ คือค่าความเบียงเบนมาตรฐาน (standard deviation)  เก็บรวบรวมขอ้มูลและวิเคราะห์โดยใช้
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โปรแกรม SPSS 19.0 โดยเปรียบเทียบขอ้มูลทัวไปของผูป่้วยทัDง 2 กลุ่ม ไดแ้ก่ เพศ, อายุ โดยใชส้ถิติเชิง

พรรณนา และใชส้ถิติทดสอบของแมน-วิทนี ย ู(Mann-Whitney U test) เปรียบเทียบการกลบัคืนสู่

ตาํแหน่งเดิมของกระดูกขากรรไกรหลงัการผา่ตดัทีระยะหลงัการผ่าตดั 24 เดือน ระหว่างกลุ่ม A เทียบกบั 

เทียบกบั กลุ่ม B และ Unpaired t-test ในการเปรียบเทียบความแตกต่างของระยะทางการผ่าตดัเคลือน

ขากรรไกรล่างไปทางด้านหลงั ของกลุ่ม A เทียบกับ กลุ่ม B โดยการศึกษานีD ผ่านการอนุมติัจาก

คณะกรรมการพิจารณาจริยธรรมการวิจยัในมนุษยข์องคณะทนัตแพทยศาสตร์ มหาวิทยาลยัเชียงใหม่ 

สรุปผลการวจิยั  

จากกลุ่มตวัอยา่งผูป่้วยไทยทีมีโครงสร้างกะโหลกศีรษะแบบทีสาม จาํนวน 20 คน อายุเฉลีย 

22.73 ปี เป็นเพศชายจาํนวน 8 คน อายเุฉลีย 23.45 ปี เป็นเพศหญิงจาํนวน 12 คน อายุเฉลีย 22.32 ปี โดยมี

ขอ้มูลพืDนฐานของกลุ่มตวัอย่าง ค่าเฉลียมุมระนาบของขากรรไกรล่าง และระยะทางการเคลือนกระดูก

ขากรรไกรล่างไปทางดา้นหลงั แสดงดงัตารางที 1 

ตารางที� 1 ข้อมูลพื6นฐานของกลุ่มตวัอย่าง ค่าเฉลี�ยมุมระนาบของขากรรไกรล่าง และระยะทางการเคลื�อน

กระดูกขากรรไกรล่างไปทางด้านหลงั 

Group 
No. (%) Average 

MPA 

Distance of setback 
movement (mm.) 

Female Male Horizontal Vertical 
A (High MPA) 5 (25) 4 (20) 23.79 9.19 2.77 

B (Normal MPA) 7 (35) 4 (20) 33.54 8.99 4.62 

 

ผลทดสอบทางสถิติพบว่า ไม่มีความแตกต่างอย่างมีนยัสาํคญั (p < 0.05) ของระยะทางการ

เคลือนกระดูกขากรรไกรล่างไปทางดา้นหลงัในการผ่าตดั ทัDงในแนวระนาบและแนวดิงระหว่างกลุ่มทีมี

ระนาบขากรรไกรล่างปกติ กบักลุ่มทีมีระนาบขากรรไกรล่างมากกว่าปกติ โดยมีร้อยละการกลบัคืนสู่

ตาํแหน่งเดิมของขากรรไกรล่างหลงัผา่ตดัทีจุด B, Pg, ค่ามุม SNB และ MP แสดงดงัตารางที 2 
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ตารางที� 2 แสดงร้อยละการกลบัคืนสู่ตาํแหน่งเดมิกระดูกหลงัผ่าตดัเคลื�อนขากรรไกรล่างไปทางด้านหลัง 

 
 

Parameters 

 
Normal MPA 

 

 
 
SD 

 
High MPA 

 

 
 

SD 

 
 

P Value 
Mean (% of 

relapse) 
Mean (% of 

relapse) 
 

B Point (Horizontal) 44.759 3.70 60.558 2.93                NS (0.906) 

     B Point (Vertical) 57.470 
2.67 

56.870 3.06 NS (0.204) 

  Pg Point (Horizontal) 46.957 5.83 61.498 3.80 NS (0.198) 

     Pg Point (Vertical) 51.092 5.08 63.612 2.34 NS (0.139) 

SNB 20.911 0.91 26.857 1.95 NS (0.574) 

MP 47.170 3.66 63.641 3.19 *(0.001) 
NS : Not statistically significant difference at p < 0.05, * Statistically significant difference at p < 0.05 

 
เมือเปรียบเทียบการกลบัคืนสู่ตาํแหน่งเดิมของขากรรไกรล่าง พบว่ากลุ่มตวัอย่างทัDงหมด มี

การกลบัคืนสู่ตาํแหน่งเดิมของโครงกระดูกเฉลีย คิดเป็นร้อยละ 50.12 เมือเปรียบเทียบในกลุ่มทีมีค่ามุม

ระนาบขากรรไกรล่างมากกวา่ปกติ กบักลุ่มทีมีระนาบขากรรไกรล่างปกติ มีร้อยละการกลบัคืนสู่ตาํแหน่ง

เดิมเฉลียรวมในทัDงช่วงเวลาหลงัผา่ตดั 24 เดือน คิดเป็นร้อยละ 55.51 และ 44.73 ตามลาํดบั   

จากการพิจารณาเปรียบเทียบทีตาํแหน่งตวัชีD วดัต่างๆ พบว่ากลุ่มทีมีค่ามุมระนาบขากรรไกร

ล่างมากกว่าปกติ มีค่าเฉลียร้อยละ การกลบัคืนสู่ตาํแหน่งเดิมของระนาบขากรรไกรล่าง (mandibular 

plane) มากกวา่กลุ่มทีมีมุมระนาบขากรรไกรล่างปกติอย่างมีนยัสาํคญัทางสถิติ (p <0.05) ในช่วงเวลา 24 

เดือนหลงัผา่ตดั สาํหรับค่าเฉลียร้อยละการกลบัคืนสู่ตาํแหน่งเดิมทีจุด B ในแนวดิง, จุด Pg ทัDงในแนวดิง 

และ แนวระนาบ และค่ามุม SNB ของกลุ่มทีมีค่ามุมระนาบขากรรไกรล่างมากกว่าปกติ พบมากกว่ากลุ่ม

ทีมีระนาบขากรรไกรล่างปกติ แต่ไม่พบความแตกต่างอยา่งมีนยัสาํคญัทางสถิติ 
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อภิปรายผล 

ระยะทางการเคลือนทีขากรรไกรล่างไปทางดา้นหลงัในการผ่าตดัแกไ้ขความผิดปกติของ

ผูป่้วยทีมีโครงสร้างกะโหลกศีรษะแบบทีสามทัDง 20 คน ในการศึกษานีD  มีค่าเฉลียรวม 9.09 มิลลิเมตร ซึ ง

นบัว่าเป็นอยู่ในค่าทีไม่เกินค่าสูงสุดของการผ่าตดัเคลือนขากรรไกรล่างไปทางดา้นหลงัทียอมรับได ้จาก

การศึกษาของ Kobayashi(23)และคณะพบว่า การผ่าตัดเคลือนทีขากรรไกรล่างไปทางด้านหลังใน

ระยะทางมากกวา่ 10 มิลลิเมตร จะทาํใหก้ารเคลือนทีกลบัสู่ตาํแหน่งเดิมของขากรรไกรล่างเพิมขึDนอย่างมี

นยัสาํคญั  โดยในการศึกษานีD  ไม่พบความแตกต่างอย่างมีนยัสาํคญัของระยะทางการเคลือนทีนีD  ระหว่าง

กลุ่มทีมีมุมระนาบขากรรไกรล่างปกติกบักลุ่มทีมีระนาบขากรรไกรล่างมากกวา่ปกติ ปริมาณระยะทางการ

เคลือนทีขากรรไกรล่างไปทางดา้นหลงั จึงไม่มีผลต่อความแตกต่างของการเคลือนทีกลบัสู่ตาํแหน่งเดิม

ของขากรรไกรล่าง หลงัผา่ตดั ในผูป่้วยทัDงสองกลุ่ม  

การกลบัคืนสู่ตาํแหน่งเดิมจะถือวา่มีนยัสาํคญัทางคลินิก เมือมีการเปลียนแปลงหลงัผ่าตดั ณ 

ตาํแหน่งใดๆทีสนใจ ในระยะ J มิลลิเมตรขึDนไป(22, 24)ทัDงนีD  หากการเคลือนกลบัคืนสู่ตาํแหน่งเดิมของ

ขากรรไกรล่างหลงัผา่ตดั เกิดขึDนในปริมาณไม่เกิน 2 มม. สามารถแกไ้ขไดโ้ดยการจดัฟันหลงัผ่าตดั(25) ซึ ง

หลายการศึกษาพบว่า การกลบัคืนสู่ตาํแหน่งเดิมของขากรรไกรมกัเกิดขึDนทนัที หรือภายใน 2 เดือนแรก

หลงัการผ่าตดัและปริมาณการกลบัสู่ตาํแหน่งเดิมในระยะยาวไม่แตกต่างอย่างมีนยัสาํคญัเมือเทียบกบัใน

ระยะสัDน(26)  สาํหรับในการศึกษานีDพบว่า ระยะทางการเคลือนทีกลบัสู่ตาํแหน่งเดิม ณ ตาํแหน่งต่างๆของ

ขากรรไกรล่าง ของกลุ่มตวัอย่างหลงัผ่าตดัทัDงสองกลุ่ม ในระยะยาวมีค่าเฉลียรวม 4.56 มิลลิเมตร คิดเป็น

ร้อยละ 50.116 (กลุ่มระนาบขากรรไกรล่างปกติ คิดเป็นร้อยละ 44.727 และกลุ่มระนาบขากรรไกรล่าง

มากกวา่ปกติ คิดเป็นร้อยละ 55.506) เมือพิจารณาถึงระยะเวลาในการยึดชิDนกระดูกหลงัผ่าตดั ของทัDงสอง

กลุ่มตวัอยา่งจะพบวา่ กลุ่มตวัอยา่งทุกรายไดรั้บการยึดชิDนกระดูกแบบติดแน่น (rigid fixation) ดว้ยแผ่น

โลหะดามกระดูกชนิดเลก็ (miniplate) และทาํการยึดระหว่างขากรรไกร (intermaxillary fixation) 

ในระยะเวลาทีเท่ากนั  กลุ่มตวัอย่างส่วนใหญ่ (มากกว่าร้อยละ 70) ไดรั้บการถอดแผ่นโลหะดามกระดูก

ชนิดเลก็ ในช่วงเวลา 7-9 เดือน หลงัผา่ตดั ซึ งนบัว่าเป็นช่วงเวลาทีรอยต่อของชิDนกระดูกมีเสถียรภาพปฐม

ภูมิ (primary stability) เพียงพอจากการหายของกระดูกแบบปฐมภูมิ (primary bone healing) การ

ถอดแผน่โลหะดามกระดูก จึงไม่มีผลต่อเสถียรภาพของขากรรไกรล่าง ในช่วงเวลาทีผา่นไป 

ลกัษณะมุมระนาบขากรรไกรล่างมากกว่าปกติ มกัพบในผูที้ มีภาวะโครงกระดูกสบเปิด 

(skeletal open bite relationship) มากกว่าผูที้มีความสัมพนัธ์ของโครงกระดูกขากรรไกรบนล่างในแนวดิง
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ปกติ (skeletal normal bite relationship)(27-29) จึงจาํเป็นตอ้งไดรั้บการผา่ตดัแกไ้ขความผิดปกติทัDงใน

แนวระนาบและแนวดิง โดยมีทิศทางการเคลือนขากรรไกรไปทางดา้นหลงั การหมุนของขากรรไกรล่าง

ส่วนหลงั (proximal segment)แบบตามเข็มนาฬิกา และการหมุนขากรรไกรล่างส่วนหนา้ (distal 

segment) แบบปิด หรือทวนเข็มนาฬิกา (closing rotation) ซึ งหลายการศึกษาพบว่า ทาํให้เกิดผล

กระทบต่อเสถียรภาพของขากรรไกรล่างหลงัผ่าตดัอย่างมาก(JW) เนืองจากเกิดการยืดทัDงกลา้มเนืDอทีเกาะทัDง

ส่วนหนา้ของกระดูกขากรรไกรล่าง ไดแ้ก่ กลา้มเนืDอเหนือกระดูกไฮออยด ์(suprahyoid muscle) และ

ส่วนหลงัของขากรรไกรล่าง ไดแ้ก่ เทอริโกแมสซีเตอร์ริกสลิง (pterygomassesteric sling) และ

กลา้มเนืDอบดเคีD ยวต่างๆ โดยเฉพาะ กลา้มเนืDอแมสซีเตอร์ และกลา้มเนืDอเทอริกอยด์มดัใน(30) ในขณะที

ผูป่้วยกลุ่มทีมีระนาบขากรรไกรล่างปกติ จะมีทิศทางการเคลือนขากรรไกรไปทางดา้นหลงัเพียงอย่างเดียว 

มีการหมุนของส่วนหลงัแบบตามเข็มนาฬิกานอ้ยกว่า อาจร่วมกบัหมุนขากรรไกรล่างส่วนหนา้แบบปิด

เพียงเลก็นอ้ย หรือไม่มี ขึDนอยูก่บัลกัษณะกายวิภาคก่อนผา่ตดัของผูป่้วย  

กลา้มเนืDอขากรรไกรมีคุณสมบติัพิเศษทีแตกต่างจากกลา้มเนืDอบริเวณอืนของร่างกาย มีการ

ดดัแปรคุณสมบติัการหดตวั เช่น ความเร็วในการหดตวั หรือการกระจายแรง เพือตอบสนองต่อการทาํงาน

ทีเปลียนแปลงไป โดยเรียกกระบวนการนีDว่า การปรับตวั (adaptation)(31) การเปลียนแปลงตาํแหน่งขอ

ขากรรไกรล่าง หลงัทาํศลัยกรรมจดักระดูกขากรรไกร (orthognathic surgery) มกัทาํให้เกิดเปลียน

ตาํแหน่ง กิจกรรมทางศกัย ์ (electric activity), แรงนาํออก (force output) ของกลา้มเนืDอ, ปริมาตร, 

พืDนทีแนวตดัขวางของเส้นใย,ชนิดเส้นใยทีเป็นองค์ประกอบของกลา้มเนืDอปิดปาก จากการยืดกลา้มเนืDอ

รอบขากรรไกรล่างทีเกียวขอ้งขณะผ่าตดั โดยการเปลียนแปลงเหล่านีDจะเกิดขึDนเป็นระยะเวลาอย่างนอ้ย 1

ปี หลังผ่าตัด (30)ความสามารถในการปรับตัวของกล้ามเนืD อในตําแหน่งทีถูกจัดวางใหม่จึงมีผลต่อ

เสถียรภาพอยา่งมาก(32)  ผูป่้วยทีมีค่ามุมระนาบขากรรไกรล่างมากกว่าปกติ จะมีลกัษณะใบหนา้ยาว มีการ

ทาํงานของกลา้มเนืDอทีใชปิ้ดปากตํา แรงกดัสบของฟันกรามหลงันอ้ยกว่า(33-34) และมีแรงยึดตามธรรมชาติ

ของกลา้มเนืDออ่อนแอกวา่ การเคลือนทีของชิDนส่วนขากรรไกรล่างขณะผ่าตดั สามารถทาํไดง่้าย แต่การยึด

อยู่ (retention) หลงัผ่าตดัอาจตํากว่า เมือเทียบกบัผูป่้วยทีมีค่ามุมระนาบขากรรไกรล่างปกติทีมีลกัษณะ

ใบหน้าสัDน หรือใบหน้าปกติ ซึ งแรงยึดตามธรรมชาติของกลา้มเนืDอแข็งแรงกว่า(31) การเคลือนทีของ

ชิDนส่วนขากรรไกรล่างขณะผ่าตดั อาจทาํไดย้ากกว่า ซึ งการยึดอยู่หลงัผ่าตดัยงัคงเป็นทีถกเถียงในหลาย

การศึกษา เนืองจากการยืดกลา้มเนืDอทีมีแรงยึดตามธรรมชาติมากเกินไป ทาํใหมี้แนวโนม้ถูกดึงกลบัเขา้สู่

ตาํแหน่งเดิมไดง่้ายเช่นกนั  จากการศึกษานีDพบวา่ หลงัผา่ตดัเคลือนขากรรไกรล่างไปทางดา้นหลงั ระนาบ

ขากรรไกรล่าง (mandibular plane) มีอตัราการกลบัสู่ตาํแหน่งเดิมเฉลียมากทีสุด (ร้อยละ55.41) เมือ
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เทียบกบั จุด B, Pg และ มุม SNB โดยพบมากทีสุดทีกลุ่มทีมีค่ามุมระนาบขากรรไกรล่างมากปกติ (ร้อย

ละ 63.64) ส่วนค่าทีมีเสถียรภาพมากทีสุด คือค่ามุม SNB โดยมีอตัราการกลบัสู่ตาํแหน่งเดิมเฉลียนอ้ย

ทีสุด (ร้อยละ 23.88) โดยพบนอ้ยทีสุดในกลุ่มทีมีค่ามุมระนาบขากรรไกรล่างปกติ (ร้อยละ 20.911)  

อยา่งไรก็ตาม หลายการศึกษาใหค้วามเห็นว่า การกลบัคืนสู่ตาํแหน่งเดิมของขากรรไกรล่าง
หลงัผา่ตดัมกัเกิดจากปัจจยัหลายอยา่งรวมกนั(N, WL-WU) และมีแบบอยา่งเฉพาะบุคคลแตกต่างกนัไป โดยปัจจยั
อืนทีมีส่วนเกียวขอ้งกบัเสถียรภาพหลงัการผา่ตดัขากรรไกรล่างของผูป่้วยทัDงสองกลุ่ม เป็นสิงสาํคญัทีตอ้ง
นาํมาพิจารณาในการวางแผนการรักษา ไดแ้ก่ ระนาบสบฟันและแนวการเรียงตวัของฟันก่อนการผ่าตดั, 
การเปลียนแปลงตาํแหน่งและการเรียงตวัของกลา้มเนืDอและขาดการปรับตัวของระบบประสาทและ
กลา้มเนืDอหลงัการผ่าตดั, ตาํแหน่งและขนาดของลิDน หรือการเจริญเติบโตคงเหลือของผูป่้วย ทัDงนีD  การ
ผา่ตดัสองขากรรไกร(double jaw surgery) เป็นอีกเทคนิคหนึงทีควรนาํมาพิจารณาใชใ้นรายทีมีความ
เสียงต่อการเคลือนกลบัสู่ตาํแหน่งเดิมของขากรรไกรล่างหลงัผ่าตดั หรือผลกระทบต่อช่องทางอากาศผ่าน
จากการเคลือนทีขากรรไกรล่างไปดา้นหลงัในปริมาณมากเกินไป เพือช่วยแกไ้ขรูปร่างใบหนา้ให้ดีขึDน 
หรือลดปริมาณระยะทางการเคลือนทีของขากรรไกรล่างไปทางดา้นหลงั(35)  
 

ข้อเสนอแนะ 

การศึกษานีD เป็นการศึกษาจากภาพถ่ายรังสีดา้นขา้งกะโหลกศีรษะของผูป่้วยทีเขา้รับการ
รักษาทางทนัตกรรมจดัฟันทีคณะทนัตแพทยศาสตร์ มหาวิทยาลยัเชียงใหม่ เนืองจากขอ้จาํกดัในดา้น
ระยะเวลาในการศึกษาและการเกบ็ขอ้มลู ทาํใหจ้าํนวนและความหลากหลายของกลุ่มตวัอย่างผูป่้วยมีอย่าง
จาํกดั สําหรับการศึกษาในอนาคต ควรทาํการศึกษากลุ่มตวัอย่าง ในช่วงเวลาหลงัผ่าตดัทัDงระยะสัDนและ
ระยะยาว และภาพรังสีทีใชใ้นการศึกษาควรถ่ายจากเครืองกาํเนิดรังสีเดียวกนั และผูถ่้ายเป็นคนเดียวกนั มี
การควบคุมการจดัระยะและตาํแหน่งการจดัศีรษะผูป่้วยแบบเดียวกนัอย่างเหมาะสม นอกจากนีDอาจมีผูว้ดั
ซํD าอีกหนึงคนเพือทาํการวดัเปรียบเทียบกนั เพือความน่าเชือถือของขอ้มลูจากการวดั 
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7 Marketing Factors Affecting Consumer Selections of Golf Equipment Retailers in 
Bangkok 
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ABSTRACT 

 This research aimed to study demographic factors and marketing factors that have 
an influence on the selections of golf equipment retailers consumer behaviors. The 
sample group of 150 people was approached in the areas where have distribute golf 
equipment, to answer a structured questionnaire. Descriptive statistics and inferential 
statistics such as Chi-square were applied to analyze the data. The study found that over 
half of the sample was male aged between 20 and 30 years old. Most of them studied a 
bachelor’s degree and were single status. The majority of them was business owners and 
earned up to 65,000 Baht per month. The important aspect of marketing factor, the 
sample places importance on “very important level” for four aspects, namely products, 
the personnel in terms of providing service, creating and presenting physical description, 
and process aspect. The average of importance for creating and presenting physical 
description is ranked as the most important. The hypothesis testing found that The gender 
is influential for providing product, price and good service of sales representative; age is 
influential for placing importance on product and price; the status is influential for 
placing importance on good service of sales; profession is influential for placing 
importance on product, distribution channel, sale promotion, physical evidence and 
presentation and process. 

 

Keywords: Marketing factors, selections of golf equipment Retailers, golf Equipment 
retailers 
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บทคดัย่อ 

 การวิจยัคร้ังน้ีมีวตัถปุระสงคเ์พ่ือศึกษาปัจจยัการตลาดท่ีมีผลต่อการตดัสินใจเลือกร้านจาํหน่าย

อุปกรณ์กอลฟ์ของผูบ้ริโภคในกรุงเทพมหานคร โดยทาํการสาํรวจสุ่มตวัอยา่งจาํนวน 150 รายโดยใช้

แบบสอบถามแบบมีโครงสร้างทาํการสมัภาษณ์ผูบ้ริโภคแบบพบตวั และใชส้ถิติเชิงพรรณนา และการ

วิเคราะห์ความแปรปรวนแบบทางเดียวในการวิเคราะห์ขอ้มูล ผลการศึกษาพบว่า ผูบ้ริโภคเกินคร่ึงหน่ึงเป็น

เพศชาย มีอายุ20-30 ปี ส่วนใหญ่มีการศึกษาในระดบัปริญญาตรี  มีสถานภาพโสด  ส่วนใหญ่มีอาชีพเจา้ของ

ธุรกิจ และรายไดเ้ฉล่ียต่อเดือน 65,001 บาทข้ึนไป ดา้นความสาํคญัของปัจจยัการตลาด กลุ่มตวัอยา่งให้

ความสาํคญัระดบั “มาก” ใน 4 ดา้น คือดา้นผลิตภณัฑ ์ดา้นบุคลากรในการให้บริการ ดา้นการสร้างและการนาํ

แสนอลกัษณะทางกายภาพ และดา้นกระบวนการ โดยค่าเฉล่ียความสาํคญัของดา้นการสร้างและการนาํแสนอ

ลกัษณะทางกายภาพมีค่ามากท่ีสุด ดา้นการทดสอบสมติฐานพบว่า เพศมีอิทธิพลต่อการให้คะแนนความสาํคญั

เร่ืองผลิตภณัฑ ์ราคา และบุคลากรในการให้บริการ อายมีุอิทธิพลต่อการให้คะแนนความสาํคญัเร่ืองผลิตภณัฑ์

และราคา สถานภาพมีอิทธิพลต่อการให้คะแนนความสาํคญัเร่ืองบุคลากรในการให้บริการ อาชีพมีอิทธิพลต่อ

การให้คะแนนความสาํคญัเร่ืองผลิตภณัฑ ์ช่องทางการจาํหน่ายสินคา้ การส่งเสริมการตลาด การสร้างและการ

นาํแสนอลกัษณะทางกายภาพ  และกระบวนการ 

คาํสาํคญั: ปัจจยัการตลาด การเลือกร้าน ร้านจาํหน่ายอุปกรณ์กอลฟ์ 

 

Introduction 

There are more than 200 golf courses in Thailand separated into private golf 
course for 160 places and government sector golf course for 40 places and if we include 
the driving range there will be more than 500 places over the country owned by 
government sector, businessman, politician and foreign investor. Golf course business 
tends to growth not less than 10 percent from the popularity of golf within Thailand 
especially for family sector that leads to extremely increase of golfers in every gender 
and age .( Thailand Golf  Expo2015,Tourism Authority of Thailand,2015) 

The unofficial estimation value of golf equipment market is around 2,000 million 
Baht. More than a half of such value comes from golf clubs which is the equipment that 
required specific knowledge.  
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Thailand’s golf equipment, apparel and shoes industry are estimated at 1.5-2 
billion baht, making up 13% of the total projected sporting goods and equipment market 
of some 14 to 15 billion. 

Thailand is one of the most popular golf destinations in Asia, home to about 250 
golf courses, many designed by famous international architects. 

The golf market in Thailand is expected to continue to grow as playing golf 
becomes popular among Thais, especially families. The golf market is expanding to 
include every age range. (Golf market revenue, Bangkok Post, 2014) 

 So, from the abovementioned, opportunity to expand the business in golf 
equipment business has one option that is the intensive growth which has alternatives 
such as increasing distribution channel, managing the ratio of equipment in the store 
suitable for consumer’s demand. With the important question that is how the consumer 
selects the golf equipment store and which market factor affects the consumer’s decision. 
This leads to the research in this time.   

 

Objective of the research 

To study market factor that affects the decision of golfer in Bangkok to choose the 
golf equipment store. The market factors studied in this research are factor relating to 
production, price, distribution channel, market promotion, procedure, personnel and 
physical matter. 

 

Procedure of the research 

This research is a descriptive research using quantity research methodology 
sampling for purchasing of golf equipment in Bangkok by interviewing the consumer 
with the questionnaire. Studied population is the consumers that purchase the golf 
equipment in Bangkok. Such population has no exact amount so we calculate number of 
population by G*Power program and the result of sampling is 150 persons. 

 The sampling is a multi-stage sampling especially on 5 golf equipment store to 
collect data of the consumer entering the golf store for 30 persons in each store. 

 This research uses the questionnaire to collect the data consisting of 3 parts. First 
part is the data relating to purchasing behavior for golf equipment. Second part is the 
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question about market factor and purchasing factor with the 5 rating scale (1 = the least 
importance and 5 = the most importance). And the third part is the question about 
personal information such as gender, age, education level, marital status, occupation and 
average salary. 

 The questionnaire is verified validity by 2 qualified specialists in the field of this 
research to examine the appropriateness of the content and coverage of the question 
(Content Valid). After that, the adjusted questionnaire will be given to the sample 
(Tryout) for 50 samples and calculated for Cronbach’s Alpha Coefficient (Reliability 
Analysis) to test the confidence of the questionnaire. The result of Cronbach’s Alpha 
Coefficient is 0.7 which is in high confidence level of the criteria. 

 The researcher uses the descriptive statistic to report primary data such as 
frequency, percentage and standard deviation and one-way analysis of variance to 
analyze and compare average of each market factor between personal information of 
sampling such as gender, age, education level, occupation and average salary.  

 

Result/ conclusion of the research 

Number of the respondent is 150 persons. By classified from background of the 
respondent, there are male respondent 96 persons, female respondent 54 persons. Mostly 
of the respondent age between 20 to 30 years old, graduate in Bachelor degree (52%), is 
single (51.3%), own the business (47.3%) and has average salary more than 65,001 Baht 
(37.3%) as specifies in table 1.  

 

Table 1: number and percentage of personal factor of the consumers 

Demographic factors Quantity  Percentage 

1. sex   

           male 96 64 

           female 54 36 

Total 150 100.0 
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2. age 

            Less than 20 years        1 0.7 

            20-30 years         63 42 

            31-40 years             30 20 

            41-50 years               35 23.3 

            More than 50 years               21 14 

Total 150 100.0 

3.Education Level   

          Less than Bachelor degree                      23 15.3 

          Bachelor degree                      78 52 

          Master degree               47 31.3 

           Doctorate degree 2 1.3 

Total 150 100.0 

4.Status   

           Single 77 51.3 

            Marriage 71 47.3 

            Divorced 2 1.3 

Total 150 100.0 

5. Occupation    

           Official     5 3.3 

            Business owners            71 47.3 

            State enterprise 8 5.3 

             Company employees 43 28.7 
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             Temporary worker           5 3.3 

             Students        8 5.3 

             Trade 10 6.7 

Total 150 100.0 

6.average income per month   

             Less than 15,000 Baht  8 5.3 

             15,000-25,000 Baht                   22 14.7 

             25,001-35,000 Baht               13 8.7 

             35,001-45,000 Baht             11 7.3 

            45,001-55,000 Baht                  16 10.7 

            55,001-65,000 Baht           24 16.0 

             More than 65,001 Baht 56 37.3 

Total 150 100.0 

 

Result from the market factor analysis that affects the decision of the consumers 
to choose golf equipment store stated that most of consumers give precedence to market 
factor in high level (x̄=4.02). When determine the salary factor found that consumers give 
precedence to the product, personnel giving services, physical matter relating to 
production and presentation and procedure in high level. The highest is level is for the 
production and presentation physical appearance (x̄ = 4.23), personnel giving service (x̄ = 
4.17), procedure (x̄ = 4.13) and product (x̄ = 4.06) respectively as stated in Table 2.  
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Table 2 Conclusion of average (x̄ ) and standard deviation (S.D.) of market factor that 
affects the decision to choose the golf equipment store 

Marketing factors x̄ S.D. Priority 

Product 4.06 0.853 Very important 

Price 3.96 0.876 Medium 

Place 3.68 0.994 Medium 

Promotion 3.96 0.947 Medium 

People 4.17 0.930 Very important 

Physical Evidence 4.23 0.804 Very important 

Process 4.13 0.861 Very important 

Total 4.02 0.895   Very important 

 

 

Table 3 Average (x̄ ) and standard deviation (S.D.) of market factor that affects the 
decision to choose the golf equipment store  

Factors Variables x̄ S.D. 

Product Brand 3.89 0.853 

Style and package 3.87 0.783 

Product features 4.24 0.808 

The materials used in production 4.25 0.779 

 Total 4.06 0.853 

Price The appropriate price on quality 4.29 0.830 

Neutrality and distinctness of 
price 

4.06 0.853 
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Payment methods 3.53 0.946 

 Total 3.96 0.876 

Place Location of shop 3.77 0.923 

Order online 3.25 1.135 

The credibility of  merchants 4.04 0.926 

 Total 3.68 0.994 

Promotion Advertising 3.67 0.938 

Product demonstration (Demo) 4.00 1.093 

Promotions and credit card 3.93 0.891 

Reduced prices 4.25 0.867 

 Total 3.96 0.947 

People Providing suggestions from sales 
representative 

4.15 0.961 

Good service of sales 
representative 

4.19 0.900 

 Total 4.17 0.930 

Physical Evidence Brand reputation 4.07 0.791 

Product warranty 4.39 0.817 

 Total 4.23 0.804 

Process Speed of service 3.99 0.894 

The accuracy of service 4.09 0.830 

A good after –sale service 4.31 0.860 

 Total 4.13 0.861 
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 After considerate the standard deviation of the factor that affect the decision of 
the consumer in first 3 factors, we found that the low standard deviation stated the 
difference between value of the average with small variation of data which reflects 
reliability of the data. 

 

Result of hypothesis test 

Hypothesis: The consumer with different demographics characteristic will give 
precedence in different level on each market factor.  

Test Results p-value 

The gender is influential for providing product 0.027 

The gender is influential for pricing 0.043 

The gender is influential for good service of sales representative 0.001 

Age is influential for placing importance on product 0.035 

Age is influential for placing importance on price 0.000 

The status is influential for placing importance on good service of 
sales 

0.036 

Profession is influential for placing importance on product 0.000 

Profession is influential for placing importance on distribution 
channel 

0.000 

Profession is influential for placing importance on sale promotion 0.025 

Profession is influential for placing importance on physical evidence 0.024 

Profession is influential for placing importance on process 0.031 

 

Discussion on research’s result 

From result of the research in subject “market factor that affects the decision of 
the consumer in Bangkok to choose golf equipment store, the researcher discuss that the 
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consumer make a decision to choose golf equipment store upon the criteria of the 
production and presentation of physical appearance, procedure and price especially on 
product warranty, after sale service that conforms to Siriwan and colleague research 
(2546) which stated that the quality of the product, service, standard and warranty affect 
demand and decision to purchase and re-purchase. 

Besides, the consumer gives precedence to proper pricing comparing to the 
quality that conforms with Airada (2550) which stated that perception of mobile phone 
user about service price in the present has negative effect to decision in mobile phone 
usage in the presence. In consumer’s aspect, pricing affects the decision of the consumer 
to purchase goods or service (Jame, 1994). 

 

Suggestion 

 From the research found that the consumer give precedence the most to the 
production and presentation of physical appearance factor such as product warranty 
(4.39) next below is procedure factor such as good after sale service (4.31) and price 
factor is the next on down factor which consumers have an opinion that the price should 
be proper compare to the quality (4.29), so the researcher suggests to issue a product 
warranty together with training the seller constantly to control service quality such as 
suggestion, product selection etc.. 

 Suggestion for next research, the researcher purpose for satisfaction relating to the 
use of golf equipment store by each group of consumers or evaluation of service quality 
of golf equipment store in order to use the data to develop market factor and service 
factor.    
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Abstract 

This research aims to study the factors affecting  the decision of selecting 

apartment for consumers in Klong San district, Bangkok. The questionnaires is used 

to collect data by random survey 200 respondents. Additionally, the descriptive 

statistics and one-way analysis of variance. (ANOVA) are used to analyze. The study 

found that 

1. The population of 200 respondents include 69 males and 131 females. Their 

education for most of the respondents is undergraduate around 89.5 percent and 

private or general employee around 42.5 percent. Also, the percentage of the 

average monthly revenue 15,000-20,000 Baht is 46.5. 
 

2. . The marketing factors including price, product, place or distribution channel, 

promotion, people, process and all physical evidences that affect the choice of an 

apartment on a large scale by side. The highest average score are the top three 

which are place, price and products respectively 
 

Keyword: Apartment, decision, marketing factor, Klong San 
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Introduction 

Bangkok is the capital of the most populous city of Thailand. The culture of 

population living in Bangkok are always competed all the time. Thailand has the total 

population of 64,623 million in 2014 which 31,438 million are male and 33,185 

million are female.  The population live in Bangkok around 7,791 million people and 

other population live in other provinces and metropolitan area (Institute for 

Population and Social Mahidol University, 2013). However, most of people in many 

provinces across the country immigrate to Bangkok for different reasons. The main 

reason is to study and work here. Actually, living in Bangkok requires permanent 

accommodation. 

Currently, the demand for housing is increasing, so the growth rate of real 

estate sector is also increasing which shown from the figures reported by the Bank of 

Thailand's property sector, indicating a high growth rate of 10%. And, the apartment 

is another interesting choice because it can provide the average returns of 6-8% per 

annum (the rate of return on real estate, Appraisal Foundation of Thailand, 2013). As 

a result, an apartment that looks like a commercial building with multiple floors, 

divided into units as alternative and entrepreneurs interested in investing in property 

for the rental purpose. In 2013, there are a group of residents as apartment in Bangkok 

around 476,307 apartments. (Demographic group, Department of Social Statistics, 

2012). 

The entrepreneurs in apartment business, especially in the Klong San area, 

Bangkok, should focus on the factors that influence the decision of the apartment. 

Importantly, they should coordinate together to deliver service quality to the target 

groups so that the consumer will continuously use the services. As a result, the 

researcher was interested to study the factors that affect the decision of selecting 

apartment of the consumer in Klong San area,Bangkok in order to guide for decision 

making in real estate investment and guideline development for rooms and service. 

These can build customer satisfaction and the competitive advantage further. 

 

Research Objectives 

 

1. To study the factors that influence the decision to rent an apartment in 

consumer King Khlong San District, Bangkok. 

 

2. To study consumer behavior before deciding to rent an apartment in order to 

create strategies appropriately. 
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Research Methodology 

This research is a descriptive study which uses quantitative methods and 

random survey of apartment tenants in Klong San, Bangkok. The research use the 

questionnaires to collect data. The number of population refer to population in Klong 

San area which are 77,471 people (demographic and houses in Bangkok, Bureau of 

Registration Administration, Ministry of Interior, 2011). And, calculating the sample 

size by using G * Power, so a sample size is 168 patients. However, for ease of quotas 

and the accuracy of the survey, the researcher defined sample size of 200. 

Random sampling specifically selected 5 apartments in Klong San, and set 

quotas to keep data of 20 respondents per place, so there are 100 respondents. Other 

100 respondents use sampling to select respondents who rents an apartment in this 

district at BTS Klong San station. Therefore, the total respondents are 200 

respondents. 

The research tool is the structured questionnaire containing three sections: 

personal information respondents, assessment of market factors and satisfaction and 

feedback. The questionnaire was tested for validity by two marketing specialists who 

will evaluate the reliability that is used to test the Akron BAC alpha 0.929 which is 

higher than the 0.700. So, it can estimated as high reliability and can use to collect 

data. 

Descriptive statistics were used to report preliminary data in term of 

frequency, percentage, average and standard deviation and one-way analysis of 

variance. In a comparative analysis of the importance of market factors, the profiles of 

the sample were gender, age, education, occupation and average monthly income. 

 

Conclusion 

The result of demographic analysis of respondents found that the proportion of 

females is higher than males around 65 percent. Also, most of them have the age 

between 18-25 years or 73 percent. Most respondents also graduated Bachelor degree 

around 89.5 percent. Most of occupation are employees around 42.5 percent and 

average monthly income between 15,001-20,000 Baht around 46.5 percent as per 

below Table I. 

 

 

 

"Creative Education: Intellectual Capital toward ASEAN " 484 Graduate School, Silpakorn University



 
 

Table I. The number and percentage of respondent factors. 

Demographic factors Numbers  Percentages 
1 Sex 

Male 69 35 
Female 131 65 

Total 200 100 
2 Age   

18-25 years 146 73 
26-35 years 25 12.5 
36-40 years 20 10 
41-50 years 9 4.5 

Total 200 100.0 
3 Education Level   

High School 4 2 
Diploma 10 5 
Bachelor degree 179 89.5 
Above Bachelor degree 7 3.5 

Total 200 100.0 
4 Monthly Income   

10,001-15,000 Baht 16 8 
15,001-20,000 Baht 93 46.5 
20,001-25,000 Baht 34 17 
25,001-30,000 Baht 30 15 
Higher than 30,000 Baht 27 13.5 

Total 200 100.0 
5 Occupation   

Student 55 27.5 
Officials  52 26 
Private/General employee 85 42.5 
Private business 8 4 

Total 200 100.0 
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Table II.  Shows the alpha Akron Governance average standard deviation and 

importance of market factors that affect the decision of selecting apartment.  

 

 

 

The marketingmix affects the decisions of consumers. Place is the main factor 

that consumers are mostly interested whether its location is near BTS (4.71) in the 

index include the physical security key card system (4.61) and the price such as room 

price (4.58).All these marketing mix influence the decisions respectively. And, when 

considering the standard deviation of the factors that affect above 4 factors found that 

low standard deviation shows the difference between the value and the average. It 

means that data is quite reliable. 

 

The results of hypothesis testing 

The consumers who have different demographic characteristics will focus on 

different marketing factor as well. 

All marketing mix are related in line about the decision to use an apartment in 

Klong San area, Bangkok. And most of marketing mix factors associated with the 

decision to choose the apartment in this area also. 

 

people After the sales service            0.871        4.40      .694 

process Good and quick service 0.666 4.42 .652 

Physical 
Evidence 

Having Keycard for security 0.875 4.61 .592 

Marketing 
Factor 

Variable Coefficient 
alpha 

Average Standard 
deviation 

Product The size and width of the room 0.818 4.42 .730 

Price Room price 0.594 4.58 .580 

Place Location nearBTS 0.855 4.71 .519 

Promotion Advertisement and room promotion 0.929   3.88 .966 
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The research debate 

Results of research analysis about factors affecting the decision of selecting 

apartment has the main issues that can be discussed by the test hypothesis as follows. 

Demographic factors influence the decision of the apartment rental in Klong 

San, Bangkok This is consistent with research ofApinchaSudweha (2006) found that 

age, occupation, education, and average income per month have different effect on the 

decision to rent an apartment inKlongLuang. 

Factors affecting on priceshowed that the prices has the impact on 

purchasingwhen the price is the reasonable and lower that market price. This related 

to research of Nano Serzh Co., (2007), that has studied the accommodation type that 

must be rented such as apartment, dormitories, etc. The research found the main 

element in the decision to rent is the price.  

Factors that influence location showed that the competitiveness of apartment 

businesses is always the location and convenient transportation that close to the BTS, 

which is consistent with the research of corporate Breda Lt. Tania (2004) which has 

studied the feasibility of the business project:Prajaksin ApartmentinSuanLuang, 

Bangkok. The results showed that the competitiveness of businesses is the convenient 

location that is close to the community and transportation.These can increase the 

competitive advantage and have high profit than competitors.  

 

Research Recommendation 

 
Refer to this research, investors should invest in the right location. The area 

must be in the community and has convenient transportation. Also, there is a good 

security system which are in and out systems and security guard. Importantly, one 

more thing that must be concerned and the respondents also focus on is reasonable 

price. It should be appropriate to what customers get from the rent. 

 

The recommendations on further research should research the customer 

satisfaction who rent the various apartments or assess the service quality of an 

apartment in the neighborhood and high price apartment. So, the data can be collected 

to develop the marketing factor and provide better service. 
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Abstract 

 Liver and minute intestinal flukes had long been recognized as the cause of major 

human health problems. Life cycles of the trematodes were close together, there were 

many species of cyprinoid fish, act as the second intermediate host. Human infections 

occurred by consumption of raw or undercooked fish with the infective stages 

(metacercariae). Aim of this study was clarifying the status of trematode infections in 

various species of freshwater fish in Kampong Thom, Kampong Cham and Takeo 

Provinces, Cambodia. A total of 441 freshwater fish were collected, they were 13 species 

of Family Cyprinidae and 1 species of Family Belontiidae. The fish were collected 

between August 2012 and March 2013. Metacercariae were examined by the 

compression method. Ten species of fish were found trematode infections. They were 

Cyclocheilichthys lagleri, Dangila lineata, Dangila spiolopleura, Hampala dispar, 

Henicorhynchus siamensis, Osteochilus hasseltii, Puntius brevis, Puntioplites 

proctozysron, Rasbora holbelmani and Thynnichthys thynnoides The infection rates were 

47.5%, 35.71%, 41.03%, 28.57%, 15.89%, 12%, 27.78%, 16.67%, 3.64% and 7.14% 

respectively. Based on morphological study, the trematodes were categorized into 3 

species, they were Opisthorchis viverrini, Haplorchis pumilio and Paracoenogonimus 

ovatus.  

 

Keywords: metacercaria, freshwater fish, trematode, Cambodia  

 

Introduction 

 Trematodes of Family Opisthorchiidae and Heterophyidae (liver and intestinal 

flukes) were fishborne trematodes (FBT) highly distributed in Southeast Asia countries 

(Chai et al., 2005; Anh et al., 2010). FBT were found various definitive hosts such as 

bird, cats, dogs, rats and human. This parasite had an aquatic life cycle, using freshwater 

snails as the first intermediate hosts and freshwater fish as the second intermediate hosts, 

especially cyprinoid fish. About 50 species of FBT were reported to infect humans 

worldwide at least 13 species are found in Southeast Asia (Chai et al., 2005). The parasite 

can infect definitive hosts whenever they eat raw freshwater fish (Rim et al., 2008). 

Cyprinoid fish of the genus Puntius, Cyclocheilichthys and Hampala were reported to be 

heavily infected trematodes (Scholz et al., 1991).  

 Cambodia is located in Southeast Asia. It had been known that many Cambodian 

people were infected with helminth parasite (Stich et al., 1999; Sinuch et al., 2003). 

These infections were highly localized in riverside areas which had been use for 

agriculture and aquaculture, especially the Mekong river were highly endemic with FBT 
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infections (De et al., 2011). Therefore, in this study was investigated the prevalence of 

trematode infections in freshwater fish from Kampong Thom, Kampong Cham and Takeo 

provinces in Cambodia. 

 

Objective 

 This project was investigated the prevalence of trematode infections in freshwater 

fish from Kampong Thom, Kampong Cham and Takeo provinces in Cambodia. 

 

Research Methodology 

 Sample collection: Freshwater fish were carried out at 3 provinces, Kampong 

Thom, Kampong Cham and Takeo provinces between August 2012 and March 2013. All 

collected fish were transported to laboratory of Parasitology and Medical Malacology 

Research Unit, Silpakorn University, Nakhon Pathom, Thailand. The fish were identified 

and classified according to their characteristics. They were examined for trematode 

infections. 

 Metacercarial study: Trematode infections were investigated metacercariae in 

collected fish by compression method. Each fish component was individually examined 

under a stereomicroscope. The metacercariae were identified based on size, morphology 

of shape and internal organ by stained with 0.5% neutral red. 

 

Results 

 A total of 441 fish classified into 13 species of family Cyprinidae and 1 species of 

family Belontiidae. Fish of family Belontiidae did not find trematode infection. Ten 

species of fish family Cyprinidae were infected with trematodes. They were 

Cyclocheilichthys lagleri, Dangila lineata, Dangila spiolopleura, Hampala dispar, 

Henicorhynchus siamensis, Osteochilus hasseltii, Puntius brevis, Puntioplites 

proctozysron, Rasbora holbelmani and Thynnichthys thynnoides. The infection rates were 

47.5%, 35.71%, 41.03%, 28.57%, 15.89%, 12%, 27.78%, 16.67%, 3.64% and 7.14% 

respectively (Table 1). Three species of trematodes were categorized, they were 

Opisthorchis viverrini, Haplorchis pumilio and Paracoenogonimus ovatus (Fig 1). The 

fish from Kampong Thom provinces were found liver fluke, Opisthorchis viverrini. 

Opisthorchis viverrini were infected 6 species of fish, Osteochilus hasseltii was the most 

heavily infected. The infection rate was 50% (Table 2). In Kampong Cham, three species 

of metacercariae were found in eight species of fish. Haplorchis pumilio were detected in 

four species of fish. Paracoenogonimus ovatus were found in Cyclocheilichthys lagleri. 

Cyclocheilichthys lagleri were found high infection rate of Opisthorchis viverrini 

(59.52%) and Dangila spiolopleura were found high infection rate of Haplorchis pumilio 

(10.25%) (Table 3). The fish of Takeo were found two species of metacercariae, they 

were Opisthorchis viverrini and Haplorchis pumilio. Opisthorchis viverrini were detected 

in five species of fish, and Haplorchis pumilio were detected in Henicorhynchus 

siamensis (Table 4).   
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Discussion 

 The present study were shown fishborne trematode (FBT) infections, 

Opisthorchis viverrini, Haplorchis pumilio and Paracoenogonimus ovatus, were 

prevalent in various species of freshwater fish from Kampong Thom, Kampong Cham 

and Takeo provinces, Cambodia.  There were metacercarial infections in cyprinoid fish. 

In the previous studies, O. viverrini and H. pumilio were reported in Southeast Asia 

countries (Rim et al., 2013). Kampong Cham province located on the central lowlands of 

the Mekong river. This province was found many kinds of fish and infected 3 species of 

metacercariae (Table 3). De et al. (2011) described that the Mekong river were highly 

endemic with FBT infections. O. viverrini metacercariae was dominant and found in all 

kinds of fish, especially Cyclocheilichthys lagleri, Dangila lineata, Henicorhynchus 

siamensis and Osteochilus hasseltii. They were found 3 provinces. In addition, C. lagleri 

fish were infected by H. pumilio and P. ovatus in Kampong Cham province. The most 

infected fish were distribution and widely edible. Other than, cyprinoid fish of the genera 

Puntius and Hampala were reported to be heavily infected FBT metacercariae in 

Cambodia (Touch et al., 2009). Miyamoto et al. (2014) described 4 provinces in 

Cambodia. There are Kampong Cham, Kampong Thom, Takeo and Kandal provinces, 

were identified as endemic areas of O. viverrini infection by stool examination from one 

man and one woman over 20 years. In this study, H. pumilio and P. ovatus metacercariae 

were found 2 provinces, Kampong Cham and Takeo provinces. H. pumilio, minute 

intestinal fluke, was found highly distributed in Southeast Asia (Rim et al., 2008). Larvae 

stage of H. pumilio and O. viverrini had different morphology but it was difficult to 

distinguish the egg of O. viverrini from those of Haplorchis spp. Sukontason et al. (2005) 

reported Haplorchis infection in humans in North of Thailand, 3 patients were found 

heavy infections with H. taichui. The pathological examinations were found ulceration of 

small intestinal mucosa, hemorrhages, fusion and shortening of villi, chronic 

inflammation, and fibrosis of the submucosa. P. ovatus metacercariae had not reported in 

Southeast Asia but in our results were found this worm from C. lagleri fish in Kampong 

Cham province. Rzad et al. (2013) reported P. ovatus infections in Poland. There were 

Abramis brama, Perca fluviatilis and Barbatula barbatula fish, as intermediate hosts 

(Sobecka and Slominska, 2007; Shershneva and Zhokhov, 2013). Wild waterfowl were 

the definitive hosts of P. ovatus, such as Tufted duck (Aythya fuligula) and Greater 

scaup (A. marila) (Rzad et al., 2013). Studies on the metacercarial infections were the 

knowledge of parasitic disease.  We can predict for outbreak of trematodiasis, whenever 

people have easy for contact with parasites. They can be infected by consuming raw fish 

in convenient, easy and fast for cooking and enjoy rating the traditional food. In this 

study, it is suggested that Cambodia, Kampong Thom, Kampong Cham and Takeo 

provinces, are highly endemic areas of FBT. They may become a public health problem 

of human.  
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Table 1 Infection rates of freshwater fish from Kampong Thom, Kampong Cham 

              and Takeo provinces in Cambodia. 

 

Family Infected fish No. of fish No. of 

infected fish 

Infection 

rates (%) 

Belontiidae Trichogaster trichopterus 2 0 0 

Cyprinidae Cyclocheilichthys lagleri 80 38 47.5 

Dangila lineata 28 10 35.71 

Dangila spiolopleura 39 16 41.03 

Hampala dispar 7 2 28.57 

Henicorhynchus siamensis 107 17 15.89 

Osteochilus hasseltii 50 6 12 

Paralaubuca typus 5 0 0 

Puntius brevis 36 10 27.78 

Puntioplites proctozysron 6 1 16.67 

Rasbora holbelmani 55 2 3.64 

Rasbora paucisquamis 10 0 0 

Systomus orphoides 2 0 0 

Thynnichthys thynnoides 14 1 7.14 

Total 441 103 23.36 

 

Table 2 Infection status of fish from Kampong Thom province in Cambodia. 

 

Trematode Infected fish No. of 

fish 

No. of 

infected 

fish 

Infection 

rates (%) 

Opisthorchis viverrini   Cyclocheilichthys lagleri 19 1 5.26 

Dangila lineata 8 2 25 

Hampala dispar 6 1 16.67 

Henicorhynchus siamensis 4 1 25 

Osteochilus hasseltii 2 1 50 

Thynnichthys thynnoides 14 1 7.14 

Total 57 7 12.28 
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Table 3 Infection status of fish from Kampong Cham province in Cambodia. 

 

Trematode Infected fish No. of 

fish 

No. of 

infected 

fish 

Infection 

rates (%) 

Opisthorchis viverrini   Cyclocheilichthys lagleri 42 25 59.52 

Dangila lineata 7 3 42.86 

Dangila spiolopleura 39 12 30.77 

Henicorhynchus siamensis 95 9 9.47 

Osteochilus hasseltii 41 4 9.76 

Puntius brevis 36 10 27.78 

Puntioplites proctozysron 6 1 16.67 

Rasbora holbelmani 54 1 1.85 

Total 316 65 20.57 

Haplorchis pumilio   Cyclocheilichthys lagleri 42 1 2.38 

Dangila spiolopleura 39 4 10.25 

Henicorhynchus siamensis 95 5 5.26 

Rasbora holbelmani 54 1 1.85 

Total 230 11 4.78 

Paracoenogonimus ovatus Cyclocheilichthys lagleri 42 2 4.76 

Total 42 2 4.76 

 

 

Table 4 Infection status of fish from Takeo province in Cambodia. 
 

Trematode Infected fish No. of 

fish 

No. of 

infected 

fish 

No.(%) 

Opisthorchis viverrini   Cyclocheilichthys lagleri 19 9 47.37 

Dangila lineata 13 5 38.46 

Hampala dispar 1 1 100 

Henicorhynchus siamensis 8 1 12.5 

Osteochilus hasseltii 7 1 14.29 

Total 48 17 35.42 

Haplorchis pumilio   Henicorhynchus siamensis 8 1 12.5 

Total 8 1 12.5 
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Fig 1. Metacercariae stain with 0.5% neutral red. 

A: Opisthorchis viverrini metacercariae 

B: Haplorchis pumilio metacercariae   

C: Paracoenogonimus ovatus metacercariae 
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Abstracts 

 Stem cells from human exfoliated deciduous teeth (SHED) have been considered to 

be a promising source for regenerative medicine due to their self-renewal capacity and 

multipotency ability .Several studies have indicated that cryopreserved dental pulp tissues of 

SHED is a retrievable and practical source for cell-based therapy. The aim of this study was 

to determine the ability of SHED cryopreserved 5-7 years in terms of clonogenicity, 

proliferation potential. In this study, Human freshly isolated SHED (fSHED) were compared 

with cryopreserved SHED (cSHED) in terms of cell proliferation rate (n=5) and colony-

forming efficiency (n=6). There was no significant difference between fSHED and cSHED in 

morphology or proliferation, except on day 7 that the proliferation rate was significantly 

lower in cSHED as compared with fSHEDThese data suggest that cryopreservation from 

human exfoliated deciduous teeth can be retrieved to use for stem cell-based therapy and 

tissue engineering in regenerative medicine. 

 

 

Keyword: Stem cells from human exfoliated deciduous teeth, Cryopreservation, Colony 

forming, Cell Proliferation. 

 

 

Introduction 

 Human deciduous dental pulp cells have been shown that they contained a 

subpopulation cells called stem cells from human exfoliated deciduous teeth (SHED) 

(Masako et al., 2003).SHED may originate from neural crest which are multipotent cells that 

are capable of self-renewal, multi-lineage differentiation and with a high regenerative 

capacity (Ariel et al., 2011).They are immature, and have an ability to grow much faster than 

adult stem cell isolated from permanent teeth (Shangyao et al., 2005). SHED are able to 

express proteins on the surface of dental pulp cells supporting their differentiation into bone, 

periodontal, dental pulp, nerve cells and adipocytes (Masako et al., 2003).  

 SHEDs are easy to obtain and can easily be dissected and stored long-term in liquid 

nitrogen in stem cell banks. They are a generally acceptable source of multipotent stem cells 

transforming into specialized tissues (Masako et al. 2003) for tissue engineering, through the 

description of their tissue sources, and differentiation potential. Currently, SHEDs isolated 

from fresh teeth cryopreserved without laser piercing showed a significant loss of cell 

viability and very low proliferation rate (Silvia et al., 2012) these data support the use of laser 

piercing method for prospective whole tooth banking. 

 Several studies about cryopreservation on various and cells has been investigated and 

become an important tissue for tissue engineering (Sajio 2006; Jens et al., 1999). Byoung et 
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al, for the first time, identify that postnatal stem cells can be retrieved from solid-frozen 

human periodontal ligament (greater than 6 months) They suggested that this technique 

remains to be determined whether it is applicable for an extensive array of human tissues 

(Byoung et al., 2006). In 2010 there was study to confirm whether DPSCs isolated from 

cryopreserved teeth would survive and function normally after thawing (Sheng et al., 2010). 

In addition, there was a novel method to preserved cell or tissue magnetic cryopreservation 

has been successfully used for tooth banking with satisfactory implantation outcomes. In 

2012 Lan et al cryopreserved dental pulp tissues of exfoliated deciduous teeth for over 2 

years and investigated the effects of the long term cryopreservation on the recovering of 

SHED biological and immunological properties. Their results showed that cryopreservation 

of dental pulp tissues of deciduous teeth provide a suitable and desirable approach for stem 

cell-based immune therapy and tissue engineering in regenerative medicine. Recently, Erik et 

al demonstrated that cryopreservation of human cells and tissues are amenable to be a reliable 

and feasible approach for stem cell storage (Erik et al., 2009). Herein, we cryopreserved 

SHED in liquid nitrogen at -196 °C for over 5 years. Then evaluate the effects of this long 

term cryopreservation in vitro to proof they have specific properties of MSCs (mesenchymal 

stem cells) and can still be recovery without laser piercing or magnetic cryopreservation 

methods. Answers to these questions will be necessary for the use of cryopreserved tissues in 

adult stem cells therapies and tissue engineering. 

 

 

Objective 

 

 The aim of this study was to confirm whether long term cryopreservation of SHED 

for 5-7 years would retain of biological properties including colony-forming efficiency and 

proliferation potential.  

 

 

Research Methodology  

 

 

1. SHEDs isolation and culture  

The experimental protocols were approved by the Ethical Committee, Faculty of 

Dentistry, Prince of Songkla University. The exfoliated deciduous teeth were collected from 

five healthy patients (6-12 years old) for fresh cell isolation procedure (fSHED). SHEDs 

isolation and culture protocols were followed as previously described (Byoung et al., 2006), 

in brief, dental pulp tissues were gently removed, washed with povidone iodine solution and 

digested in a solution of 3 mg/mL collagenase type I (Sigma, USA) with 4mg/ml dispase 

(Gibco, USA) for 1 hour at 37°C. Single cell suspensions were seeded into a T-25 flask 

(Corning, USA) in culture medium containing alpha-modified Eagle's Medium (α-MEM, 

Gibco, USA) containing 20% fetal bovine serum (FBS, Gibco, USA), 100 U/ml penicillin, 

100 mg/ml streptomycin and 100 mg/ml kanamycin  after that incubated at 37°C in 5% CO2. 

Non-adherent cells were removed 48 hours after initial plating. The medium was replaced 

every 3 days. When primary culture became sub-confluent, after 10–14 days, cells were 

collected by trypsinization and processed for subsequent passages. All the experiments were 

done with pool of 5 dental pulp tissues (n=5). Therefore, 3 different pooled samples were 

used in 3 replicates. 
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2. Cryopreservation of SHED and cell culture 

For cryopreservation cells group the single cells from exfoliated deciduous teeth were 

collected from five healthy patients (6-12 years old) (cSHED) kept in FBS supplemented 

with 10 % dimethyl sulfoxide (DMSO) and placed into cryo container for 30 min at -20 °C,-

80 °C and then stored in liquid nitrogen. After storage in liquid nitrogen for 5-7 years the 

cells rapidly thawed in 37 °C water bath and then cultured in medium comprising alpha-

modified Eagle's Medium (α-MEM, Gibco, USA) containing 20% fetal bovine serum (FBS, 

Gibco, USA), 100 U/ml penicillin (Invitrogen, USA), 100 mg/ml streptomycin and 100 

mg/ml kanamycin and then incubated at 37°C in 5% CO2. All the experiments were done 

with pool of dental pulp tissues from 5 deciduous teeth (n=5). Cells were replated for 

subsequent passages, and total of 5 passages were studied in this experiment.  

 

 

3. Colony-forming unit assay  
 

The number of colony-forming units (CFUs) was performed according to the previous 

study (Jaroslaw et al., 2010). Cells were seeded at the concentration of 100 cells/well in 6 

well culture-plate (Nunc, USA) (n=6). After 10 days in culture with alpha-modified Eagle's 

Medium (α-MEM, Gibco, USA) containing 20% fetal bovine serum (FBS, Gibco, USA), 100 

U/ml penicillin (Invitrogen, USA), 100 mg/ml streptomycin and 100 mg/ml kanamycin, the 

cells were fixed in 10% formaldehyde for 20 minutes and stained by 0.1% toluidine blue for 

1 hour. Colonies greater than 2 mm in diameter were enumerated. (Vijayendran et al., 2010; 

Nikolić et al., 2011) 

 

 

4. Cell proliferation assay  

Cells were seeded at density of 20,000 cells/well in 24 well plate (n=5) (Nunc, USA) 

and maintained in alpha-modified Eagle's Medium (α-MEM, Gibco, USA) containing 10% 

fetal bovine serum (FBS, Gibco, USA), 100 U/ml penicillin, 100 mg/ml streptomycin and 

100 mg/ml kanamycin . The (3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide 

(MTT; Invitrogen, USA) assay was performed after 1, 3, and 7 days of culture. The cells 

were treated with 1mg/ml MTT solution at 37°C to allow formazan crystal formation. Four 

hours later, the medium containing MTT were aspirated off, and replaced with 200 mL of 

dimethyl sulfoxide (Amresco, Geramany) to dissolve the formazan crystals by gentle shaking 

of the plate. The optical density was detected using a microplate reader (Multiskan FC 

ELISA reader, Thermo Scientific) at 570 nm. 

 

 

5. Statistical analyses  
All experiments were performed in triplicate. Data were reported as mean ± standard 

deviation and were statistically analyzed by Student t-test for two-group comparison. 

Differences at P<0.05 were considered to be statistically significant. 

 

Results/Conclusion 

 Images taken with an inverted microscope were used to observe the changes in 

morphology. After thawing for 24 hours, cells from deciduous dental pulp cryopreserved 
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showed fibroblast-like morphology similar to fresh (P0) isolated deciduous dental pulp. 

Figure 1 shows no visible difference in morphology between the two groups. 

The colony-forming properties of cSHED and fSHED were assessed. The CFUs were 

not significant in cSHED (60.17±5.19) as compared with those of fSHED (60.50±2.50) 

(P=0.605) (Fig.2). The morphology characteristics of cSHED and fSHED were identifi with 

long, spindle, fibroblast-like shape.  

 

 

 

 

 

 

 

 

 

 

 

Fig.1 Inverted microscope images of deciduous dental pulp cryopreserved cells (A) and fresh 

deciduous dental pulp cells (B). 
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Fig.2 Graph illustrated the average number of colony per plate. A colony from a clonogenic 

cSHED (C) and fSHED (D). (Original magnification, 4x) 
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The MTT assay was used to assess the proliferation rate of the cells. The data showed 

that the proliferation capability is not significantly different at day 1(P=0.960) and day 3 

(P=0.919) between these two groups. However, at day 7 the proliferation rate was 

significantly lower (P=0.003) in cSHED (5.64±0.539) as compared with fSHED (7.39±0.748) 

(Fig.3). 

 

 

 

 

Fig.3 The proliferation of cSHED and fSHED determined by MTT test, cultured for 1, 3, and 

7 days. 

 

 

 In conclusion, there was no significant difference between fSHED and cSHED with 

regard to morphology or proliferation, except on day 7 that the cell proliferation was 

significantly lower in cSHED as compared with fSHED (P=0.003). 
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Discussion  

 

The aim of this study was to characterize biological properties of cSHED and fSHED. 

Our results are concurrent with previous reports on the comparison between cSHED and 

fSHED (Lan et al., 2012). The reasons to use SHED were the ease of isolation, noninvasive 

collection with less or no ethical issues compared with BM-MSCs (Sayaka et al., 2009). 

SHED or deciduous teeth stem cells express multipotency to differentiate into several lineage 

cells including dentin/bone-forming cells (Masako et al., 2003; Vivien et al., 2010) 

endothelial cells and neural cells (Masako et al., 2003; Nosrat et al., 2011). Our results show 

that over 5 years storage in liquid nitrogen did not alter the morphologic characteristics of 

SHED. Both cSHED and fSHED showed the same fibroblast-like morphology. Regarding the 

cell viability, colony-forming efficiency and cell proliferation of fSHED and cSHED, they 

were not significantly different. These results correspond to the previous reports (Lan et al., 

2012; Gang et al., 2010). However; the proliferation rate of cSHED at day 7 was significant 

lower than fSHED. There are many factors that can influence the viability of successfully 

cryopreserved stem cells, including pre-freeze processing, variations in temperature and 

duration of storage, and post-freeze procedures (Allison, 1997). The most common cause of 

cell death is the intracellular ice formation during the freeze-thawing process (Scott et al., 

2003; Erik et al., 2004).  

Our data suggest that long-term cryopreservation of SHED is an innocuous and 

designable approach for clinical banking of stem cells and gives great advantages in bone 

tissue engineering of regenerative medicine. 

 

 

Recommendations 
 

There is a great potential for our cell-freezing procedure to be improved to increase 

the post-thaw survival rate of cryopreserved stem cell, such as the use of trehalose, a 

nonreducing disaccharide of glucose, to protects the cells and improves the survival of 

cryopreserved mammalian cells (Ali et al., 2000; Ning et al., 2000). In a recent study, Alfredo 

et al found that the optimal cryopreservant solution using 4% DMSO+6% trehalose+90% 

FBS was leading to greater cell vitality, increased efficiency of differentiation and reduce the 

adverse effect of DMSO (Alfredo et al., 2009).  
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Abstract 

Thermal resistance properties of S. aureus in milk (D- and z-values) were 

evaluated using continuous pasteurization process. Experimental equipment was 

constructed in our laboratory. The aim of this study was not only evaluate D and z value 

of S. aureus in milk but also study of valid values in pasteurization. The experimental 

conditions were conducted in range of 69 – 80˚C. Both heating and cooling temperatures 

were controlled by thermostatic circulating bath while sample flow rate was adjusted by 

syringe pump. The time-temperature combination of process was mathematically 

estimated by numerical method and considered instead of assuming isothermal 

conditions. Equivalent holding time (teq) at reference temperature was obtained from the 

time-temperature combinations for calculation of D- and z-value. The results shown that 

25 D-values were derived from 25 temperatures in our experiment and z-value was 

5.01˚C. In addition, D- and z-values in this study were in good agreement with 

references. In valid study, the D- and z-values was used to calculate for process 

characteristics that were P*-values and microbial survival ratio (N/N0). Temperature and 

flow rate were controlled in order to adjust the P*-value pasteurization process. The 

result found that the P*-values were theoretical relation with microorganism inactivation 

in term of N/N0 which is the evidence for validate the D- and z-values. 

 

Keyword (s): Thermal resistance, Pasteurization, P*-value, S. aureus, TDT curve. 

 

Introduction 

The main objectives of pasteurized food for consumer are microbial safe and 

preserve their natural characteristics (Cliver et al., 2002).  To maintain product quality 

and safety, different food preservation techniques were used. Application of high 

temperature technique is one commonly used for these objectives. However, preservation 

techniques need the important information of kinetic parameter to design the safety of 

their products (Heinz et al., 1991). For pasteurization, kinetic parameters are the decimal 

reduction time at a defined reference temperature (DT) and their kinetic factor (z). 

Various DT and z-values have been reported in various conditions. For 

example, Thomas et al. (1966) estimated the D60 and D65.5 of S. aureus in skim milk that 
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were 3.28 and 0.39 min, respectively and z-value was 6.04˚C. ICMSF (1996) also 

reported D50, D55, D60, D65, D70, and D75 of S. aureus in milk that were 10, 3.0, 0.9, 0.2, 

0.1, and 0.02 min, respectively and z-value was 9.5˚C. 

Many factors may affect the thermal resistance of S. aureus. Walker and 

Harmon (1966) studied the thermal resistance of S. aureus in whole milk, skim milk, 

Cheddar cheese whey and phosphate buffer. The S. aureus was more resistance in skim 

milk and Cheddar cheese whey than in whole milk and phosphate buffer. Firstenberg-

Eden et al. (1977) reported D60 and z-values of S. aureus in skim milk and salt-containing 

skim milk that were 0.87 min and 9.46˚C and 0.62 min and 9.93˚C, respectively. 

Kennedy et al. (2005) investigated the D-value of S. aureus by using two different 

methods. First, D-values were obtained by plotting the log10 of surviving microorganism 

numbers against time (D = -1/slope). The other, D-values were obtained by plotting the ln 

N/N0 against time (D = 2.303/rate constant). The D-values of first method at 50, 55 and 

60˚C were 94.3, 13 and 4.8 min respectively and the D-values of second method at 50, 55 

and 60˚C were 104.7, 13.6 and 5.1 min, respectively. 

 

Objectives: 

1) To evaluate and validate kinetic parameters (D- and z-values) of S. aureus in 

milk using continuous pasteurization process; 

2) To predict microbial inactivation of S. aureus in pasteurized milk using D- 

and z-values from this experiment. 

 

Research Methodology 

Samples preparation 

S. aureus ATCC 14458 was grown in Mueller Hinton Agar at 37ºC for 18 – 

24 h and then was transferred into 5 ml Mueller Hinton broth (≈10
5
 cfu/ml). After that, it 

was inoculated in sterilized milk for using to continuous pasteurization process. 

Thermal inactivation 

The continuous pasteurization process was carried out by experimental 

equipment that was constructed in our laboratory. The sample temperature was 

controlled by using thermostatic circulating bath (AD07R-20, PolyScience, USA) while 

the flow rate of sample was adjusted by syringe pump. Overview of the process was 

shown in Figure 1. 
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Figure 1. Overview of the continuous pasteurization process that included cooling and 

heating part. 

 

The time-temperature combination of sample was mathematically estimated 

by numerical method. Figure 2 shows the example of sample time-temperature 

combination that is non-isothermal condition. Thus, the come-up time of sample was 

taken into account in the calculation, instead of using the assumption of isothermal 

condition. In this study, the inoculated milk was pasteurized in the range of 69 – 80˚C 

and stored at 4ºC until analysis. 

 
Figure 2. Example of sample time-temperature combination in pasteurization processing. 
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Enumeration of viable cells 

The enumeration of variable cells were carried out on Mueller Hinton media 

(Acumedia, USA) by pour plate technique at 37
o
C, 24-48 h. Reduction of S. aureus data 

were expressed in term of non-pasteurized milk log (N/N0), where N is numbers of S. 

aureus in pasteurized milk (CFU/ml) and N0 is numbers of S. aureus in inoculated milk 

(CFU/ml).  

Determination of D- and z-values  

The thermal inactivation of S. aureus was assumed as a first-order kinetic 

reaction. The survival curves of S. aureus were obtained by plotting the log of surviving 

microorganism numbers against time at each temperature which expressed in Eq. [1]: 

 log N = log N0 - 
t

D
 [1] 

where t is time (s) and D is D-value (s). 

The z-value was calculated through Eq. [2] which shown linear relationship 

between the log D-values and the corresponding temperatures. 

 log DT = log Dref - 
T-Tref

z
 [2] 

Where DT is D-value at temperature T (s), Dref is D-value at reference temperature (s), T 

is temperature (˚C), Tref is reference temperature (˚C) and z is z-value (˚C). 

The pasteurization processing is a non-isothermal condition. The time-

temperature combinations of sample was transformed into the equivalent holding time 

(teq) which is the isothermal holding time at reference temperature (Tref). In this study, the 

highest temperature of each sample was set as the reference temperature in the range of 

69 – 80˚C. The equivalent holding time can be obtained from the time-temperature 

combination of sample by using Eq. [3] that was evaluated by the numerical analysis. 

 teq = ∫ 10
T-Tref

z

t

0

dt [3] 

The D- and z-value is not straight forward evaluate because of the D- and z-

value were calculated from the integral on the time-temperature combination of sample. 

Thus, the non-linear evaluation procedure was used for minimizing the sum of squared 

errors (SSE) between experimental and predicted the log D-values, presented in Eq. [4]: 
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 SSE = ∑[log  Dexp- log Dmodel]
2

n

i=1

 [4] 

where n is the number of experimental run, Dexp is D-value of experimental data and 

Dmodel is D-value of model. 

The minimizing of SSE was carried out by the Makov Chain Monte Carlo algorithm 

using R-programming. Initial values of the D- and z-value were calculated from the 

holding time at constant heating temperature. 

Validation test 

To validate the D- and z-values, the inoculated milk was pasteurized at P*-

values in the range of 1 – 32 s that were obtained from Eq. [5] (Kessler, 1981) using the 

adjusted z-value and the acquired time-temperature combinations. The experimental 

values (N/N0 of S. aureus) were compared with the predicted values (N/N0 of S. aureus) 

from Eq. [6] (Holdsworth and Simpson, 2007) using the adjusted D-value at reference 

temperature and the corresponding P*-value. 

 P*= ∫ 10
T-Tref

z

t

0

dt [5] 

 log (
N

N0

)  =  - 
P*

Dref

 [6] 

Where P* is P*-value (s). 

 

Results/ Conclusion 

Determination of D- and z-values 

The thermal inactivation of S. aureus assuming a first-order kinetic reaction 

that can be obtained the D-value from TDT curve. The temperature of pasteurization 

processing was determined in the range of 69 – 80˚C. The D-values of S. aureus in milk 

obtained from this study ranged between 0.2 and 25.5 s as shown in Figure 3 which were 

in good agreement with references.  
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Figure 3. D-values of several S. aureus in milk and skim milk at the temperature range of 

65 – 80˚C. 

 

Figure 4 showed a relation between log D-values and temperatures. A linear 

relationship was observed from the plots of the log D-value versus temperature. The 

goodness of fit between experimental data and linear model was considered from r
2
, 

which was 0.906. Then the z-value of S. aureus was 5.01˚C. However, the D- and z-

values must be validated to prove this result. 

Validation test 

The D- and z-values were validated by comparison between experimental and 

predicted survival ratio (N/N0) at corresponding P*-value in range of 1-32 s as shown in 

Figure 5. The predicted survival ratio available from Eq. [6] derived from experimental 

D- and z-values. The survival ratios from experiment were closed to that from predicted 

values. Therefore, D- and z-values founded in this work were valid because microbial 

inactivation by thermal effect in experiment was good correlated with theoretical model. 
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Figure 4. Thermal death time curve of S. aureus ATCC 14458 in milk. 

 

 
Figure 5. Compares the surviving S. aureus ratios (N/N0) from (    ) experimental with            

(    ) the predicted values at various P*-values. 
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Discussion 

The differences between D-values in this study and D-values from previously 

research may differ by many factors such as strains (Spahr and Url, 1994), experimental 

procedure, exposure to heat or cold stresses (Tomlins and Ordal, 1976; Pagán et al., 

1997), food composition (e.g. carbohydrates, protein, fat) that contributed to the thermal 

resistance increases (Ababouch et al., 1995; Juneja et al., 2001; Oteiza et al., 2003) or 

even the aw (as the aw increases the D-values decreases) (Gaillard et al., 1998) and 

including to pH (the more acidic the sample the greater the thermal resistance) (Casadei 

et al., 2001). Moreover, the D-values in this study were calculated from the equivalent 

holding time (teq) to improved quality of results that possible to show the different 

between the thermal resistance of S. aureus in this study and previously research. 

 

Recommendations 

The D- and z-values of S. aureus in milk should be evaluated in wide range of 

temperature to improve accuracy of the result. 
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Abstract 

           Thai bureaucracy was developed and modernized via the Thailand 

Development Agenda after World War II, primarily through three paradigms from 

1959 to 2006. These three paradigms included the concepts „Development 

Administration‟, „New Public Management‟ and the concept of „Good Governance‟. 

Alongside these processes, there have been barriers to the development of Thai 

bureaucracy such as economic factors, political factors, leadership factors, and the 

impacts over the issue of dependency to international organizations regarding 

inspection problem. Another issue is the attempt to copy innovative administrative 

tools that caused problems due to their application in a different culture. There have 

been a number of innovations/administration tools that have done little but promote a 

lot of repetition and lack of clarity. Also, regarding the centralized decision-making, 

the government officials have influence over the decisions of political parties.  

This research attempts to explore these barriers lying before Thai bureaucracy 

development in order to understand the characteristics of such obstacles. The research 

reveals that the internal factors comprise the balancing of political power of dissimilar 

groups, the political crisis 1992, the economic crisis 1997, and the various 

characteristics of leadership. For the external factors, there are influences from 

international organizations such as World Bank (WB) and International Monetary 

Fund (IMF). Furthermore, this research seeks an understanding how to circumvent 

problems to the benefit of Thai, and other countries‟ bureaucracy, in the future. 

 

Keywords: Thai bureaucracy, Development Administration, New Public 

Management, Good Governance, Barriers of Thai bureaucracy development  

                                                           
1
 This article is partially conducted from my dissertation sponsored by The Royal Golden Jubilee Ph.D. 

Program 14
th

 fund titled “The Paradigms of Public Administration and the Development of Thai 

Bureaucracy”. 
 

"Creative Education: Intellectual Capital toward ASEAN " 515 Graduate School, Silpakorn University



Background 

 Public Administration is the study of the administration in public sector. 

Modern public administration of Thailand began after the foundation of Faculty of 

Public Administration, Thammasat University in 1955, supported by the government 

of the United States via United States Operations Mission (USOM) and Indiana 

University to design curriculum and support teaching staff. Ten years later, Faculty of 

Public Administration was transferred to National Institute of Development 

Administration (NIDA). At the same time, it was the development time of Thailand 

after World War II. Bureaucracy was the main mechanism to push the development 

since World War II until the government of Police Lieutenant Colonel Taksin 

Shinawatra (2001-2006) which supported New Public Management (NPM) to develop 

Thai bureaucracy.  From the reasons, the researcher was interested to study the 

growth of the development of Thai bureaucracy associate with public administration 

during 1959-2006 and the factors behind an impulsion of the development of Thai 

bureaucracy in each period, including the impact of the development, to understand 

the development pattern of Thai bureaucracy in the past 5 decades.  

 

Objective  

To study public administration concept associated with the development of 

Thai bureaucracy in the past 5 decades, the factors influenced on forming the 

concepts, and the impact of Thai bureaucracy development in the period of time.   

 

Research Methodology 

This research was the qualitative research. The data collection consisted of 

documentary research and in-depth interview of 3 scholars in public administration 

from Thammasat University, National Institute of Development Administration 

(NIDA), and Chulalongkorn University. The gathering data from document consisted 

of 2 significant groups, the development of Thai bureaucracy which focusing on the 

document of public policies such as government policy, the National Economic and 

Social Development Plan, law and strategy plans, and the second groups of data was 

from Thai Journal of Public Administration (1960-1966) and NIDA Development 

Journal (1967-2006). Data analyzing method was content analysis by applying 

Pattern-Matching analysis. Then, the researcher created Explanation-Building. Also, 

the researcher applied Clustering technique and Factoring technique (Miles and 

Huberman, 1994: 248-257) to explain public administration concepts applied in the 

development of Thai bureaucracy and the impact of the development process.  

 

Results 

 The concepts of public administration applied in the development of Thai 

bureaucracy during 1959-2006 were classified into 3 main concepts which are:  

 

 1) Development Administration (DA) 
 

  1.1) Characteristic of Development Administration  

  Development Administration was utilized to develop Thai bureaucracy in 

early 1950 to late 1977. The significance of the public sector development during that 

time were (1) building institutions such as establishing National Economics and 

Social Development Board in 1952, founding Bureau of the Budget in 1952, 

Community Development Department, Department of Accelerated Rural 

Development (2) establishing public administration institutions such as The Faculty of 
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Public Administration, Thammasat University in 1955 which was transferred to be 

under National Institute of Development Administration (NIDA) which founded in 

1966 (3) improving bureaucratic administration method such as changing the budget 

system from Line-item Budget to Program Budget in 1960 (4) initiating the first  

National Economic and Social Development plan 1961-1966 (5) supporting education 

in graduate level and the training in abroad, the United States in particular (6) training 

civil servants systematically.  Jarnson & Berg (1962: 211) stated that the first 

administrator development program in Thailand was held in April 1960 by Faculty of 

Public Administration, Thammasat University and the experts from The United States 

which many top executives from the ministries were participated in. Thai bureaucracy 

development based on DA concept was in accordance with the point of view of 

Swerdlow (as cited in Siffin, 2001: 2) who mentioned that Institution-Building was 

important to Development Administration Branch. Chakrabarty & Chand (2012: 239-

240) stated that in 1960s, it was called Technical Assistance Era which was planned 

for 5 years in budget planning, training, and developing community. At the same time 

Haque (2007: 1304 - 1305) who studied on DA of Thailand mentioned that during 

1960s - 1970s, the government took an important role to develop the country via the 

foundation of state enterprises which led to the cooperation between government 

sector and private sector while the elites from political side and civil servants 

expanded the authority by taking advantage under the national development agenda. 

 

  1.2) Factors led to development administration concept forming 

   

   1.2.1) Political Factors 

 Field Marshal Por Phibunsongkhram, as the second premiership of 

Thailand, strategized the balance of power between two branches aiming to create 

political stability in his government.  Those power groups included Soi Ratjakru 

faction led by Police Major General Phao Sriyanond, as Director General of 

Thailand‟s National Police, and Si Sao Thewes faction led by Field Marshal Sarit 

Thanarat as the commander of the Royal Thai Army.  The balance of power between 

the two branches was a major factor that Field Marshal Por Phibunsongkhram 

formulated relations with the United States by adopting the Anti-communism policy 

as an excuse in an exchange of the US support.  On the other hand, the US also 

required Thailand as a stronghold for the Anti-communism.  With the US‟s assistance, 

it was beneficial to those two political factions.  It also strengthened Field Marshal 

Por Phibunsongkhram‟s role to become necessity and condition in support of his 

political survival (Satitniramai, 2013: 13-14).  In consistence with Chalermtiaron 

(2009: 105) who supported the aforementioned reason that after the stage of coup 

d‟état during 1947 – 1951, both Police Major General Phao Sriyanond and Field 

Marshal Sarit Thanarat gained their prestige and political power through support 

derived from the US as Field Marshal Por Phibunsongkhram had initiated.  At the 

same time, mechanism also strengthened Field Marshal Por Phibunsongkhram‟s 

political stability as stated by Pasuk Phongpaichit and Chris Baker (2003: 157) that 

the budget funded by the US for the military assistance over the period of 1951 – 

1975 amounted to 2,500 million baht. 

 1.2.2) Economic Factors 

 The relation between Thailand and the World Bank was established 

through the aid of loans and techniques for economic development.  The World Bank 

used loan and study report as the instruments in determining the development 

direction in Thailand in correspondence with the target of capitalism development in 
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the western world, particularly the United States who wished to transform Thai 

economy‟s nationalism to capitalism.  In other words, it aimed to support private 

sector‟s role to substitute Thai State Enterprise‟s production of goods and services for 

foreign investors.  It also expected to improve administration through the 

establishment of central agencies for planning which resulted in the founding of the 

Office of the National Economic Development Council (NEDC) as an agency to 

receive order/policy from the World Bank and put it into implementation through the 

National Economic Development Plans, especially the first plan (1961 – 1966) and 

the second plan (1967 – 1971).  Both economic development plans were involved 

with the proposal of the World Bank‟s working panel‟s study report (1957 – 1958) 

titled “A Public Development Program for Thailand” which was utilized by the Office 

of the National Economic Development Council (NEDC) through the coordination 

with ministries, departments and other agencies of Thailand.  Thus, the World Bank‟s 

aid by means of loans and technical consultation was the essential mechanism leading 

to the formation of Thailand‟s Development Administration.  In summary, the World 

Bank was the policy/measure maker who instructed the Office of the National 

Economic Development Council (NEDC) to formulate the National Economic 

Development Plan.  It also acted as the focal point in liaison with ministries, 

departments and other agencies to get the development plan implemented. 

 

2) New Public Management (NPM) 

 

2.1) Characteristic of New Public Management  

 The second part of public sector development in Thailand associated with 

the New Public Management (NPM), which was utilized in public sector development 

in early 1980s – late 1990s (this concept is applied nowadays) had an important 

attribute as follow; (1) Performance Standard such as creating Thailand International 

Public Sector Standard Management System and Outcomes (P.S.O.), Public Sector 

Management Quality Award (PMQA), Performance Agreement (PA) (2) 

Agencification by establishing Public Organization based on Public Organization 

Acts 1999 and (3) Privatization. The development during this period was 

correspondence with Hood (1991)‟s point of view that this time stressed on the 

standard setting and performance evaluation.  This was in line with the opinion of 

Hauqe (2007: 136), who confirmed that the reform in public sector focused on 

autonomy and flexibility in human resource and financial management by organizing 

autonomous agencies, performance standard and privatization as a concept.  This 

included the opinion of Borins (as cite in Borins, 2002: 182) which defined that new 

public management focused on performance evaluation. 

 

The New Public Management distinctly appeared in the 6
th

 (1987 – 1991), 7
th

 

(1992 – 1996), and 9
th

 (2002 – 2006) National Economic and Social Development 

Plans.  It was the transformation of government role from controlling and inspecting 

to supervising and promoting, downsizing and restructuring public organizations by 

means of Outsourcing and Contracting out.  The New Public Management had been 

continually implemented since General Chatchai Chunhawan‟s administration (1988 – 

1991) until Thaksin Shinawatra‟s government (2001 – 2006).  The result of the public 

sector development associated with NPM were clearly seen in the Taksin government 

and this was in line with the study of Bowornwathana (2008: 12); (Painter, 2006: 27); 

(Songklin, 2008: 82-97) which stated that the reform projects of Taksin administration 

obviously applied NPM. 
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 2.2) Factors influence on New Public Management forming 

 

  2.2.1) Economic Factors 

  Factors influence on New Public Management forming utilized in Thai 

bureaucracy were 1) Thailand economic crisis in 1997 which affected Thai 

bureaucracy as (1) Downsizing and abolishing government sector particularly the one 

abroad. (2) Privatization due to the condition of International Monetary Fund (IMF) 

and (3) Public reform supporting from World Bank (WB) under the project Public 

Sector Reform Loan-PSRL, 400 million US dollar, which led to the reform plan in 

2000 (Songklin, 2008: 82-84).  Administration factor also influences on New Public 

Management reforming, especially during Taksin government (2001-2006). He 

applied NPM systematically by employing his experience as the CEO of business 

sector.   

  Government had both policy and public sector development strategic 

plan 2003-2007 as an objective. The law machinery was Royal Decree for Good 

Governance 2003, including the mechanism to drive the public sector development by 

establishing Office of the Public Sector Development Commission (OPDC) and 

Office of the Public Sector Development as a permanent organization defined in 

Public Administrative Act (rev.5) 2002. In summary, the development in this time had 

factor in the clear objective and direction via strategic plan, the machinery to drive the 

objective to the implementation through OPDC, the law, Royal Decree for good 

governance 2003 as machinery. The outstanding point was to implement the 

objectives and directions from strategic plan in law which was efficiently enforced on 

20 ministries and having an acceleration from the political party, government leader 

and the majority of legislatives, in particular. 

 

3) Good Governance (GG) 

 

3.1) Characteristic of Good Governance  

Good Governance which was formed after Black May in 1992, had the 

significance attribute as follow; 1) measuring and balancing the power with executive 

politicians and high rank civil servants 2) supporting political participation from 

public 3) decentralization, GG appeared in the 8
th 

National Economic and Social 

Development Plan (1997-2001), public hearing system via Office of the Prime 

Minister Regulation on Hearing of Public Opinion through Public Discussion 1996, 

the accessible information of government through the Official Information Act 1997, 

and the good governance according to Office of the Prime Minister on Good 

Governance 1999. Importantly, good governance was applied as stated in the 1997 

constitution, in terms of the rights in political participation, civil rights, human rights, 

and monitoring the public state power empowerment. This was in accordance with 

Mutebi (2009: 122-123); Pengsuwan (2005:1) who stated that Thailand was one of the 

countries that alert and support good governance especially the transparency and 

responsibility in performance through the constitution of 1997 by organizing the 

independent organizations to balance and control the administration power via 

independent organization such as Constitutional Court, Administrative Court, 

National Human Rights Commission, Office of the Auditor General of Thailand, 

Ombudsman, Election Commission of Thailand, People's Anti-Corruption Movement. 

It was also correspond with the point of view of Brewer (2003: 187 - 195) who cited 

that the constitution of 1997 was the basement for the political system transform to be 

"Creative Education: Intellectual Capital toward ASEAN " 519 Graduate School, Silpakorn University



corresponded with the component of good governance in responsibility, predictability, 

transparency, and participation.  

 

3.2) Factors influence on Good Governance forming 

3.2.1) Political Factors 

Factors influence on forming Good Governance in Thailand were 1) 

political factor which was influenced from the voice of citizen to reform political 

sector after Black May in 1992 and 2) influence of international organization on good 

governance support particularly the public sector reform after the economic crisis in 

1997. It was in accordance with the opinion of Bowornwathana (2000: 394), 

Bowornwathana & Poocharoen (2010: 314) who stated that the main force to 

implement good governance in Thailand was the constitution of 1997 which 

undercuts the power of administration (ministers) and civil servants and indirectly 

potentiates the power to the citizen to monitor through the independent organization. 

In the same way, Siriprachai (2007: 15) stated that after the economic crisis in Asia 

in1997, WB and IMF had the significant role in pushing the good governance agenda 

to be the world agenda.  

 

 Shortly,  the development of Thai bureaucracy after World War II and the 

Taksin government (2001-2006) were associated with 3 public administration 

concepts; Development Administration (DA) which focused on establishing public 

institutions and public administration educational institutions, New Public 

Management (NPM) which focused on setting performance standard, privatization, 

and Good Governance (GG) which focused on establishing the institute for checks 

and balances of administration and supporting political participation of citizen. It was 

in accordance with the study of Cheung & Scott (2003: 3) who stated that revealed 

that the public sector reform paradigm in Asia had 3 paradigms consisted of 1) 

Building State Capacity 2) New Public Management (NPM) 3) Social Network. Also, 

this was in line with the result of the research of Pollitt & Bourckaert (2011: 5-18) 

who cited that disclosed the 3 waves of public management reform which were 1) 

Planning 2) New Public Management (NPM) 3) Governance. 

 

 

Discussions 

 The researcher analyzed the impacts of the development of Thai bureaucracy 

in the past 5 decades as follow.   

 

1) The dependency on influence of international organizations and foreign 

governments  

The development of public sector in Thailand by importing the concept, 

innovation and administration machinery was influenced by international organization 

such as the case of the development in early 1957 due to the Development 

Administration which WB and the United States were the main influence on policy 

formation for country development such as the measuring in economic stimulation, 

transforming the economic policy to free market, establishing public sector to 

cooperate the policy with WB and control the policy implementation of the ministry, 

bureaus and departments, such as Bureau of the Budget, Office of the National 

Economics and Social Development Board, and other development organizations, to 

be the mechanism to push capitalism economic policy. Also, the economic crisis in 

1997, IMF took the privatization as the condition to provide financial assistance to 
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Thailand and had influenced on the policy and measure formation in the form of 

researching and reporting to Thai government. Then, they motivated the government 

to solve the problems applying the measure mentioned on the report. The international 

organization and foreign governments would provide condition loan and assign by 

following the defined report.  For example, the case of the group of World Bank who 

studied Thai economic and reported on “A Public Development Program for 

Thailand” (1959) by criticizing the economic monopoly of public sector via state 

enterprise. Thus, it was not surprised that the 1
st
 and the 2

nd
 National Economic and 

Social Development Plan focused on the capitalism economic development to support 

the foreign investment by asking Thai government to create the infrastructure and 

motivate measure to facilitate the foreign investment. During economic crisis in 1997, 

Thai government encountered the problem on Thai currency so it required the 

financial aid from IMF to recover the economy. Once of the measure defined in the 

Letter of Intent (LOI) was, for example, Thai government must operate privatization.  

In summary, from the circumstance as mentioned, the Thai public sector development 

plan was influenced by the international organizations in the concept of public section 

development. It was also influenced to establish an organization in public sector and 

to implement the policy via the various measure conditions such as conditional loan.     

 

2) Assimilation and transcription an administration tools from foreign 

country 

 The reform of Thailand from the past was the assimilation by transcribe the 

famous administration tools in the developed nation such as International Public 

Sector Standard Management System and Outcomes (P.S.O) which was the 

administration standard of private sector modified from International Organizational 

Standardization (ISO).  Another case was the Public Sector Management Quality 

Award (PMQA) modified from the Malcolm Baldrige National Award (MBNQA) and 

Thailand Quality Award (TQA). The transcription administration tools employed in 

the development of Thai civil service had not fit with actual problems, and culture.  

Patronage system, hierarchy, and centralization led to nepotism that destroy 

professionalism and merit system. They also led to inefficient bureaucracy and 

corruption problems (Chai-ana as cited in Painter, 2006: 29; Rigg, 1991: 201; Brewer, 

2003: 196; Mutebi & Sivaraks, 2007: 1096; Jingjit & Fotaki, 2011: 71; 

Bowornwathana, 2011: 34).  Thus, it was not surprised that the administration tools 

were popular for central agencies and line agencies of Thailand only for a short time. 

Finally, these tools were the historical tools and everyone waited for the new tools.  

Sticking on only the technical content without considering the problems and public 

sector context, and the lack of participation in operation of the operator officers was 

the major cause of the failure in Thai public sector development. 

 

 3) Many of administration tools applied at the same time lead to the lack 

of clarity and cause the confusion to the civil servants, front line officers in 

particular  

 Central Agencies of Thailand was attempting to apply many innovating 

administration tools which were popular in the developed countries to develop 

bureaucracy such as P.S.O, Results-Based Management (RBM), Change 

Management, Risk Management, Performance Agreement, Balance Scorecard, 

Blueprint for Change, Strategic Planning, Competency, and Program Assessment 

Rating Tool (PART). These tools were applied by many central agencies such as 

Office of the Public Sector Development Commission, Office of the Civil Service 
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Commission, and Bureau of the Budget. These central agencies had the same target 

groups which were line agencies of 20 ministries consisting of more than 140 

departments. Poor collaboration and competition among the central agencies were the 

reason that caused front line staffs confusing and frustrating to apply the tools.  Also, 

there was very few empirical evidences presenting the performance of each 

organization which are quite different. 

 

4) The centralization in making decision and top-down approach 

 The policy to implement innovations and tools was mostly decided by many 

central agencies, for example, Office of the National Economics and Social 

Development Board (NESDB), Office of the Public Sector Development Commission 

(OPDC), Office of the Civil Service Commission (OCSC), and Bureau of the Budget 

(BB). Then, they would command all line agencies by top-down approach. The 

administration tools were dominated by a group of few people who normally were the 

technocrats from central agencies and the scholars. The procedure did not include 

other sectors especially line agencies, middle managers and frontline staffs as well as 

customers. The obvious sample was the establishment of OPDC structure which 

lacked of the individuals who were really interested in this issue as detailed below. 

 

By 2002, the appointment of central commission on bureaucracy development 

had been in a temporary aspect through the order/regulation of the Prime Minister‟s 

Office and the office term depended on each government‟s tenure.  That is, after the 

government is formed, the central commission is also appointed, on the other hand, 

the central commission is terminated whenever the government is ceased.  The office 

term of the central commission had continued like this during 1959 – 2001.  However, 

in 2002, there was a significant change in the form of commission in Thaksin‟s 

regime.  The Public Sector Development Commission was determined in the National 

Public Administration Act 2002 (5
th

 Edition).  It stated that the commission is a 

permanent form and the Office of the Public Sector Development Commission 

(OPDC) was founded as a supporting unit for the commission. 

The form of bureaucracy development through commission on public sector 

development by the year 2002, the commission was responsible for the development 

of public sector.  As political instability in Thailand, it was found that during 1959 – 

2001, the average term of office of commission was approximately 2 years and 38.8 

per cent of the commission had less than one year term of service.  With short service 

term and lack of continuity, it was one of the obstacles in Thailand‟s public sector 

development which resulted in a small tangible number of works.  It was indicated 

that during the first two decades of Field Marshal Sarit Thanarat‟s government (1959 

– 1963) and General Kriengsak Chamanan‟s regime (1977 – 1980).  Raksasat (1975: 

45-48) explained that the work of the prime minister‟s advisors on public 

administration was in the aspect of flexibility and deference in response to political 

executive‟s demand and opposition of civil servants‟ idea of change.  As a result, 

there was no any great administration reform at this period.  Mutebi and Sivaraks 

(2007: 1087) supported the idea of commission‟s work that the accomplishment of 

Thai public administration development was very rare as the commission coming 

from bureaucrat side focused mainly on the rules and regulations‟ work.  The reason 

of that cause was likely from the bureaucrat‟s high authority and dominance of 

bureaucratic polity (bureaucrats including military branch), then, there was less 

development as a result.  Almost 50 years of bureaucracy development through 
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central commission (1959 – 2006), the structure component of commission had been 

confined with specific 3 actors, political executives, central agencies, and experts.  

The confinement of actors in the structure of commission who functioned on policy-

making and implementation was the aspect of centralization of a small individual 

group of people.   

The bureaucracy development of Thailand slightly focused on the role of line 

agencies (ministries, agencies, departments) and civil society even though those two 

groups are the major actors in Thai bureaucracy development.  The line agencies 

including 20 ministries and more than 140 departments are the mechanism in policy 

implementation while the people as the public service‟s users are supposed to be the 

principle objective/main target of the bureaucracy development.  However, Thailand‟s 

bureaucracy development in the 5-decade range was rarely involved with those two 

groups of actors.  Boworanwathana and Poocharoen (2005: 236) explained that the 

public sector reform was still centralized to the prime minister‟s authority and made 

the related central agencies become the players who influenced the reform while the 

line ministries had slight participation.  

The reason of the bureaucracy development‟s concentration into central 

agencies is probably influenced by Thai public sector‟s organizational culture that 

possesses the centralization aspect.  Brewer (2003: 196), Rigg (1991: 201) stated that 

Thai bureaucracy has high hierarchy and centralization while Hagensick (1970: 562) 

further explained that the development of Thai bureaucracy structure was determined 

by centralized agencies under the Prime Minister‟s Office and office of National 

Economic and Social Development Commission.  Samudavanija (1998: 144) 

confirmed about Thailand‟s centralization within central agencies that since 1961, the 

Bureau of the Budget and Office of National Economic and Social Development 

Commission have become the major organizations with the function of controlling of 

other public sector agencies in adherence to the framework of development plan and 

the budgeting.  In summary, the bureaucracy development through central 

commission from the past to the present indicates the aspect of Thailand‟s 

bureaucracy as the centralization. 

 

Recommendation 

 The obstacles of Thai Bureaucracy development in the past 5 decades were 

dependency on and influence to international organization, assimilation by 

transcription the innovation, administration tools which were not fit with actual 

problems and different organizational cultures. These caused confusion in 

implementation.  Importantly, Thai public sector lacked of learning from failure or 

experiences in the past, and the improvement of the bureaucracy did not concern with 

the civil sector in the past 5 decades. It comes to the suggestions that 1) Thai public 

sector should learn from failure or experience in public sector development in the past 

2) reduce the dependency on the innovation and administration tools from foreign 

countries and give more importance on studying the actual problem and the obstacles 

than the assimilation of the administration tools by focusing on the participation of 

line agencies and civil to consider the problem and set the policy and measure, and 3) 

create awareness in the public sector in bureaucracy development which should not be 

limited only in the central agencies. 
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Abstract 

In this study, glutamic acid content in different varieties of rice bran and 

the effect of trypsin hydrolysis time of rice bran protein concentrates (RBPc) on free 

glutamic acid and gamma-amino butyric acid (GABA) content were investigated. The 

total glutamic acid content of rice bran from Phisanulok 2 (PSL2), Pathumthani 1 

(PTT1) and Khao Dawk Mali 105 (KDML105) were not significantly different (p > 

0.05) with the values of 1.23, 1.23, 0.95 % (by dry-weight), respectively. The results 

showed that the hydrolysis time increased, free glutamic acid and GABA content of 

hydrolysates from rice bran protein concentrates (RBPcH) increased (p ≤ 0.05). 

RBPcH from trypsin hydrolysis showed the higest free glutamic acid content at 8 hr 

(4.80 mg/g of protein in RBPc supernatant) (p ≤ 0.05) and GABA content at 12 hr 

(5.44 mg/g of protein in RBPc supernatant) (p ≤0.05), whereas the protein content and 

pH value of RBPcH were significantly lower than those of the control (p ≤ 0.05). In 

addition, KDML 105 RBPc supernatant showed glutamate decarboxylase (GAD) 

activity with specific activity of 59.5 U/g of rice bran protein. It suggests that 

enzymatic hydrolyzed RBPc could potentially to be used as a source of glutamic acid 

for GABA production. 
 

Keywords: Glutamic acid, Gamma-amino butyric acid, Trypsin, Rice bran protein 
concentrate 
 
Introduction 

Rice is the most important economic crop in Thailand. Rice bran is a major 

by-product obtained from rice polishing process. It is cheap and used as animal feed 

(Ohtsubo et al., 2000). Rice bran has high nutritional value with protein content of 

14.1% (w/ dry weight of rice bran) (Theerakulkait et al., 2006). Protein is widely used 

in various food products which contribute the development of value added foods or 

used as functional food ingredients that are currently in high demand. Juliano (1985) 

reported that rice bran contains a good quality protein and rice bran protein is higher 

in lysine content than rice endosperm protein or any other cereal bran proteins. 

Moreover, it contains high amount of glutamic acid (Fabian and Ju, 2011). Juliano 

(1985) and Wang et al. (1999) also reported that glutamic acid was most abundant 

among the total amino acids in rice bran. Therefore, glutamate residues should 

provide the main acidic character to the protein in rice bran protein concentrate 

(RBPc). Beside, Jarunrattanasri et al. (2007) found that total glutamic acid was in the 

highest abundance in RBPc. Rice bran also has glutamic acid decarboxylase (GAD) 

(Wang et al., 2010). GAD is an enzyme that catalyzes the irreversible α-

decarboxylation of L-glutamic acid to GABA. GABA has numerous health benefits 

(Ohtsubo et al. 2000). GABA can regulate blood pressure, heart rate, sensations of 

pain and anxiety (Kono and Himeno, 2000), lipid levels in serum (Miura et al., 2006) 
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and assist in insulin secretion to prevent diabetes (Huang et al. 2007). Due to the 

numerous health benefits of GABA, many researchers have been interested to develop 

method of GABA preparation.  For example, GABA accumulation in rice germ by 

soaking in water (Saikusa et al., 1994). Ohtsubo et al. (2005) increased GABA 

content in brown rice by extending the germination period. Jannoey et al. (2010) and 

Karladee et al. (2012) produced GABA by soaking brown rice grain in water. 

Recently, Eamarjharn et al. (2014) produced GABA from rice bran. Moreover, it was 

found that rice bran and RBPc contains high amounts of glutamic acid. Jarunrattanasri 

et al. (2005) reported that acidic hydrolyzed RBPc had glutamic acis as predominant 

free amino acids. In addition, the content of glutamic acid, lysine and arginine in 

RBPc were relatively higher than the other amino acids (Jarunrattanasri et al., 2007). 

Meanwhile, trypsin is a pancreatic serine protease with substrate specificity base upon 

positively charge arginine and lysine side chains (Brown and Wold, 1973). Moreover, 

Zhang et al. (2006) reported that the glutamic acid content of the rice germ obtained 

through hydrolysis by trypsin was higher than other protease. Therefore, trypsin could 

be used as an effective tool to hydrolyze RBPc to obtain free glutamic acid acids for 

preparation of GABA. However, the effect of trypsin hydrolysis of RBPc on free 

glutamic acid and GABA content has not been previously investigated. 

 

Objective 
1.To study glutamic acid content in different varieties of rice bran.  

2.To study the effect of trypsin hydrolysis of rice bran protein concentrates

          on free glutamic acid and GABA contents. 

 

Research methodology 

  

1. Preparation of rice bran 

        Rice bran was prepared from milling of the rice grain from different 

cultivars of Thailand including, Oryza sativa L. cv. Pathumthani 1 (PTT1), Oryza 

sativa L. cv. Phisanulok 2 (PSL2) and Oryza sativa L. cv. Khao Dawk mali 105 

(KDML105). The rice bran was sieved through a 0.5-mm screen and stored at -32°C 

until use. 

 

2. Chemical          . 

Standard of glutamic acid, gamma-amino butyric acid (purity 99%) and 

trypsin from bovine pancreas were purchased from sigma Aldrich Chemicals (MO, 

USA). Sodium acetate trihydrate, sodium bicarbonate were purchased from sigma 

Aldrich Chemicals (Japan). 4-Dimethyl-aminoazobenzene-4-sulfonyl chloride 

(DABSYL-Cl) were analytical grade from sigma Aldrich Chemicals (Switzerland) 

and acetonitrile (HPLC grade) was obtained from Mallinckrodt chemicals (MO, 

USA). 

 

3. Equipment. 

The HPLC system (Hewlett Packard series 1100, CA, USA) consisted of 

solvent delivery pump (G1131A Quaternary pump DE11113611, CA, USA), a guard 

column (LC-18 supelguard 5 µM partical size, L×ID. 2 cm × 4.6 mm , Supelco, PA, 

USA), analytical column(LC-DAB 3 µM) partical size, L×ID. 15 cm×4.6 mm, 
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Supelco, PA, USA), and UV variable wavelength detector (G1314A VWD 

JD92113015, Japan). Shaking water bath (Heto SBD50, Scientific promotion Co., 

LTD. Thailand).          . 

 

4. Preparation of KDML 105 rice bran protein concentrates (RBPc) 

Defatted rice bran (DRB) was prepared from freshly milled RB by 

defatting twice with hexane (RB to hexane at a ratio of 1:3, w/v), followed by air-

drying overnight in a fume hood. DRB was milled and sieved through a 0.5-mm 

screen. An alkali extraction procedure followed by isoelectric precipitation was used 

to prepare RBPc from DRB (Gnanasambandam and Hettiarachchy, 1995). Rice bran 

protein concentrates (RBPc) was prepared by the method of Theerakulkait et al. 

(2006). Defatted rice bran was mixed with distilled water at a ratio of 1 to 4 (w/v) and 

pH was adjusted to 9.5 with 1 N NaOH. After that, the mixture was continuously 

stirred at 800 rpm for 45 min and centrifuged at 10000xg, 25°C for 30 min. The 

protein supernatant was adjusted to pH 4.5 with 1 N HCl, centrifuged at 15,000xg, 

25°C for 30 min. The RBPc was stored at -18°C for further study.  The Protein 

content of RBPc was determined by Kjeldahl method with 5.95 at protein conversion 

factor (AOAC, 1990). 

 

5. Preparation of trypsin hydrolyzed RBPc 
The supernatant of KDML 105 RBPc was prepared in 0.05 M sodium 

phosphate buffer pH 8.0 and centrifuge at 12000×g at 25°C for 25 min. The obtained 

supernatant that contained protein 4.09% (w/ v of RBPc supernatant) was used for 

trypsin hydrolysis (modified from Vijitpunyaruk and Theerakulkait, 2013). Trypsin 

was added to the obtained supernatant at 20 mg/g of rice bran protein. The mixture 

was incubated at 45°C for 0, 4, 8, 12 hr and compared with rice bran protein 

hydrolyzed using inactivated trypsin (RBPcH 0). The enzymatic hydrolysis was 

terminated by heating in a boiling water bath for 5 min. Protein content by biuret 

method (modified from Chang, 1998), pH, free glutamic acid and GABA content of 

RBPcH were determined. 

 

6. Determination of glutamic acid and GABA content  

One gram of rice bran or RBPcH was weighed in plastic tube then 1.8 mL 

of deionized water and 200 µL of 3% (w/v) sulfosalicylic acid were added. The 

sample solution were shaken at room temperature for 90 min, then centrifuge at 

4500×g for 10 min. Fifty µL of supernatant was mixed with 50 µL of 100 mM 

NaHCO3 and 200 µL of DABSYL-Cl acetonitrile solution. The reaction was 

performed at 70°C for 10 min. After derivatization, 250 µL of absolute ethanol and 

250 µL of 25 mM phosphate buffer (pH 6.8) were added. The sample was filtered to 

vial and 5 µL of sample was injected into HPLC system. The HPLC was equipped 

with a UV-Vis photodiode array detector set at 465 nm wavelength. The mobile phase 

was 25 mM acetate buffer (pH 6.8) and acetonitrile (80:20 v/v) adjusted at the flow 

rate of 1.0 mL/min at 35°C. (Modified from Varanyanond et al., 2005). 

 

7. Assay of GAD activity 
The reaction mixture consisted of 100 μL of the KDML 105 RBPc 

supernatant and 100 μL of 50 mM phosphate-buffered saline (PBS) (pH 5.6) 
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containing 100 mM L-glutamate and 0.2 mM PLP. After incubation at 40°C  for 2 h 

the enzyme was inactivated at 90°C for 5 min and the reaction mixture was 

centrifuged at 7100 × g for 15 min (modified from Wang et al., 2010) .The GABA 

content of the mixture was determined. One unit of GAD activity was defined as the 

amount of enzyme that liberated 1 μmol GABA per 30 min under standard assay 

conditions. 

 

8. Statistical Analysis 

All determinations were performed in triplicate. Statistic analyses were 

conducted by using the analysis of variance (ANOVA) with least significant 

difference (LSD) test at 95% confidence level. 

 

Results 

 

1. Effect of rice varieties on glutamic acid content.  

The varieties of rice bran might affect on its total glutamic acid contents . 

Therefore, the total glutamic acid contents of rice bran from different varieties were 

determined as shown in Figure 1(a). The total glutamic acid contents of rice bran from 

PSL2, PTT1 and KDML105 were not different (p>0.05) with the values of 0.95, 1.23, 

1.23 % (by dry-weight), respectively. However, the previous report showed that rice 

bran from KDML105 was highly produced in Thailand. It was reported that 1.92 

million tons of KDML105 were exported to other countries in 2013 which is about 

29% of total exported Thai rice (Office of Agricultural Economics, 2013). Moreover, 

rice bran from KDML105 was relatively higher GABA content than rice bran from 

PTT1 (Eamarjharn et al. 2014). From the reasons stated above, rice varieties 

KDML105 was selected to prepare rice bran protein concentrate (RBPc) and studied 

the effect of trypsin hydrolysis on free glutamic acid and GABA contents. 

 

2. Effect of trypsin hydrolysis time on free glutamic acid and GABA acid content 

of hydrolysates from rice bran protein concentrates  

      The supernatant of RBPc was hydrolyzed by trypsin at 4, 8, and 12 hr. 

This was compared with rice bran protein hydrolyzed at 0 hr by using inactivated 

trypsin (the control, RBPcH0), and the supernatant of the liquid hydrolysates 

(RBPcH) were analyzed for pH, protein content, glutamic acid and GABA content. 

The amount of free glutamic acid contents in the RBPcH that hydrolyzed at 0 (the 

control), 4, 8, 12 hr were different (p ≤ 0.05) with the values of 4.07, 4.15, 4.80, and 

4.45 mg/g of protein in RBPc supernatant, respectively (Figure 1b). The results 

showed that the protein contents of the RBPcH that hydrolyzed at 0 (the control), 4, 8, 

12 hr. were different (p ≤ 0.05), with the amount equal to 2.84, 2.77, 2.68, and 2.59 

mg / mL, respectively (Table 1). Figure 2 showed the GABA contents in the RBPcH 

that was hydrolyzed by trypsin at 0 (the control), 4, 8, 12 hr. It was found that the 

different hydrolysis times exhibited the different GABA contents (p≤0.05). The 

highest GABA value archived from RBPcH hydrolyzed at 12 hr (RBPcH 12) with 

values of 5.44 mg/g of protein in RBPc supernatant. The GAD activity of KDML105 

RBPc supernatant was also determined. The result showed that its GAD specific 

activity was 59.5 U/g of protein in RBPc supernatant. 
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Figure 1 (a) Glutamic acid content of 3 varieties of rice bran (% dry-weight); 
    (b) Glutamic acid content of RBPcH that prepared by trypsin at   

          different hydrolysis times. 
abMean values with different small letter are significantly different (p≤ 0.05) 
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 Figure 2 GABA content of RBPcH that prepared by trypsin at different  

     hydrolysis times. 
 abMean values with different small letters are significantly different (p≤ 0.05) 

 

Table 1   Protein content and pH of RBPcH that prepared by trypsin at different  

     hydrolysis times 

 

Sample Hydrolysis time 

(hr.) 

Protein 

(mg/mL) 

pH 

RBPcH 0 * 0 2.84a ± 0.00 7.58 a  ± 0.00 

RBPcH 4 4 2.77b ± 0.03 7.47b ± 0.00 

RBPcH 8 8 2.68c ± 0.00 7.41c ± 0.00 

RBPcH 12 12 2.59d ± 0.03 7.31d ± 0.02 

   The data are presented as mean ±SD for three replicate. 

  *Rice bran protein hydrolyzed using inactivated trypsin. 

    Letters a–d mean that means with different letters in the same column are 

    significantly different (P < 0.05). 

 

Conclusion 

Glutamic acid content from three different rice bran cultivars (PSL2, PTT1 

and KDML105) were not significant difference. When the trypsin hydrolysis time 

increased, the free glutamic acid and GABA content of RBPcH were increased. The 
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highest free glutamic and GABA content was found in RBPcH that hydrolyzed with 

trypsin at 8 hr (RBPcH 8) and 12 hr (RBPcH 12), respectively. 

 

Discussion 

The results showed that free glutamic acid of RBPcH tended to increase 

during the trypsin hydrolysis times at 0 to 8 hr with the highest value of 4.80 mg/g of 

protein in RBPc supernatant. Zhang et al. (2006) also found that free glutamic acid in 

the reaction mixture of rice germ that hydrolyzed by trypsin at 8 hr was 2.35 mg/mL 

(25.5 mg/ g of rice germ). The highest GABA value archived from RBPcH 

hydrolyzed at 12 hr (RBPcH 12) with the values of 5.44 mg/g of protein in RBPc 

supernatant. Ohtsubo et al. (2000) has developed an enzymatic production method for 

GABA in rice germ by adding exogenous glutamic acid with a GABA content up to 

29.0 g/100 g of germ. This might be due to GAD enzyme activity in RBPc 

supernatant. The specific activity of GAD in RBPc supernatant was 59.5 U/g of 

protein. Wang et al. (2010) also found GAD in rice bran. Moreover, Zhang et al. 

(2006) also found that the GAD activity in rice germ that used for glutamic acid 

production was about 84 U/g of germ. The GABA value of RBPcH hydrolyzed by 

trypsin was highest at 12 hr (RBPcH 12). This indicated that trypsin should not affect 

on stability of GAD enzyme.  The results showed that the protein contents 

(determined by Biuret test) of the RBPcH were decreased as the hydrolysis time 

increased. (p ≤ 0.05) (Table 1). The biuret reaction specifically measures peptide 

bonds, and the number of bonds decreases during hydrolysis (Regenstein and 

Regenstein, 1984). This results indicates that trypsin hydrolyzed proteins by attacking 

peptide bonds of the polypeptide chain and producing a smaller peptides and free 

amino acids. Therefore, the free glutamic acid of RBPcH were increased during the 

trypsin hydrolysis. The pH of the RBPcH was also decreased during trypsin 

hydrolysis (p ≤ 0.05) (Table 1). This might be due to the free amino acid including 

free glutamic acid that occurred from peptide bond hydrolysis of RBPc by trypsin. 

 

Recommendation 

Future studies on RBPc hydrolysis by other protease are interesting and 

should be performed. Furthermore, this work will be beneficial in adding value to rice 

bran protein as a useful source for GABA preparation. 
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Efficacy of CIDR-G and GnRH supplemented with or without PGF2 for estrus 

synchronization and ovulation in goats. 
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Juksamrit  

Program: Animal science   Institute: Silpakorn University. 
 

Abstract 

Objective of our current study was to determine the efficacy of Controlled 

Internal Drug Releasing (CIDR-G) Device with Gonadotropin Releasing Hormone 

(GnRH) supplemented with or without PGF2  for estrus synchronization and 

ovulation in goats. Ten Boer goats were used and randomly divided into 2 treatments 

follow as, treatment 1: intravaginally progestin with CIDR-G for 8 days and 

intramusculary with GnRH at CIDR-G removal and treatment 2: intravaginally CIDR-

G device for 8 days and intramusculary GnRH and PGF2  at CIDR-G removal. The 

result showed that animals in both groups have percentage of estrus 100 % did not 

differ significant between groups (P>0.05). Time to estrus after intramusculary of 

both groups were 15.60 ± 2.40
 
and 49.20 ± 18.04

 
hours respectively, were differ 

highly significant between groups (P<0.01) and duration of estrus were 14.40 ± 2.40 

and 27.60 ± 14.40 hours did differ significant between groups (P<0.05). The ovulation 

in goats receiving the 8 days and GnRH without PGF2 was earlier than the goat in 

the 8 days and GnRH with PGF2  group. However, the ovulation follicles of goat 

receiving all treatment groups were ovulated within 96 h.  

 

Key words Goat, Estrus synchronization, Ovulation, Synthetic progesterone, GnRH 
 
 

Introduction 

  Goats as livestock are important in the production of meat and milk. The 

ability to adapt to the environment and good living. However, goat populations in the 

country continues to increase at a slow rate. Due to the high mortality of goats, the 

reproductive system is not good. Therefore, the development of appropriate 

technology to enhance reproductive performance of goats to better, such as the 

synchronization of estrus. 

Estrus synchronization is a key element of all the assisted reproductive 

technologies (ARTs) protocols in livestock animals and has a major influence to 

increase the overall efficiencies of reproduction. In small ruminants, synthetic 

progesterone, i.e., Controlling Internal Drug Release (CIDR) device has been widely 

used with or without accompanying treatments such as gonadotropin (PMSG, eCG 

and FSH) or gonadotropin releasing hormone (GnRH) (Holtz et al., 2008; Martemucci 

and Alessandro, 2011; Kajaysri and Thamakarn., 2012; Lertchunhakiat etal., 2012.).  

Recently, single injection of gonadotropin releasing hormone (GnRH) has 

been widely used to manipulate patterns of ovarian follicle development in cattle 

(Macmillan et al., 2003). GnRH treatments at the onset of progestagen treatment 

increase follicle turnover with recruitment of a new dominant follicle (Thatcher et al., 
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1989). Ryan et al. (1995) reported that estrous synchronization resulting in both a 

high oestrus response and high pregnancy rate is achievable following a 8 day 

progestagen treatment in cows, if GnRH is given at the start of treatment and 

prostaglandin on the day before progestagen withdrawal. Also, Karaca et al. (2009) 

informed that the use of GnRH at the beginning of a short-term progestagen (7 days) 

treatment increased the multiple birth rate and litter size in the ewes.  

 

Objective  

The present study was to evaluate the efficacy of CIDR-G device with 

GnRH or GnRH and PGF2  supplemented for estrus synchronization and ovulation in 

Boer goats.  

 

Research Methodology 

All goats were vaccinated against foot and mouth disease (FMD), 

hemorrhagic septicemia (HS) and brucellosis according to the standard farm 

requirement of the Department of Livestock Development, Ministry of Agriculture 

and Cooperatives, Thailand. 

Animals and estrus synchronization treatments  

 

Ten Boer goats, 156-170 days of age with body condition score of 2.0-2.5 

and body weight of 15-16 kg, and were fed a maintenance diet (Committee on Animal 

Nutrition, National Research Council, 1981) with ad libitum feeding of Leucaena 

(Leucaena leucocephala) fresh. Clean water and mineral block were provided 

throughout the experiment. All does were randomly assigned into one of two 

treatments with 5 does per group in a completely randomized design (CRD). 

Treatment 1 (8 days and GnRH): animal were intravaginally progestin with CIDR-G 

containing 0.3 g of P4 (Eazi-Breed
TM

CIDR
®
, Pfizer, NY, USA) for 8 days and 

intramusculary injected with 0.75 mg. of GnRH (Fertagil® Intervet, Germany) at the 

day of CIDR-G removal. Treatment 2 (8 days and GnRH +PGF2): animals were 

inserted with intravaginally CIDR-G device for 8 days and intramusculary injected 

with 0.75 mg. of GnRH and 0.5 mg. of PGF2 (Lutalyse®, Pfizer, New Zealand) at 

the day of CIDR-G removal.  

 

Estrus detection 

  

Estrus was routinely assessed twice daily (am and pm) for 96 h after the 

device removal. The onset of the estrus was recorded when the female exhibited the 

sign of standing to be mounted by the vasectomized buck for 45 min. (Lertchunhakiat 

et al., 2012) 
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Treatment 1 (8 day and GnRH): 

 

 

 

 

 

 

 

 

 

 

Treatment 2 (8 day and GnRH +PGF2): 

 

 

 

 

 

 

 

 

Figure 1 Short-term estrous synchronization in goats using the intravaginal 

progesterone release device (CIDR-G)-based protocol in combination with GnRH and 

PGF2 at the day of CIDR-G removal. 

 

 

Ovarian ultrasonography  

Ovarian follicular dynamics were monitored by transrectal 

ultrasonography using a 7.5 MHz transducer (HS-2000, HONDA ELECTRONICS, 

Japan) stiffened with a hollow plastic rod. Ovarian ultrasonography was performed at 

Day 0, Day 8, Day 10 and Day12 to evaluate number of follicle, CL, follicular 

diameter. All visible follicles were then classified by diameter into as small (≤3 mm), 

medium (4–6 mm) or large (≥7 mm) as described (Gonzalaz et al., 2001) 

 

Statistical analysis  

 

Duration of estrus, onset of estrus, number of follicle, follicular diameter 

and number of corpus luteum were analyzed using student’s t-test (Steel et al., 1997) 

procedure of SAS (SAS Inst. Inc., Cary, NC). Percentages of goats in estrus was 

compared between treatments by the Chi-square test. Data were presented as mean ± 

SEM, and differences were considered significant when P<0.05. 

 

 

 

CIDR-G 

D0 D8 

CIDR-G removal and 

0.75 mg GnRH 

D12 Estrus observation twice a day 

ation(t 

CIDR-G 

D0 D8 

CIDR-G removal and 0.75 mg 

GnRH+0.5 mg. of PGF2 

D12 Estrus observation twice a day 

ation(t 

"Creative Education: Intellectual Capital toward ASEAN " 538 Graduate School, Silpakorn University



Results/ Conclusion 

The number of visible follicle were then classified by diameter into as 

small (≤3 mm), medium (4–6 mm) or large (≥7 mm). In treatment 1 had the total 

number of visible follicle higher than group 2 (p<0.05, Table 1) at Day 0 (2.60 ± 0.40) 

and Day 8 (7.80 ± 0.66). Treatment 2 had greater number of 7 mm. follicle at Day 8 

than treatment 1 (p<0.05). For the mean number of corpus luteum (CL) in treatment 1 

higher than treatment 2, but significantly different at Day 8 and Day 10. 

 

Table 1: Number of visible follicles and corpus luteum (CL) at different time at Day 

0, Day 8, Day 10 and Day 12. 
 

Item 8 days and GnRH  8 days and GnRH+ 

PGF2    

Follicle ≤3 mm. at day 0  0.60 ± 0.40
a
 0.00 ± 0.00

a
 

Follicle ≤3 mm. at day 8 1.20 ± 1.20
a
 0.20 ± 0.20

a
 

Follicle ≤3 mm. at day 10 1.80 ± 0.37
a
 0.40 ± 0.40

b
 

Follicle ≤3 mm. at day 12 0.00 ± 0.00
a
 0.20 ± 0.20

a
 

Follicle 4-6 mm. at day 0  2.00 ± 0.45
a
 0.00 ± 0.00

b
 

Follicle 4-6 mm. at day 8 6.00 ± 0.83
a
 2.20 ± 1.20

b
 

Follicle 4-6 mm. at day 10 1.00 ± 0.45
a
 2.00 ± 0.54

a
 

Follicle 4-6 mm. at day 12 0.80 ± 0.58
a
 0.80 ± 0.37

a
 

Follicle 7 mm. at day 0  0.20 ± 0.20
a
 0.00 ± 0.00

a
 

Follicle 7 mm. at day 8 0.60 ± 0.40
b
 2.60 ± 0.40

a
 

Follicle 7 mm. at day 10 0.00 ± 0.00
a
 1.20 ± 0.58

a
 

Follicle 7 mm. at day 12 0.00 ± 0.00
a
 0.40 ± 0.40

a
 

Total number of follicle at day 0  2.60 ± 0.40
a
 0.00 ± 0.00

b
 

Total number of follicle at day 8 7.80 ± 0.66
a
 4.00 ± 0.77

b
  

Total number of follicle at day 10 2.80 ± 0.58
a
 3.60 ± 0.75

a
 

Total number of follicle at day 12 0.80 ± 0.58
a
 1.40 ± 0.40

a
 

Total number of CL Day 0 2.60 ± 0.40
a
 1.80 ± 0.58

a
 

Total number of CL Day 8 2.00 ± 0.31
a
 0.00 ± 0.00

b
 

Total number of CL Day 10 4.60 ± 0.68
a
 0.40 ± 0.24

b
 

Total number of CL Day 12 3.40 ± 0.40
a
 2.40 ± 0.24

a
 

a,b
 different superscripts in the same row indicate significant difference between 

treatment groups (P<0.05). 

 

Reproductive performance following synchronization among the goats of 

the two treatments is presented in Table 2. All does (100%) in treatment 1 and 2 

showed estrus response after CIDR-G removal.  

The time to estrus and durations of estrus were calculated on the basis of 

the 5 does/group. The mean intervals from CIDR-G withdrawal to the onset of 

"Creative Education: Intellectual Capital toward ASEAN " 539 Graduate School, Silpakorn University



induced estrus of treatment 2 (49.20 ± 18.04 h) had longer than treatment 1 (15.60 ± 

2.40 h), did significantly difference between treatment. The mean durations of estrus 

between groups were significantly different, in treatment 2 had longer than treatment 

1. 

In conclusion, these experiments demonstrated the effectiveness of a 8 

days progesterone and GnRH with or without PGF2 protocol for estrous 

synchronization in Boer goats. The protocol can be applied at any stage of the cycle 

and the ovulation follicles of goat receiving all treatment groups were completely 

ovulated within 96 h.  

 

Table 2: Effect of treatments on estrus response, time form CIDR-G removal to estrus 

and duration of estrus. 

Item 8 days and GnRH  8 days and GnRH+ 

PGF2    

Estrus response (%)  100 (5/5)  100 (5/5) 

Time to estrus (h)  15.60 ± 2.40
b
  49.20 ± 18.04

a
 

Duration of estrus (h)  14.40 ± 2.40
b
 27.60 ± 14.40

a
 

a,b
 different superscripts in the same row indicate highly significant difference 

between treatment groups. 

 

Discussion 

In the present study, using ten Boer goats. All does have cycling of estrus 

and Nulliparous does. All does were randomly assigned into one of two treatments for 

synchronization of estrus with 8 days and GnRH with or without PGF2 group. 

The number of visible follicle were then classified by diameter. In the 8 

days and GnRH had the total number of visible follicle higher than the 8 days and 

GnRH + PGF2 (P<0.05, Table 1) at Day 0 (2.60 ± 0.40 follicles) and Day 8 (7.80 ± 

0.66 follicles). These results are in agreement with many reports of earliest studies 

that have shown that progesterone with exogenous GnRH can promote ovarian 

activity and follicular development in does (Karaca et al., 2010; Saribay et al.,  2011; 

Gebrekidan et al., 2014).    

For this study, the mean total number of corpus luteum (CL) in goats 

receiving the 8 days and GnRH was higher than the goat in the 8 days and GnRH + 

PGF2. The ovulation follicles of goat receiving all treatment groups were completely 

ovulated within 96 h. At this time period, the CL appeared on ovaries. However, in 

goats receiving the 8 days and GnRH + PGF2 had the total number of CL decrease 

from 1.80 ± 0.58 (day 0) to 0.00 ± 0.00 (day 8). It is because CL may be luteolysis. 

Due to the malfunction well-coordinated mechanisms. The acute increase of luteal 

blood flow is one of the earliest physiological signals for the luteolytic cascade and 

luteal Nitric oxide may be a crucial factor in the initiation of luteolysis (Miyamoto 

and Shirasuna, 2009).  
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In the 8 days and GnRH and the 8 days and GnRH + PGF2 group, the 

percentage of estrus did not differ significantly between groups. All of goats exhibited 

estrus within 24 h after progestin removal obtained in these two treatment groups was 

100%, which was in agreement with the reports of Wildeus (1999) and Whitley and 

Jackson (2004). The estrus response rates determined in the present study are higher 

than that reported by Bitaraf et al. (2007) which was conducted by intravaginal CIDR-

G in the breeding season. Found that the percentage of estrus 94%. This difference 

may use the CIDR-G with GnRH and PGF2α in this study. GnRH generated from the 

hypothalamus and stimulates the pituitary gland for the creation and release hormones 

FSH and LH. Which stimulate to begin the process of estrus. The PGF2α produced by 

the uterus. Serve as a catalyst for the disintegration of the corpus luteum (luteolytic 

factor) and the development of new estrus cycle follows. (Gonzalez-Bulnes et al, 

2005).  

The time to estrus mean intervals from to the onset of induced estrus of the 

8 days and GnRH + PGF2 group (49.20 ± 18.04 h) had longer than the 8 days and 

GnRH (15.60 ± 2.40 h: P<0.01). In another study conducted by Kajaysri and 

Thamakarn (2012) in Saanan goats were applied intravaginal CIDR-G device for 13 

days and were administered with 500 IU eCG and 125 g PGF2 on the day of CIDR-

G withdrawal, the time to estrus was determined as18.6  2.0 h. Furthermore, 

Romano (2004) reported that the application of intravaginal CIDR-G device for 13 

days to Nubian goats, resulted in an oestrus onset time of 40.2  10.5 h. The time to 

estrus determined in the present study are in agreement with the result reported by 

Romano (2004), Bitaraf et al. (2007) and Kajaysri and Thamakarn (2012) and are 

longer than Romano (2004). This difference may have arisen from geographical 

regions, type of feeding, animal breed and season (Saribay et al.,  2011). 

The durations of estrus was longer in goats receiving the 8 days and GnRH 

+ PGF2 (27.60 ± 14.40 h) than goats receiving the 8 days and GnRH (14.40 ± 2.40 

h). In the present study, PGF2 was used in goat receiving the 8 day and GnRH + 

PGF2 as a luteolytic agent for the elimination of remnant CL, since exogenous 

progestin does not affect production of progesterone by the CL (Romano, 1998). 

Therefore, PGF2 might affect duration of estrus. These results are in agreement with 

those of Lertchunhakiat et al. (2012). 

Estradiol is the factor responsible for the induction of estrous behavior and 

the LH surge (Lertchunhakiat et al., 2012). Although, the number of follicle 1-3 and 

4-6 in goats receiving the 8 days and GnRH had more than goats receiving the 8 days 

and GnRH + PGF2 . Consistent with time to estrus of the 8 days and GnRH earlier 

than goats receiving the 8 days and GnRH + PGF2.  

 

 

Recommendations 
These experiments demonstrated the effectiveness of a 8 days 

progesterone-based protocol for estrous synchronization in Boer goats in a tropical 

environment of Petchaburi province. The protocol can be applied at any stage of the 

cycle. The number of animals tested was small, so that data can only be considered as 

preliminary. Further study on determination of the progesterone concentrations, 

quality of oocyte and the ovulation time after the end of this proposed short-term 
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protocol using CIDR-G combined with 0.75 mg. GnRH with or without 0.5 mg. 

PGF2. should be undertaken so that Fixed Time AI can be fine-tuned. 
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The successful factors for designing BCP:  
Experience from Thailand‟s 2011 Flooding  

 
 

Phanphen Wongwattana 
 
  

 
Abstract 

 
 

Based on the experience of Thailand‟s 2011 flooding, this study examines 

the extent to which are the successful factors for the company to implement business 

continuity plans (BCP) to their organizations. The sampling frame for the study was small 

and medium enterprises located in Nonthaburi province which was one of the inundated 

area affected by flooding. Moreover, the large enterprise listed in the Stock Exchange of 

Thailand where has business units nationwide was explored its drivers to develop BCP. The 

MNCs Company who had experienced the impact of disaster within Thailand and abroad 

also reflects their opinion toward BC planning process.  

BCP is meant to create the survivability and business continuity and regain 

revenues as well as customer retention. 

The research method utilized qualitative analysis by interviewing the 4 

companies where businesses associate with BC planning process before and after the mega 

flood. 

The findings indicated that primary factors for individual organization with 

the BCP engaged in leadership initiative, team cooperation, risk assessment & analysis and 

training, exercise and evaluation. 

Keywords 

Business Continuity Management (BCM) , Business Continuity Planning, Supply 

Chain disruption , leadership in BCP, risk management 
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1. INTRODUCTION 

The term of business crisis is defined as an event-specific episodes that can 

force a corporation into bankruptcy (Albrecht, 1996. The seriousness of a crisis is the 

potential for damage or impact on company‟s people, customers and operations (Albrecht, 

1996). Studies have indicated that natural disasters and technological hazards contribute the 

risk that the businesses face (Lasecki, 2009).  

Disaster is a serious disruption of the functioning of a community or a society 

causing widespread human, material, economic or environmental losses, which exceed the 

ability of the affected community or society to cope, using its own resources (UNISDR 2004). 

By definition, disaster can be classified into two main categories. 

1. Natural: Among the natural disasters are earthquakes, volcanoes, 

hurricanes, floods, and fires.  

2. Man-made disaster: Among the man-made disasters are war, pollution, 

nuclear explosions, fires, hazardous materials exposures, explosions, and 

transportation accidents. Also possible incurred are combined natural–man-made 

disasters, as would occur if an earthquake destroyed a nuclear power plant 

(UNISDR,2009). 

In term of natural hazards which occurred in Thailand, 58% was caused by 

floods, 29% was caused from storm and 37% from drought. According to this record, the two 

major disasters that affect Thai population are flood and drought. i In Thailand, floods occur 

in the central part of the country, especially in the Chao Phraya River basin. 

 Floods are triggered to long term rainfalls and storm rainfalls that cause water 

to pool in the low-lying areas of the central plain, and the prolonged floods cause human 

losses and economic losses. Especially in the urban areas local inundation damage occurs 

due to insufficient drainage systems and insufficient maintenance work. Bangkok and vicinity 

area are also vulnerable to floods from the Chao Phraya and local floods because they are 

located downstream at the Chao Phraya River.  

Flooding occurs in Thailand annually and is considered the highest risk factor 

of disaster (Shook, 1997). Starting from July 2011, the flood hit northern Thailand before 

expanding to central and northeastern regions. In total, 65 out of 77 provinces in the country 

were inundated. 884 people lost their lives and around millions of Thais were homeless 

(ADPC, 2013). In term of economics loss, The World Bank estimated the value of loss was 
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THB 1.4 trillion and directly impacted 13 million people (World Bank, 2012). With the total 

damages and losses of approximately USD 46.5 billion, the devastating Thailand flood in 

2011 is ranked fourth of the costliest disaster (ADB, 2012). As a result of this Bank of 

Thailand had estimated the decrease in GDP growth from 2.6 percent to 1 percent by the 

year 2012. 

For private sector, they were severely affected from the unprecedented 

flooding. It caused inundation damages at industrial estates together with Bangkok and 

vicinities for more than three months. The hardest-hit industries were electrical appliances 

and equipment, medical equipment, automobiles and food and beverage manufacturers.ii As 

a result of this, it ceased the manufacturing operation. The consequence of Honda shut 

down its plant in Ayutthaya, the renowned successful Japanese manufacturer, has 

encountered immediate shortages of auto parts which “have forced Honda to cut production 

around the world from the Phillipines to Swindon in the UK ”(Financial Time,2011). While 

Toyota suspended production of its Camry and Prius vehicles in Thailand and not only the 

automobile supplies which encountered the disruption, the key electronic parts and 

component like hard disk drives and semiconductors by major companies such as Seagate 

Technology, Toshiba, Hutchinson Technology, among many others, are highly affected by 

the inundated lead to supplies short run by the production from other parts of the world 

(Chongvilaivan, 2011). The Bloomberg Magazine, 2011 reported that Mac computers had 

problem over shortage on supply of components used in producing Mac computers. Western 

Digital Corp., the world‟s largest maker of hard-disk drives, warned it will post a loss this 

quarter and production won‟t return to normal for months.iii   As the results, the damage 

caused a worldwide shortage of parts supplied from Thailand (JICA, 2014).  

 

2. LITERATURE REVIEW 

2.1 Definition of BCP 

  “Business Continuity Planning” or BCP refers to the identification and 

protection of critical business processes and resources required to maintain an acceptable 

level of business, protecting such resources and preparing procedures to ensure the survival 

of the organization in times of business disruption (Low et al, 2010. BCP consists of 

identifying the activities that an organization must effectively execute in order to resume 

operations after an unexpected event (Davinson, 2014). (Adam, 2004) referred that BCP is 

the type of planning which essential portion of any organization„s strategic planning. In view 

of this, BCP helps organizations prepare and response to disruptive events – in this case, 
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natural disasters or product delivery interruptions from service providers or suppliers or 

simply a significant power outage.  

 

2.2  Advantage of BCP 

 2.2.1 Protect Supply Chain Disruption and diminishing brand value as well as 

reputational damage.  

  (Li and Hu, 2011) studies that firms with effective supply chain 

management will help maximize total revenue and improve supply chain efficiency and 

knowledge sharing success rate. The lesson learnt from May 2011, when the event of 

Japan‟s devastating earthquake destroyed the global supply chains particularly in the 

consumer electronics, auto and medical device industries. That was the emerging idea of 

how to prevent supply chain disruption and most of the firms placed crisis management at 

the top of corporate agenda (JICA, 2014). 

  Additionally, the case study from Western Digital manufacturing in Thailand 

which received great impact from the mega flood 2011, during the event, the company was 

unable to quickly determine the extent of impacts. After the event, the company realized that  

time required to restore its full operations reflecting inadequate exchange of information with 

suppliers and partners. ivThe lack of procurement flexibility appeared to be highly cost to 

Western Digital. It had later lost its own position as the world‟s largest supplier of hard disk 

drives. 

  Realizing the importance to protect their supply chain from disruption 

(JICA, 2014) proposed to adopt BCM theory. With an aim for business to continue their 

critical operation or recover as soon as possible under any unpredictable conditions and 

thereby survive and fulfill their supply responsibilities , etc. to customer and society as a 

whole. 

2.2.2: Reduce financial loss 

  (Narwani, 2012) stated that disruption would likely incur financial loss. 

Much research on operations management has demonstrated that supply chain disruptions 

critically exacerbate performance of the firms. (Chongvilaivan ,2012) and (Hendricks and 

Singhal, 2003) showed that supply chain disruptions significantly cut back firms‟ growth rate 

of revenue and resulted in higher equity risk. The importance to avoid disruption of supply 

chain is critical and need to put as prioritize for the business. Poor management in supply 
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chain, as explained by (Hale and R. Moberg, 2005) can cause a significant financial and 

operational impact on firms that are not properly prepared.  

  Catastrophic events on a larger scale resulting in major losses (an often 

considerable negative publicity coverage), such as the Tylenol tampering in 1982 or the 

1989 Exxon Valdez oil spill, have shown to have an immediate negative impact on stock 

prices of 5-11%, and long term impact of up to 15% for firms that are less effective in 

managing the recovery process (Knight & Pretty, 1998).  

  Moreover (Killian, 2002 ; Peck, 2005) represented that in spite of empirical 

evidence demonstrating the negative impact of supply chain disruptions on the firm. Even a 

relatively small, single disruption of short duration represented to have a detrimental effect 

on a firm‟s financial performance and stock price. An announcement of a product or 

shipment delay can have a swift impact, reducing stock prices by 8% immediately after an 

event, and with a long term reduction of up to 20% over the following six months 

(Hick,2002). 

2.3 Business Continuity Planning Process 

 The BC planning process will help provide clear instruction to identify and 

prioritize key business process and assign proper functional activities in the organization on 

each of the department/division in pre/during and post disaster event. There are several 

BCP methodologies and models available (Elliott e t al., 2002; Savage, 2002; Pitt and Goyal, 

2004; OGC, 1998) 

 The process to write the plan described by numerous authors all of which 

have commonalities and differences particularly in the initial stage 

 1. Executive Level Management Involvement and Participation 

 2. Implementing Business Risk Assessment (RA) 

 3. Developing Business impact Analysis 

 4. Perform continuous exercise, monitor, evaluation and improvement 
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Figure 1: Business Continuity Process 

  (1) Executive level management involvement and participation 

 According to (Doughty, 2001); (Graham & Kaye, 2006); (Hiles & Barnes, 

1999); (Kildow, 2011); (Wrobel, 2009), it is importance for the beginning stage of BC 

planning process to receive strong commitment from executive to senior-level management 

within a business. 

 (Foster and Dye, 2005) believes that the functions of leadership (e.g. 

business strategy and strategic planning) are the core concepts underlying BC planning. 

They found that for the most successful organization, the step of planning business 

continuity involve all senior corporate personnel‟s participation. 

  In this extent, according to them, their BC planning process will start with 

the management approval and endorsement for the organization to design the holistic BC 

planning.  

 (2) Business risk assessment (RA) and business impact analysis (BIA) 

RA and BIA for BC planning model are needed as one of the step to develop 

BCP. The term RA and BIA are not the same. RA identifies and analyzes hazards, the BIA 

considers what the effect would be from the hazard (s) if there were realized.  

RA, according to (Savage, 2002) is the analysis to measure two things (a) 

probability; and (b) loss.  

(Berinato et all ,2007) offers the summary that the risk assessment leads to a 

business impact analysis which help analyze the organization‟s critical functions and 

1. Executive level 
management  

2. Business risk 
assessment (RA) 

and business 
impact analysis 

(BIA)  

3. The creation, 
development and 

implementation of BCP 

4. Continual 
exercising, testing, 

monitoring, evaluation, 
and improvement of 

the BCP. 
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processes and determine the impact that would be felt if these functions and processes were 

interrupted. 

BIA identifies which business activities are mission critical and/or time 

sensitive; and quantifiably prioritizes recovery efforts accordingly.  

The BIA process often follows a universal pattern: (a) assess  the identified 

risk(s) would have to activities in which the business engages that support its ability to 

produce goods and services (b) identify mission – critical systems and establish  (Recovery 

turning objectives : RTOs)  (c) Identify dependencies and interdependencies (supply chains 

and stakeholders) and assess the impact to business functions should interruption or 

disruptions occurs ; (d) evaluate the impact information loss would have on business and (e) 

establish an recovery process. (NFPA 1600, 2013) 

 (3) The creation, development and implementation of BCP. 

 According to (NFPA 1600, 2013) BCP may be “individual integrated into a 

single plan document or combination of two. BCP ,according to (Doughty,2001), is rely on 

incident communication and protect on people as the valuable assets of the company, it is a 

policy statement compose of (1) plan overview, (2) emergency procedure ; (3) notification 

and activation procedures, (4) explanation of the recovery organization structure; (5) 

recovery team descriptions ; (6) recovery plan procedures; and (7) recovery services (e.g., 

vendors , equipment, critical personnel and telephone numbers ; and the appendix)  

Whist, APEC Guideline for BC Planning 2012, The guidebook has shown 

the 10 easy steps to build the company‟s BCP. The step begins with (1) determine BCP 

purpose, scope and team,(2) prioritized activities (PA) and Recovery Time Objectives (RTO), 

(3) What do you need to resume key activities? (4) Risk Assessment – know your disaster 

scenarios (5) Do not forget pre-disaster protection and mitigation (6) Emergency response to 

disaster (7) BC Strategies to early resumption (8) Be financially prepared (9) Exercise makes 

your plan functional and (10) Ongoing review and improvement 

In summary, the commonality between these two approaches emphasize 

on collaboration of teamwork from each assigned department. The team will help identify 

and develop effective BC planning where engage all relevant employees to work together 

during the disaster event. 

 (4) Continual exercising, testing, monitoring, evaluation, and 

improvement of the BCP. 

 The last procedure is to continue exercising, testing, monitoring, evaluation 

and improvement of the BCP. Explanatory models are needed to educate, create an 
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understanding and create a change in culture required (Kajava et al., 2006; Lempinen, 2002) 

to be successful when implementing a business continuity. 

 The objectives of this study are as below: 

                           (1) To study the business process of how to design business continuity                   

planning for each companies?  Define the similarity in business planning process between 

each companies  

 (2) To study about the successful criteria to implement the business 

continuity planning? 

CHAPTER 3 

RESEARCH METHOD 

3.1 Research Instruments 

  This independent study is conducted based on qualitative method. The 

purpose to adopt qualitative research as the research methodology is because it is design to 

associate with an interpretive philosophy (Denzin and Lincoln, 2005). Moreover, qualitative 

design is inductive approach where naturalistic but be able to develop and test theoretical 

perspective relevant to the factors based on concept from literature reviewsv. 

  The method in this study is designed to be semi-structure interview. Since 

this instrument uses more flexible, iterative style of eliciting and categorizing responses to 

questions.vi 

 Alongside, the case studies is applied simultaneously as the research 

strategies to focus on collecting information about a specific objective, event or activity such 

as a particular business unit or organization. In this case studies, the sampling size are 

varied from small, medium organization to large enterprise that had encountered the 

Thailand mega flood on year 2011. The respondents were selected from those whom had 

obtained experience on business recovery after the event.          

 

3.2 Data collection method 

 As mentioned earlier, the technique in this study was semi-structured 

interview. The input of these interviews was meant to conduct to gather more insight of 

specific topics. The interviewees were asked to explain their business process on how to 

design BCP. However, the interviewees had shared insightful information related to the 

series of questions.                                
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3.3 The sampling method 

The sampling size of 4 companies varied from small medium enterprise to large 

organization and MNCs were examined in order to seek for the commonalities of their 

development to design BC planning. 

 

 

Company Type of Business Size of Business Interviewee’s 
Position 

 
 

Company I   

 
 

IT consultant 
Software developer 

 
 

SMEs 

 
 

Owner / Managing 
Director 

 
 

Company II  

 
 

Cement-Building/ 
Materials/Packaging/Chemicals 

 
 

Large Enterprise 
/ Listed 

company in SET  

 
 

Owner / Managing 
Director 

 
 

Company III 

 

5 star hotel / service apartment 

 

Large worldwide 
hotel chain 

 

Director of Loss 
Prevention 

 

 
 
Company IV 

 

Agricultural Business Fertilizer 

 

 

SMEs 

 

Owner / Managing 
Director 
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CHAPTER 4 

RESULT AND DISCUSSION 

4.1 Discussions on findings 

4.1.1 Leadership  

  According to the interview, at the beginning of BC process, the small and 

medium enterprise stated that leaders‟ initiatives are very crucial. 

  However, the large enterprises as well as worldwide hotel franchise had 

expressed their initiative for BCPs because of the management commitment to reach 

international accepted standard; moreover, it was assigned directly by the top executive as 

the worldwide policy to adopt the principal policy.  

 The most important thing to make BCP successful for your 

organization is the strengthen commitment by The CEO. This is one of the reasons why our 

business can perform pretty well even if the catastrophe on year 2011. Moreover, as you 

know we manufacture and export product therefore it is a must for us to have this 

internationally accepted standard this will rest assure our customers that we can ship 

product worldwide regardless of unforeseen circumstance” 

 In summary, this can interpret that strong commitment from leaders in 

every organizations regardless of the size of the firms have paid the important part since 

from the start of developing BC planning. However, for small and medium enterprises, the 

owners are the one who build and start the implementation from the ground.  

4.2 Team cooperation 

The small and medium enterprises share the opinion about the important 

to save human resources; nevertheless, in view of planning procedure, the owners of the 

firms believe that team involvement is crucial in the sense to successfully implement the 

BCP. 

 For the large enterprises as well as MNCs, it is easy to establish the 

division whom can take full responsibility for the whole process of BCP. The structure and 

composition in Business Continuity division for large organization, generally, the composition 

will be varied from the risk analysis staffs, the risk management, cost analysis staffs, the 

evaluation team who will come to investigate the performance of each factories if it reaches 

the standard set up by the BCM team, the recovery team whom will design the recovery 

plans in term of retaining staffs and repair assets.  

"Creative Education: Intellectual Capital toward ASEAN " 554 Graduate School, Silpakorn University



 

 

In the headquarter we have BCM division who will have full access and 

responsibility in managing potential risks. They are the ones who will in charge from the 

holistic Business continuity management throughout the entire organization as well as our 

plants internationally. Moreover, the factory manager will have to work closely with the BCM 

division to understand the BCP policy, organization BCP action plan, scope and mission. 

Because each location of the manufacturing plants will most likely impact different type of 

disasters for example the northern part is prone area for earthquake and flooding, the  

central part is prone area of flooding and central Bangkok may have business disruption due 

to protest from political unrest. 

However, risk management is crucial in the sense to reduce loss in profit, company assets 

and human resources. Businesses‟ major goal is to be able to deliver their goods and 

services smoothly with or without disaster event. 

4.3 Risk assessment and analysis  

 It is important for the company to have the ability for assessing and 

managing risk, in view of this, most of the respondents perceived that their companies must 

understand the threatening risks on especially before – during – or post events. 

“I had no plan during the mega floods in 2011. When the water came, I did 

not know what to do. Although, my client whose company was located in Khon Kaen 

province wanted to buy my software, I could not go to see him at his office and no 

one from my company could not go to see him at his office and no one from my 

company could work on the product because their houses were inundated. Since 

then I aware of how important human resources are. From this incident, I realized 

how important so I need to do something to prepare before the second disastrous 

event happen. I participated in the BCP orientation workshop and now I know how to 

improve my business and protect human resources”. 

 For large enterprises and MNCS, it is necessary to determine and assess 

every aspect on potential threats (both natural or man – made disaster) for example flooding, 

terrorism, protest occurs from political unrest and etc.  

However, the small and medium enterprises their assessment and 

business impact analysis were developed after their businesses the impact of mega flood on 

year 2011.  
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 From the study, small and medium enterprises identified that after event 

assessment and prediction on negative outcome can be the motivations for implementing 

BCP. 

In conclusion, it is necessary for all sizes of organizations to understand 

their potential hazards. 

4.4 Exercise Evaluation and Improvement 

 Because BCP is designed to use mainly whenever disaster event occurs, 

most of the firms might ignore the plan because they have not encountered and experienced 

the disaster event before moreover, they may believe that disaster affect is far from their 

own interest.  

Plan is just a plan and a piece of paper if we do not practice. Soon we will 

forget what to do since people believe that disaster is something far more from their concern. 

I believe that drilling exercise will at least let the company review and check on existing BCP. 

I have company semi-annual meeting, there would be one day we assign as evacuation 

exercise, we motivate employee to join the exercise and we will review and report to them 

afterward” 

 As planning and executing plans are different tasks, most of the 

respondents agree that it is vital to follow up on exercise and make evaluation after establish 

the plan. These will enable the firm to improve their BC strategy.  

 

CHAPTER 5 

CONCLUSION 

   According to the analysis, small and medium enterprises generally 

implement the BCP after their experience from the mega disaster. However, for the large 

enterprises which the function of business requires manufacturing goods and provide high 

standard service, therefore, the internationally accepted standard certificate is a mandate as 

an aim to represent the capacity for recovery from an unexpected business disruption. 

Moreover, the company leader understand the benefit of BCP , as the business owner wants 

to expand their business, protect their employees and contribute to the society by supplying 

their products or services especially to survive on the crisis under a natural and manmade 

disaster. As a result of this, the leaders believe that the BCP will assist the company to lead 

resiliency planning and build their efficiency prepare for risk management at any time 
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therefore maintain continuity in business operation and organization itself to gain competitive 

advantage over the ones without plan. 

   In the planning stage, small and medium enterprises prefer to motivate 

employee engagement to design the plan. Employee engagement motivates to keep up that 

using BCP is a good way to increase awareness that a crisis might occur. However, the 

large as well as MNCs enterprises use the systematic approach by assigning the designated 

team to determine the whole procedures internally and adapt different plan into different 

branches due to the type of disaster prone located.  

   In order to create BCP, all of the companies require business impact 

analysis as well as hazard analysis.  From this study, the effective BCP requires the 

feasibility study to estimate the potential threat. The function of risk analysis need to take 

place and can be applied for every industry whom desire to implement BCP. 

  Lastly the element of continuous training, exercise, evaluation as well as 

revision are mandate to ensure that that all important members of the organization can get 

involve and make revision to enhance the effectiveness of the plan. 

 

5.1 Limitation 

 There were some unavoidable limitations. 

 First of all, due to the time constraints, the sampling size was performed in 

limited number of interviewees. Further study need to be conformed to find better results. 

 Second of all, the MNCs cannot reveal the strategy due to the rules and 

regulation restricted from headquarter. In this case, further study with highly cooperated 

company may offer insightful data. 
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Definition of the study 

The following are definitions of terms used in this study:  

Business Continuity Management (BCM) is defined as a planning process and 

identification of potential impact of internal and external threats and consequential losses, 

which could be due to disruption or loss of key business processes from the accident, attack 

or disaster.  

Business Continuity Plan (BCP) is a plan indicating policies, systems, procedures, etc. so 

as not to interrupt critical business in an unexpected situation, including natural disasters 

such as earthquakes, communicable epidemics, terrorist incidents, serious accidents, 

disruption of supply chains and abrupt changes in management environment, and if critical 

business is interrupted, to enable an enterprise to recover critical business as soon as 

possible  

Business Impact Analysis “The review of scenarios that attempt to predict the impact that 

a crisis event will have on an organization‟s operations” (Laye,2002, p.17) 

Crisis Management is defined as, “Intervention and coordination by individuals or teams 

before, during, and after an event to resolve the crisis, minimize loss, and otherwise protect 

the organization” (ASIS Commission on Guidelines, 2005, p.7). Six stages of crisis 

management that have been identified are: (a) avoiding the crisis, (b) preparing to manage 

the crisis, (c) recognizing the crisis, (d) containing the crisis (e) resolving the crisis, and (f) 

profiting from the crisis (e) resolving the crisis, and (f) profiting from the crisis 

(Augustine,2002). Small business leaders should work to understand these stages and the 

actions required in each stage for their organization. 

An Incident is an event that occurs by chance or is due to a combination for unforeseen 

circumstances, which, if not handled in an appropriate manner, can escalate into an 

emergency, disaster or crisis. 
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Emergency is a sudden, unexpected event and requiring immediate action due to its impact 

to health and safety, the environment, property, violation of regulation or which can result in 

the organization being unable to provide critical business functions for some predetermined 

minimum period of time. Simply put, it is an incident that has very little tolerance for delay in 

response. Examples are evacuation due to fires and triage to a medical case. 

Supply Chain is a series of business linkages that connect suppliers to consumers, 

including development, procurement, manufacture, distribution, and sales. The supply chain 

involves suppliers, manufacturers, distributors (wholesalers), retailers, and consumers. The 

management method that attempts to achieve efficiency and integrated management of 

receipt of orders between clients, procurement of materials and component parts, inventory, 

production and delivery of products with the aim of increasing corporate revenue is called 

“Supply Chain Management.” 

Recovery.  Recovery is the state returning to normal health or prosperity (Websters,1989). 

Recovery is the perceived time to return to a pre-crisis profit level or production level. 

Risk Assessment. Risk assessment is the review of potential crises that a business leader 

may be faced with, and the magnitude and frequency of the event are classified (Laye,2002). 
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Abstract  

Krai-Krue is a well-known crude drug in Thailand. It has been used in many 

Thai folk medicinal remedies. Dried roots of the three Aristolochia species, A. pothieri 

Pierre ex Lecomte, A. pierrei Lecomte and A. tagala Cham., have been reported as 

sources of “Krai-Krue”. The whole plant in the genus Aristolochia contains aristolochic 

acid and its derivatives which are carcinogenic substances targeting at human kidney 

tissue. The National Drug Committee has legally issued to manufacturers to remove 

Krai-Krue from all remedies. In order to protect consumer safety, reliable and effective 

tools for identification of raw herbal materials have been continuously developed. 

Nowadays, molecular marker has become an efficient and powerful identification tool 

for herbal materials. Nucleotide sequence of matK region has a discriminating power 

at species level for land plants. Therefore, the aim of this study is to obtain matK 

nucleotide sequences of A. pothieri, A. pierrei and A. tagala. The complete matK gene 

sequences were successfully generated from plant samples. It was found that matK gene 

of A. pothieri is 1,524 bp while A. pierrei and A. tagala is 1,518 bp of that. Polymorphic 

sites were identified for the identification of Aristolochia plants used as Krai-Krue. 

 

Keywords : Krai-Krue, Aristolochiaceae, Aristolochia, matK gene 
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Introduction 

In recent years, the natural product market has grown rapidly [1]. 

Authentication and identification of raw material play an important role for efficiency 

and safety of consumers. One of global concern is the intake of botanical products 

containing Aristolochia plants. The genus Aristolochia (Aristolochiaceae) widely 

distributes more than 500 species around the world in temperate and tropical area [2]. 

The genus Aristolochia contains aristolochic acid and its derivatives. These compounds 

are kidney targeting carcinogenic substances found in the whole part of plant [3]. 

Twenty-two Aristolochia species are existing in Thailand [4]. Only three species have 

been used in Thai traditional medicine in term of crude drug “Krai-Krue”. 

Krai-Krue is used as an ingredient in Thai folk medicinal remedies for tonic, 

muscle relaxant, diuretic, antipyretic, analgesic, anti-rheumatism, immunostimulant, 

emmenagogue, abortion and liver enhancer [5]. It has been used as ingredient in 10 

herbal recipes on the list of Herbal Medicinal Products A.D. 2006 of Thailand, for 

example, Yahom Nawakod, Yahom Inthajuk, Ya Ummaruekawatee, Ya Tatbunjob, Ya 

Wisumpayayai, Ya Munthatat, Ya Kheawhom, Ya Treehom, Ya Prasaganplu, Ya 

Prasajettapungkee [6]. According to microscopic, morphological and chemical 

profiling approaches, Krai-Krue derived from dried roots of the three Aristolochia 

species, A. pothieri Pierre ex Lecomte [5, 7], A. pierrei Lecomte and A. tagala Cham. 

[8]. 

In 2013, the National Drug Committee has legally issued to manufacturer to 

remove Krai-Krue from all remedies within one years after April 19th, 2013 [9, 10]. 

However, despite warnings, Krai-Krue still be bought from local dispensaries. 

Therefore identification of Krai-Krue by accurate and efficient analysis method is very 

important for safety of customers. 

Due to some limitations of classical plant authentication methods. For 

example, microscopic and macroscopic approaches need experts and chemical profile 

depends on growing state or weather conditions. DNA analysis becomes an alternative 

option to complement with another one to assure the result [11]. In recent years, DNA 

barcoding becomes one of the method for identification an organism at family, genus 

and species levels. For land plants, nucleotide sequence of chloroplast matK region 

have been proposed to be one of core barcode to identify angiosperm at species levels 
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[12]. However, the limited number of DNA sequences has restricted the development 

of rapid molecular identification techniques for these herbs. In this study, full length of 

the matK genes of the three Aristolochia species identified as sources of Krai-Krue herb 

were successfully sequenced. Polymorphic sites of matK were diagnosed for 

differentiation of Aristolochia plants used as Krai-Krue.  

 

Objective 

To obtain complete matK nucleotide sequences of plant origins of “Krai-

Krue” crude drugs 

 

Research methodology 

1. Plant materials 

Five specimens of three Aristolochia taxa were collected in Thailand (Table 

1). All specimens were identified by Assoc. Prof. Thatree Phadungcharoen at the 

Department of Pharmacognosy and Pharmaceutical Botany, Faculty of Pharmaceutical 

Science, Chulalongkorn University, Thailand. Herbarium voucher specimens were 

prepared and kept at the Museum of Natural Medicines, Faculty of Pharmaceutical 

Science, Chulalongkorn University. The collected living plants were then cultivated in 

the Medicinal Plant Garden of the Faculty of Pharmaceutical Science, Chulalongkorn 

University.  

 

Table 1  Plant materials and their accession numbers. 

Sample Place of collections 

(Thailand, Province) 

Voucher 

number 

GenBank 

accession number 

A. pothieri Pierre ex 

Lecomte  

Bangkok MUS-5374 KP998783 

Bangkok MUS-5416 KP998790 

A. pierrei Lecomte Sakon Nakhon MUS-5409 KP998782 

A. tagala Cham. Chiang Mai MUS-5400 KP998786 

 Bangkok MUS-5401 KP998789 
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2. Genomic DNA extraction 

Total genomic DNA was extracted from 80 to 100 mg of fresh leaves of the 

plant. Extraction of the DNA utilized DNeasy™ Plant Mini Kit (Qiagen, Germany) was 

according to the manufacturer's protocol. Briefly, fresh leaves were ground into fine 

powder in liquid nitrogen by a mortar and a pestle, and suspension and lysis buffers 

were then added. The lysate was applied to a column to remove precipitates and cell 

debris by centrifugation. The flow-through fraction was applied to a spin column. The 

spin column was centrifuged, washed and eluted with elution buffer. DNA quantity and 

quality were determined by agarose gel electrophoresis. 

3. PCR amplification and sequence determination of the matK gene 

The complete matK regions of the Aristolochia samples were amplified with 

a primer pair of matK-Aris-F2 and matK-Aris-R1, respectively (Table 2). The PCR 

amplification was performed in 50 μL of reaction mixture GoTaq® Flexi DNA 

Polymerase, consisting of 5X PCR buffer, 25 mM MgCl2, 2.5 mM of each dNTP, 10 

mM of each primer, 5U Taq polymerase (Promega, USA), and 10–100 ng of total DNA 

as a template. PCR amplifications were carried out in a C1000™ Thermal Cycler (Bio-

Rad, USA) using cycling conditions at 96 °C for 3 min, followed by 30 cycles of 96 °C 

for 1 min 30 sec, 55 °C for 1 min and 72 °C for 2 min and final extension at 72 °C for 

10 min. The amplified products were detected by 1.2% agarose gel electrophoresis in 

1X TAE buffer and were visualized by ethidium bromide staining. The sequencing 

process was performed by capillary sequencing (AIT Biotech, Singapore) with 

sequencing primers for the region. The sequences were aligned, edited and analyzed 

using BioEdit Sequence Alignment Editor Version 7.2.5 (Hall, 1999). The obtained 

sequences were assembled for their consensus sequences using DNASTAR® (Version 

8.0.2) program. The sequences were then submitted to DDBJ/EMBL/GenBank 

nucleotide sequence databases with their accession numbers (Table 1). 

4. Sequence analysis of matK DNA 

The five complete matK sequences of the Aristolochia spp. were aligned by 

ClustalX Version 2.1 [13] and MEGA Version 6 [14]. The polymorphic sites were 

identified. 
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Results / Conclusion  

Five complete matK nucleotide sequences of A. pothieri, A. pierrei, and A. 

tagala were successfully amplified by a primer pair of matK-Aris-F2 and matK-Aris-

R1 (Table 2). Four primers, matK-Aris-F2, matK-Aris-F458, matK-Aris-F967 and 

matK-Aris-R1 (Table 2) were used as sequencing primer to obtain nucleotide data. The 

chromatogram of nucleotide sequences was manually corrected. DNASTAR® program 

was used to assemble the data. The length of complete matK sequences is 1,524 bp for 

A. pothieri and 1,518 bp for both of A. pierrei, and A. tagala. The sequences were 

submitted to DDBJ/EMBL/GenBank nucleotide sequence databases with their 

accession numbers (Table 1). 

 

Table 2  Primers used in this study. 

Primer Sequence (5’→3’) 

matK-Aris-F2 CCT TGT TTT GAC TGT ATC GCA C 

matK-Aris-F458 ATA CCC CAC CCC ATC CAT CTG 

matK-Aris-F967 CAC TTG TGG TCT CAA CCG GG 

matK-Aris-R1 GCA CAC GGC TTT CCC TAT G 

 

 The complete matK sequences were aligned by MEGA Version 6. Two 

samples of A. pothieri were completely identical whereas two variation sites were found 

between two samples of A. tagala at position 870 and 1,027. Six indels were observed 

at position 237-242 from the alignment of the three species. Forty-seven polymorphic 

sites were diagnosed among those three species. Six polymorphic sites were diagnosed 

between A. pierrei and A. tagala. (Figure 1).  
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Figure 1  Polymorphic sites of matK region alignment of A. pothieri (1,524 bp), A. 

pierrei (1,518 bp) and A. tagala (1,518 bp). A dot indicates a nucleotide similar to A. 

pothieri and a hyphen reveals an indel. Vertical numbers above the polymorphic sites 

are their positions in multiple sequence alignment. The first position of the alignment 

corresponds to nucleotide position 1 of matK gene. 

 

In conclusion, the full length of matK sequences of the three Aristolochia 

species identified as origins of Krai-Krue herb in Thailand were obtained. The 

differentiation in nucleotide sequences can be used for authentication and phylogenetic 

relationship analysis among those species. In addition, molecular marker can be further 

developed as a convenient and rapid method for identification of the nephrotoxic herb 

for both medicinal and forensic purposes. 

 

Discussion 

Morphological characteristics and chemical profiles of plant have been 

commonly used as classification evidences. In case of the botanical origins of Krai-

Krue, generally, A. pothieri has been clearly differentiated by leaf morphology from A. 

pierrei and A. tagala [15]. But A. pierrei and A. tagala are difficult to differentiate by 

morphology. As far as chemical substances are concerned, chemical profiling using 
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aristolochic acid I as standard reference were also used to analyze raw material of Krai-

Krue and some remedies containing Krai-Krue such as thin-layer chromatograpy (TLC) 

[8], high-performance thin layer chromatography (HPTLC) [16], high-pressure liquid 

chromatography and liquid chromatography/mass spectroscopy (HPLC and LC/MS) 

[17], and ultra-high performance liquid chromatography (UHPLC) [18]. 

In recent years, molecular identification technique is useful for traditional 

herb identification. It is available in the latest edition of the Pharmacopoeia of the 

People’s Republic of China and its online supplementary note [19]. Amongst various 

molecular techniques, nucleotide sequencing of standardized region is an alternative 

approach for herbal material identification to complementary with another method for 

better quality assurance. The chloroplast matK sequence is proposed to be one of core 

standardized region for land plant and also successful for plant identification at species 

level [20, 21]. 

Interestingly, some Aristolochia have very limited DNA sequences 

available in GenBank database. For instance, a partial matK sequence (AB060778.1), 

a complete matK sequence (DQ296649.1) of A. pierrei, and 4 accessions of partial 

matK sequences (AB211567.1, AB060780.1, AB060779.1 and KF498584.1) of A. 

tagala are provided. Unfortunately, no available nucleotide data for A. pothieri from 

the existing database. The limited number of DNA sequences has restricted the 

development of rapid molecular identification techniques for these herbs.  

In this study, full length of matK genes of the three Aristolochia species 

identified as botanical origins of Krai-Krue herbs were obtained. As a result, the matK 

gene sequences of two samples of A. pothieri were identical whereas the differences in 

matK nucleotide sequences of A. tagala collected from different locations were 

observed at the aligned positions 870 and 1,027 (Figure 1). Notably, intra-species 

polymorphism with matK sequences was generally limited to substitution of one or a 

few bases [22]. In addition, this is first study of nucleotide sequence of A. pothieri.  

Based on diagnosed polymorphic sites using sequencing technique as in 

Figure 1, those three Aristolochia species used as Krai-Krue can be differentiated and 

the nucleotide data will be developed as a useful tool for crude drug authentication. 
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Recommendations 

The sequence information of this study is useful for establishment of a Thai 

herb DNA database and for future development of rapid molecular identification tool 

of these Thai traditional medicine and also for new plant species discovery. Our data 

help to assure the herb origin and can be applied for forensic cases and safety control 

by the herbal industries and regulatory authorities. 

 

"Creative Education: Intellectual Capital toward ASEAN " 568 Graduate School, Silpakorn University



References 

1. Da-cheng, H., Shi-lin, C., Pei-gen, X., & Yong, P. (2010). "Authentication of 

medicinal plants by DNA-based markers and genomics." 中草药, 2(4). 

2. González, F. (1997). "Hacia una filogenia de Aristolochia y sus congéneres 

neotropicales." Caldasia, 19(1-2): 115-130. 

3. International Agency for Research on Cancer (IARC) Working Group on the 

Evaluation of Carcinogenic Risks to Humans. (2002). IARC monographs on the 

evaluation of carcinogenic risks to humans. France: IARC Press. 

4. Smitinand, T. (2014). Thai Plant Name (revised ed. the Forest Herbarium, Royal 

Forest Department ed.). Bangkok: Prachachon Ltd. 

5. Vuthithammavech, V. (1997). Encyclopedia of Herbs. Bangkok: O.S. Printing 

House. 

6. Thailand. National Drug Committee. (2006). National List of Essential Medicines 

of Thailand: List of Herbal Medicinal Products A.D.2006: 1-115. 4 Sep. 

7. Sirivan Athikomkulchai, & Nijsiri, R. (2001). “Microscopic characters of 

Aristolochia pothieri root.” Thai Journal of Pharmaceutical Sciences, 18(25): 42. 

8. Sathornviriyapong, S., Picheansoonthon, C., Tiasakul, R., Tiyaworanant, S., and 

Reutrakul, V. (2007). “Botanical origin and identification of Krai-Krue herbal 

plant.” Kasetsart J (Natural Science), 41: 420-432. 

9. Thailand. Announcement of the Ministry of Public Health. (2013). Edition of Krai-

Krue containing registered remedies. In Ministry of Public Health (Ed.), Vol. 130: 

55. Bangkok: Royal Thai Government Gazette. 

10. Thailand. Annoucement of Bureau of Drug Control. (2013). Criteria, method and 

condition for edition of Krai-Krue containing registered remedies. In Bureau of 

Drug Control (Ed.), Vol. 130: 50. Bangkok: Royal Thai Government Gazette. 

11. Shaw, P. C., Ngan, F. N., But, P. P. H., and Wang, J. (2002). “Molecular markers 

in Chinese medicinal materials.” In Authentication of Chinese medicinal 

materials by DNA technology, World Scientific Publising Co. Hong kong: 1-

23. 

12. Hollingsworth, P. M. (2011). “Refining the DNA barcode for land plants.” Proc 

Natl Acad Sci U S A, 108(49): 19451-19452. 

"Creative Education: Intellectual Capital toward ASEAN " 569 Graduate School, Silpakorn University



13. Larkin,M.A., Blackshields, G., Brown, N.P., Chenna, R., McGettigan, P.A., 

McWilliam, H., Valentin, F., Wallace, I.M., Wilm, A., Lopez, R., Thompson, J.D., 

Gibson, T.J. and Higgins, D.G. (2007). “Clustal W and Clustal X version 2.0.” 

Bioinformatics, 23: 2947-2948. 

14. Koichiro Tamura, Glen Stecher, Daniel Peterson, Alan Filipski, and Sudhir Kumar. 

(2013). “MEGA6: Molecular Evolutionary Genetics Analysis Version 6.0.” 

Molecular Biology and Evolution:30; 2725-2729. 

15. Phuphathanapong, L. 1987. “Aristolochiaceae.” In Tem Smitinand, & L. K (Eds.), 

Flora of Thailand, Vol. 5: 1-31. Bangkok. 

16. Phadungrakwittaya, R., Akarasereenont, P., Lumlerdkij, N. L. N., Chotewuttakorn, 

S., Chaisri, S., and Laohapand, T. (2013). “Optimal Detection of Aristolochic Acid 

I in Krai-krue by High Performance thin Layer Chromatography.” Journal of Thai 

Traditional & Alternative Medicine, 10(2): 93-102. 

17. Tripatara, P., Onlamul, W., Booranasubkajorn, S., Wattanarangsan, J., Huabprasert, 

S., Lumlerdkij, N., Akarasereenont, P., and Laohapand, T. (2012). “The safety of 

Homnawakod herbal formula containing Aristolochia tagala Cham. in Wistar rats.” 

BMC complementary and alternative medicine, 12(1): 170. 

18. Wattanarangsan, J. (2012). “Development of Ultra-High Performance Liquid 

Chromatography Technique for Detection of Aristolochic Acid I in Dried Root of 

Aristolochia tagala Cham.” Siriraj Medical Journal-สาร ศิริราช, 64(4): 110-113. 

19. State Pharmacopoeia Commission. 2010b. Pharmacopoeia of the People’s 

Republic of China. Beijing: China Medical Science Press. 

20. Techen, N., Parveen, I., Pan, Z., and Khan, I. A. (2014). “DNA barcoding of 

medicinal plant material for identification.” Curr Opin Biotechnol, 25: 103-110. 

21. Cbol Plant Working Group. (2009). “A DNA barcode for land plants.” Proc Natl Acad 

Sci U S A, 106(31): 12794-12797. 

22. Parmentier, I., Duminil, J. m., Kuzmina, M., Philippe, M., Thomas, D. W., Kenfack, 

D., Chuyong, G. B., Cruaud, C., and Hardy, O. J. (2013). “How effective are DNA 

barcodes in the identification of African rainforest trees?” PloS one, 8(4): e54921. 

 

"Creative Education: Intellectual Capital toward ASEAN " 570 Graduate School, Silpakorn University



1 
 

เทคโนโลยีสารสนเทศและทกัษะการรู้สารสนเทศ 

Information Technology and Information Literacy skill 

ผู้วิจัย นายพษิณุ วรดิษฐ์ , รศ.ดร.กัญจนา  ลินทรัตนศริิกุล 

 สาขาวิชา ศึกษาศาสตร์   มหาวิทยาลัยสุโขทัยธรรมาธริาช 

Abstract 

        The objective of this article is to study information technology and information literacy. 
According to studies and research, educators said that use of information technology did not 
respond to people’s need properly. Unable to check information, people often believe what 
they read on the internet. This causes problems for school pupils and college students who are 
not able to properly do a search and evaluate information. This problem may affect student’s 
performance and they will continue to have it even though they become adult. Thus, students 
should receive training in information literacy skill. 

Introduction 

        With the advancement of information technology, there has been a lot of information 
sources. Whether the information will be usable depends on users’ ability to identify the 
needed information, to locate and access those information as well as to evaluate and use 
them. However, most people lack information skill. According to studies and research, 
educators said that the use of information technology did not meet academic need because 
students often believe and use the information they got from the internet directly. Studying 
involves information analysis, so students must that the information must be retrieved from 
verifiable sources. Niedbala and Fogleman, educators, said that, although advances in 
information technology may improve student, education in the 21st century should include 
teaching of how to access, synthesize and use information, aside from knowledge in each 
subject. Information literacy is the root of important knowledge construction.  Their 
statement conforms to that of the Association of College & Research Libraries (ACRL, 2000) 
which is information literacy, apart from information technology, is an important factor that 
support lifelong learning. Nowadays, assurance of learners’ information literacy competency 
is an important result for college students. 

        Thai education was ranked 54th among all 60 countries in 2014, falling from 51st place 
in 2013. When compared to other sections, education ranked last. It could be said that 
education is a drive to increase Thailand’s competitiveness. (the Quality Learning 
Foundation: QLF) When referring to education and information technology skill, the Institute 
of Management Development (IMD) put Thailand at 47th place out of all 57 countries in 
education ranking, considering Thailand’s whole performance in 2009. The result of the 
assessment of competitiveness in higher education was 5.13 out of 10. The crucial weak point 
was internet usage which ranked very low at 52nd. Thailand’s information technology skill 
also ranked low at 45th. (Office of the Education Council, 2010) In addition, there was a 
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ranking reported by the World Economic Forum from 2009-2010. Thailand’s internet usage 
ranked 41st. Thai people had more chance to access to sources of information and 
knowledge. However, some people misused the internet, especially a group of young people 
and teenagers. This fact is consistent with the finding of the Ministry of Information and 
Communication Technology which indicated that most Thai people still do not use 
information technology appropriately. They lack knowledge, understanding and Technology 
skill. (Ministry of Information and Communication Technology, 2009) The latest ranking 
shows that Thai people’s use of information technology and lack of information literacy is 
still a problem and it is getting worse. 

        Accordingly, problem concerning information usage is an important problem for young 
people and beyond. Thus, reviewing documents and research papers related to information 
technology and information literacy is required in order to plan for developing skills in 
searching and analysing information. This will benefit information users for young people 
and beyond as well as for career. 

Definition of Information Technology 

        Scholars and organizations define Information Technology in the same way. For 
example, Jimba, 1999:80 said that Information Technology means learning or making use of 
technology to create, acquire, store, publicize, retrieve, manage and passing information. 

Information Technology Skill in Educators’ Viewpoint 

        Educators in Australia referred to Information Technology skill as an ability to use 
software and hardware knowledge supported by a computer to search, store and use 
information. (Bundy, 2004) Not only Information Technology skill but Information should 
also be focused on. (Drucker, 1999) Information Technology and Information Literacy skill 
are overlapped significantly. Information literacy focused on communication, searching and 
evaluating. (Association of College & Research Library: ACRL 2000) Therefore, those who 
are involved with undergraduate curriculum development should be aware of the 
development of basic knowledge, skill and attitude in order to prepare students for future 
career. Curriculum in each field is not enough. Development of information technology 
should be included along with academic knowledge. (Pritchard, 2010:373-396) 

        It can be seen that scholars think that information technology should have what it lack 
which is focusing more on information in addition to using technology to search for 
information. Educators think that implanting information literacy into students will prepare 
them for their future career. 

Definition of Information Literacy 

                    United Nations Education Scientific and Cultural Organization (United Nations 
Education Scientific and Cultural Organization: UNESCO, Online) defines Information 
literacy as knowledge of one’s information concerns and needs, and the ability to identify, 
locate, evaluate, organize and effectively create, use and communicate information to address 
issues or problems at hand; it is a prerequisite for participating effectively in the Information 
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Society, and is part of the basic human right of lifelong learning. It is consistent with the 
definition by the International Federation of Library Associations and Institutions 
(International Federation of Library Associations and Institutions :IFLA, Online). Moreover, 
some scholars and organizations such as Webber & Johnston (Webber & Johnston, 2003), 
Information Literacy (Information Literacy : IL, Online), Information Professionals 
(Information Professionals :CILIP 2005,Online) add the word “Ethically” into the definition 
of “Information Literacy” 

Concept of Information Literacy 

                    Information Literacy Competency Standards for Higher Education was reviewed 
by Association of College and Research Libraries in United State of America (Association of 
College and Research Libraries: ACRL 2004) for the purpose to develop the lifelong 
learning. The Standards for Higher Education were set as follows; 

1. Limit the scope of the needed information.  2. Access the needed information effectively.  
3. Evaluate source and information. 4. Compile information into database. 5. Comprehend 
law and society of information use and access by following ethical and legal guidelines. In 
Australia, Bruce, Queensland University of Technology, (Bruce, Online) identifies the 7 
standards of Information Literacy Competency for Higher Education as follows; 1. Use 
Information Technology to access information via network and communication network.  2. 
Identify sources of information or knowledge from other media. 3. Analyze information or 
take measures to solve a problem or make a decision. 4. Control or compile information for 
use when needed. 5. Manage new database for individual use. 6. Using creative method to 
distribute new knowledge. 7.  Seek wisdom or use the information efficiently for benefit of 
the society and Individual development relating to information. Bainton (Bainton, 2001:5-6) 
also has the same concept for Information Literacy. 

                Accordingly, many organizations have similar concept in term of  Information 
Literacy Competency. For example, Information Literacy Competency Standards for Higher 
Education of Association of College and Research Libraries (ACRL,2000) consist of 5 
Standards and 21 indicators as follow; 

Standard One 

The information literate student determines the nature and extent of the information needed. 

Indicators: 

 1.The information literate student defines and articulates the need for information. 

Outcomes Include: 

 2.The information literate student identifies a variety of types and formats of potential 
sources for information. 

 3.The information literate student considers the costs and benefits of acquiring the 
needed information 
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 4.The information literate student reevaluates the nature and extent of the information 
need 

Standard Two 

The information literate student accesses needed information effectively and efficiently. 

Indicators: 

 1.The information literate student selects the most appropriate investigative methods 
or information retrieval systems for accessing the needed information. 

 2.The information literate student constructs and implements effectively-designed 
search strategies. 

 3.The information literate student retrieves information online or in person using a 
variety of methods. 

 4.The information literate student refines the search strategy if necessary. 

 5.The information literate student extracts, records, and manages the information and 
its sources. 

Standard Three 

The information literate student evaluates information and its sources critically and 
incorporates selected information into his or her knowledge base and value system. 

Indicators: 

 1.The information literate student summarizes the main ideas to be extracted from the 
information gathered. 

 2.The information literate student articulates and applies initial criteria for evaluating 
both the information and its sources. 

 3.The information literate student synthesizes main ideas to construct new concepts. 

 4.The information literate student compares new knowledge with prior knowledge to 
determine the value added, contradictions, or other unique characteristics of the information. 

 5.The information literate student determines whether the new knowledge has an 
impact on the individual’s value system and takes steps to reconcile differences. 

 6.The information literate student validates understanding and interpretation of the 
information through discourse with other individuals, subject-area experts, and/or 
practitioners. 

 7.The information literate student determines whether the initial query should be 
revised. 
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Standard Four 

The information literate student, individually or as a member of a group, uses information 
effectively to accomplish a specific purpose. 

Indicators: 

 1.The information literate student applies new and prior information to the planning 
and creation of a particular product or performance.  

 2.The information literate student revises the development process for the product or 
performance. 

 3.The information literate student communicates the product or performance 
effectively to others. 

Standard Five 

The information literate student understands many of the economic, legal, and social issues 
surrounding the use of information and accesses and uses information ethically and legally.  

Indicators: 

 1.The information literate student understands many of the ethical, legal and socio-
economic issues surrounding information and information technology. 

 2.The information literate student follows laws, regulations, institutional policies, and 
etiquette related to the access and use of information resources. 

 3.The information literate student acknowledges the use of information sources in 
communicating the product or performance. 

 

Benefits of Information Literacy 

        Information provide great benefits in the age of information abundance if we know how 
to use them efficiently. Having too many sources and too much information proves obstacles 
to our life, especially for students’ school life. Most people need a method to manage the 
rapidly increasing information in order to study and live efficiently. Information literacy is a 
solution for dealing with a large amount information. 

        Information literacy helps to deal with problems concerning too much information. We 
will receive required training on how to notice the needed information, search and use them 
efficiently. Information literacy helps us to make decision and contribute to the society. 

        Overflowing of too much information leads to students and people in the society 
searching, evaluating, making use and communicating due to an increase of infrastructure 
such as information technology and internet. A large amount of information are not screened 
and evaluated. These information are different from textbooks or research papers which are 
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checked and creditable. Students should be the center to begin solving this problem. They 
receive training in information literacy. This will affect the society for people’s learning, 
career and life in the future. Lifelong learning is an important thing nowadays. Thus, students 
should have learning skills such as developing of reasoning and critical thinking. Information 
literacy skill will help students to achieve their goal in education. This skill is not developed 
miraculously. Training students in this skill is required for today education. 

        Education system still focuses on learning to create expertise in each field. In fact, 
students should be given a chance to have access to and use innovation. Therefore, 
information literacy should be included in lessons in both schools and universities with 
support by those in education system. 

Conclusion 

        Information technology is a needed infrastructure nowadays. However, using technology 
to store, retrieve and present data or information is not enough for the society in this 
information age. Information literacy is an essential skill to drive effective use of information 
technology including searching, evaluating, storing and integrating to get the information that 
meet our needs. Those who have information literacy skill will succeed in sending 
information through information technology because they know how to use online resources, 
access to information, evaluate data correctly and exactly as they need each time as well as 
know how to communicate efficiently using these information. Those who learned 
information literacy skills will have these skills with them the rest of their lives. 
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Abstract 

This study aims to understand consumer satisfaction relating to the global food 

franchises in Bangkok, Thailand. Specifically, this paper seeks to investigate the 

effects of qualities and marketing factors on Thai youth consumer satisfaction. This 

study addresses its research objectives through an empirical investigation adopting a 

quantitative survey in global food franchise sector. This entailed a full-scale survey of 

Thai youth customers (100 respondents) of globally‐franchised fast food in Bangkok, 

Thailand. Self administered questionnaires have been used in this study as a tool to 

determine respondents’ satisfaction on qualities and marketing factors of globally 

food franchises. 

The results, analyzed through simple regression analysis, show positive 

impacts of qualities and marketing factors on the youth customer satisfaction. 

Findings indicated that product quality, service quality, buying behaviour and 

marketing communication have positive impacts on Thai youth customer satisfaction 

when the respondents purchase the globally-franchised fast food. On the other hand, 

convenience location has no positive impact on Thai youth customer satisfaction 

regarding the globally-franchised fast food. The research findings provide guidance to 

managers as to how customer satisfaction is influenced by qualities and marketing 

factors. The theoretical and managerial implications of this research are articulated. 

 

Keywords: Global food franchises, customer satisfaction, Thai youth consumers, 

quality, marketing factors 
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A Literature Review 

Franchises have become very popular today. It is evident that convenience 

plays a prominent role in the food choices of today’s consumers (Wesslen et al., 

2002). A trend having begun throughout the Western world, consumer demand for 

convenience foods is now on the rise around the globe. The growing presence of 

drive-thru windows, microwave dinners, take-out meals, home delivery and internet 

shopping, all demonstrate the importance of convenience in determining food choices. 

Costa et al. (2009) argued that convenience determines where, when, why, what, how, 

and even with whom we eat. Several studies have examined the role that convenience 

plays in determining food choices, in particular, studies looking at the role of 

convenience in relation to full meal preparation and/ or consumption. Furthermore, 

the consumer’s tendency to value convenience over price and consumers’ purchasing 

patterns. Over the past few years, reflecting the fact that consumers increasingly value 

convenience and are making the growth of these powerful global food franchises 

chains is leading to increased. 

Thailand is a country where the global food franchises are growing rapidly. In 

global food franchises business, customer satisfaction is something that obtains over 

time by providing superior customer service for getting long term profit. Global food 

franchises in a highly competitive market place where competitors know each other 

about their position (Codrington, 2002). Therefore, customers’ satisfaction is the 

feedback of a successful global food franchises marketing strategy in a competitive 

market that creates value for money for customers. Rating of global food franchises 

attribute with a view to identify major attributes for choosing eating outlets, the data 

were collected on six attributes of global food franchises, , which are, product quality, 

service quality, buying behavior, location, communication and customer satisfaction. 
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Introduction 

Food is considered as one of the human survival needs. A person considers 

the satisfaction of this need as priority because it appeals to his sense of taste and 

appearance. Nowadays, consumers seem to have busy lives, so that the time available 

to cook meals is being squeezed between work and leisure commitments. Consequently, 

this has placed more emphasis on fast food items. Global food franchises are a rapidly 

growing industry in the world as well as in Thai, especially in the urban areas. If a 

person gets the added benefits of quick service on site or home delivery within half-

an-hour or a drive-through order and delivery process, it would completely 

complement his hectic, modern and urban lifestyle. Global food franchises or quick 

service restaurant is the name given to such a convenience. These restaurants offer 

fast food such as sandwiches, pastries, pizzas, processed meat delicacies, and local 

favorites, to the customers. 

Today, global food franchises industry is getting adapted to Thai food 

requirements and is growing in Thailand. It is gaining acceptance primarily from Thai 

youth and younger generations and is becoming part of life.  

This study focuses on the factors influencing the satisfaction of Thai youth on 

purchasing global food franchises, age between 12-19 years. Global food franchise 

right now is one of the good business opportunity and very competitive business in 

the global market. According to this study, it was found that, the customer satisfaction 

is extremely beneficial to global food franchises business. Customer satisfaction are a 

valuable for businesses to protect revenue and profitability, helping franchisor gain a 

better understanding of customers' requirements and concerns so that to improve the 

products and standards of service in line with customers' needs.  

Objectives 

The purposes of this research are to investigate the impacts of factors upon 

youth customer satisfaction, and to extend the understanding of qualities, marketing 

factors and customer satisfaction. To achieve these research objectives, the following 

research questions are posed. 
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1. What are the factors affecting youth customer satisfaction? 

2. Do qualities and marketing factors relate to youth customer satisfaction? In 

what way? 

This question can be divided into three issues, all of which will be addressed. 

Firstly, the research explores what are the factors influencing youth customer 

satisfaction. The reviews indicate the significant effects of quality and marketing 

factors such as location on customer satisfaction. The second issue of this research 

question endeavours to probe the relationship between proposed factors (qualities and 

marketing factors) and youth customer satisfaction. To extend our understanding of 

factor influencing youth customer satisfaction, this research proposes a direct 

association between qualities and youth customer satisfaction as well as the direct 

relationship between marketing factors and youth customer satisfaction. The results of 

the effect of the proposed factors on youth customer satisfaction will be discussed in 

Discussion and Conclusion sections.  

 

Research Methodology 

A qualitative research was applied in exploring the attributes of the factors 

influencing youth customer satisfaction to buy global food franchises. Qualitative 

research is conducted to assess the relationship between abstract variables of consumer 

behaviour and the factors affecting it. The analysis is based on consumer responses, 

which are words and phrases. These responses are further standardized on rating and 

measurement scales for performing statistical analysis, so that the inferences from the 

sample study might be generalized over larger population. 

This study is based on primary data collected from the globally franchised fast 

food consumers using a structured questionnaire with close-ended questions. The 

questionnaire also included the questions asking the respondents about demographic 

information, followed by the questions related to preference, meal and frequency of 

consuming global food franchises. The questions rating the product quality, service 

quality, buying behaviour, convenience location and marketing communication which 

affect customer satisfaction are listed in the final section. 

"Creative Education: Intellectual Capital toward ASEAN " 581 Graduate School, Silpakorn University



Samples for the study consisted of Thai youth segment (indicated as consumer 

in this study) in the age group of 12 to 19 years. Convenience samples are drawn from 

Siam area, Bangkok. The data were collected in Siam area, Bangkok 100 structured 

questionnaires were by distributed. Data were collected from the targeted respondents, 

while they were in malls or in global food franchises outlets. The questionnaire shown 

in appendix B and had the following dimensions:  

• Demographics of the respondent such as gender, age, education level and 

income 

• A factors for choosing junk food by Thai teenager such as influence of 

advertisement, location,  buying behaviour, convenience and service speed, 

quality and variety of food 

• Outcome dimension; the level of satisfaction with product, service and price 

Survey method using self administered questionnaires have been used in this 

study as a tool to determine respondents’ consumer preference relating to the global 

food franchises by Thai youth. This research selects the local global food franchises 

which were operating for a long time here in Siam area, Bangkok in the capital city of 

Thailand. 

Methods of Data Analysis 

Data were subject to statistical analysis such as descriptive statistical analysis 

and frequency distribution. These analyses were used to describe all data. For in-depth 

analyses the data were being analyzed by using simple regression. 

Hypotheses 

The main hypothesis of this study is that marketing communication, location, 

buying behaviour, service quality and product quality affect youth customer 

satisfaction in the global franchisees food. The following are hypotheses development 

based on literature reviews. 

Hypotheses 1: Product quality has positive impact on youth customer satisfaction. 

Hypotheses 2: Service quality has positive impact on youth customer satisfaction. 
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Hypotheses 3: Buying behaviour has positive impact on youth customer satisfaction. 

Hypotheses 4: Convenience location has positive impact on youth customer 

satisfaction. 

Hypotheses 5: Marketing communication has positive impact on youth customer 

satisfaction. 

Results and Conclusions 

 Hypotheses 1: Product quality has positive impact on youth customer 

satisfaction. 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .606a .368 .361 .47367 

a. Predictors: (Constant), Quality 

 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 12.786 1 12.786 56.988 .000a 

Residual 21.987 98 .224   

Total 34.773 99    

a. Predictors: (Constant), Quality 

b. Dependent Variable: Satisfaction 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 1.194 .396  3.017 .003 

Quality .713 .094 .606 7.549 .000 

a. Dependent Variable: Satisfaction 

 

"Creative Education: Intellectual Capital toward ASEAN " 583 Graduate School, Silpakorn University



From the table of Regression identified the factors able to explain that 36.8% 

of the outcomes with the significant level 0.00, the factors are product quality. 

Question 34; The quality of food is excellent, Question 35; The food is tasty and 

flavorful, Question 36; The food is served hot and fresh, Question 37; The menu has a 

good variety of items, Question 38; Food Standard Certification (ISO, GMP, HACCP, 

etc), the significant level 0.000, we can conclude that the product quality has positive 

impact on youth customer satisfaction to buy global food franchises. Therefore, 

subjects exposed to the product quality factor, supported Hypotheses 1: Product 

quality has positive impact on youth customer satisfaction. Therefore, we can 

conclude that, product quality directly affects customer satisfaction and opportunities 

for increasing profitability and better access to the market and increasing the customer 

satisfaction. 

Hypotheses 2: Service quality has positive impact on youth customer 

satisfaction. 

 

 
 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .278a .077 .068 .57223 

a. Predictors: (Constant), Service 

 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 2.683 1 2.683 8.193 .005a 

Residual 32.090 98 .327   

Total 34.773 99    

a. Predictors: (Constant), Service 

b. Dependent Variable: Satisfaction 
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Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 2.737 .500  5.469 .000 

Service .338 .118 .278 2.862 .005 

a. Dependent Variable: Satisfaction 

 

From the table of Regression identified the factors able to explain that 7.7% of 

the outcomes with the significant level 0.00, the factors are service quality. Question 

29; The service speed is excellent, Question 30; Eating junk food frequently is very 

convenient for you, Question 31; Eating junk food enables you to eat the meal 

wherever you want, Question 32; Eating junk food frequently saves the time, 

Question 33; Saving time on food preparation, the significant level 0.005, we can 

conclude that the service quality has positive impact on youth customer satisfaction to 

buy global food franchises. Therefore, subjects exposed to the service quality factor, 

supported Hypotheses 2: Service quality has positive impact on youth customer 

satisfaction. Therefore, we can conclude that, customer service quality directly affects 

customer satisfaction and opportunities for increasing profitability and better access to 

the market and increasing the customer satisfaction. 

 

Hypotheses 3: Buying behaviour has positive impact on youth customer 

satisfaction. 

 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .306a .094 .085 .56703 

a. Predictors: (Constant), Buying 
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ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 3.264 1 3.264 10.152 .002a 

Residual 31.509 98 .322   

Total 34.773 99    

a. Predictors: (Constant), Buying 

b. Dependent Variable: Satisfaction 

 
 
 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 3.080 .344  8.966 .000 

Buying .277 .087 .306 3.186 .002 

a. Dependent Variable: Satisfaction 

 

From the table of Regression identified the factors able to explain that 9.4% of 

the outcomes with the significant level 0.00, the factors are buying behaviour. 

Question 24; Eating junk food when go to shopping, Question 25; Eating junk food 

when watch movie, Question 26; Eating junk food when as a meeting place, Question 

27; Eating junk food when celebrate, Question 28; Eating junk food when have social 

party, the significant level 0.002, we can conclude that the buying behaviour has 

positive impact on youth customer satisfaction to buy global food franchises. 

Therefore, subjects exposed to the buying behaviour factor, supported Hypotheses 3: 

Buying behaviour has positive impact on youth customer satisfaction. Therefore, we 

can conclude that, buying behaviour directly affects customer satisfaction and 

opportunities for increasing profitability and better access to the market and 

increasing the customer satisfaction. 
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Hypotheses 4: Convenience location has no impact on youth customer 

satisfaction. 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .102a .010 .000 .59259 

a. Predictors: (Constant), Location 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .359 1 .359 1.022 .315a 

Residual 34.414 98 .351   

Total 34.773 99    

a. Predictors: (Constant), Location 

b. Dependent Variable: Satisfaction 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 3.653 .505  7.234 .000 

Location .126 .124 .102 1.011 .315 

a. Dependent Variable: Satisfaction 

 
From the table of Regression identified the factors able to explain that 1.0% of 

the outcomes with the significant level 0.00, the factors are convenience location. 

Question 19; Convenience location at city center area, Question 20; Convenience 

location at shopping mall, Question 21; Convenience location at BTS station, 

Question 22; Convenience location to get there (Near Education Institute), Question 

23; Convenience location to theater, the significant level 0.315, we can conclude that 

the convenience location has no impact on youth customer satisfaction to buy global 

food franchises. Therefore, subjects exposed to the convenience location factor, not 

supported Hypotheses 4: Convenience location has positive impact on youth customer 

satisfaction. 
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Hypotheses 5: Marketing communication has positive impact on youth 

customer satisfaction. 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .313a .098 .089 .56572 

a. Predictors: (Constant), Communication 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 3.409 1 3.409 10.652 .002a 

Residual 31.364 98 .320   

Total 34.773 99    

a. Predictors: (Constant), Communication 

b. Dependent Variable: Satisfaction 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 2.708 .448  6.040 .000 

Communication .357 .109 .313 3.264 .002 

a. Dependent Variable: Satisfaction 

From the table of Regression identified the factors able to explain that 9.8% of 

the outcomes with the significant level 0.00, the factors are marketing communication. 

Question 13; Advertising on Media (Television, Internet, News Paper, etc.), Question 

14; Price discount, Question 15; Quantity increase, Question 16; Free gift set (Toy, 

Souvenir, Glass, etc.), Question 17; Reward coupon, Question 18; Joint Promotion, 

the significant level 0.002, we can conclude that the marketing communication has 

positive impact on youth customer satisfaction to buy global food franchises. 

Therefore, subjects exposed to the marketing communication factor, supported 

Hypotheses 5: Marketing communication has positive impact on youth customer 

satisfaction. Therefore, we can conclude that, marketing communication directly 

affects customer satisfaction and opportunities for increasing profitability and better 

access to the market and increasing the customer satisfaction. 
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Discussion 

In this study investigated the factors influencing youth customer 

satisfaction (teenager in age between 13-19 years) regarding global food 

franchises in Siam area, Bangkok, Thailand. . Nowadays in Thailand, the growing of 

global food franchises has greatly booming. We can find global food franchises 

almost in every crowded area in Thailand. Especially, in Bangkok, there are many 

local brand restaurants as well as internationally branded franchised restaurants. Siam 

area is a shopping and entertainment area in the Siam District of Bangkok, Thailand. 

Siam area hosts a large number of global food franchises outlets. 

According to empirical findings, customers perceive global food 

franchises to have a better customer satisfaction. In addition, the qualities and 

marketing factors regarding globally-franchised fast food, which are product 

quality, service quality, buying behavior and marketing communication were found 

to have positive impacts on youth customer satisfaction. The findings indicate 

that better product quality lead to a higher degree of customer satisfaction when 

the customers buy or consume globally-franchised fast food.  

This study does, however, reject the factor that convenience location has 

positive impact on youth customer satisfaction. Furthermore, customer was found 

to be greater in franchise stores. In addition, the global food franchises was 

found to have a positive direct relationship with customer satisfaction by the 

findings and indicates that higher levels of customer in marketing 

communication and customer buying behaviour lead to a higher degree of 

customer satisfaction among global food franchises. 

Moreover, it was found that satisfaction has the relationship with service 

quality. These important findings indicate that is necessary for increase the 

number of customer satisfaction and has been proved to have a positive impact 

on and satisfaction. 

Finally, global food franchises are, nevertheless, youth people’s favorite 

restaurants. They choose these places because global food franchises 

restaurants succeed in adapting to youth people’s needs and expectations. 
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Youth people are characterized by low income, lack of time, convenience and 

need for socializing. Global food franchises fulfill these needs by offering 

cheap products with product quality. So as the youth people to enjoy the time 

spent at the global food franchises and to the criteria that the youth people 

mentioned as being of major importance factors when choose global food 

franchises restaurant are: product quality, buying behaviour, marketing 

communication and service quality affect youth customer satisfaction in the global 

franchises food. 

 

Recommendations 

According to the results of the research, it has been determined that product 

quality, service quality, buying behaviour and marketing communication has the 

highest impact on customer satisfaction, franchisor need to focus on this factors. 

Moreover, respondents mostly prefer to go to McDonald’s. Consequently, it can be 

asserted that Thai teenager prefer western style restaurants.  

In Siam area, Bangkok, Thailand, many factors such as influence of product 

quality, buying behaviour, marketing communication and service quality, as a result 

of these developments, there have been some modifications in the life styles and 

nutrition habits of Thai youth. Global food franchises offer customers standard 

menus including many products. The food that junk food outlets serve should not 

carry any risks for people’s health. The preparation and cooking of foods that are not 

appropriate to the nutrition rules affect man’s health both in the short and the long 

run. Especially youth that show a great interest to such restaurants should be informed 

to be able to make the right choices.  
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Abstract 

Background/Aims: Non-alcoholic fatty liver disease (NAFLD) is an emerging problem 

worldwide including the Asia-Pacific region. It can be diagnosed by non-invasive and low-

cost liver ultrasonography with high sensitivity and specificity. Metabolic syndrome is also a 

common and well known as a major risk factor for NAFLD. However, there are no current 

data on the cost-effectiveness analysis of early screening ultrasonography with lifestyle 

modification as an early intervention in this high risk group.  

Objectives: To perform the cost-effectiveness analysis of ultrasonography screening for 

NAFLD in metabolic syndrome patients in the context of Thailand. 

Materials and Methods: A cost- effectiveness analysis using a hybrid model consisting of a 

decision tree and Markov models was conducted over the patients’ lifetimes under societal 

perspective to compare costs and health benefits of ultrasonography screening for NAFLD 

with intervention by weight reduction in a cohort of patients aged 50 years with metabolic 

syndrome versus no screening. The effectiveness and utility parameters were determined by 

systematic literature reviews, while costs and mortality parameters were determined using 

Thailand database analysis. All costs were presented in 2014 Thai Baht, THB. The discount 

rate of 3% was applied for both costs and outcomes. One-way and probabilistic sensitivity 

analyses were also performed. 

Results: The outcome measurement was the incremental cost-effectiveness ratio (ICER), 

with 160,000 THB or less per 1 quality-adjusted life year (QALY) gained considered cost-

effective. Ultrasonography screening with weight reduction was cost-effective with ICER of 

19,706 THB per QALY gained (THB/QALY) when comparison with no ultrasonography 

screening. Probability of no advanced fibrosis progression to advanced fibrosis, probability 

of advanced fibrosis progression to compensated cirrhosis, and risk reduction of weight 

reduction were the most three influential parameters on ICERs. According to willingness-to-

pay of Thailand, the probability of ultrasonography screening being cost-effective was 67%. 

Conclusions: Ultrasonography screening for NAFLD with early intervention in the 

metabolic syndrome patients is possibly a cost-effective screening in Thailand with low 

sensitive. Policy makers may consider our findings as part of information for their decision 

making. 

Keywords: Cost-effectiveness analysis, cost-utility analysis, ultrasonography screening, 

Non-alcoholic fatty liver disease, metabolic syndrome  
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Introduction 

Non-alcoholic fatty liver disease (NAFLD), the presence of fat infiltration in the 

liver without other causes of liver disease and excessive alcohol drinking, is the most 

common cause of fatty liver. NAFLD is histological categorized into 2 groups; Non-

alcoholic fatty liver (NAFL) or simple steatosis and Non-alcoholic steatohepatitis (NASH). 

Simple steatosis is defined as the presence of fatty liver without evidence of hepatocytes 

injury or ballooning of the hepatic cells and it is lower risk of liver disease-related death 

whereas NASH is more severe condition, defined as the presence of hepatic steatosis 

causing hepatic inflammation with hepatic cells injury or ballooning. NASH has a higher 

risk of liver disease-related death from liver cirrhosis and hepatocellular carcinoma (HCC). 

NAFLD is the highest prevalence form of chronic liver disease in the world. This is 

an emerging problem worldwide including the Asia-Pacific region. NAFLD is more 

prevalent with pre-existing metabolic conditions than the general population. This is a very 

high correlation with insulin resistance and metabolic syndrome. Metabolic syndrome is also 

a common and well known as a major risk factor for NAFLD.  

NAFLD is associated with many metabolic risk factors such as diabetes mellitus, 

dyslipidemia, and obesity. A study of type 2 diabetes patients reported that prevalence of 

NAFLD diagnosed by ultrasonography was very high (69%) (Leite, Salles, Araujo, Villela‐
Nogueira, & Cardoso, 2009). The prevalence of NAFLD in individuals with dyslipidemia 

who visited lipid clinics was approximately 50 percent (Assy et al., 2000). Most studies 

agree that many features of metabolic syndrome are associated with NAFLD except in the 

Asian countries, that NAFLD was often reported  in non-obesity (Vernon, Baranova, & 

Younossi, 2011).  

The long term outcomes of the NAFLD patients have been reported in several 

studies in the recent years. This condition may lead to liver cirrhosis, liver cancer, liver 

failure, and death. NAFLD have been increased the overall mortality. Its majority causes of 

death are the cardiovascular disease (28% of total mortality). In addition, there is an 

increased risk of death from extra-hepatic cancers (25% of total mortality) and from liver-

related death (13% of total mortality), which is the third leading causes of death for NAFLD 

patients (Musso, Gambino, Cassader, & Pagano, 2011). 

The prevalence of NAFLD in the general population has been recorded with a 

number of diagnostic tools (both invasive and non-invasive tests). Liver biopsy is the current 

gold standard for NAFLD diagnosis and staging. It is more invasive and cannot be used in 

several population-based studies. There are a recent systematic review of the epidemiology 

and natural history of NAFLD. It proposed that the estimate of prevalence of NAFLD in the 

worldwide were in the ranges of 6-35 percent with a median of 20% in the general 

population, based on the different of investigation tools. The prevalence of NAFLD is 

increasing rapidly worldwide. It may be the result of western lifestyle and the increasing in 

the prevalence of obesity in the Asia-Pacific region. The prevalence of NAFLD has 

increased rapidly in the past two decades (Liu, 2012). The prevalence is higher in the very 

high risk patients such as type 2 diabetes mellitus (50%), obesity (30-76%) and morbid 

obesity (up to 98%) (Vernon et al., 2011) and up to 5% of these patients may develop 

unpredicted liver cirrhosis (Haentjens et al., 2009). Although, the prevalence of NAFLD in 

the patients with metabolic syndrome in western countries were still higher than the Asian 

countries; however, the prevalence of NAFLD in this group in the Asian including Thai 

population were rapidly increased up to 67 percent even in the non-obese patients 

(Phisalprapa et al., 2014).  

Even if NAFLD will represents a major public health burden in the near future, its 

natural history, predictors, and determinants of severity are incompletely understood because 

of limitations in the best diagnostic modalities and most of patients are asymptomatic until 

late and very severe complications occur.  
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In the metabolic syndrome patients who had early detection of NAFLD, there were 

many effective strategies to treat and prevent the progression of the disease to more 

advanced stages such as life style modification, tight control of the risk factors, and specific 

medications (vitamin E and pioglitazone) (Mahady, Wong, Craig, & George, 2012) whereas 

the patients who had late detection will face with the serious and high cost complications. 

Thus, early non-invasive detection of fatty liver disease is clinically important.  

To early detection of this condition, there were several non-invasive diagnostic 

methods for NAFLD and NASH besides of invasive-liver biopsy. Nevertheless, it is 

important to emphasize that although elevated of the liver enzyme or alanine 

aminotransferase (ALT) is generally associated with histological Non-alcoholic 

steatohepatitis. A large number of patients with normal ALT levels may also have NAFLD 

and some of them already developed the advanced cirrhosis. The serum ALT was normal 

(less than 40 U/L) in 80 percent of the NAFLD patients (Browning et al., 2004; Phisalprapa 

et al., 2014). Therefore, serum ALT alone cannot be used to rule out significant chronic liver 

disease in patients suspected of NAFLD anymore, especially those with type 2 diabetes 

mellitus or hepatomegaly (Amarapurkar & Patel, 2003).  

Non-invasive radiological methods used to assess the prevalence of fatty liver 

include ultrasonography (US), computed tomography (CT), and magnetic resonance 

imaging (MRI) yields more sensitivity and specificity (Bohte, van Werven, Bipat, & Stoker, 

2011). Liver ultrasonography is the most common technique used to evaluate the presence of 

fatty liver in the clinical practice and population-based studies because of simple, non-

invasive, inexpensive, and accessible. In the present day, ultrasonography can be used to 

early diagnosis of NAFLD as a standard imaging diagnostic tool of fatty liver in many cases 

(Hernaez et al., 2011). There is a systematic review and meta-analysis summarized the 

accuracy of US, CT, and MRI for the evaluation of fatty liver compared with liver biopsy as 

the standard test (Bohte et al., 2011). Mean sensitivity ranges for each subgroup were 73.3-

90.5% (US), 46.1-72.0% (CT), and 82.0-97.4% (MRI). Mean specificity ranges were 69.6-

85.2% (US), 88.1-94.6% (CT), and 76.1-95.3% (MRI). Overall performance of MRI was 

better than US and CT. MRI can be considered modalities of choice for accurate and early 

evaluation of fatty liver but the cost of screening should be more concerned. 

However, a recent meta-analysis showed that ultrasonography had a quite high 

reliable and accurate detection of moderate to severe fatty liver when compared with liver 

biopsy (Hernaez et al., 2011). The overall sensitivity and specificity of ultrasound were 

84.8% (95% CI: 79.5-88.9) and 93.6% (95% CI: 87.2-97.0), respectively. The area under the 

summary receiving operating characteristics (ROC) curve was 0.93 (95% CI: 0.91-0.95). It 

proposed that the sensitivity and specificity of ultrasound were similar to that of other 

imaging techniques (CT or MRI).   

The American Association for the Study of Liver diseases (AASLD) 2012 

(Chalasani et al., 2012) recommended that screening for NAFLD in adults who visited the 

primary care clinics or the high risk groups visiting diabetes mellitus or obesity clinics is not 

advised in the present day due to uncertainty of diagnostic tests and treatment options, along 

with lack of knowledge related to the long-term advantages and cost-effectiveness issues.  

In the present evidence-based, there are no studies related to the cost-effectiveness 

analysis of ultrasonography screening test for the NAFLD especially in the high risk group 

as in the metabolic syndrome patients even this problem is rapidly increased burden 

worldwide including in Thailand and the cost of ultrasonography screening is quite cheap 

when compared with other countries. If this study results can prove that the ultrasonography 

screening is cost-effective, it will contribute to the high risk group to early access to 

healthcare with the low cost as a national policy. These patients will get the appropriate 

treatment to prevent the more serious complications and improve their quality of life. 
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Objectives 

General objectives 

1. To evaluate the cost-effectiveness analysis of ultrasonography screening for Non-

alcoholic fatty liver disease in the patients with metabolic syndrome 

Specific objectives 

1. To evaluate the number of cases prevented from cirrhosis, HCC, and death by 

ultrasonography at each period after screening 

2. To evaluate the cost-effectiveness analysis of ultrasonography screening in terms 

of the additional costs per 1 life-year (LY) saved  

3. To evaluate the cost-utility analysis of ultrasonography screening in terms of the 

additional cost per QALY gained  

4. To evaluate effect of the uncertainties of the parameters in the models  

Research methodology 

Study design 

This research is a descriptive study focused on the cost-effectiveness analysis of the 

ultrasonography screening for NAFLD in the metabolic syndrome patients. 

Data collection 

This study used the primary data from a descriptive cross-sectional study that 

reported the prevalence of NAFLD in the metabolic syndrome patients (total N = 509) at 

Siriraj Hospital, Mahidol University, Thailand. It was conducted in the metabolic syndrome 

patients at internal medicine out-patient department of Siriraj Hospital between November 

2011 and October 2013.  

Diagnostic criteria of metabolic syndrome 
Metabolic syndrome is defined according to “the Harmonizing the Metabolic 

Syndrome definition” (Alberti et al., 2009) as having 3 or more of the following 5 

components:  

1) Abdominal obesity or elevated waist circumference: a cut-off point for Asian 

population at waist circumference ≥ 90 cm in men and ≥ 80 cm in women 

2) Elevated triglyceride: ≥ 150 mg/dL or taking lipid-lowering medication 

3) Low HDL-cholesterol: < 40 mg/dL in men and < 50 mg/dL in women 

4) High blood pressure: ≥ 130/85 mmHg or treated for hypertension 

5) High fasting plasma glucose: ≥ 100 mg/dL or having diabetes or taking medicine  

Inclusion criteria 

1. Age more than 18 years 

2. The patients who diagnosed of metabolic syndrome according to the harmonizing 

criteria at internal medicine out-patient department of Siriraj Hospital 

Exclusion criteria 

1. Ethanol consumption of more than 21 drinks (male) and 14 drinks (female) 

2. Used medications which can cause fatty change in the liver 

The ultrasonography diagnostic patterns of fatty liver disease were estimated by 2 

gastrointestinal-specialist radiologists. In this cross-sectional study, the total of 509 

metabolic syndrome patients were enrolled and tested by abdominal ultrasonography. The 

prevalence of fatty liver and cirrhosis were recorded. And then the NAFLD fibrosis score 

using 6 variables was constructed. This scoring system distinguished between advanced 

fibrosis and no advanced fibrosis patients. The regression formula is:  

NAFLD fibrosis score = -1.675 + 0.037 x age (years) + 0.094 x body mass index 

(kg/m2) + 1.13 x impaired fasting plasma glucose/diabetes (yes = 1, no = 0) + 0.99 x 

AST/ALT ratio - 0.013 x platelet (x10
9
/l) - 0.66 x albumin (g/dl) 

Using the area under the ROC curve, 2 cut-off points identified the advanced fibrosis 

(> 0.676), indeterminate (-1.455 – 0.676), and no advanced fibrosis (< -1.455) fibrosis. 
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Unit cost calculation of ultrasonography  

 The unit cost of ultrasonography calculated by using unit cost data from Siriraj 

Hospital. The ultrasonography unit is a patient care cost center (PCC) that is responsible for 

direct patient services. The direct cost of ultrasonography cost center will be calculated by 

summing labor, capital, and materials costs. Labor costs include salaries and fringe benefits. 

For staffs who work in more than one cost center, labor costs were calculated in ratio based 

on the working time in each cost center. Capital costs include annualized discounted 

depreciation of building, vehicles, equipment, and the opportunity cost of land. Using the 

straight-line depreciation with step down approach, we assumed that the services from the 

capital items divided equally over the useful life of the capital items. The depreciation cost 

was calculated by using the economic approach. The interest was calculated for the whole 

period of the useful life of the capital item, and then discount to the time of analysis. An 

annuity factor was developed for this purpose. In the calculation, we used replacement cost 

instead of original cost. Replacement cost adjusted the original cost with an inflation 

adjustment factor, which was calculated using the consumer price index (CPI) factor. 

The useful life of buildings and structure will be considered to be 20 years; the useful 

life of ultrasonography machine was assumed to be 8 years. A 3 percent discount rate was 

used to calculate the cost of depreciable assets and the opportunity cost of land. Materials 

costs cover radiology materials and utilities (water, telephone, electricity, Internet). After 

deriving the direct cost of each cost center, we allocated the direct cost of SCCs to PCCs. 

After being allocated to PCCs, the direct costs of SCCs were known as the indirect costs of 

PCCs. These indirect costs include all costs that cannot be allocated directly to final cost 

centers. In this way, the unit cost included not just direct costs but also the overhead costs 

incurred in treating a patient. The common overhead departments are the administration, 

nursing administration, laundry, kitchen, maintenance, transport, and store. Then, the unit 

cost of ultrasonography was calculated by the formula of  

Unit cost      =      Total cost         in one time of period 

                                                       Total outcome  

Conceptual framework  

 This conceptual framework provides an overview about the steps of research plan 

and the information need to collect and calculate. For this study, conceptual framework 

showed five main steps of the economic evaluation (Figure 1). 

Step 1: A hybrid model consisting of a decision tree and three Markov models was 

established. The primary data, secondary data, and data from systematic literature review 

were filled in the model. 

Step 2: Total costs between the groups of patients who receive the ultrasonography 

screening versus the group of patients who do not have the screening were compared. 

Step 3: The effectiveness in terms of number of cases prevention from cirrhosis and HCC, 

and death, life-years saving and QALYs gained were compared between two groups 

Step 4: The incremental cost effectiveness ratio (ICER) was calculated. 

Step 5: The uncertainties in parameter estimates were tested using one-way, probabilistic 

sensitivity analyses and Tornado graph were performed.  

The Economic model 

The hybrid model consisting of a decision tree and Markov models is shown in Fig. 

2. A decision tree model was constructed to divide the metabolic syndrome patients into two 

groups; screening and no screening groups. However, the whole effect of the screening such 

as death and long-term effect of slow disease progression to cirrhosis and HCC cannot be 

captured with only decision tree model. Thus, it is important to estimate long-term clinical 

and economic outcomes associated with those who have survived using another 

model.  Therefore, the Markov models was developed using a lifetime horizon with a one-

year cycle length to capture long-term costs and health outcomes of ultrasonography 
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screening for NAFLD in the metabolic syndrome patients group with early weight reduction 

compared with no screening group based on a societal perspective. 

The model established to simulate the natural history of disease progression in the 

patients with NAFLD. These patients were categorized into 3 levels of fibrosis severity; no 

advanced fibrosis, indeterminate fibrosis, and advanced fibrosis by using NAFLD-FS. These 

states could be in the same state or progress to the other states. No advanced fibrosis and 

indeterminate fibrosis states could progress to advanced fibrosis. In conversely, advanced 

fibrosis could regress to no advanced fibrosis. Moreover, advanced fibrosis could develop to 

either compensated or decompensated cirrhosis in each year with the different in chance.  

Compensated cirrhosis could progress to decompensated cirrhosis. And finally, both 

compensated and decompensated cirrhosis could transform to HCC and death. Those in 

cirrhotic states could move to a death state without developing of HCC. The patients in the 

compensated, decompensated cirrhosis state, and HCC could not reverse to a primary state 

and those with HCC could only move to a death state.   

A hypothetical cohort of 1,000 individuals of metabolic syndrome patients age 50 

years were simulated in the model. Because of the limitation of ultrasonography, the patients 

who were diagnosed of NAFLD by ultrasonography were categorized into 4 groups; true 

positive, false positive, false negative, and true negative screening.  

In the screening group, when Non-alcoholic fatty liver was diagnosed, all of the 

NAFLD patients received the standard treatment for NAFLD such as life style modification, 

weight reduction, tight control of the risk factors, and/or standard medications. In this study, 

we used the data of weight reduction as an early intervention of NAFLD treatment for 

calculation of transitional probabilities of cirrhosis progression. Because all of NAFLD 

patients should receive this modality of treatment as the most effectiveness standard of care 

even they were treated by general practitioners or specialists.  

In the controlled group, the data of NAFLD prevalence and the ratio of each degree 

of fibrosis in each age interval group that used in the Markov model were the same as the 

screening group. But the differences between no screening and screening group was the 

treatment intervention (weight reduction) when they could be early diagnosed.  

 
Figure 1. Conceptual framework 
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NAFLD, Non-alcoholic fatty liver disease; NAF, non-advanced fibrosis; IF, indeterminate fibrosis; AF, advanced fibrosis. 

Figure 2. The decision tree and Markov model 

Transitional probabilities, cost, utility, sensitivity, specificity of ultrasonography, and 

prevalence of NAFLD which filled in the Markov model were demonstrated in Table 1. We 

assumed an annual cycle length and the model were terminated when all patients died. This 

lifetime horizon was chosen to reflect the often slowly progressive nature of liver disease 

due to fatty liver. This model had two arms that will be compared between the metabolic 

syndrome patients with and without ultrasonography screening. For the input parameters, the 

primary data such as the prevalence of the no advanced, indeterminate, advanced fibrosis 

and cirrhosis from the cross-sectional study at Siriraj Hospital were filled in the model. 

Transitional probabilities demonstrates all the parameters used in the model. Due to the 

limitation and variation of some data, such as the sensitivity and specificity of 

ultrasonography, transitional probability to the other health state, and utility of each health 
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state, these parameter values were obtained from recently internationally published 

systematic reviews or literatures. The costs data and transitional probabilities of HCC to 

death were obtained from published articles in Thailand. In addition, the age-specific 

mortality rate (ASMR) of Thailand’s general population multiply with hazard ratio of 

NAFLD patients (1.29) for the patients in fatty liver state and ASMR multiply with Hazard 

ratio of cirrhosis (3.13) for the patients in cirrhotic state (Ekstedt et al., 2015) were used in 

this Markov model. 

Table 1. Input parameters used in the Markov model 
 

Parameters Distri-

bution 

Mean 95% CI SE References 

Yearly discount rate (%) 

Costs  
Outcomes  

 

 
 

 

3 
3 

 

0-6 
0-6 

 

 
 

 

 
 

Annual transitional probability  

Annual incidence of NAFLD  

Probability of no advanced fibrosis to advanced fibrosis 
Probability of indeterminate fibrosis to advanced fibrosis 

Probability of advanced regression to no advanced fibrosis 

Probability of advanced fibrosis to compensated cirrhosis 
 

Probability of advanced fibrosis to decompensated 

cirrhosis 
Probability of compensated to decompensated cirrhosis 

 
Probability of compensated cirrhosis to HCC 

 

 
Probability of decompensated cirrhosis to HCC 

 

 

Probability of HCC to death 

 

Beta 

Beta 
Beta 

Beta 

Beta 
 

Beta 

 
Beta 

 
Beta 

 

 
Beta 

 

 

Beta 

 

0.133 

0.029 
0.029 

0.065 

0.04 
 

0.028 

 
0.06 

 
0.03 

 

 
0.03 

 

 

0.449 

 

0.083-0.182 

0.010-0.047 
0.010-0.047 

0-0.130 

0.02-0.06 
 

0.007-0.048 

 
0.04-0.16 

 
0.007-0.053 

 

 
0.007-0.053 

 

 

0.392-0.507 

 

0.025 

0.009 
0.009 

0.033 

0.010 
 

0.010 

 
0.051 

 
0.012 

 

 
0.012 

 

 

0.029 

 

(Hamaguchi et al., 2005) 

(Singh et al., 2014) 
(Singh et al., 2014) 

(Singh et al., 2014) 

(Bhala et al., 2011; Ekstedt 
et al., 2006) 

(Bhala et al., 2011) 

 
(Hui et al., 2003; Sanyal et 

al., 2006) 
(Ascha et al., 2010; Ratziu 

et al., 2002; Sanyal et al., 

2006) 
(Ascha et al., 2010; Ratziu 

et al., 2002; Sanyal et al., 

2006; Yatsuji et al., 2009),  

(Leerapun et al., 2013) 

Hazard ratio 

NAFLD 

Cirrhosis 

 

Gamma 

Gamma 

 

1.29 

3.13 

 

1.00-1.58 

2.35-3.91 

 

0.165 

0.399 

 

(Ekstedt et al., 2015) 

(Ekstedt et al., 2015) 

Risk reduction after early diagnosis and intervention 

Weight reduction (fibrosis regression) 

 

Beta 

 

0.191 

 

0.146-0.236 

 

0.023 

 

(Vilar-Gomez et al., 2015) 

Annual direct medical cost 

Cost of ultrasonography  
Cost of treatment metabolic syndrome  

Cost of treatment NAFLD 

Cost of treatment of compensated cirrhosis 
Cost of treatment of decompensated cirrhosis 

Cost of treatment of HCC 

 

Gamma 
Gamma 

Gamma 

Gamma 
Gamma 

Gamma 

 

947 
2644 

925 

94147 
158037 

171657 

 

710-1184 
1983-3305 

694-1156 

70610-117684 
118528-197546 

128743-214571 

 

121 
337 

118 

12009 
20158 

21895 

 

Siriraj Hospital, 2014 
(Riewpaiboon, 2011) 

(Riewpaiboon, 2011) 

(Thongsawat et al., 2014) 
(Thongsawat et al., 2014) 

(Thongsawat et al., 2014) 

Annual direct non-medical cost 

Cost of transportation  

Cost of food  

 
Gamma 

Gamma 

 
655 

214 

 
491-819 

181-301 

 
84 

27 

 
(Riewpaiboon, 2011) 

(Riewpaiboon, 2011) 

Utility 

Utility weight for metabolic syndrome with no fatty liver 

 

Utility weight for fatty liver 
 

 

 
Utility weight for compensated cirrhosis 

 

Utility weight for decompensated cirrhosis 
Utility weight for HCC 

 

Beta 

 

Beta 
 

 

 
Beta 

 

Beta 
Beta 

 

0.89 

 

0.84 
 

 

 
0.748 

 

0.672 
0.38 

 

0.884-0.896 

 

0.70-0.98 
 

 

 
0.666-0.830 

 

0.590-0.754 
0.36-0.41 

 

0.003 

 

0.071 
 

 

 
0.042 

 

0.042 
0.015 

 

(Lee, Woo, Ahn, Cho, & 

Kim, 2011) 

(Tongsiri & Cairns, 2011; 
Younossi, Boparai, 

McCormick, Price, & 

Guyatt, 2001) 
(McLernon, Dillon, & 

Donnan, 2008) 

(McLernon et al., 2008) 
(Levy et al., 2008) 

Ultrasonography 

Overall sensitivity 

Overall specificity 

 

Beta  

Beta 

 

84.8% 

93.6% 

 

79.5-88.9% 

87.2-97.0% 

 

0.027 

0.033 

 

(Hernaez et al., 2011) 

(Hernaez et al., 2011) 

Prevalence on ultrasonography 

NAFLD 
Cirrhosis 

Total 

 

Beta  
Beta  

Beta 

 

67.4% 
0.4% 

67.8% 

 

63.3-71.5% 
0-0.9% 

63.7-71.8% 

 

0.021 
0.003 

0.021 

 

(Phisalprapa et al., 2014) 
(Phisalprapa et al., 2014) 

(Phisalprapa et al., 2014) 

NAFLD fibrosis score among fatty liver patients 

No advanced fibrosis 

Indeterminate 

Advanced fibrosis 

 

Beta  

Beta  

Beta 

 

37.7% 

54.4% 

7.9% 

 

33.5-41.9% 

50.1-58.7% 

5.5-10.2% 

 

0.021 

0.022 

0.012 

 

(Phisalprapa et al., 2014) 

(Phisalprapa et al., 2014) 

(Phisalprapa et al., 2014) 

NAFLD, Non-alcoholic fatty liver disease; HCC, hepatocellular carcinoma 
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Data analysis 

All data were analyzed by using the cost-effectiveness and cost-utility analysis. The 

total costs and the effectiveness of each group were compared in terms of ICER. 

Cost measurement 

 Costs and health outcomes were estimated over a 70-year period in order to cover the 

expected lifetime horizon using the Markov model. The costs of the fatty liver state includes 

the costs of ultrasonography screening according to the unit costs of Siriraj Hospital, costs of 

metabolic syndrome treatment including laboratory, medication, and direct non-medical 

costs (transportation & food), costs of fatty liver treatment, costs of cirrhosis and HCC 

treatment. These costs retrieved using the reference prices published by standard cost lists 

for health technology assessment, Health Intervention and Technology Assessment 

(HITAP), Ministry of Public Health (Riewpaiboon, 2011). Furthermore, the costs of 

treatment complication states such as compensated cirrhosis, decompensated cirrhosis, and 

HCC were obtained from a previous published study based in Thailand (Thongsawat et al., 

2014) as shown in Table 1. All costs were be converted and reported in year 2014 values 

using the consumer price index (CPI) and all future costs were discounted at a rate of 3%. 

Then the total costs between the screening and no screening group were compared. 

Health outcomes measurement 
 The health outcomes of the model were measured in terms of number of life-year 

saving and quality-adjusted life year (QALY) gained. QALY combined data on life 

expectancy (LE) with data reflecting quality of life or utility unit. Because there were no 

prior health-related quality of life studies performed in patients with fatty liver-associated 

chronic liver disease, cirrhosis, or hepatic decompensation. Thus, we used the level of utility 

from systematic review of other causes of chronic liver disease and test in sensitivity 

analysis over a wide range. Because compensated cirrhosis, decompensated liver disease, 

and HCC represented a common pathway of chronic liver disease, we assumed that the level 

of quality of life associated with these conditions is similar regardless of the initial causes. 

Future health outcomes were also discounted at a rate of 3%. 

Cost-effectiveness measurement 

The cost-effectiveness of each strategy was assessed by calculating its ICER 

according to the following formula: 

 

Total costs 
screening

– Total costs 
no screening

 

Outcomes
 screening

– Outcomes
no screening

 

 The cost-effectiveness measurement in this study consisted of the additional cost per 

1 additional life-years saved, and the additional cost per QALYs gained.  

A threshold value for ICER in Thailand was 1 GNI per capita per QALY gained or 

160,000 THB. The outcome measurement of the ICER with 160,000 THB or less considered 

cost-effective.  

Sensitivity analysis 

A sensitivity analysis were conducted to examine the effect of parameter uncertainty 

in the model and to assess the effect of variation in individual probabilities and costs on the 

ICER. All parameters in the sensitivity analysis were varied across the range of confidence 

intervals. One-way sensitivity analyses were performed across published ranges or 95% 

confidence intervals. Tornado diagrams were used for deterministic sensitivity analysis-

comparing the relative importance of variables. It could identify which one-way sensitivity 

analyses had the greatest impact on model results. For each variable/uncertainty considered, 

the estimates for what the low, base, and high outcomes would be. The sensitive variable is 

modeled as uncertain value while all other variables are held at baseline values. In a tornado 
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diagram, the top ten bars would represent the items that contribute the most to the variability 

of the outcome, and therefore what the decision maker should focus on. 

 Probabilistic sensitivity analysis (PSA) was used to represent uncertainty in the 

model, and Cost-effectiveness Acceptability Curve was constructed.  

Results 

The results of the base case analysis for ultrasonography screening for NAFLD with 

intervention by weight reduction when compared with no ultrasonography screening were 

shown in Table 2. In the controlled or no ultrasonography screening group, the total costs 

was 194,819 THB for the cohort with a total average benefit of 17.06 life-year saved 

whereas ultrasonography screening group cost 197,568 THB with a total average benefit of 

17.19 life-year saved. Thus, the additional costs per 1 life-year saved was 21,025 THB/LY 

saved. For the cost-utility analysis, the outcome measurement was the ICER, with 160,000 

THB or less considered cost-effective. The ultrasonography screening with intervention was 

more costly than no ultrasonography but it delivered greater health benefits. It showed cost-

effective with ICER of 19,706 THB per QALY gained (Table 2) when they started screening 

at the age of 50. 

Table 2. Total costs, health benefits, and cost per QALY gained 

Results Discounted 

No ultrasonography screening Ultrasonography screening 

Life expectancy (years) 17.06 17.19 

QALYs (years) 14.2438 14.3833 

Total costs (THB) 194,819 197,568 

Incremental costs (THB)  2,748.85 

Life year gained (years)  0.13074 

QALYs gained (years)   0.13949 

ICER/LY saved (THB)  21,025 

ICER/QALY (THB)  19,706 
 

When the starting ages of screening were 30, 40, 50, 60, 70, and 80 years, the ICERs 

were increased; -60,284 THB, -30,913 THB, 19,706 THB, 108,176 THB, 201,421 THB, and 

553,528 THB, respectively. These showed cost-effective in any screening age before 65 

years (Fig. 3). 

 

 

Figure 3. Starting age of ultrasonography screening and ICERs 
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For the base case of metabolic syndrome patients aged 50 years, ultrasonography 

screening with weight reduction could prevent from cirrhosis, HCC, and deaths at year 10 

after start screening; 1,094, 53, and 130 cases, respectively. The numbers of case prevented 

from cirrhosis, HCC, and deaths at year 20 after screening were 1,539, 102, and 875 cases as 

shown in Fig 4. 

 

 

Figure 4. The association between the number of case prevented and years after screening 

The results of one-way sensitivity analyses that tested for influential variables in the 

ultrasonography screening with intervention strategy were shown in Fig. 5 as Tornado 

diagrams. The vertical line represents the ICER for the base case estimate. Given the 

uncertainties inherent in the base case analysis, the robustness of the results was tested in 

sensitivity analyses. These suggest that the most influential variables in our model were 

probability of no advanced to advanced fibrosis, probability of advanced fibrosis to 

compensated cirrhosis, risk reduction of weight reduction, probability of advanced 

regression to no advanced fibrosis, probability of indeterminate to advanced fibrosis and the 

cost of ultrasonography, respectively. However, sensitivity analysis indicated that 

ultrasonography screening with intervention remained cost-effective across the ranges tested 

for these probabilities, costs, and utilities even others parameters were changed as shown in 

Tornado diagrams and PSA (Fig. 5 & 6). And according to willingness-to-pay of Thailand, 

the probability of ultrasonography screening being cost-effective was 67% as shown in the 

Cost-effectiveness Acceptability Curve (Fig. 7). 

 

Figure 5. Probabilistic sensitivity analysis 
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Figure 6. Tornado diagrams 

 

 

Figure 7. Cost-effectiveness Acceptability Curve 

Discussion 

Our cost-effectiveness and cost-utility analysis indicated that for the patients with 

metabolic syndrome, ultrasonography screening for early detecting of NAFLD was cost-

effective at a cost of 19,706 THB per additional QALY gained compared with no screening. 

Key factors driving this result include reduced progression to fibrosis with weight 

reduction intervention and inexpensive unit cost of ultrasonography. Even small differences 

in effectiveness, it may translate to large cost savings at a population level when expensive 

outcomes such as liver cirrhosis and liver cancer are avoided.  
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Given the uncertainties inherent in the base case analysis, the robustness of the 

results was tested in sensitivity analyses. These suggest that the most influential variables in 

our model were probability of no advanced to advanced fibrosis, probability of advanced 

fibrosis to compensated cirrhosis, risk reduction of weight reduction, probability of 

advanced regression to no advanced fibrosis, probability of indeterminate to advanced 

fibrosis and the cost of ultrasonography, respectively. However, these ICERs still were cost-

effective. 

Our model highlights the paucity of data in many areas required for comprehensive 

economic modeling in NASH, and therefore our study has a number of limitations. First, 

there are inherent inaccuracies and potential bias when using a surrogate marker instead of 

true clinical outcomes. Second, the lack of health-related quality of life data specifically 

derived from people with NAFLD may introduce bias. Although we felt it reasonable to 

assume that quality of life in end-stage liver disease is similar regardless of the cause, the 

validity of this assumption has not been tested. To overcome this, we included a wide range 

for utility estimates derived from meta-analyses and other literature; however, there is a need 

for preference-based quality of life studies in the NAFLD population.  

Our study has a number of strengths. To our knowledge, this is the first economic 

evaluation of ultrasonography screening for NAFLD in the very high risk group. And the 

primary data of prevalence of NAFLD in Thai metabolic syndrome patients were first 

reported and it was quite higher than the previous reports. The data of natural history of 

NAFLD and utilities using in the model were collected from the most recently systematic 

review, meta-analysis, or large RCT. In addition, we included a comprehensive literature 

search to identify data for probabilities, costs, and utilities, such that the model’s estimates 

have incorporated the majority of data currently available for NAFLD. Most of the cost data 

used from previous studies in Thailand and standard cost lists for health technology 

assessment, HITAP, Ministry of Public Health.  

Currently, we lack of knowledge related to the long-term benefits and cost-

effectiveness of ultrasonography screening for NAFLD with early intervention in the 

metabolic syndrome patients. This study was the first study showed that the screening was 

cost-effective. It contributed the new knowledge that could be implemented as a national 

policy. The high risk patients will receive the appropriate cost-effective screening. They will 

be early diagnosed of the NAFLD and receive early appropriate treatment to prevent more 

serious and high cost complications. 

Recommendations 

 For clinicians and policy makers, the decision of ultrasonography screening for 

NAFLD with early intervention was cost-effective in the Thai metabolic syndrome patients. 

This recommendation was based on cost utility analysis. These patients should be early 

diagnosed and treated to prevent the complications.  
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ABSTRACT 

 

Background:  Public-private partnership is one of the tools to increase healthcare 

coverage by the public sector contracting private sector to provide medical care 

increasing efficiency, coverage, equity. There are few public private partnership in 

healthcare in Thailand that is feasible without the private sector opting out. This study 

aims to understand the management and delivery system of the public private partnership 

in a secondary private hospital in Thailand as to its feasibility 

Method: Data collection was by in-depth interviews following unstructured question 

format. The content collected was analyzed in two steps: basic and interpretive. After the 

data has been categorized into group, the data was analysed by SWOT, Force Field and 

TOWS analysis 

Finding:  SWOT Strength: Experience, location, knowledgeable individuals, teamwork, 

trust; Weaknesses: lack of communication, limited budgeting, cost control; 

Opportunities: UHC rights awarded to all citizens, projects by NHSO, SSS patients to 

maintain clinics; Threats: Chronic patients, Imbalance in demand and supply 

Conclusion: For a public private partnership to remain feasible, it is vital that the 

providing hospital has to be efficient at managing funds, which must come from more 

than one source, and large load of patients, specifically chronic patients, with low supply 

of personnel. The  public sector needs to increase funding for the private sector to 
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eradicate extreme cost control, which leads to overworked personnel and dissolution of 

partnership.  

Keyword: public-private partnership, qualities of a partnership, healthcare management 

and delivery 

 

 

 

Introduction 

   

As of 2012, 97% of  Thai citizens have health insurance covering primary medical 

care, certain secondary care depending on schemes including access to availability of free 

medicines registered within each schemes’ accounts (Chowdury, 2012). Citizens in 

Thailand are predominantly insured by either of the three health insurance schemes 

namely: Social Security Scheme (SSS), Civil Servants Medical Benefits Scheme 

(CSMBS) and Universal Health Coverage (UHC). It wholly depends on the citizens 

whether to use either of the schemes or pay further for private insurance and out of 

pocket. Majority of citizens in the lower income classes opt for UHC whilst the private 

workers  opt for SSS and public officers claim their CSMBS benefit. 

The Universal Health Coverage was originally initiated by Thaksin Shinwatra, 

Thailand’s ousted prime minister, in 2001, in order to achieve equity, efficiency, quality 

and accountability in healthcare (Tangcharoensathien, 2004). Panpiemras, Puttitanun, 

Samphantharak and Thampanishong (2011) stated that due to the implementation of all 

schemes, 97% of citizens were covered for health access of which 74% were covered 

under the Universal Health Scheme. The scheme was generally referred to as ‘ 30 baht 

scheme’ since citizens had to pay 30 baht at the delivery point whilst the remaining costs 

were funded by the National Health Security Office from collective tax system and 

paying providers according to the number of registered population within the scheme. 

The payment methods varied and accordingly from capitation, performance based, DRG 

depending on the contract, policies and cases (Tangcharoensathien, 2004). However, in 

late 2006, the ‘ 30 baht scheme’ was abolished whence the per capita rate dramatically 

increased from 1,202 baht, 2002 (with copayment), to 1,988 baht, 2007, increasing the 
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usage to 91 billion baht using general taxation services (Sakunphanit, 2006).  Moreover, 

Panpiemras et al (2011) concluded that since the UC was operated, there was an increase 

of 55.98% in outpatients visits, particularly, for smaller hospitals located in lower income 

region and even though, there was a decline in inpatients visits but number of patients 

days  had increased. Another study conducted by Thoresen and Fielding (2011) revealed 

that there was an increase by 27% of outpatients visits while 800-1600 visits per day to 

provincial hospitals. On the flip coin, according to the World Health Organization   

(2009), Thailand has only 4 physicians and 28 nurses plus midwifery personnel per 

10,000 population  while only 2.1 beds per 1,000 patient in 2010 (World Bank, 2012).  

With the increase in demand for healthcare  came decrease in efficiency and quality of 

care, specifically, in public hospitals and primary care units since it is mandatory for 

these hospitals to participate in the scheme. Through interviews conducted by Thoresen 

et al (2011), with the health force, it is evident that with an increase workload, the quality 

has diminished and it is insufficient for all.   

As of 2015, there are a total of  1,007 public hospitals and 341 hospitals in 

Thailand (Thai Medical Vacation, 2015) and as aforementioned, all state funded hospitals 

have to participate in the schemes but it is voluntary for private hospitals. Both Thoresen 

et al and Panpiemras et al (2011) had recommended the involvement of private sector to 

increase accessibility, equity, efficiency and decrease workload for physicians; moreover, 

with the participation of private sector, the government has more financing options, 

decrease crowding in public health hospitals and risk sharing and transfers.  Initially, 

when the Universal Health Coverage was implemented, in 2003, 79 private hospitals 

participated in the scheme but 16 hospitals had opted by 2008 and remained with only 49 

hospitals in 2010, (Health Systems Research Institute, 2012) while of all private sector, 

only 5.7% provides public health on a national scale (National Health Insurance Office, 

2012).  

  Largely, the involvement of the private sector is in the form of public-

private partnership (PPP) in regards to UC scheme. The public sector provides the 

funding through various methods while the private hospital provides the services as 

allotted by UC schemes. Private hospitals participating in the UC schemes are not big or 

expensive private hospitals offering five star hotel services and tertiary care but hospitals 
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offering at most secondary care or some tertiary care with affiliations to primary care 

centers, or clinics. There are a small number of private hospitals offering publicly funded 

healthcare services of which there is a hospital that has agreed to participate in the study 

with certain confidentially conditions. The private hospital’s name will be omitted and 

will from henceforth be referred to as DS hospital. 

  

 DS Hospital has participated in publicly funded schemes before the UC scheme 

was initiated, it has already been servicing citizens under the Social Security Scheme. 

With experiences gained and implementation of UC scheme, DS Hospital had decided to 

offer healthcare services for citizens registered under the UC scheme and is one of the 

first private hospital to offer its services since 2002. 

 

Public-Private Partnership 

 

Even though, an international definition of PPPs has not been established, most of 

the working definitions are based off similar foundations being that a PPP consists of a 

public and a private sector which enters into an either a short or long term contractual 

agreement specifying in detail the various objectives, monetary obligations, profits and 

losses including other aspects such as personnel, management, value and objectives of 

developing public health and increasing value for health.  The terms of the contract have 

to be complied by both the parties, otherwise, as in all contracts, a fine or penalty has to 

be served by the guilty party. Hence, PPPs is, all in all, a legally binding working 

partnership between two entities with similar objectives and visions working together to 

achieve a better result. 

 

Types of PPP:  The types of PPP presented are based on contracts. 

 

1. Service Contract: A public-private partnership is formed in a service contract context 

when a government body has employed a private setting for provision of services or tasks 

for a limited period. There are various methods of choosing the private entity but most 

often, bidding is the preferred method. In a service contract, the private sector must 
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deliver the agreed services or tasks at the agreed upon price and level since the contract’s 

compensation is may or may not be fixed, the private sector would have to adapt various 

mechanisms in order to raise profit. The contract is renewable every year (ADB, 2013).  

 

2. Management Contract: The management contract is an extension of the service 

contract in that the private sector provides and handles the management of the hospital 

and services contracted by the government. However, the services provided are still 

handled by the government; these contracts usually extends up to a 5 year period (ADB, 

2013) 

 

3. Lease Contract: Lease contracts is an incorporation of service and management 

contracts that is the private sector manages and provides the agreed upon services and 

tasks at its own risks. The duration of the contract can be a few years up to a 20 year 

period; in this form of contract, the financial risks may be shared between the 

government and the private entity (ADB, 2013) 

 

4. Concessions: A concession contract leaves the private partner liable for all  or limited 

services delivery, management plus  investments in particular region or area for all 

patients but the concession assists are usually owned by the government even though, the 

private sector had invested capital. The concession contract will already have arrived 

upon a certain fee that is collected from service users. The contract usually last for more 

than a decade up to 30 years and is renewable (ADB, 2013) 

 

5. Build-Operate-Transfer: Build-Operate-Transfer (BOT) is another type of concession, 

a more advanced form of concession, where the private sector builds a new infrastructure, 

operate according to the quality standards set by the public sector and would eventually 

have to transfer project back to the government upon completion of the contract (ADB, 

2013) 

 

6. Design, Finance, Build and Maintain: Design, Finance, Build and Maintain  is financed 

by the government and private sector (depending on the contract) while the design, build 
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and maintain is under the responsibility of the private sector. Certain risks are transferred 

to the private sector while  clinical services can be provided by the private sector or the 

government, which is the entity that conducts Monitoring and Evaluation. DFBM 

contract usually last from 25-30 years 

 

 

 

Research Question, Objectives and Methodology 

 

1.2 Research Question 

How does DS Hospital manages its public-private partnership with the government by 

offering different health insurance schemes? 

 

1.3 General Objective 

Determine management strategies linking finance and delivery of UHC services by DS 

Hospital in order to remain sustainable in the public private partnership with the 

government. This is not a cost structure study. 

 

1.4 Specific Objectives 

1. Categorize DS hospital into one of the PPP models 

2. Analyze the funding and expenses management for UHC scheme by the 

private hospital including understand cost containment strategies in 

connection with profit making department and Social Security Scheme 

3. Study management and  delivery strategies (UC and SSS) 

a. Administration 

b. Personnel 

4. Understand the management, delivery and organization structure of its PCU 

5. Identify common problems and obstacles 

6. Future guidelines for PPP 
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1.5 Scope 

The study is to understand the management strategies conducted by DS Hospital that 

provides public healthcare under the Universal Coverage scheme. This is a qualitative 

study using SWOT/TOWS analysis where primary data will be collected from in-depths 

interviews conducted with stakeholders namely National Health Security Office, the 

participating private hospital’s management department willing to participate in the 

study, medical personnel and patients. 

 

The data was collected in 2015 as a primary resource for analysis of management 

strategies of private hospitals participating in the Universal Health Coverage in order to 

prevent the already participating hospitals from opting out of the scheme and harness the 

feasibility of the schemes.  

 

Confidentiality Threshold 

  

Since the data collected and analyzed is from a private hospital, there is a 

confidentiality threshold in regards to revelation of results to the public. However, 

general results that are not case specific, which is applicable to the general public and 

private sectors  including raising awareness of the academic fact regarding Thailand 

public private partnership in health, will be disclosed. Therefore, the results and 

discussion regarding certain parts of SWOT analysis will presented while Force Field 

Analysis and TOWS will be omitted out 

  

4.3 Stakeholder definition 

  

 Four key stakeholders were identified to fit the study  namely, managers from 

NHSO and MoPH, medical personnel, administration and patients. 

 

 The public sector, the first stakeholder, namely MoPH, which is the top director 

of all public health care schemes in Thailand while the NHSO is the sole manager of UC 

scheme. Hence, the entities are in direct contact with PPP and its management including 
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collaboration with the hospital since their goal is bring healthcare to all citizens. 

Therefore, interviewing with these entities will allow the study to understand the scope of 

PPP, its efficiency and the future plan of PPP. 

  

 The second stakeholder are the medical personnel in the hospital and its affiliated 

PCUs. These are the personnel that come in direct contact with patients, make decisions 

as to patients treatment, administration of drugs while complying to the limitations in 

budget including the heavy workload. Moreover, these personnel will have to prioritize 

their time between the hospital for-profit patients and the UC schemes patients including 

handling the referred patients from the PCUs. While PCUs’ medical personnel are 

specifically dealing with primary care, in certain cases secondary, therefore, it is their 

judgment whether the patients’ care is severe enough to be transferred to the hospital. 

 

 The third stakeholder are the administrators, managers and the director of the 

hospital. In regards to PCUs, the managers are most likely physicians themselves. These 

personnel have to collaborate not only with personnel working in management but also 

with physicians and the public sector regarding funding, time and financial management 

including services rendered while trying to make profit. Hence, it is vital for the third 

group of stakeholders to market the for-profit sector, specially, specialty services in order 

to have an efficient flow of funds within the hospital. From this particular group of 

stakeholder, a better understanding of financial management of funds for the hospital, 

between the hospital and PCUs, and from the government, will be achieved 

 

 The final group of stakeholders is UC patients receiving services from either 

hospital or PCUs or both (being referred). Majority patients are from the immediate 

geographical area receiving services that are provided under the Universal Coverage 

scheme. Through the patients, quality of care and level of satisfaction can be observed in 

both IPD and OPD. 

 

 

"Creative Education: Intellectual Capital toward ASEAN " 615 Graduate School, Silpakorn University



4.4 Sampling design 

  

 The interviewees of this study were chosen using sampling approach. The exact 

number of interviewees will be determined after  an organizational structure will be 

developed. However, the interviews will most likely include 

 

1. CEO and director of DS hospital 

2. Finance, general and clinical manager 

3. Manager of PCUs 

4. Medical personnel (nurses, physicians) 

5. Patients 

6. The public officer having direct contact with DS Hospital PPP 

 

4.5 Guideline question 

 

  The in-depth interviews for the funder group, the public sector namely 

NHSO and MoPH, will focus mainly on the funding processes, reimbursement method 

and establishing whether PPP is a necessity in a hospital setting. As outlined, the research 

methodology will strive to gain insight into the funding processes, expenses incurred 

from PPP administration including determining the various problems, solutions and 

recommended future guidelines concluding with the extent the government can exert 

authority over the private and if can, particularly, in what areas.  The interviews will 

conclude with highlighting problems, possible solutions, obstacles faced before 

concluding with future guidelines.  

The second group of interviewees are administrators namely the director, 

financial manager, general manager and clinical management focusing on the 

management of the hospital and on a smaller scale, PCUs. The management research 

questions will differ in certain areas between general and clinical management in order to 

understand the two management systems as individual bodies and also as a combined 

structure. To understand general management, the questions posed will focus on 

financial, administration and personnel management. Questions will emphasize largely 
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on adequacy of funding for reimbursement of medical personnel, hospital policies for 

doctors to work in other private setting, difference of payments between the for-profit 

setting and the UC setting. Moreover, an organizational structure will hopefully be 

established between the hospital and PCUs. While clinical management is more focused 

on patient management in regards to frequency of reference to specialists (with or 

without coverage from PCUs), as a whole, questions are to gain an understanding of the 

collaboration between general and clinical management. The questions will seek to 

identify the lacking aspects and the well-functioning aspects of hospital  

The third group of interviewees are medical personnel from both hospital and 

PCUs for whom the questions will highlight the referral system for patients between the 

hospital and PCUs, determine the level of illness severity before patients are referred to 

the big hospital and the communication system for referral between the hospital and 

PCUs. The interviewees would be asked questions on patients’ priority, patients 

management, level of services offered for UC patients (when does the medical care stop) 

and with the help of private sector, are there any extra care provided not listed under the 

UC scheme. The questions strives to get insight into clinical services offered by medical 

personnel in IPD/OPD including ancillary services, the inter-department communication 

between medical personnel 

 The fourth group of interviewees includes the patients using UC scheme. The 

interviews conducted with patients will be short interviews seeking mainly to answers 

questions regarding quality of care, satisfaction, issues they have faced and solution 

including their recommendations for future. 

 

 The interviews conducted is directed by the research question in order to gain a 

complete picture on how DS Hospital manages its services under UC scheme, manages 

finances and delivery feasibly under the UC scheme. 

 

 

4.6 Qualitative Data Analysis 

  

"Creative Education: Intellectual Capital toward ASEAN " 617 Graduate School, Silpakorn University



  All the interviews will be conducted in Thai before transcribed into English if 

tape recording is allowed but if not, there will be a transcriber present alongside the 

researcher to take notes short-hand. Since the interview will be conducted in Thai, the 

interviews will be translated into English before the analysis processes begins 

  The qualitative analysis will   follow the content analysis method divide the 

analysis into two continuous processes: basic and interpretive (Hancock, 2008). The basic 

level is to analyze the ount of the interview as plain as it is without reading between the 

lines followed by interpretative, where the researcher will read between the lines, search 

for implications of the response and try to collate the meaning of the response with the 

behavior of the interviewee (from memory) (Hancock, 1998) 

 In order to determine the strategies used by DS Hospital for  the various insurance 

schemes in PPP, SWOT analysis (Harrison, 2010) will be applied categorizing the 

answers into 4 categories: 

 

 STRENGHT: 

 WEAKNESSES: 

 OPPORTUNITIES: 

 THREATS: 

 

  Following SWOT analysis, a Force Field Analysis (Harrison, 2010) to highlight 

the driving force and restraining forces corresponding to the Strength, Weaknesses, 

Opportunities and Threats followed by TOWS analysis, which are not presented here due 

to confidentiality agreement. 

 

Results: 

 

Preliminary Findings: 

 

1. Type of Contract: Service Contract 

2. SWOT Analysis: 
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a. Strength:  

i. Location 

ii. Experience 

iii. Efficiency in patient management 

iv. Clinic management and excellent referral system 

v. Cost control 

vi. Different management for clinic and hospital 

 

b. Weaknesses: 

i. Low Reimbursement from public sector 

ii. Cost control 

iii. Communication issues with public sector 

 

c. Opportunities: 

i. Citizen rights 

ii. SSS patients to maintain UC clinic 

iii. Projects by NHSO 

 

d. Threats: 

i. Chronic Patients 

ii. Costs 

iii. Imbalance in demand and supply 

 

Discussion: 

  From the conducted in-depth interviews, DS hospital is in a service 

contract with the public sector as most hospitals in Thailand including its clinics, which 

has a different set of service contracts with the public sector. There have not been any 

known other types of PPP in the healthcare industry largely due to limited funding. Due 

to the service contract, the reimbursements for out-patient and in-patient are different as 

OPD are reimbursed by capitation methods while IPD are reimbursed by performance-

based. Therefore, it is vital that physicians must care for a higher number of in-patients as 
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to earn a profit while to make a profit in the out-patient department, the management 

would have to efficiently manage the clinic and hospital due to capitation payment, 

hence, cost-control  and vast experience is vital. 

 Cost-control for DS hospital, or any private hospital participating in the UC 

scheme, is forced to control cost due to the very limited funding provided by the 

government for the partnership to remain feasible and for private sector to reap profit. 

However, due to controlling of expenses, there is a severe difference in demand of care 

and supply of medical personnel leading to overwork physicians and nurses hindering 

system development but with experience that DS hospital has, the medical management 

is efficiently delivering care to patients.  The hospital has a solid system of patient 

management as an interviewee stated there are indicators to departmentalize patients for 

various diseases resulting in more patients meeting physicians and time saving.  

 Secondary hospital participating in PPP must have vast experience partnered with 

knowledgeable individuals from the public sector for the partnership to remain feasible. 

There has to be a clear set of common objectives between the two sectors and in 

healthcare, one of the common objectives has to be efficiency. DS hospital’s efficiency in 

handling funds from many sources and distributing them smartly is vital to their survival 

and profit reaping. In addition to knowledgeable individuals, personnel working in the 

privately contracted hospital has to be skillful since the load of patients are almost as high 

as that of public hospital since without skills, there can be no efficient level of teamwork 

exhibited decreasing efficiency and increasing cost indirectly. Moreover, without skillful 

personnel, trust between sectors and between teams will not be developed and according 

to the interviews, trust is essential for providing medical care services.  

 Public private partnership is one of the development tools for providing primary 

healthcare that largely depends on location. DS hospital is looking in a convenient 

location that attracts all groups pog customers from SSS, out of pocket payment and 

UHC schemes, hence, their sources of funding is from more than one. Moreover, their 

clinics are largely distributed in locations that serve UHC purposes, therefore, the number 

of patients registere per clinic is large enough for the clinics to receive high capitation. 

Location is vital for partnership with the public sector since funding is already limited, it 

is vital that secondary hospital or clinics participating in UHC must have more than one 
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source of fund, which can be achieved by situating in locations targeting large group of 

customers 

  

Recommendations: 

 As indicated by the results, there is need for the public sector to 

review its transparency clause in regards to PPP as with the exemption of 

trust, transparency is the only expectation that each ector has for the other 

sector to complete its due. Additionally, further studies could explore the 

adequate requirement of nurses in public schemes that would average out the 

costs and nurses would still be reimbursed sufficiently. 

This study has offered an insight into a secondary private hospital 

managing different public health insurances schemes as to its survival 

strategies through in-depth interviews conducted with financial executives, 

medical personnel and certain members of the board.  There were certain 

limitations faced such as inability to get an interview with the public officer 

due to in availability in the public officers schedule and shortage of time. 
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Abstract 

 Gingipains are proteolytic enzymes that account for 85 percent of total 
proteolytic enzymes of P. gingivalis, which is one of the bacteria involving in chronic 
periodontal diseases. Gingipains have been detected significantly in gingival 
crevicular fluid (GCF) of patients with chronic periodontitis. The objective of this 
study was to evaluate the levels of salivary gingipains, especially arginine gingipain B 
(RgpB) and number of P. gingivalis in subgingival plaque from patients with 
periodontal diseases. Whole saliva samples and sub-gingival plaque were collected 
from 10 gingivitis patients and 10 chronic periodontitis (CP) patients. Enzyme-linked 
immunosorbent assay (ELISA) was used to evaluate the level of salivary RgpB. 
Number of P. gingivalis was quantified by real-time polymerase chain reaction. 
Levels of salivary RgpB were not significantly different between gingivitis and 
periodontitis patients. Level salivary RgpB was negatively correlated with mean 
pocket depth (PD). Number of P. gingivalis was positively correlated with mean 
bleeding on probing (BOP). In conclusion, our study provided additional information 
that there were correlations between levels of salivary RgpB and a clinical parameter 
for periodontal diseases including PD. These findings would help us to understand the 
pathological role of RgpB in periodontal diseases. However, further investigations of 
gingipains are still required to clarify the exact role of salivary RgpB in association 
with periodontal diseases.  

Keywords: Arginine gingipain B (RgpB), Whole saliva, Porphyromonas gingivalis 

Introduction 

 The inflammatory disease of tooth surrounding tissues or periodontium is 
defined as periodontal diseases. Two common periodontal diseases are gingivitis and 
periodontitis. The inflammation that affects only the gingival margin is called 
gingivitis. Periodontitis is defined when both periodontal soft tissues and alveolar 
bone are destroyed(1).  

 Red complex (Porphyromonas gingivalis, Treponema denticola, and 
Tannerella forsythia) bacteria were reported to have an association with chronic 
periodontitis (2). Among the complex, P. gingivalis had the most potential virulence 
factors in destroying the periodontal tissues. P. gingivalis composes of many 
virulence factors such as lipopolysaccharide, fimbria, and extracellular proteolytic 
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enzymes (3). Among the pathogenic factors, gingipains performed a major role in 
invading host periodontal tissues (4, 5). Gingipains were classified according to their 
amino acid destroying residues such as arginine and lysine. There were two subtypes 
of arginine gingipans such as arginine gingipain A (RgpA) and arginine gingipain B 
(RgpB), which were encoded from rgpA and rgpB. Lysine gingipain was encoded 
from kgp. RgpB was the only gingipain that genetically missing the hemagglutinin 
domains (6). Gingipains were synthesized into two forms soluble form and membrane 
bond form. The only P. gingivalis strain that produces only soluble form of gingipains 
is HG66 strain (5, 7). Gingipains could modulate host inflammatory (3). It was 
reported that gingpains were able to degrade host antimicrobial peptide such as LL-37 
and β defensin-3 (8, 9). Gingipains from P. gingivalis wild-type strain were able to 
degrade RANTES (regulated on action, normal T cell expressed and secreted) from 
platelets than heat-killed P. gingivalis (10). Gingipains not only assisted the survival 
and invasion of P. gingivalis, but also facilitated the colonization of other two bacteria 
T. forthysia, and T. denticola (11). A study reported the high concentration of 
gingipains in the gingival crevicular fluid (GCF) of periodontitis defect sites than 
periodontally healthy control sites (12). The number of P. gingivalis was reported to 
correlate with pocket depth sites (13). Collecting of GCF samples had several 
disadvantages such as only collecting from specific site, spending much time, and 
irritating to the gingival tissue if the capillary collecting technique was used (14). 
There is a connection between gingival crevicular fluid (GCF) and whole saliva in the 
oral cavity. Whole saliva sample is a better specimen that can be used for representing 
the entire oral health status of each patient. In addition, it was easily to obtain and less 
harmful to the patient.  

Objectives: 

1) To compare the levels of salivary RgpB between gingivitis and chronic 
periodontitis patients. 

2) To evaluate the association among salivary RgpB;  number of P. 
gingivalis; and periodontal clinical parameters. 

Research Methodology 

Study subjects 

 This study was approved by clinical research program (clinical trial/ 
experiment study) for consideration of ethics in human research, Khon Kaen 
University (HE581105). All volunteers who participated in this study were recruited 
from the faculty of dentistry, Khon Kaen University. Any individuals who had at least 
15 teeth with no systemic diseases were included in our study. Gingivitis individuals 
were included when they had clinical attachment loss (CAL) = 0 – 1 mm and bleeding 
on probing (BOP) > 20 % sites. Periodontitis individuals were included when they 
had CAL > 3 mm; > 10 % sites of CAL, and BOP > 20 % sites. Diagnosis of 
periodontal diseases was based on the classification of the 1999 International 
Workshop for classification of Periodontal Diseases and Conditions (1).  Any 
individuals who had systemic diseases, current pregnancy or lactation, salivary gland 
disease, aggressive periodontitis, smoking and who were received periodontal disease 
treatment in the last 3 months were excluded from our study. An examiner was 
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performed the periodontal examination by using periodontal probe (UNC 15 probe). 
Clinical periodontal assessment was performed on six sites of each remaining tooth.  

Whole saliva collection 

Whole saliva collection was performed in the morning from 8 am – 11 am. 
All volunteers were instructed to refrain from eating, drinking and brushing their teeth 
1 hour before the whole saliva collection. Before the collection all volunteers were 
asked to rinse their mouth thoroughly with water. Each person was asked to 
expectorate 5ml of saliva into the 50µl centrifuge tube. Immediately, whole saliva 
sample was measured the pH. The saliva sample was placed into the ice container and 
delivered to the laboratory room. Whole saliva sample was proceeded following our 
previous article protocol (15). 

Sub-gingival plaque collection 

The collected tooth site was isolated and dried before sub-gingival plaque 
collection. A paper point was used by inserting the tip of paper point to depth of the 
gingival sulcus and it was left for 20s. In gingivitis volunteers, sub-gingival plaques 
were collected from six assigned teeth, including tooth numbers 16, 11, 24, 36, 31, 
and 46. In periodontitis volunteers, the samples were collected from 4 deepest pocket 
teeth and 4 teeth with pocket < 4 mm from each quadrant. The collected paper points 
were placed in an empty eppendorf, and they were stored at –80 oC for further 
analysis.  

ELISA assay  

Saliva sample was diluted (1:2) with coating buffer, and each sample was 
preceded in duplicates with its own control. The control of each sample was followed 
the sample assays except monoclonal antibody was not used. RgpB from P. gingivalis 
strain HG66 and monoclonal antibody to RgpB were kind gifts from Prof. Jan 
Potempa. Our ELISA protocol was established from the ELISA titration assay. 5 
µg/ml of RgpB was diluted with coating buffer (0.1M carbonate-bicarbonate buffer, 
pH 9.6) and it was loaded (50µl/well) in the 96 wells microplate (Costa ® 3590, 
USA). Incubation was performed in a moist chamber at 37 oC for 3 h. The plates were 
washed four times with PBST (1X phosphate buffer saline pH = 7.2 and 0.05% tween 
20). After washing, the plates were tapped to make them dry. Non-specific bindings 
were blocked for 1h at 37oC by using 100 µl of 1% Casein (Bio-Rad laboratories, 
USA). The plates were tapped to remove all blocking reagent. 50 µl of monoclonal 
antibody against RgpB diluted in washing buffer (4µg/ml) was added in each well, 
and the plate was incubated at 37 oC for 1h. The plates were washed with PBST four 
times. 50 µl of polyclonal sheep anti-mouse IgG antibody conjugated with 
horseradish peroxidase (NXA931 lot 9586848, GE Healthcare UK limited) was 
diluted with washing buffer (1:400), and added in each well. The plates were 
incubated at 37 oC for 1 h, followed by washing four times. 3,3’, 5.5’, 
tetramethylbenzidine (Bio-Rad Laboratories, USA) substrate (50 µl) was added in 
each well, and the plates were incubated at dark room for 30 minutes. Finally, (50 µl) 
1M HCl was added to stop the reaction. The optical density (OD) was read at 450nm 
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absorbance in the spectrophotometer machine (Varioskan Flash Multimode Reader, 
Thermo Scientific, USA).  

Evaluation of P. gingivalis in sub-gingival plaque sample 

DNA extraction was performed on the sub-gingival plaque by following 
manufacture instruction (InnuPREP DNA Mini Kit, analytikjena, Germany). 
Quantitative real-time PCR (qPCR) assay for P. gingivalis was performed as 
described in detail previous articles. The reaction mixture contained 2x PCR master 
mix, 20 pmol forward and reverse primers, 5 µl extracted DNA. The amplication was 
performed following the PCR reaction condition 40 cycles of 95 oC for 10 seconds 
and 65 oC for 1 minute. To determine the quantitative of P. gingivalis, a standard 
DNA of P. gingivalis was performed from 10 to 106(15-17). All the data was 
analyzed using StepOne Software (Applied Biosystems). The sample was considered 
to be positive when 10 copies or higher were detected.  

Statistical analysis 

Comparison of variables including demographic data of patients, 
characteristics of saliva, and periodontal clinical parameters between chronic 
periodontitis and gingivitis groups were determined by the Mann-Whitney U-test. The 
differences in number P. gingivalis positive count between two groups were 
determined using chi-square test. Correlations between salivary RgpB and clinical 
parameters were determined by Spearmann Correlation Coefficient. The level of P 
value less than 0.05 (p < 0.05) was considered significance.  

Results/ Conclusion 

Demographic data, periodontal clinical parameters 

Demographic characteristics, periodontal clinical parameters and presence 
of P. gingivalis of this study are demonstrated in Table 1. No significant difference in 
the age was observed between these two groups. Periodontitis group was more likely 
to be female than gingivitis group. All gingivitis individuals demonstrated normal 
periodontium (PD < 4 mm and CAL < 2 mm). Seven individuals with chronic 
periodontitis (CP) were diagnosed with localized CP (< 30% of sites with PD > 5mm 
and CAL > 3mm), and three individuals were diagnosed as generalized CP (> 30% of 
sites with PD > 5mm and CAL > 3mm). The mean PD, CAL, proportion BOP 
positive sites, and percentages of individual with P. gingivalis positive in sub-gingival 
plaque were illustrated in Table 1.  

Characteristic of whole saliva samples 

 Whole saliva pH was immediately measured after saliva collection. Total 
proteins in whole saliva samples were measured to normalize the levels of salivary 
RgpB. No significant difference of whole saliva total proteins was observed between 
gingivitis group and chronic periodontitis group (shown in Table 2).  

"Creative Education: Intellectual Capital toward ASEAN " 627 Graduate School, Silpakorn University



Levels of salivary RgpB 

The levels of salivary RgpB were not significantly different between 
gingivitis and periodontitis patients (shown in Table 2). Salivary RgpB was 
negatively correlated with a clinical parameter including the mean pocket depth (PD) 
(shown in Figure1).  

Number of P. gingivalis  

There were 10 % of gingivitis individuals who was indicated with P. 
gingivalis in their subgingival plaque. In periodontitis individuals, 30 % individuals 
were detected with P. gingivalis in subgingival plaque samples (shown in Table 3). 
Number of P. gingivalis was positively correlated with mean bleeding on probing 
(BOP) (shown in Figure 2). 

Discussion 

 This study demonstrated the presence of RgpB in whole saliva samples 
from patients with periodontal diseases. According to our study, no significant 
differences in salivary RgpB were observed between gingivitis and periodontitis 
individuals. The possible explanation may be related to the small sample size. In 
contrast to our observations, previous studies demonstrated increased levels of 
gingipains in GCF from patients with periodontitis. These conflicting results may 
reflect the different roles of gingipains in different locations. However, we found the 
significant correlations between salivary RgpB and a clinical parameter of periodontal 
diseases including PD. These findings may imply the pathological role of RgpB in 
pathogenesis of periodontal diseases. Nonetheless, there remain many research gaps 
about the connection between salivary gingipains and the severity of periodontal 
diseases. Thus, additional investigations of number of P. gingivalis in whole saliva 
samples and level of salivary gingipain B would be noteworthy.  

 In conclusion, our study provided additional information that there were 
correlations between levels of salivary RgpB and a clinical parameter for periodontal 
diseases. These findings would help us to understand the pathological role of RgpB in 
periodontal diseases. However, further investigations of gingipains are still required 
to clarify the exact role of salivary RgpB in association with periodontal diseases.  

 

Recommendation 

 Further studies will focus on the functional roles of RgpB in whole saliva 
as compared with those in gingival crevicular fluid.  
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Table1. Demographic data and periodontal clinical parameters 

Groups 
Gingivitis 

group 

Periodontitis 

group 

P-value 

Ages (mean + SD) 35.9 + 10.62 37.1 + 10.37 = 0.8 

Gender 

- Female (%) 

- Male (%) 

 

9 (90%) 

1 (10%) 

 

4 (40%) 

6 (60%) 

 

= 0.057 

Periodontal status 

At sampling sites 

- Pocket depth (mm + SD) 

- Clinical attachment level (mm + SD) 

- Bleeding on probing (%) 

Full mouth  

- Pocket depth(mean + SD) 

- Clinical attachment level(mean +SD) 

- Bleeding on probing(mean + SD) 

 

 

1.97 + 0.14 

0.6 + 0.14 

40.27 + 8.51 

 

2 + 0.17 

0.59 + 0.13 

39.92 + 10.72 

 

 

3.01 + 0.77 

2.64 + 1.22 

52.5 + 14.39 

 

2.76 + 0.61 

2.26 + 1.18 

52.91 + 14.28 

 

 

<0.001** 

<0.001** 

=0.03* 

 

<0.001** 

<0.001** 

= 0.03* 

Presence of P. gingivalis (%) 10 30 = 0.58 

  

 Table 2.Characteristic of whole saliva samples  

Groups Gingivitis group Periodontitis 
group 

P-values 

Whole saliva sample 
- pH 
- Total protein(OD) 
- GingipainRgpB(OD) 
- Ratio RgpB/total protein 

 
7.13 + 0.31 
0.11 + 0.05 
0.19 + 0.17 
2.03 + 1.82 

 
6.8 + 0.4 

0.15 + 0.05 
0.07 + 0.07 
0.53 + 0.53 

 
=0.34 
=0.06 
=0.06 
=0.02* 
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Table 3. Number of P. gingivalis positive detection scores 

Groups (n =10) Score 0 Score 1 Score 2 Score 3 Score 4 Number of P. gingivalis 
Gingivitis group 
Periodontitis group 

9 
7 

0 
0 

1 
0 

0 
1 

0 
2 

Notes: Score 0 < 9 copies, Score 1 = 10 – 500 copies, Score 2 = 501 – 25000 copies, 
Score 3 = 25001 – 125000 copies, and Score 4 > 125000 copies 

 Figure 1. Correlation between whole saliva RgpB (OD) and mean pocket 
depth. 

 
 

 

 

 

 

 

 

 Figure 2. Correlation between percentage of bleeding on probing (%) and 
number of P. gingivalis. 
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Spearman Rho = - 0.588 
*p = 0.006 
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Spearman Rho = 0.493 
*p = 0.027 
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Abstract 

The purpose of the paper is to examine the change in relative efficiency and productivity of 

Sub Divisional Hospitals in Fiji over a decade. 

The study primarily uses the Malmquist total factor productivity index approach method to 

calculate productivity change of all 17 sub-divisional hospitals in Fiji. Data from the years 

2005 to 2014 was collected from the database of the Ministry of Health, Fiji. The efficiency 

and productivity scores were than used as dependent variables and a log-linear regression was 

employed to identify significant explanatory variables for policy implications. The study also 

employed the data envelopment analyses multi stage method (DEA) to calculate for 

efficiency scores for the year 2014 with an input –oriented variable returns to scale model. 

Similarly, the scores were regressed using Tobit econometric regression tool to identify key 

explanatory variables of efficiency. 

There was evidence of reduction in total factor productivity from 2005 (1.363) to 2014 

(0.971). While there were mixed results, the reduction is obvious after the period of 2010-

2011 and 2013 onwards. The efficiency of hospitals is also a concern as only 2 hospitals out 

of 17 are operating at optimal efficiency. 

No study of such nature and scale has been undertaken in Fiji. The study provides many users 

such as policy makers, politicians, economists with the foundation of undertaking further 

research and investigation in specific areas of efficiency and productivity analysis of Health 

facilities in Fiji. 

Keywords: Fiji, Total Factor Productivity, Sub-Divisional Hospital (SDH), DEA, Malmquist 

DEA. 

Introduction 

Globally, the health care industry is one of the leading contributors towards economic 

activity. Many developed countries are also realizing the benefits of opening up market for 
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entry of reputable private hospitals and investors in health. The health sectors in many 

developing countries are also experiencing phenomenal growth. Figure 1 compares the Total 

Health Expenditure as a percentage of GDP for the Upper Middle Income 

Countries(UMIC)to which Fiji belongs to. 

Figure 1: THE as a % of GDP in Upper Middle Income Countries 

 

Source: World Health Organisation. 

Fiji as compared to other UMIC, contributes just below 5% of expenditure, public and 

private, towards health as a percentage of GDP which is relatively small. 

Financial sustainability of maintaining current level of care, increase in citizens expectations 

of quality health care, impoverishment of citizens from high cost of health care, inability of 

countries retaining human capital, new technology, competitive environment, lack of 

performance based incentives for health workers are all posing strong questions to hospital 

managers and policy makers to respond in a timely manner.  

The question of measuring and evaluating the performance of health care facilities, in 

particularly hospitals, where majority of the funds are traditionally consumed is fast 

becoming a major discussion point with hospital managers and policy makers. Hospitals are 

becoming too crowded, cost of operations in hospitals are high, incentives for health worker 

retention are low leading to high staff turnover, new innovative high impact technology is too 

expansive are some of the reasons that continuous performance measures of hospitals are 

necessary. It is even of greater essence for developing countries that are challenged due to its 

history, geographical location, size, natural resources, and small economies of scale, low 

economic growth, high migration of health professionals, the need to measure hospital 

performance is more needed than ever.  
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While other industries have moved ahead towards measuring performance objectively for 

critical decision making, the health industry has lagged behind for a considerable amount of 

time. New methodologies are now emerging in measuring hospital performance, such as 

using efficiency and effectiveness measures. This study would focus on measuring the 

performance of the Sub-Divisional hospitals in Fiji, in particular looking at the total factor 

productivity change over a decade and decomposing the change in technical efficiency and 

technology. A further analysis is done for the 2014 data computing the technical and scale 

efficiency.  

Performance, as in other service industries, can be defined as an appropriate combination of 

efficiency and effectiveness. Efficiency is generally utilized to express the use of minimum 

input to produce a given level of output or greater output with the same level of input.  An 

efficient health care therefore can be described as a system or facility that uses a minimum 

level of resources and produces a reasonable standard of health care without compromising 

on quality(Ozcan, 2008). 

The justification in measuring hospital performance, in particular in developing countries, to 

measure hospital performance and importantly in the public sector has become increasingly 

important.  

Developing countries and small island countries in years to come would face serious 

challenges in improving hospital performance for several reasons.(Jacobs, Smith, & Street, 

2006)  emphasizes on the supply side where health technologies are changing rapidly, new 

interventions to prolong quality of life have emerged and the pressure is on the providers, in 

particular on Government, to introduce such new technologies and interventions without 

much thought put to the cost and effectiveness of the technology.  

The results of the efficiency measurements are the starting point in improving health care 

system; these measurements identify which care delivery units can be used as models, and 

illustrate the areas where inefficient units need to improve. (Ersoy, Kavuncubasi, Ozcan, & 

Harris II, 1997) 

While managing the demand factors that influence productivity and efficiency is not static in 

health, the supply side problem would be focal to the study in managing and delivering the 

most productive and efficient health care within the constraints of the resources available to 

Fiji. 

Health Care System in Fiji 

The Fiji Health system is structured as a three tier model health system that provides 

integrated primary, secondary and tertiary health care through health facilities at the three 

different levels of care. While service provision in terms of human resources, finance, 

procurement and supply of pharmaceuticals remain the priority of the central health 

headquarters, many of the primary and preventive and clinical services have been 

decentralized as per the different levels of care. 

The organization structure of the Ministry of Health which also depicts governance and 

service delivery structure apart from authority, the Public Health Services  which are 

"Creative Education: Intellectual Capital toward ASEAN " 635 Graduate School, Silpakorn University



4 
 

managed and administered to all the four major divisions under the responsibility of the 

Deputy Secretary for Public Health is delivered through the four Divisional Health Services 

in the Central, Western, Eastern and Northern parts of the island under the responsibility of 

the Divisional Medical Officers (DMO’s). 

Under each division and under the responsibility of each DMO, the services are then filtered 

down to smaller Sub-Divisions overseen by the Sub-Divisional Medical Officers (SDMO’s). 

Further below the responsibility of the SDMO under each Sub-Division exist several health 

centers and nursing stations that provide public health services and an initial point of contact 

with patients.  

For this study, the Sub Divisional Hospitals that is managed and administered by SDMO’s, 

on average have 15-40 bed capacity and are equipped to provide inpatient services, outpatient 

services, pharmaceutical supplies, laboratory tests, x-rays, undertake minor surgeries 

including low risk deliveries, dental care etc to the population within each sub-division. 

Under each of the 20 Sub-Divisional Hospitals, there are medical boundaries under which 

designated health centers of different levels A, B and C and Nursing stations exist. The 

Health Centers are usually managed by medical officer i.e a Physician in the case of level A 

or a Nurse Practitioner in the case of level B or C. Usually 2 nurses are allocated to either the 

Health Centre or Nursing Stations. In remote Nursing stations, one Nurse Practitioner is 

stationed to provide basic primary health care. It is also the first point of referral of patients 

that need further screening and treatment. Figure 2 illustrates the flow of the hospital referral 

system in Fiji. 

 

Figure 2: Fijis Hospital Referral System 

 

Hospital Services 
(Deputy Secretary) 

Divisional Hospitals 
(Medical Supritendents) 

Hospital Services 

Public Health 
(Deputy Secretary) 

Divisional Medical Officers 
(Public Health) 

Health Centers 

(Levels A, B and C) 
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Patients usually can either see or are seen through the outreach programs that the nurse 

practitioners at nursing stations are responsible for in partnership with Village Health 

Workers. The patient could also go to the Health Centre or Sub Divisional Hospital. From the 

Sub-Divisional Hospital they may be referred to one of the three major Divisional hospitals. 

Objectives 

Primary 

1. To measure a decade of change in Productivity in Government sub-divisional hospitals in 

Fiji. 

2. To measure the total factor productivity change as a consequence of technical efficiency 

and technical change. 

3. To measure the technical efficiency of sub-divisional hospitals in Fiji.  

4. To determine the scale efficiency of sub-divisional hospitals in Fiji.  

5. To identify “benchmark” hospitals and “best practices” for standardization of services. 

Research Methodology 

Estimation Techniques 

There are two main approaches to efficiency and productivity measurement as discussed in 

detail by (Maniadakis, Kotsopoulos, Prezerakos, & Yfantopoulos, 2009). 

I. The econometric approach - are also called stochastic as the model also makes room or 

accommodates and accounts for random noise or error term in the sample data. The 

model also assumes a specific functional form for the frontier and therefore is termed 

Parametric. 

II. Mathematical Programming – the mathematical programming approach in measuring 

efficiency and productivity could take either a Parametric or a Non-Parametric form. 

While the parametric form, similar to the econometric approach takes a functional form, 

the non-parametric form as the name defines does not need any assumption of take a 

functional form but takes assumptions of the shape of the frontier such as convexity and 

non-emptiness. Unlike the stochastic model, mathematical programming does not take 

into account for error terms or data errors. It assumes that the data collected are 

comprehensive complete and reliable.  

A comparative analysis of 38 frontier efficiency and measurement techniques studies were 

reviewed by (Worthington, 2004). The results revealed that 58 percent of the decision 

making units employed a non-parametric techniques with the remainder using parametric 

techniques. In his conclusion, there were no clear or outright statement made on which of the 

two approaches were better of as they both had its share of drawbacks. 

Nursing Stations 
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While the study does not conclude on the popular approach, the non-parametric 

mathematical programming approach is the most popular in hospital efficiency and was be 

used in the thesis study. 

Therefore the paper choses to use the Data Envelopment Analysis approach in measuring the 

total factor productivity index from 2005 to 2014 as the primary objective and uses a multi 

stage DEA approach to measure efficiency development for the year 2014. 

The scores of both the methodologies are then used as dependent variables and regressed 

using a Log-Linear functions and a Tobit function to explore the main determinants of TFP 

and Efficiency respectively in SDH in Fiji. 

Methodology 1 

Malmquist total factor Productivity Index 

The Malmquist index methodology provides hospital managers and policy makers to evaluate 

and track performances of health care facilities over time. Similar to DEA, the index is also 

based on input and output data. The ability to compare results over different periods provides 

insights into the success or failure of health programs and activities. 

The Malmquist index was first introduced and suggested by Malmquist in 1953 and extended 

into a productivity index by (Diewert., 1982). The model was then further developed by Fare, 

Grosskopf and Lowell in 1994 as the Malmquist-DEA performance measure. 

The MPI measures the producitivity changes of DMU’s at different points in time, identify 

the sources of producitivity changes, and decompose total productivity change into technical 

efficiency change, so called the catch up effect and technological change so called the 

frontier shift effect. The TFP change index between the two time periods of t and period t+1 

is calculated by: 

The input oriented approach, the output is usually controlled or fixed and changes in the 

consumption of input are measured. The input-oriented Malmquist productivity index is 

composed of four input-oriented, distance functions. The change in productivity between 

base period of t and reference period of t+1 for a DMU is defined as follows: 

 

                   1/2 

  
    (    ,     ,    ,   )  =   

       ,     )      
    (     ,     ) 

            
 (     )          

   (     )  

 

 

In the input oriented MPI denoted by  ,   represents the quantity of output that can be 

produced with the consumption of input . In the equation above,   
    (     ,    ) and 

  
 (     ) are two distance functions that measures the technical efficiency. The other two 

distance functions of  
       ,     ) and            

   (     ) are cross period functions where 

the latter represents the measurement of efficiency using the observation in the base period   

relative to the frontier technology of the reference period   .  
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The  DEA based Malmquist Productivity Index is also able to demarcate the overall 

productivity measure into two different categories of the effects of efficiency, technical 

efficiency which measures change of catching up to other firms or the efficient firms in the 

same given period and measuring change in technology, which is denoted by the shift of the 

whole frontier. 

 

The above demarcation can be shown mathematically: 

 

 

  
    (    ,     ,    ,   )  =  

    (     ,     ) EFFICIENCY CHANGE 

            
 (     ) 

1/2 

   
       ,     )      

  (   ,   )  TECHNICAL CHANGE 

       
   (         )   

   (     )  

 

 

The Second stage involves using the scores of efficiency and total factor productivity as 

dependent variable and regressing it using a Log-Linear function against a set of explanatory 

variables to determine the key factors that have influenced or made an impact on efficiency 

and productivity of SDH in Fiji. 

The Log-Linear function would then take the following functional form: 

     =   +   +   

Methodology 2 

The Data Envelopment Analysis method (DEA)  is a mathematical programming technique 

that constructs production frontiers using data and measures efficiency of decision making 

units relative to these same production frontiers. The method was first introduced using and 

assumption of a constant returns to scale of production by(Charnes, Cooper, & Rhodes, 1978) 

using the work of (Farrell, 1957). There are two models that are applied with DEA, a 

Constant Returns to Scale model and the Variable Returns to Scale model. The paper 

employs are Variable Returns to Scale model to measure the relative efficiency of hospitals. 

The mathematical function of an input oriented VRS is illustrated as follows: 

 

Min  =    

Sub to: ∑    
      ≤        

∑   
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∑   
   k = 1 

     0        

 

   – represents the efficiency score of the DMU. The score of the DMU’s using DEA is 

usually within a range from zero to one and the higher the score, the higher the efficiency 

level obtained by the DMU respectively. 

Data Set 

The targeted population as part of the study includes all Government owned sub-divisional 

hospitals in Fiji. All 17 hospitals have been in existence since the period of the study. 

The SDH hospitals service roles are clearly highlighted in the Clinical Service Plan 2010 and 

Staffing delineation plan 2010 of the Ministry of Health. After budgetary allocation, 

resources are disbursed to SDH, the service role delineation guides Hospital Administrators 

to allocate resource efficiently to core activities on the assumption that all staffing 

requirements and different medical and non-medical cadres and all administrative support are 

provided along all necessary technologies and equipment to provide the expected services.  

While no national assessment has been made on the actual provision of resources against the 

Clinical Service Plan, this study provides an objective assessment and  critical evidence of 

whether the actual resources  provided in terms of adequately funding input such as staffing, 

capital and technology provided are indeed adequate or not. This may explain to a large 

extent why some SDH may be efficient or inefficient. It could also tease out hospitals that 

have “good practice standards” and “benchmarks” against which inefficient hospitals could 

be compared for improvements. 

The study also targets analysis of productivity change of the 17 SDH’s over a 10 year period 

from 1995-2014. The Fijian Government in meeting its objective of improving population 

health and health service delivery have initiated many structural changes and reforms over 

the past 10 years and a substantial amount of resources has been consumed in doing so. 

Additional recruitment of  physicians and nurses have been recruited to meet the shortages in 

manpower, procurement of new sophisticated bio-medical equipment’s have been purchased, 

construction of new infrastructure, new supportive information technologies have been 

implemented and other regulatory mechanisms, policies and procedural changes have been 

made to improve efficiency in delivery of health services at SD level.  

No study has ever been undertaken in Fiji to measure the efficiency level and change of 

productivity in SDH’s in Fiji.  

One of the problems of efficiency analysis of health care institutions is that the production 

function or that the conceptual output of improved health status, or even more generally, the 

improvement in the quality of individual life is difficult or in some cases impossible to 

measure. (Worthington, 2004). 
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In modeling hospital production or technology, it is difficult to conceptualize (and measure) 

hospital output. One might argue that change in health status is appropriate output 

conceptually. Since we cannot accurately measure health status, we choose instead to 

measure hospital production as an array of outputs which are assumed to be related to 

improved health status(Grosskopf & Valdmanis, 1987). 

(Worthington, 2004) also figured out that a second problem of the inability of countries to 

measure inputs or more specifically relevant inputs to undertake efficiency analysis may be 

very limited. 

Changes in in health outcome cannot be entirely attributed to health care. Health is a 

multidimensional and affected significantly by a host of other socio-economic factors 

While many countries work towards collecting more data sets on the final output measures 

such as those mentioned above, according to (Hollingsworth, 2008) most research published 

so far has used some variant of intermediate outputs, in terms of numbers of patients treated. 

Taking into account the criteria and the core service and role delineation of Sub-Divisional 

Hospitals in Fiji, the DEA model will factor in the following input and output variables: 

Aggregated Inputs Operational Definitions 

1. Number of Physicians Proxy of Labour input and the most important labour input 

in the running of hospitals.. 

2. Number of Nurses  registered nurses in each year for each SDH 

3. Expenditure of 

Operational Budget 

 Dollar value of all actual expenditure on operational 

segments of the budget for each particular year 

Aggregated Outputs  

1. Inpatient days  Total number of patient stay days in inpatient care unit of 

SDH in 2008 

2. Outpatient visits  Total visits recorded in OPD of each SDH in 10 years 

 

 

Results 

The results of the Malmquist indices and all of its components are presented in Table 1 

below. 

Table 1: Malmquist Productivity Index 

  Technical 

Efficiency 

Change 

(EFFCH) 

Technological 

Change 

(TECHCH) 

Change in 

Pure 

Technical 

Efficiency 

Change in 

Scale 

Efficiency 

(SECH) 

Total factor 

productivity 

change 

(TFPCH) 
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(PECH) 

Year           

2005-2006 1.046 1.303 1 1.046 1.363 

2006-2007 0.988 1.228 1 0.988 1.214 

2007-2008 0.951 1.292 1 0.951 1.229 

2008-2009 1.029 1.066 1 1.029 1.097 

2009-2010 1.026 1.075 1 1.026 1.102 

2010-2011 0.867 1.246 1 0.867 1.079 

2011-2012 1.36 0.953 1 1.36 1.296 

2012-2013 0.908 0.922 1 0.908 0.838 

2013-2014 0.816 1.19 1 0.816 0.971 

Mean 0.989 1.133 1 0.989 1.121 

 

All of these indices are measured by geometric means, which are used to preserve the 

multiplicative decompositions of the Malmquist productivity indices(Färe, Grosskopf, Norris, 

& Zhang, 1994).  

Table 1 includes the geometric means of all the indices that are usually calculated by the 

Malmquist DEA methodology. It consists of indices for the entire period 2005-2014. The 

values of the Malmquist index or its components greater than 1 denote progress or 

improvement in performance, whilst indices less than 1 represent the regress or the 

deterioration of performance. The indices equal to 1 reflect no change in performance. Using 

this rule, the results of all the indices are discussed below. 

The results in the table for technical efficiency (TECHCH) reflect that the performance of 

hospitals regressed from 2005 up till 2008 and picked up performance improvement from 

2009 to 2010. It regressed drastically in 2011 and again improved significantly in 2012 

before regressing to the lowest technical efficiency level in the past decade to the value of 

0.816. Due to the mix trend and the lowest performance level for the year 2014, the hospitals 

overall performance has been below the level of constant level of performance with a value 

of 0.989.  

Meanwhile, the results of technological change index also show similar trends as the 

technical efficiency change. 

The production frontier regressed in the initial years of the period of study (2005-2009) 

before progressing in the year 2010 and then regressing again in 2012 and 2013. In the final 

year of the period, the hospitals have again experienced progress in technological change, 

with an improvement of 9 per cent. 

It also appears that there is a downward trend in the total factor productivity index (TFPCH), 

a product of technical efficiency change and technological change, from 2005 to 2014; apart 
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from 2012 where an improvement was made before performances dipped again. After an 

initial regression in the first two periods (2005-2006 and 2006-2007), productivity progressed 

in the year 2007 and then regressed again for another 3 periods. In 2012, it progressed and 

then regressed the very next year.  

 

Efficiency results 

The results of the multistage DEA using an input and output oriented model is presented in 

Tables 2 and 3 respectively. 

Table 2: Input Oriented DEA Results 

Hospital CRSTE VRSTE SE 

Returns to Scale 

Property 

Peers as per CRS/VRS 

efficiency 

1 0.833 1 0.833 DRS 1 

2 0.532 0.54 0.984 IRS 4, 11. 

3 0.761 0.774 0.984 IRS 4, 11. 

4 0.98 1 0.98 IRS 4 

5 0.527 0.749 0.704 IRS 11, 13, 9. 

6 0.231 0.437 0.529 IRS 4, 9, 11. 

7 0.185 0.983 0.188 IRS 9, 11, 4. 

8 0.212 0.425 0.497 IRS 4, 9. 

9 0.123 1 0.123 IRS 9 

10 0.585 0.781 0.749 IRS 11, 9, 13. 

11 1 1 1 - 11 

12 0.979 1 0.979 DRS 12 

13 1 1 1 - 13 

14 0.536 0.604 0.888 IRS 13, 9. 

15 0.484 0.732 0.661 IRS 11, 9, 13. 

16 0.647 0.713 0.907 IRS 9, 13, 11. 

17 0.287 0.472 0.607 IRS 13, 11, 9. 

 
 

    Mean 0.582 0.777 0.742 

   

Using an input oriented DEA model, only 2 hospitals, 11 and 13 reflect a Decision Making 

Unit that is working at full efficiency level. This implies that these two hospitals are sitting 

on the parameters of the production function and are seen as reference hospitals to which 

other hospitals are to design their systems and structures for further improvement.  

It is noted with interest that there are two firms  1 and 12 that are producing outputs at a 

Decreasing Returns to Scale implying that they would need to reduce the investment of inputs 
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further into the production cycle and produce at the frontier as additional input is not 

providing the same marginal rate of return. 

Hospitals 2 to 10 and 14 to 17 are producing well below their capacity given the input 

resources provided and should be increasing their production of outputs within the given 

amount of input. 

 

Table 3: Output Oriented DEA Results 

Hospital 

 

CRSTE VRSTE SE 

Returns to Scale 

Property 

Peers as per CRS/VRS 

efficiency 

1 0.833 1 0.833 DRS 1 

2 0.532 0.593 0.896 DRS 11 , 1 

3 0.761 0.795 0.957 DRS 11, 1 

4 0.98 1 0.98 IRS 4 

5 0.527 0.541 0.974 IRS 11, 13, 9 

6 0.231 0.256 0.901 DRS 11, 1, 12. 

7 0.185 0.855 0.216 IRS 11, 9, 13. 

8 0.212 0.231 0.915 DRS 11, 1. 

9 0.123 1 0.123 IRS 9, 9. 

10 0.585 0.639 0.916 IRS 11, 9, 13. 

11 1 1 1 - 11 

12 0.979 1 0.979 DRS 12 

13 1 1 1 - 13 

14 0.536 0.62 0.865 DRS 13 

15 0.484 0.504 0.959 IRS 11, 13, 9. 

16 0.647 0.661 0.98 DRS 12, 13, 11. 

17 0.287 0.288 0.996 DRS 12, 13, 11. 

 

  

    Mean 0.582 0.705 0.852 

   

Using an output oriented DEA model, the same 2 hospitals, 11 and 13 reflect a Decision 

Making Unit that is working at full efficiency level. This implies that these two hospitals are 

sitting on the parameters of the production function and are seen as reference hospitals to 

which other hospitals are to design their systems and structures for further improvement.  

It is noted with interest that there are nine (9) firms now compared to the CRS results  that are 

producing outputs at a Decreasing Returns to Scale implying that they would need to reduce 

the investment of inputs further into the production cycle and produce at the frontier as 

additional input is not providing the same marginal rate of return. The VRS removes the 

assumption of constant returns to scale implying that outputs could also be influenced.  
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Hospitals 4, 5, 7, 9, 10 and 15 are producing well below their capacity given the input 

resources provided and should be increasing their production of outputs within the given 

amount of input. 

Discussion 

The study is the first attempt to undertake an objective measurement of efficiency and 

productivity of sub-divisional hospitals in Fiji during the period beginning 2005 to 2014, a 

span of 10 years. It is also an opportunity for key policy analysts and decision makers to note 

these assessments and recommendations and make key decisions in future reform processes.  

Since no such study has been undertaken in Fiji before, it is difficult to point out the factors 

that may have affected the results of the indices. It seems though that while the 

Decentralisation policy reform came into effect in 2010, there was a rush in outpatient’s 

activities at the Sub-Divisional level during the initial stages which reflects in improvements 

in TFP. During these few years after the implementation of the reform, it is possible that the 

actual impact of the reform is now faced by SDH whose budgets have not been increased 

significantly despite the increase in number of outpatients screened. Since 2012-2013 the 

productivity level has fallen indicating that the full brunt of the reform is now felt in SDH’ to 

which policy makers must respond accordingly. 

The efficiency results in Table 2 and 3 reflect that only two hospitals are utilizing their input 

resources and producing the maximum level of outputs. In an input oriented model, there 

seems to be a number of hospitals that are producing below their maximum capacity and 

would need to increase their production of outputs which may be difficult. Thus these 

hospitals would rather than decrease the level of inputs and utilise these inputs in more 

effective programs. 

In the output oriented model, it seems that majority of hospitals are producing outputs way 

above their maximum capacity or are not utilizing resources effectively. The need to further 

explore the determinants would be an interesting study for the future. 
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Abstract 

The purpose of this research is to develop a dance routine for rhythmic gymnastics at 
the international competition level. There were fourteen people in the sample group: eight of 
them are dance specialists, while the other six are experienced national gymnasts. The tools 
used for primary research were documents, textbooks, and personal interviews, and the 
researcher analyzed every alternative to create her performance. Findings shown that pattern 
of dance can be divided into 8 elements which are 1) The story design and 2) Choreography 
created based on concept of Stimuli for dance composition 3) The researcher divided the 
casting sessions into two types: those performers who already possessed experience with 
international gymnastics competitions did not receive prepared routines; other performers 
were selected after routines had been prepared to fit them.4) Music 5)Props and 6)Costumes, 
followed the guidelines and rules set down by the Federation of International Gymnastics 17) 
The Performance area that ignores traditional stage in theatre and rather use open areas 8) 
The Lighting design that applies color theory in conveying story, feelings and events. Dance 
creation concept focuses on 5 aspects which are 1) Awareness of Rules 2) Awareness of 
Standard Dance as Art Movements 3) Awareness of Performance Time 4) Awareness of 
Creativity in Dance as Art Movements 5) Awareness of Variety in Dance as Art Movements. 
The researcher was able to choreograph more dance varieties to be developed into new 
performances in the future International gymnastics. 

Keywords: Dance/Rhythmic Gymnastics/Choreography/Competition 

 

Introduction 

The development of rhythmic gymnastics has been of great interest to all audiences, 
thus routine phenomena has become a key factor for each area of the sport. Therefore, there is 
– and never will be – a halt to the development of choreography. The Federation of 
International Gymnastics categorizes rhythmic gymnastics as one of the seven gymnastics 
types, and it has been placed within two distinct categories: competing as an individual and 
competing as a team. The primary focus of this study is on the individual competitions, which 
are opened for people from all areas of life. Four main types of prop are used in these 

                                                            
1

   The Fédération Internationale de Gymnastique or The Federation of International Gymnastics (FIG) is the 
governing body of competitive gymnastics. 
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competitions: a ball, clubs, ribbons, and hoops, and these prop must be incorporated into 
three groups of movement – jumps, balances, and turns. The researcher selected nine 
movements from each group to perform alongside a musical accompaniment, with each 
performance lasting approximately 1.50 to 1.30 minutes. 

Rhythmic gymnastics shares many qualities with dance as an art form, the primary 
similarities being the complex choreography, the music used during the performance, and the 
costumes worn by the performers. This type of gymnastics was first practiced in order to 
place emphasis and focus on the skills necessary for the body to be able to perform. Thus, 
development of new techniques and maneuvers continues to this day as the sport evolves and 
grows more complex with each passing year. In the present era of competition, the Federation 
of International Gymnastics adjusted its rules in 2013, with further developments to be 
considered and added by 2016. The adjustments made center around synchronization between 
the routine and its musical accompaniment, or in layman’s terms how well these two items fit 
together. Since this synchronization plays a vital role throughout the entire performance, it is 
easy to overlook that is it often part of the true inspiration and purpose behind the performer’s 
routine.  

As the researcher mentioned above, the development of new techniques in rhythmic 
gymnastics has become crucial for the continuation of the gymnastic industry. Due to this, the 
researcher has been frequently inspired to incorporate facets of dancing as art into the sport; 
in addition, the researcher has also been inspired to review the rules in the hopes of adding 
new ideas or subtracting unnecessary ideas to provide a path for further developments in the 
future. The researcher, then, will present these new ideas surrounding creative choreography, 
and these new ideas will be in tune with the current set of rules proscribed for rhythmic 
gymnastics. Following this, she will give solid proof for her theories by detailing her 
experiments with each creation and path at national rhythmic gymnastics competitions to 
further extend the possibility of their eventual inclusion in the future. 

 

Objectives 

1. To create a concept that blends dance as art and rhythmic gymnastics for international  
Competitions. 

2. To develop and implement innovative ideas for the aforementioned concept that can 
be used in international competitions. 

 

Research Methodology 

This study named the Dance Creation for Rhythmic Gymnastics in International 
Competition Level, combines both creative and qualitative research conducted via the 
following steps: 
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1. Steps of the Research 

1.1 Utilize both primary and secondary resources at the national and international 
level for source material. 

1.2 Interview professors of dance, dance as art specialists, and rhythmic gymnasts. 

1.3 Attend and study dance as art performances. 

1.4 Analyze the information from 1.1 – 1.3 in order to incorporate it into a functional 
and logical dissertation. 

1.5 Experiment with forms of dance as art choreography based on the seven 
movements of dancing. 

1.6 Employ an art as dance specialist to examine and correct any mistakes in the 
choreography. 

1.7 Organize the show in order to explain its purpose and collect comments and 
advice. 

2. Equipment for the Study 

2.1 Primary and secondary source documents, textbooks, interviews and art as dance 
specialists. 

2.2 Electronic devices including computers, a voice recorder, and numerous videos. 

3. How Information was Gathered 

3.1 The researcher combed through source documents and textbooks in order to find 
relative information. 

3.2 The researcher gathered each article of information via interviews with professors, 
dance as art specialists, and rhythmic gymnasts. 

4. Steps of Analyzing the Information 

4.1 The researcher analyzed the information from each source document and field 
observation. 

4.2 After Section 4.1 was completed, the researcher mapped out the routines and 
included each component found in dance as art: the choreography, the music, the gymnast, 
the costume, and the prop. 

The Result of the Study 

The information of this dissertation can be split and summarized into two distinct 
parts: an analysis of the routine created for rhythmic gymnastics and components borrowed 
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from dance as art; and, the various ideas of dance as art creation, which are categorized as 
follows: 

1. All international gymnastics competitions require any performance to include the 
following eight components borrowed from dance as art: 

1.1 The story design 

 Performance stories are not essential at the start of a show, but as the routine goes on 
story is considered key to the success of any performance. This is due to the fact that the 
story gives the audience direction and makes the show easier to follow; in addition, it makes 
the routine easier to choreograph. Furthermore, story adds a unique perspective to each show, 
and it can also be used to include the culture and lifestyle of the gymnast. 

1.2 Choreography – The researcher categorized the choreography into two parts: 

      1.2.1 Imaginative Choreography  

  An imaginative choreography must come solely from the choreographer’s 
ideas without the presence of any external  stimuli; if, however, there are any external 
stimuli, they must come from the choreographer’s surroundings. The researcher studied and 
analyzed this area thoroughly by observing the performers, and she was also aware of the 
importance of combining imagination with the choreography  at all times. She also 
experimented with the choreography using her own ideas and stimuli. Example The 
researcher was inspired to use clubs with traditional Northeastern Thai music; she also 
improvised Serng dance moves (traditional Northeastern Thai dance moves) into the 
performance. 

1.2.2 Performance Skills 

  The researcher combined movement motivation (balance, turns, and jumps) 
with the seven traditional movements of in order to analyze which direction or movement the 
gymnast should take to get from one point to the next point. 

1.3 Casting the Performers 

The researcher divided the casting sessions into two types: those performers who 
already possessed experience with international gymnastics competitions did not receive 
prepared routines; other performers were selected after routines had been prepared to fit 
them. 

.4 Music Design 

Music was chosen for inclusion in the study only if it followed the guidelines and 
rules set down by the Federation of International Gymnastics. The performers were allowed 
to dance to a piece of music that included words, and only one prop was allowed with any 
performance. The researcher selected the prop via the surrounding forms of stimulation. 
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1.5 Costume Design 

The researcher designed each costume according to the regulations imposed by the 
Federation of International Gymnastics: the leotards were required to fit the performer’s 
bodies snugly, and the fabric of each leotard must provide the performer with ease of 
movement and flexibility. The researcher designed the costumes by selecting from her 
influences and inspiration, making sure that each was appropriate for its performance. 

1.6 Prop Design  

The prop were designed based on what is allowed for use by the Federation of 
International Gymnastics. 

1.7 The Performance area 

The floor design did not follow the regulations set forth by the Federation of 
International Gymnastics, and instead was influenced by the art and site-specific theory. The 
performer ensured, however, that the floor was in sync with the performance as not to be 
distracting.  

1.8 Lighting Design 

 The researcher designed the lighting scheme to be in sync with the performance, 
thereby enhancing the quality of the routine and creating new perspectives that can now be 
used in future rhythmic gymnastics routines. 

 

2. Different areas of awareness and ideas were used and expressed when the researcher 
created her routine for dance as art for international gymnastics competitions. 

2.1 Awareness of Rules 

 Since this study strived to create a routine that could was both practical and usable on 
the world stage, every aspect was designed and implemented with the full awareness of all 
rules and regulations. 

2.2 Awareness of Standard Dance as Art Movements 

 Every routine included in the study was choreographed with the awareness of 
standard dance as art movements: jumps, turns, and balance. Therefore, the continuity of each 
routine with traditional movements was assured and guaranteed. 

2.3 Awareness of Performance Time 

 The rhythm of the accompanying music is one of the most vital aspects of 
choreography, as it is a key method by which a performer can capture the heart of the 
audience. The performer must seek to create various emotions within the audience during the 
routine, and thus selecting the right moment for the music to begin, build, and end is 
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necessary to capture the highest quality of any routine. In addition, time awareness can also 
inspire when a movement happens into the routine and when the prop  should be used. 

2.4 Awareness of Creativity in Dance as Art Movements 

The researcher prioritized creativity as one of the most important aspects of this study, 
as it has often been cited as the core for developing any performance. Creativity must be 
applied to the routine, the sound, and the prop in equal measure or the performer will risk 
losing the audience. 

2.5 Awareness of Variety in Dance as Art Movements 

The researcher used several types of dancing: improvisation (having the performers 
dance according to the researcher’s ideas as they occurred), experimental dance, and post-
modern dance. 

 

First Choreography for the Performance 

 

  

 

  

 

 

 

 

 
Figure 1: First and Second Main Poses 

Credit: The Researcher 
 

Second Choreography for the Performance 
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Figure 2: The Connection between Shifting the First Main Pose to the Second 

Credit: The Researcher 
 

Figure 1 demonstrates the prompt continuity required between the first and second 
main poses. Figure 2 demonstrates the process of creating a seamless and beautiful dance 
move when transitioning from the first main pose to the second main pose. 

 

Third Choreography for the Performance 
Using Personal Stimuli to Create Dance Moves 

 
  

 
 
 
 
 
 
 
 

Figure 3: Creating Dance Moves with the Ball via Ideational Stimuli 
Credit: The Researcher 

 
Improvising a Cat’s Sleeping, Waking, and Growling Postures into the Dance Routine 

via the Ball 

 

  

 

 

 

 

 

Figure 4: An adaptation of a cat playing with a ball movement to dancing routines 
Credit: The Researcher 
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In the four figures, the performer bent her body downwards and placed her hands in 
front of her. In addition, she also bent her knee and stretched her right leg in order to achieve 
the correct posture. The researcher was inspired to incorporate this movement into the routine 
after seeing a cat playing with a ball and moving around the ball as it rolled from side to side. 

 

 

 

 

 

 

 

 

 

 

Figure 5: Creating Dance Moves with the Clubs via Auditory Stimuli 
Credit: The Researcher 

 
The researcher was inspired to use clubs with traditional Northeastern Thai music; she 

also improvised Serng dance moves (traditional Northeastern Thai dance moves) into the 
performance. 
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Figure 6: Creating Dance Moves with the Ribbon via Visual Stimuli 
Credit: The Researcher 

 
The inspiration to incorporate the ribbon into the dance moves came from lines drawn in a 
painting by Professor Dr.Tawun Dudchanee. 

 

  

 

 

 

 

 

 

 

Figure 7: Creating Dance Moves with the Hoop via Kinesthetic Stimuli 
Credit: The Researcher 

 
The researcher observed a matador and was captivated by his ferocious and powerful 

movements, specifically the way the matador walked and swung the fabric of his cape. The 
researcher used the hoop as a substitution for the fiery fabric of the cape, and when the 
performer went through the routine she did so in a graceful manner. Later on, the researcher 
imagined that there was a bull in the dance studio, and the performer adjusted to this 
imagining as if the eyes of the bull were on her and she was looking out for the bull. She did 
not act distracted and paused throughout the routine as if she were watching the bull. As a last 
bit of realism, the performer put all of her emotion into the act and made as if she were luring 
the bull in order to make the dance more rigid. These actions allowed the performer to 
enhance the mood of the audience, and they felt increased anticipation for what would 
happen next in the routine 

 

Fourth Choreography for the Performance 
Freestyle and Freeform Choreography 
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Figure 8: Choreography and Prop Design 
Credit: The Researcher 

 
The researcher experimented with the main routines of gymnastics routines through 

the use of reforming prop. The prop was as flexible as the performer’s body to ensure 
comfortable use. 
 

 

 

 

  

 

 
Figure 9: Choreography with the Costume Fabric 

Credit: The Researcher 
 

The researcher selected a beautiful fabric of flowing material, yet one that could still 
capture the ferocity of movement displaying the great energy of the performer. The 
performers were able to swing the fabric around while performing their routines on the dance 
floor. 

 

 

 

 

 

 

 

Figure 10: Choreographing the Routine with a Fishnet 
Credit: The Researcher 

 

The researcher was inspired to incorporate real equipment – in this case, a fishnet – 
used in everyday life into the dance. The performer had to imagine herself as a fish getting 
stuck within a fishnet and then struggling to escape once caught. The researcher brought in 
two more performers to hold the fishnet down to simulate realism. According to the 
Federation of International Gymnastics, each performer on the team must be allowed to 
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standout, but the researcher selected only one performer to lead that specific routine. The rest 
of the performers were there to add variety to the show. 

 

 

  

 

 

 

 

Figure 11: Choreographing the Routine with an Octagonal Prop 
Credit: The Researcher 

 

Under normal circumstances, the prop used for gymnastics are small and fit the 
performer’s hands perfectly, but the researcher was inspired by an acrobatic performance to 
use prop that was bigger than the performer. The researcher also adapted some of the 
acrobat’s movements into the dance to create a unique style. 

Normally, gymnastics prop are small and fit the performers’ hands perfectly, but the 
researcher was inspired by an acrobatic performance to use prop bigger than the performer. 
The researcher also adapted some of the acrobatic movements into the dance to create more 
variety. 

 

Results/ Conclusion 

1. Advice on the Study 

1.1 Using the eight dancing art components (story, choreography, performers, music, 
costume, prop, dancing floor, and lighting) helped the researcher gain an overall image of the 
performance. After she gained this figure, she was able to choreograph routines that would 
best suit the performance. 

1.2 The researcher was able to meet each and every condition that she set at the 
beginning of the study. These conditions included an awareness of the rules and regulations 
of dance as art, an awareness of standard movements in dance as art, an awareness of 
performance time, an awareness of creative movements in dance as art, and an awareness of 
variety in dance as art movements. These movements have the potential to be used in 
competitions on the world stage. 
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1.3 The researcher received positive comments from the audience both before and 
after the performance. Many of the participants within the study were interested in the 
combination between dance as art and rhythmic gymnastics alongside the use of prop. They 
also commented that the costume and music were well suited with the performance, and that 
if the performance were performed at a real competition it would do quite well. Discussion 

Recommendations 

By studying “The Dance Creation for Rhythmic Gymnastics in the International 
Competition Level”, the researcher has developed two recommendations for a future study, 
which are as follows: 

2.1 The researcher would like to use this study in the future to create more creative 
movements and routines for groups competing at the international level. 

2.2 The researcher would like to inspire others to incorporate other fields of arts into 
their research to create new and unique performances in the future 
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Abstract 
 Background: Transarterial chemoembolization (TACE) is used to treat 
patients with HCC in intermediate stage or early stage that cannot receive curative 
treatment to prolong survival. This study was conducted to compare overall survival 
between TACE, DEB-TACE treatment and conservative treatment for HCC patients. 
 Method: Pubmed and the Chochrane library were searched for relevant 
articles through Mar 2015. Inclusion criteria were study of HCC patients with early or 
intermediate stage treated by TACE treatment and presented outcome of survival. 
Overall survivals of 6 months, 1 year and 2 years were calculated. Odd ratio was 
estimated indirect comparison using Bayesian approach via the WinBUGS14 software. 
 Result: Odd ratio of survival for 6 months, 1 year and 2 year of TACE were 
2.95 (2.55- 4.99, 95% CI), 2.54 (2.33-2.71, 95%CI) and 4.07 (3.09-5.05, 95%CI)  
respectively and DEB-TACE compare to conservative treatment were 8.29 (4.99-11.59, 
95%CI), 4.82 (4.44-5.19, 95%CI), 10.54 (7.85-13.23, 95%CI) respectively. Both 
treatments of TACE and DEB-TACE were higher to prolong survival statistically 
significant to conservative treatment. 
 Discussion: This meta-analysis shows that when HCC patients received 
transarterial chemoembolization treatment had better survival more than patients who 
receive conservative treatment significantly at 6 months, 1year, and 2 years overall 
survival time. Therefore, providing transarterial treatments in intermediate HCC 
patients are better than conservative treatment. Even though, DEB-TACE has more 
survival than TACE, but in Thailand there are many limitations to provide DEB-TACE. 
  
Keywords: hepatocellular carcinoma, HCC, transarterial chemoembolization, TACE, drug eluting beads, DEB-TACE 
 
Introduction 
 Hepatocellular carcinoma (HCC) is primary liver cancer accounting for 85-
90% worldwide (Nordenstedt, White, & El-Serag, 2010). The major risk factors of 
HCC are hepatitis B virus, hepatitis C virus and cirrhosis (Nordenstedt et al., 2010). 
The incidence of liver cancer is the fifth in males and the seventh in females among all 
cancers (Jemal et al., 2011). Liver cancer cause 695,900 patients death throughout the 
world in 2008 (Jemal et al., 2011). Thailand is high incidence country of liver cancer 
with an estimated 19,424 new cases (T. Khuhaprema, 2013).  
 In Thailand, HCC patients are classified into stage depending on tumor size, 
number of tumors, Child-Pugh score and performance status. Due to staging of HCC, 
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patients classified in early stage should receive curative treatment (i.e. liver 
transplantation, resection and ablation). Patients with intermediate stage should receive 
transarterial chemoembolization (TACE). Patients with advanced stage and terminal 
stage will receive systemic treatment and best supportive care, respectively (Bruix & 
Sherman, 2011).  
 There are many HCC patients in Thailand and intermediate stage HCC 
patients require TACE treatment which is a standard treatment to reserve liver function 
(Bruix & Sherman, 2011;  แนวทางการตรวจคดักรองวินิจฉัยและรักษาโรคมะเร็งตับและท่อนาํดี สถาบันมะเร็งมะเร็ง

แห่งชาติ กรมการแพทย ์กระทรวงสาธารณสุข พ.ศ. 2554). TACE procedure uses iodized oil fluid 
injection to deliver chemotherapeutic agents to local liver tumor. Previous systematic 
review study indicated that intermediate HCC stage patients receiving TACE treatment 
had significantly better survival than those with conservative treatment (Llovet & 
Bruix, 2003). Nowadays, novel technology of drug delivery system using drug eluting 
beads (DEB) is used into TACE called DEB-TACE. The use of DEB-TACE presented 
less adverse drug reactions and tumor response compared with conventional TACE 
using iodized oil fluid injection because of lower systemic chemotherapeutic agents and 
higher tumor concentration (Lammer et al., 2010). DEB-TACE treatment for HCC 
patients in Thailand is not widely used due to high cost of drug eluting beads and 
limited number of doctors who can perform this technique. However, until now there 
has been no meta-analysis study comparing the efficacy of TACE or DEB-TACE 
treatments with conservative treatment.  
 
Objective 
 To compare the survival of intermediate stage HCC patients who could not 
be treated by curative treatment and received TACE or DEB-TACE with that of those 
with conservative treatment. 
 
Research Methodology 
 Searching keywords 
 Pubmed and Cochrane library databases were searched using keywords of  
 (1) efficac* OR effectiv* OR relative risk OR meta analysis OR RR   
 (2) RCT OR randomi* OR clinical trial*  
 (3) iodized oil fluid injection OR lipiodol OR ethiodol 
 (4) Drug eluting bead OR DEB 
 The searching was performed on the Pubmed and Cochrane library 
databases until March, 2015.  
 Study selection 
 Inclusion criteria were as follow: 
 Population: All patients in the studies had intermediate stage HCC for who 
aged at least 20 years or were early stage HCC patients who could not receive curative 
treatment (i.e., ablation, resection, liver transplant, and RFA). 
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 Intervention: The studies related to TACE using iodized oil fluid injection or 
DEB-TACE compared to best supportive care or TACE compared to DEB-TACE. 
 Outcome: The studies must provide overall survival (OS) data. 
 The studies were included will be prospective or retrospective studies which 
were met inclusion criteria and only English full-text studies were included.  
 Exclusion criteria were patients in the studies who were in advance stage 
HCC or not treat with TACE for initial treatment. The studies performed on the patients 
receiving combination treatments or those with metastasis liver cancer.   
 Data collection 
 All articles were searched and managed using Endnote X7 program which 
processing by two reviewers. The articles that met the above criteria were extracted 
data on year of study, country, study design, characteristic of patients, sample size, 
Child-Pugh score, Barcelona Clinic Liver Cancer (BCLC) classification and etiology of 
HCC.   
 Assessment of study quality and risk of bias  
 Each eligible study assessed the risk of bias based on the Cochrane 
Handbook for Systematic Reviews of Interventions which considered seven 
components which were 1) Random sequence generation, 2) Allocation concealment, 
3) Blinding of participants and personnel, 4) Blinding of outcome assessment, 5) 
Incomplete outcome data, 6) selective reporting and 7) other bias (Clarke 2001) as 
Table 1. RCT and non-RCT studies would be approach risk of bias for each domain. 
Differences in risks of bias can help explain variation in the results of the studies 
included in a systematic review. 
 
Table 1 The risk of bias item, judgements and explanations  

Bias Explanation 
Random sequence generation  

(selection bias) 

Selection bias (biased allocation to 
interventions) due to inadequate generation of 
a randomised sequence  

Allocation concealment  
(selection bias)  

Selection bias (biased allocation to 
interventions) due to inadequate concealment 
of allocations prior to assignment  

Blinding  
(performance bias and detection bias)  

Performance bias or detection bias due to 
knowledge of the allocated interventions after 
assignment 

Incomplete outcome data  
(attrition bias)  

Attrition bias due to amount, nature or 
handling of incomplete outcome data  

Selective reporting  
(reporting bias)  

Reporting bias due to selective outcome 
reporting  

Other bias  Bias due to problems not covered elsewhere in 
the table  
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 Statistical analysis 
 Overall survival in six months, one year and two years was assessed as the 
primary outcome of the treatments. Survival data were obtained from the number of 
survival patients or estimated from the probability of survival presented by Kaplan-
Meier survival curves.  Odd ratios were indirect comparison fixed or random-effect 
models using Bayesian approach via the WinBUGS14 software. When an odds ratio 
was greater than one, it showed that TACE or DEB-TACE treatment was more likely to 
prolong survival than conservative treatment.  
 

 
 
Figure 1 Flow diagram of study selection 
 
Results/ Conclusion 
 Literature search 
 As the flow diagram (Fig 1) shows 23 relevant studies which were included 
in meta-analysis due to inclusion and exclusion criteria. From 23 studies, only 15 
studies accessed full-text articles and we excluded four studies due to duplicate articles 
and insufficient data of overall survival. Seven studies ("A comparison of lipiodol 
chemoembolization and conservative treatment for unresectable hepatocellular 
carcinoma. Groupe d'Etude et de Traitement du Carcinome Hepatocellulaire," 1995; 
Dhanasekaran et al., 2010; Golfieri et al., 2014; Llovet et al., 2002; Lo et al., 2002; 
Song et al., 2012; Wiggermann et al., 2011) and four meta-analysis studies comparing 
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between DEB-TACE and TACE (Gao et al., 2013; Han et al., 2014; Huang, Zhou, 
Wang, Cheng, & Ma, 2014; Zhou et al., 2014) were included in this study.  
 Characteristic of studies  
 Table 2 shows the characteristic of included studies in the meta-analysis. 
There were four randomized controlled trails (RCTs) and three retrospective studies. 
Three studies compared the survival of patients receiving best supportive care or 
conservative treatment with those receiving conventional TACE (TACE) ("A 
comparison of lipiodol chemoembolization and conservative treatment for unresectable 
hepatocellular carcinoma. Groupe d'Etude et de Traitement du Carcinome 
Hepatocellulaire," 1995; Llovet et al., 2002; Lo et al., 2002) and four studies compared 
the survival of patients receiving TACE with those receiving DEB-TACE 
(Dhanasekaran et al., 2010; Golfieri et al., 2014; Song et al., 2012; Wiggermann et al., 
2011). Risk of bias of each study is shown in Fig 2. 
 

 

Fig 2 Risk of bias summary: reviewed authors' judgement about each risk of bias item 
for each included study. 
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    Table 2 Characteristic of included studies in the meta-analysis 
 

 
  

Study Year Study design Arm no. of patients 
Child-
Pugh 

(A/B/C) 
 

BCLC stage 
(A/B/C) 

Etiology 
(HBV/HCV/other) 

Group d'Etude et 
de treatment 

1995 RCT TACE 
Conservative 

treatment 

50 
46 
 
 

40 
39 
 
 

40 
35 
 
 

88 
89 

 

69 
60 
 

26 
45 

 

22 
22 

N/A N/A 2/4/40 
3/4/30 

       
Lo et al. 2002 RCT TACE 

Conservaive 
treatment  

N/A N/A Not described 

       
Llovet et al. 2002 RCT TACE 

Conservaive 
treatment 

40/0/0 
35/0/0 

N/A 4/33/3 
32/1/2 

       
Golfieri et al. 2014 RCT TACE 

DEB-TACE 
77/11/0 
75/14/0 

41/23/24 
41/26/22 

Not described 

       
Song et al. 2012 Retrospective TACE 

DEB-TACE 
62/6/0 
56/4/0 

27/33/0 
28/41/0 

46/8/15 
44/8/8 

       
Dhanasekaran 

et al. 
2010 Retrospective TACE 

DEB-TACE 
11/11/4 

22/11/12 
N/A 3/11/12 

5/20/20 
       

Wiggerman  
et al. 

2011 Retrospective TACE 
DEB-TACE 

22/0/0 
22/0/0 

1/17/3 
4/15/2  

N/A 
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 Meta-analysis of overall survival   
From 7 studies which met criteria were analyzed for indirect comparison 

analysis by random-effect models using Bayesian approach via the WinBUGS14 
software. As shown in Table 3, the odds ratio for patients with the survival in six 
months, one year and two years receiving TACE compared to conservative treatment 
were 2.95 (2.55- 4.99, 95% CI), 2.54 (2.33-2.71, 95%CI) and 4.07 (3.09-5.05, 
95%CI), respectively and for those receiving DEB-TACE, the odds ratio were 8.29 
(4.99-11.59, 95%CI), 4.82 (4.44-5.19, 95%CI), 10.54 (7.85-13.23, 95%CI), 
respectively. The results showed that both TACE and DEB-TACE prolong survival 
statistically significant when compare with conservative treatment. However, DEB-
TACE had higher survival compare to TACE which odd ratio for 6 months , 1 year 
and 2 years were 2.704 (2.43-2.98, 95%CI), 1.90 (1.81-1.99, 95%CI) and 2.57 (2.17-
2.96, 95%CI) respectively. Figure 3 demonstrates the box plot of survival presenting 
that DEB-TACE and TACE had statistically significantly higher prolonged survival 
compared to conservative treatment in six months, one year and two years, 
respectively.  
 
Table 3 Odds ratio of overall survival of TACE and DEB-TACE at 6 months, 1 year 
and 2 years  

Intervention 6 months 

OR (95%CI) 

1 year 

OR (95%CI) 

2 years 

OR (95%CI) 

Odds ratio of survival of TACE and DEB-TACE compared to conservative treatment 

TACE 2.95  
(2.55-4.99,95% CI) 

2.54 
(2.33-2.71, 95%CI) 

4.07  
(3.09-5.05, 95%CI)   

DEB-TACE 8.29  
(4.99-11.59, 95%CI) 

4.82  
(4.44-5.19, 95%CI) 

10.54  
(7.85-13.23, 95%CI) 

Odd ratio of survival of DEB-TACE compared to TACE  

DEB-TACE 2.704  
(2.43-2.98, 95%CI) 

1.90  
(1.81-1.99, 95%CI) 

2.57  
(2.17-2.96, 95%CI) 
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A 

C 

B 

Figure 3 Box plot comparing (A) 6 month overall survival (B) 1 year overall 
survival (C) 2 year overall survival of TACE and DEB-TACE compared to  
conservative treatment and DEB-TACE compared to TACE, respectively. 
(1=conservative treatment, 2=TACE and 3= DEB-TACE) 
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Discussion 
  This meta-analysis aimed to compare the survival of intermediate stage 
HCC patients who could not be treated by curative treatment and received TACE or 
DEB-TACE with that of those with conservative treatment using computerized 
bibliographic search and hand search. A total of 671 participants in seven studies 
were included based on the inclusion criteria ("A comparison of lipiodol 
chemoembolization and conservative treatment for unresectable hepatocellular 
carcinoma. Groupe d'Etude et de Traitement du Carcinome Hepatocellulaire," 1995; 
Dhanasekaran et al., 2010; Golfieri et al., 2014; Llovet et al., 2002; Lo et al., 2002; 
Song et al., 2012; Wiggermann et al., 2011). However, this meta-analysis study did 
not include combination treatment of TACE and other treatments for intermediate 
stage HCC patients. Our results suggested that TACE and DEB-TACE treatment in 
intermediate stage HCC patients had significantly more benefit to prolong survival 
than conservative treatment at 6 months, 1 year and 2 years. When comparing TACE 
and DEB-TACE, DEB-TACE had significantly more benefit than TACE. The results 
show that when HCC patients received treatment would have more survival than 
patients who receive best supportive care because when patients receive transarterial 
chemoembolizaiton tretment either TACE or DEB-TACE, HCC disease would not be 
progression. Currently, TACE is considered as the standard treatment in intermediate 
stage HCC patients, and this treatment using iodized oil fluid injection as embolic 
agent and chemotherapeutic drug delivery which can preserve liver function and 
sustain disease progression (Bruix & Sherman, 2011). DEB-TACE is a novel drug 
delivery system using microspheres as embolic agents which can load 
chemotherapeutic agent such as doxorubicin and deliver chemotherapeutic drug to 
liver tumor by intra-arterial for unresection HCC patients. (Osuga et al., 2012). The 
result of our study was in accordance with previous study indicating that DEB-TACE 
was significantly safer than conventional TACE after receiving the treatment 
(Lammer et al., 2010; Vogl et al., 2011). In addition, tumor response after 
intermediate HCC patients received DEB-TACE yielded better result than those 
receiving TACE, but it was not statistically significant (p > 0.05) (Golfieri et al., 
2014; Vogl et al., 2011). However, this meta-analysis study focused only overall 
survival of HCC patients after receive TACE treatments, but not considered disease 
control and safety which would be the important outcome. In addition, this study was 
not considered about the chemotherapeutic agent used in each study that would be 
impact to outcome of treatment in each procedures.  
 In conclusion, this meta-analysis study suggested that transarterial 
chemoembolzation treatment in HCC patients who were intermediate stage or could 
not receive surgical or transplant treatment could significantly provide better overall 
survival in six months, one year and two years compared to conservative treatment.  
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Recommendations 
 The results of this study could be applied to select the option of treatments 
for intermediate stage HCC patients. However, the characteristic of patients should be 
realized to be the same group of this study before making decision.  
 
References 
Bruix, J., & Sherman, M. (2011). Management of hepatocellular carcinoma: an 

update. Hepatology, 53(3), 1020-1022. doi: 10.1002/hep.24199 
Clarke (2001). Bringing it all together. Lancet-Cochrane collaborate on systematic 

reviews, Lancet 357, 1728.  
A comparison of lipiodol chemoembolization and conservative treatment for 

unresectable hepatocellular carcinoma. Groupe d'Etude et de Traitement du 
Carcinome Hepatocellulaire. (1995). N Engl J Med, 332(19), 1256-1261. doi: 
10.1056/nejm199505113321903 

Dhanasekaran, R., Kooby, D. A., Staley, C. A., Kauh, J. S., Khanna, V., & Kim, H. S. 
(2010). Comparison of conventional transarterial chemoembolization (TACE) 
and chemoembolization with doxorubicin drug eluting beads (DEB) for 
unresectable hepatocelluar carcinoma (HCC). J Surg Oncol, 101(6), 476-480. 
doi: 10.1002/jso.21522 

Gao, S., Yang, Z., Zheng, Z., Yao, J., Deng, M., Xie, H., Zhou, L. (2013). 
Doxorubicin-eluting bead versus conventional TACE for unresectable 
hepatocellular carcinoma: a meta-analysis. Hepatogastroenterology, 60(124), 
813-820. doi: 10.5754/hge121025 

Golfieri, R., Giampalma, E., Renzulli, M., Cioni, R., Bargellini, I., Bartolozzi, C., 
Trevisani, F. (2014). Randomised controlled trial of doxorubicin-eluting beads 
vs conventional chemoembolisation for hepatocellular carcinoma. Br J 
Cancer, 111(2), 255-264. doi: 10.1038/bjc.2014.199 

Han, S., Zhang, X., Zou, L., Lu, C., Zhang, J., Li, J., & Li, M. (2014). Does drug-
eluting bead transcatheter arterial chemoembolization improve the 
management of patients with hepatocellular carcinoma? A meta-analysis. 
PLoS One, 9(8), e102686. doi: 10.1371/journal.pone.0102686 

Huang, K., Zhou, Q., Wang, R., Cheng, D., & Ma, Y. (2014). Doxorubicin-eluting 
beads versus conventional transarterial chemoembolization for the treatment 
of hepatocellular carcinoma. J Gastroenterol Hepatol, 29(5), 920-925. doi: 
10.1111/jgh.12439 

Jemal, A., Bray, F., Center, M. M., Ferlay, J., Ward, E., & Forman, D. (2011). Global 
cancer statistics. CA Cancer J Clin, 61(2), 69-90. doi: 10.3322/caac.20107 

Lammer, J., Malagari, K., Vogl, T., Pilleul, F., Denys, A., Watkinson, A., Lencioni, 
R. (2010). Prospective randomized study of doxorubicin-eluting-bead 
embolization in the treatment of hepatocellular carcinoma: results of the 
PRECISION V study. Cardiovasc Intervent Radiol, 33(1), 41-52. doi: 
10.1007/s00270-009-9711-7 

Llovet, J. M., & Bruix, J. (2003). Systematic review of randomized trials for 
unresectable hepatocellular carcinoma: Chemoembolization improves 
survival. Hepatology, 37(2), 429-442. doi: 10.1053/jhep.2003.50047 

Llovet, J. M., Real, M. I., Montana, X., Planas, R., Coll, S., Aponte, J., Bruix, J. 
(2002). Arterial embolisation or chemoembolisation versus symptomatic 

"Creative Education: Intellectual Capital toward ASEAN " 668 Graduate School, Silpakorn University



 
 

treatment in patients with unresectable hepatocellular carcinoma: a 
randomised controlled trial. Lancet, 359(9319), 1734-1739. doi: 
10.1016/s0140-6736(02)08649-x 

Lo, C. M., Ngan, H., Tso, W. K., Liu, C. L., Lam, C. M., Poon, R. T., Wong, J. 
(2002). Randomized controlled trial of transarterial lipiodol 
chemoembolization for unresectable hepatocellular carcinoma. Hepatology, 
35(5), 1164-1171. doi: 10.1053/jhep.2002.33156 

Nordenstedt, H., White, D. L., & El-Serag, H. B. (2010). The changing pattern of 
epidemiology in hepatocellular carcinoma. Dig Liver Dis, 42 Suppl 3, S206-
214. doi: 10.1016/s1590-8658(10)60507-5 

Osuga, K., Maeda, N., Higashihara, H., Hori, S., Nakazawa, T., Tanaka, K., 
Tomiyama, N. (2012). Current status of embolic agents for liver tumor 
embolization. Int J Clin Oncol, 17(4), 306-315. doi: 10.1007/s10147-012-
0445-1 

Song, M. J., Chun, H. J., Song do, S., Kim, H. Y., Yoo, S. H., Park, C. H., Yoon, S. 
K. (2012). Comparative study between doxorubicin-eluting beads and 
conventional transarterial chemoembolization for treatment of hepatocellular 
carcinoma. J Hepatol, 57(6), 1244-1250. doi: 10.1016/j.jhep.2012.07.017 

T. Khuhaprema, P. a., H. Sriplung, S Wiangnon, S. Sangrajrang (2013). Cancer in 
Thailand Volume VII 2007-2009.  

Vogl, T. J., Lammer, J., Lencioni, R., Malagari, K., Watkinson, A., Pilleul, F., Lee, C. 
(2011). Liver, gastrointestinal, and cardiac toxicity in intermediate 
hepatocellular carcinoma treated with PRECISION TACE with drug-eluting 
beads: results from the PRECISION V randomized trial. AJR Am J 
Roentgenol, 197(4), W562-570. doi: 10.2214/ajr.10.4379 

Wiggermann, P., Sieron, D., Brosche, C., Brauer, T., Scheer, F., Platzek, I., 
Stroszczynski, C. (2011). Transarterial Chemoembolization of Child-A 
hepatocellular carcinoma: drug-eluting bead TACE (DEB TACE) vs. TACE 
with cisplatin/lipiodol (cTACE). Med Sci Monit, 17(4), CR189-195.  

Zhou, X., Tang, Z., Wang, J., Lin, P., Chen, Z., Lv, L., Liu, Y. (2014). Doxorubicin-
eluting beads versus conventional transarterialchemoembolization for the 
treatment of hepatocellular carcinoma: a meta-analysis. Int J Clin Exp Med, 
7(11), 3892-3903.  

 แนวทางการตรวจคดักรองวินิจฉัยและรักษาโรคมะเร็งตบัและท่อนาํดี สถาบนัมะเร็งมะเร็งแห่งชาติ กรมการ

แพทย ์กระทรวงสาธารณสุข พ.ศ. 2554. โรงพิมพส์าํนกังานพุทธศาสนาแห่งชาติ. 

 
 
 
 
 
 
 
 
 
 

"Creative Education: Intellectual Capital toward ASEAN " 669 Graduate School, Silpakorn University



Suicide of Darasa: the dance creation from Thai literature INAO 

 

Sathasai Ponghirun, and Professor Naraphong Charassri, PhD. 

Dance Department, Faculty of Fine and Applied Arts, 

Chulalongkorn University, Bangkok, Thailand 

 

Abstract 

The objectives of “Suicide of Darasa: the Dance Creation from Thai Literature 

Inao” are to create a dance and to study the concepts in the art creation, using a 

sample group of five performers who were not trained as dancers and tools in 

reaching in-depth data in dance creation. Participant observation, informal interviews 

and drama exercises are also employed, focusing on an analysis to reach inductive 

conclusions.The outcome of this research is a creation of a dance and concepts in 

dance creation, which fulfils the study’s objectives. The creation consists of 8 dance 

components: 1) a new play based on Thai literature; 2) performers trained in acting 

rather than dancing who chiefly convey imagination, emotions and feelings; 3) 

choreography and movements in the school of postmodern dance or “untrained 

dancers”, whose concepts are used to train the performers; 4) sound and music 

accompaniment which stimulate the audience’s thoughts and imagination; 5) minimal 

props which are simple and economical; 6) performing space observing the “Site-

Specific Art” concept, which conveys meaning and create illusion for the audience; 7) 

colour theory in lighting to present narrative chronology; and 8) costumes which 

enhance characters and allow free movements for the performers. Moreover, the 

concepts in dance creation are, presented in order of importance, namely 1) 

consideration of the dance creation based on respect for Thai literature; 2) 

consideration of Thai literature mixed with western dance concepts and forms; 3) 

consideration of integration between dance and drama; 4) consideration of feminist 

concepts and theories; 5) consideration of postmodern concepts and theories; 6) usage 

of symbols to communicate in the performance and 7) reflection of social conditions. 

The research conclusions and results from questionnaires in this study show that 

“Suicide of Darasa: the Dance Creation from Thai Literature Inao” is a performance 

with prominence in multiculturalism; that is, a fusion of Thainess and western dance 

theatre presentation. It is also distinct from existing “Suicide of Darasa” in the dance 

form in its unveiling of feminism. Moreover, using the sample group from non-dancer 

performers to be trained in the dance style and movements shows that dance skill can 

be achieved through training. This study also creates an understanding for younger 

generations to encourage them to preserve Thai literature. 

Keywords: Creative Dance, Thai Literature, Inao 
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Introduction 

The roles and image of women in Thai literature tend to be shaped and driven 

by ‘patriarchal culture’, as seen in social and political conditions, and the culture and 

beliefs in male authors’ conception reflected through female characters, illustrating 

sexual inequality; for example, women have to forsake love for propriety. Moreover, 

female characters in some works of Thai literature have to accept the culture which 

allows polygamy or whereby females are punished or subjected to purity tests, such as 

fire-walking. ‘Females in Thai literature are merely symbolic property, with no value, 

no mindful significance. When a father or husband dies, a daughter or wife shall 

follow suit. In other words, women are a man’s property’ (Rodsap, Rodpaen and 

Nachapa. 2014, p. 7). 

Inao, penned by King Phra Phutthaloetla Naphalai or Rama II, is a Thai 

literature which carries feminist perspectives and discourse, with many instances of 

sex symbolism; for instance, offering one’s daughters as concubines or polygamy in 

royal families show the roles and status of females in a patriarchal society which are 

unfairly undermined, suppressed and taken advantage of. An example is in an episode 

of Prasanta Decoying of Dove. “When Ratu Busina, husband of Darasa, passed away 

because he caught Panji’s (Inao) lance in battle, Darasa having learnt of her husband’s 

death committed suicide, according to the code of Suttee, with a dagger to the neck 

and jumping onto the funeral pyre” (Limschoon. 2012, p. 7) which leads to the 

tragedy. 

Literature influences on culture, belief and way of life of the people in the 

society because Suttee, a ritual whereby wives are burned in husbands’ funeral pyres 

or widows jump onto the pyres, is still in practice in India. This Hindu practice 

spreads into local cultures, with the belief that “doing so demonstrates wives’ love 

and loyalty towards their husbands. It also reserves the husbands’ honour. On the 

other hand, when a wife dies, there is no apparent ritual where the husband is obliged 

to die. Therefore, the phenomenon of Suttee ritual demonstrates that women still take 

inferior roles and are so devalued that, as widows, they deserve to be burned without 

any consent” (Changkwanyuen. 1998, p. 157). 

From the research data above, the researcher must study and create the 

contemporary dance ‘Suicide of Darasa: the Dance Creation from Thai Literature 

Inao’, blending the Thai literature with western performance forms and concepts such 

as postmodernism and feminism, etc., and integrating the dance presentation with 

drama art narration, emphasizing on interpretation, text analysis and character 

analysis in the dance theatre. For example, “Katie Duck’s performance of ‘On the 

Breadline’ (1985) uses styles and movements which general performers can train and 

adopt. Not only does this performance present dance; the performers had to sing and 

act at the same time” (Charassri, 2014, Interviewed, December 25). 

This performance of “Suicide of Darasa: the Dance Creation from Thai 

Literature Inao” differs from other existing Suicide of Darasa in the forms of creative 
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dance, in that it presents the feelings of a woman under the limitation of an patriarchal 

society through the act of self-destruction in jumping on her husband’s funeral pyre to 

show love and loyalty to the husband, or because of the social rules constructed by 

men who determine Darasa’s helpless destiny, a woman who does not have a choice 

in “death”. The performance of “Suicide of Darasa: the Dance Creation from Thai 

Literature Inao” will serve as a reflection of concepts and perceptions of the new 

generation in creative interpretation based on respects, without destroying the roots of 

the valued cultures of Thai literature. 

Objectives 

1) To create a dance “Suicide of Darasa: the Dance Creation from Thai 

Literature Inao” 

2) To study the concepts in the dance creation of “Suicide of Darasa: the 

Dance Creation from Thai Literature Inao” 

 

Research Methodology 

In the research of “Suicide of Darasa: the Dance Creation from Thai Literature 

Inao”, a combination of creative research and qualitative research is used, observing 

the following methodology: 

1) Methodology 

This research is to create a creative dance from Thai literature Inao. The stages 

of the research are as follows:  

1.1) Study relevant literature and research from Thailand and abroad.  

1.2) Interview experts in creative dance, contemporary dance and 

performance arts which are relevant to the dance concepts, perspectives and creation.  

1.3) Study dance creations which employ postmodern and feminist 

concepts.  

1.4) Study forms and components of a performance, such as, script, 

performers, choreography, setting and props, costumes, lighting and music 

accompaniment, etc.   

1.5) Compare and analyse all of the data that respond to the research 

objectives and create research tools.  

1.6) Draft a design of the creative dance.  

1.7) Bring the issues arising from drafting of the creative dance 

performance to consult with the supervisor, dance experts and specialists. Review the 

draft and guidance or suggestions to improve and develop the performance. 
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1.8) Arrange a seminar or performance project to deliver a talk on the 

results of the creative research. Invite criticism and public opinions. Collect data from 

open- and closed-ended questionnaires, evaluate and report the results respectively.  

2) Research Tools 

The researcher employed the following research tools: 

2.1) Primary data survey from documents, textbooks, books, interviews 

and relevant research on literature, sociology, performance arts and fine arts.  

2.2) Design of dance creation from literature, sociology, performance 

arts and fine arts.  

2.3) Audio-visual media such as computer, video recorder, tape 

recorder.  

2.4) Other relevant resources.  

3) Data Collection 

The researcher collected the data himself, using the designed questionnaires.  

4) Data Analysis 

The data analysis methods are 

4.1) Content analysis, text analysis and field observation.  

4.2) Dance creation considering each stage of creation and components 

of a dance performance. 

 

Results 

Using the research methodology to find the performance format and concept 

for the thesis entitled “Suicide of Darasa: the Dance Creation from Thai Literature 

Inao”, based on the research content, the researcher can make two conclusions 

regarding the form of dance creation through analyzing the dance components and the 

concept of dance creation: 

1) The form of dance creation of “Suicide of Darasa: the Dance Creation 

from Thai Literature Inao” 

1.1) Script 

From the study of the form of dance creation of “Suicide of Darasa: the 

Dance Creation from Thai Literature Inao”, the following conclusions regarding the 

script can be made:  

1.1.1) In the creation of script based on the Thai literature Inao, 

from the episode of Prasanta Decoying of Dove (Darasa’s Suicide), there is an 

"Creative Education: Intellectual Capital toward ASEAN " 673 Graduate School, Silpakorn University



adaptation in the rearranging of contents through the interpretation process and script 

analysis from the reading verse to prose used in the performance to create brevity and 

new focus in each act but maintaining the original story from the Thai literature. 

1.1.2) In the creation of the script, specific features of tragedy 

are used as a model in developing the script because of the similarities in plot and 

developing action to the Thai literature Inao, in the episode of Prasanta Decoying of 

Dove (Darasa’s Suicide). 

1.1.3) Based on western drama theories and concepts on 

conflict, the script is divided into two acts: namely, Act 1 on internal conflict and Act 

2 on external conflict.  

1.2) Performers 

The details of the performers used in the dance creation of “Suicide of 

Darasa: the Dance Creation from Thai Literature Inao” are as follows: 

 1.2.1) Personal interview was used in the audition. The 

personal interview method helps select performers mainly for their abilities acting 

skills from asking for general information and acting experiences. 

 1.2.2) Performers with acting skills were chosen, rather than 

those with dance background in order to convey imagination, emotions and feelings in 

the script and to present the characters more vividly. 

1.3) Choreography 

The dance creation of “Suicide of Darasa: the Dance Creation from 

Thai Literature Inao” observes the following in its choreography:  

 1.3.1) The choreography of dance and movements observe the 

concept of the “Un-trained Dancer” from the school of Postmodern Dance. 

 1.3.2) The choreography and dance creation are based mainly 

on Everyday Movements. 

 1.3.3) The movement technique called Contact Improvisation, 

based on the idea that the earth’s gravity is a driving force for dance partners, is 

employed. 

 1.3.4) Also employed is the movement technique called 

“Freeze”, which is a strategy to convey in silence the imagery and implied meaning to 

the audience because the “Freeze” can evoke in the audience emotions or the feeling 

of fear or pity more effectively than continuous movements.     

 1.3.5) Dance and movements created through and integration of 

western dance and western drama enhance new perspectives for the new generation of 

audience and allow them to perceive the aesthetics of the performance more easily. 

1.4) Design of Sound and Music Accompaniment 
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The pattern of sound and music accompaniment in “Suicide of Darasa: 

the Dance Creation from Thai Literature Inao” can be summarized as follows:   

 1.4.1) Instrumental music, not lyrical, was used to widen the 

thought and imagination of the audience.  

 1.4.2) Sound and Music accompaniment which creates the 

feelings of sentiment, fear, pity, frustration and pressure, etc. to achieve empathy, 

according to the concept of Dramatic Action. 

1.5) Props Design 

The props created for “Suicide of Darasa: the Dance Creation from 

Thai Literature Inao” can be summarized as follows:  

 1.5.1) The props were created based on minimalism, which 

emphasizes economy and simplicity, in conception, format and presentation.  

 1.5.2) Props were treated as a performer, who cound convey or 

change meanings and tell their own stories.  

 1.5.3) Props which facilitated dance and movements and did 

not present an obstacle for performers were used. They were reduced to symbolic 

structure and communicative meaning. 

1.5.4) Visual art theory regarding ‘lines’ was used in creating 

props to present meanings more clearly. 

1.6) Stage Design 

Stage design for the performance of “Suicide of Darasa: the Dance 

Creation from Thai Literature Inao” can be summarized as follows:  

1.6.1) The space communicated the concept of Site-Specific 

Art, regarding creating art on a specific cite which concerns the surrounding in design 

and art creation.  

1.6.2) Theories and concepts in performance space were used 

in arranging the composition of the spectacle to convey meaning and effectively 

create a balance in the art composition. 

1.6.3) The stage was designed to communicate the concepts, 

atmosphere and illusion to the audience. 

1.7) Lighting Design 

The design of lighting in the dance creation of “Suicide of Darasa: the 

Dance Creation from Thai Literature Inao” can be summarized as follows:  
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 1.7.1) Lighting was used to present chronology and create 

atmosphere and mood in the performance, both in the story time and the characters’ 

temperament.  

 1.7.2) Colour theory was used in the design of atmosphere and 

narration in the performance; shades from cool to warm colours were used to present 

the chronology of events from the beginning to the climax, according to the concept 

of Dramatic Action. 

1.8) Costume Design 

Costumes have a part in completing the performance. The costume 

design in the dance creation of “Suicide of Darasa: the Dance Creation from Thai 

Literature Inao” can be summarized as follows:  

 1.8.1) The costumes were created from script interpretation in 

order to convey symbolic meaning. The belief on ‘fire’ was an inspiration in the 

performance creation.  

 1.8.2) Particular attention was given to design trends, texture 

and colours of the fabric along with production techniques to narrate the story and 

convey personalities of the characters. 

1.8.3) Particular attention was given to the creation of costumes 

which facilitated dance and movements of the performers. 

2) The concepts in the dance creation of “Suicide of Darasa: the Dance 

Creation from Thai Literature Inao” 

The concepts in the dance creation of “Suicide of Darasa: the Dance Creation 

from Thai Literature Inao” can be summarized according to the questions set by the 

researcher; namely, consideration of dance creation based on respect for Thai 

literature; consideration of Thai literature mixed with western dance concepts and 

forms; consideration of integration between dance and drama; consideration of 

feminist concepts and theories; consideration of postmodern concepts and theories; 

and social reflection and usage of symbols to communicate in performance. 

2.1) Consideration of dance creation based on respect for Thai 

literature  

The creation of performance is based on the original story. However, 

the new interpretation does not change, modify or destroy the original literature. In 

contrast, it enhances its value and preserves the literature for the younger generations, 

introducing them to the character Darasa and the Thai literature Inao.    

2.2) Consideration of Thai literature mixed with western dance 

concepts and forms  

The combination of a Thai story and western presentation format or 

multiculturalism is using dominant features from multiple cultures as concepts in 
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performance creation. The dance is a performance which preserves the beauty and 

values of Thai literature with an international drive and presentation. 

2.3 Consideration of integration between dance and drama  

This performance creation uses performance forms which integrate 

dance and drama, or Dance Theatre. Emphasis is placed on the narration, 

interpretation, choreography, and movements on stage which concern the character’s 

emotions and inner feelings. Moreover, performers without professional dance 

training were chosen to tell the story throughout the performance.  

2.4) Consideration of feminist concepts and theories 

The performance creation of “Suicide of Darasa: the Dance Creation 

from Thai Literature Inao” emphasizes feminism in script creation, choreography and 

other artistic components in the performance to illustrate viewpoints and perspectives 

of women in society through the character of Darasa, in order to raise the Thai 

people’s awareness of rights and sexual equality. Although in the current Thai society 

women are accepted and have better roles, duties and education, a closer scrutiny 

reveals that the acceptance of women’s capabilities is still not on par with men’s. 

Women take an inferior status and tend to remain that way for some time to come. 

2.5) Consideration of postmodern concepts and theories 

The dance creation considers minimalism, which is part of postmodern 

theories and concepts, in terms of choreography of dance and movements and other 

artistic components in the performance. 

2.6) Usage of symbols to communicate in performance 

Symbols used in this performance creation undermine realism but give 

importance to presenting implied meaning in accordance with the story’s context, to 

present “Symbolic” so that the audience perceives the symbols in similar directions 

through dance and movements and other artistic components such as lighting, 

costumes and prop, etc.  

2.7) Reflection of social conditions 

Performance arts must relate to people in the society to teach, present a 

lesson and respond to their lifestyle because if an art cannot benefit the audience 

physically or spiritually, that performance art is no longer worth watching.  

This dance creation reflects the patriarchal society, which emphasizes male 

rights and roles without considering women’s feelings, women who are part of that 

society and whose human dignity is no less than men’s, through Darasa’s narration in 

the form of Dance Theatre. 
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Figure 1a: Act 1 Internal conflict 

Source: Photo of researcher 
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Figure 1b: Act 1 Internal conflict 

Source: Photo of researcher 
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Figure 2a: Act 2 External conflict 

Source: Photo of researcher 
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Figure 2b: Act 2 External conflict 

Source: Photo of researcher 
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Figure 3: Props 

Source: Photo of researcher 
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Figure 4: Dance Exhibition 

Source: Photo of researcher 
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Figure 5: Performers and Audiences 

Source: Photo of researcher 
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Discussion  

1) Opinions and suggestions from the audience  

 In the course of research for “Suicide of Darasa: the Dance Creation from Thai 

Literature Inao”, the researcher gave opportunities for the audience to give their 

suggestions and opinions on the performance in forms of discussions, research 

questionnaires and interviews with experts in creative dance, contemporary dance and 

drama. The results are as follows: 

1.1) Other than dance movements, the audience could understand the 

story in the drama more easily though dramatic dance.  

  1.2) A significant number of audiences learned about ‘Darasa’ for the 

first time, which spurred their interests in studying Inao and other works of Thai 

literature. 

  1.3) The audience had a greater understanding of a variety of dance, 

particularly ‘dramatic dance’, which could be guidance for other future research 

studies.  

  1.4) The choreography and movements were simple but carried 

implied meanings and symbols, which are different from other dances seen at present.   

  1.5) The performers were skilled actors, could create illusion for the 

audience and could create empathy with the audience during the performance. 

  1.6) Some parts of the performance were too long and should be 

shortened, focusing more on the important events in Act 1. 

  1.7) There should have be a lecture on the characters’ background prior 

to the performance to enhance the audience’s understanding and enjoyment of the 

performance. 

  1.8) There should have been a post-show talk to explain the concepts, 

inspiration and the researcher’s creative process, to benefit future researchers.  

2) Researcher’s suggestions  

 From the thesis entitled “Suicide of Darasa: the Dance Creation from Thai 

Literature Inao”, the researcher has the following suggestions on the research results: 

2.1) This research used the acting skills of the performers rather than 

dance skills for dance creation. Researchers found that the dance is not only a talented 

resident. In contrast, the dance skill can be practiced. Moreover, the performers with 

acting skills can express deeply emotional and feeling of the characters. 

2.2) Creating a performance combining a story from Thai literature 

with western concepts and presentation forms creates a link between the two cultures; 

namely, the cultures of the East and the West. This multiculturalism uses prominent 

features from many cultures to create concepts in performance creation, making 
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“Suicide of Darasa: the Dance Creation from Thai Literature Inao” unique and opened 

in its presentation and interpretation, but maintaining the respect for Thai literature, 

such as characters’ dialogues, symbolic costumes and props, and contemporary sound 

and music accompaniment, etc. The audience is stimulated in their learning and 

empathy, facilitating their understanding. For instance, Narapong Charassri’s 

performance of ‘Narai Avatar’ (2003)  used western choreography and dance 

movements in the story telling, based on Thai literature, creating a new creative work 

and enhancing the aesthetic quality of the drama art.  

  2.3) The concept of “Site-Specific Art” and floor space has to consider 

the performance form as a priority. If the form of the performance does not match the 

use of space, the communication of the core concepts of the performance to the 

audience may be affected. In the case of “Suicide of Darasa: the Dance Creation from 

Thai Literature Inao”, the meanings are conveyed through the characters’ dialogues, 

which are important in illustrating perspectives and implied meanings of the story. 

However, the performance was presented in the space where the quality of the 

performers’ voices could not be controlled. It was a big outdoor space, which affected 

the presentation of essence of the story. Therefore, the researcher found that a 

performance of dance theatre with dialogues as a core to the narration, outdoor space 

should be avoided; indoor space is more suitable in communicating the story to the 

audience.  

3) Suggestions for further research  

 From the thesis entitled “Suicide of Darasa: the Dance Creation from Thai 

Literature Inao”, the researcher has the following suggestions for further research: 

  3.1) Creation of performance presenting new interpretations of Thai 

canonized literature should be encouraged to promote Thai literature to the younger 

generations and to preserve the culture without ruining the original story. 

  3.2) Forms and concepts from this research should be expanded or 

integrated into other arts or other fields, to create new forms and concepts in the 

future.  

  3.3) The results of this research can be applied in concrete forms to 

improve creative thought proficiency in youths, to provide a guideline in creating 

thought proficiency for the younger generations in creating dance performances in the 

future. 
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Culture Shock and Adjustments: A Case Study of Expatriates in Pattaya, Thailand 

Author: Sebastian Miroslaw Walder 

Abstract 

 The purpose of this research is to explore the impact of language on cultural 
adjustment and determine which factors are the most important in order to learn Thai language. 
Using semi-structured interviews, data were collected from 10 Francophone expatriates living in 
Pattaya, Thailand. 

The results of the research were as follow: 

1. A better Thai language level of an expatriate in Thailand causes a better cultural 
adjustment to Thai culture. 

2. The time an expatriate spends in Thailand doesn’t affect their ability to acquire a better 
level in Thai language. 

3. The main factors in order to learn Thai language are age and time spent with Thai 
people. 

Findings highlight the importance of age and time spent with Thai natives as precursors 
to learning Thai language. The younger expatriates are and the more time they spend with Thai 
people rather than other expatriates, the easier it is for them to learn Thai language. 

The research concludes that potential expatriates should expatriate themselves at a young 
age and spend more time with Thai natives in order to learn the local language, which then leads 
to a better cultural adjustment. 

Keywords: CULTURE SHOCK, ADJUSTMENTS, LANGUAGE BARRIER, EXPATRIATE, 
COMMUNICATION 

Introduction 

 Nowadays, globalization is part of everybody’s routine. Globalization is a process 
of international integration using the interchange of products, ideas and culture. It refers to the 
processes that increase world-wide exchanges of national and cultural resources. Globalization 
can be identified into four basic aspects: trade and transactions, capital and investment 
movements, the dissemination of knowledge and most importantly migration and movement of 
people. This study will emphasize on the last aspect of globalization which is the migration and 
movement of people. People who migrate and move can be defined as expatriates. An expatriate 
is a person temporarily or permanently residing in a foreign country.  
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This study will focus on a particular city in Thailand which has a large number of 
expatriates. Pattaya is a popular beach resort with many tourists and expatriates. It is located on 
the east coast of the Gulf of Thailand, about 130 km southeast of Bangkok. The city has over 
100’000 registered inhabitants. That figure excludes the large number of people who work in the 
city but remain registered in their hometowns, and many long-term expatriate visitors. After 
including non-registered residents, the population rises at 300’000 inhabitants. There is a fast-
growing community of expatriates living in Pattaya. Thailand immigration has a special visa 
category for foreigners over ages 50 who wish to retire in Thailand. 

 

 

Pattaya is attractive to many expatriates not only because of its climate and exotic, easy 
lifestyle, but also because living costs are lower than many countries, a major consideration for 
people on fixed pensions or incomes. However, these expatriates can have a negative experience 
resulting from differences in the host culture, it is called culture shock. 

According to previous research, many expatriates, who come to work and live in a 
different country, depart prematurely because they experience cultures shock and face difficulties 
to adjust to the host culture. This causes problems for companies who employ expatriates as they 
lose their most precious workforce. Local businesses whose main targets are expatriates are 
affected as well as they get fewer customers. The purpose of the research is to facilitate 
expatriates’ acculturation to Thai culture by better understanding the impact of language on 
cultural adjustment and by determining which factors are the most important in order to learn 
Thai language. 
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Previous research has been conducted mainly on Anglophone expatriates or on 
expatriates living in English speaking countries. The aim is to explore the communication issues 
between Francophone expatriates and Thai natives, which has never been done before. The 
purpose is to facilitate expatriates’ acculturation to Thai culture by better understanding the 
impact of language on cultural adjustment and by determining which factors are the most 
important in order to learn Thai language. 

The following research is significant as it can help understand the causes of culture shock 
in a unique and specific area like Pattaya. Once the causes of culture shock are identified, it is 
then easier to find the right methods of adjustment. Companies employing expatriates can benefit 
from these findings as it would help them to retain their workforce by applying the right 
adjustment methods or choosing the candidates with the right predispositions. 

Objectives 

There are three objectives in this study, the objectives are as follow: 

1) The research wants to find the impact of language on cultural adjustment, it wants to 
evaluate if a better Thai language level of an expatriate in Thailand causes a better cultural 
adjustment to Thai culture. 

2) The research wants to explore if the more time an expatriate spends in Thailand, the 
better level in Thai language they will acquire. 

3) The research wants to determine which factors are the most important in order to learn 
Thai language. 

 

Research Methodology 

Since there are several factors constituting culture shock, the following research will 
mainly focus on language differences. The reason of this choice is because most research on 
intercultural communication has been based on cross-cultural comparisons, such as Hofstede’s 
model, rather than on interactions between people with different native languages. Moreover, 
languages are overlooked because expatriates and locals are assumed to share the same language, 
which is usually English (Peltokorpi and Clausen, 2010). However, previous research has shown 
that locals have varying levels of English language (Makela et al, 2007). Furthermore, language 
has been considered as a minor problem as it can be solved by translators or translation softwares 
(Welch et al, 2005). The following study will focus on adjustment to interacting with host 
nationals. The major factor influencing culture shock and interaction with host nationals that has 
been chosen in accordance with the introduction and the literature review is the host language 
level of expatriates. The above information leads to the following study which relies on semi-
structured interviews in order to examine Francophone expatriates’ (France, Belgium and 
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Switzerland) abilities to communicate in a culturally and linguistically challenging country such 
as Thailand. Welch et al. (2005) have classified language in the three following categories: 
Everyday spoken/written language, specific language used inside companies and 
technical/professional jargon. The following study will focus on the everyday spoken/written 
language. 

The main research category used in this study is explanatory research. Since the 
groundwork about culture shock, cultural adjustment and language barrier has already been 
established in previous studies, but research between French and Thai language hasn’t, this 
research could also be described as a descriptive research to some extent. It attempts to explain 
while providing additional information about the above mentioned topics. As theory suggests, 
deductive approach should be used in accordance with explanatory/descriptive categories. 
However, “most social research involves both inductive and deductive reasoning processes at 
some time in the project” (William M.K. Trochim, 2006) 

 

 

Source: Walter L. Wallace (1971) The logic of science in sociology. Chicago: Aldine-
Atherton 
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Consequently, as illustrated above in Wallace’s Wheel of Science, the following research 
uses both the inductive and deductive methods. Qualitative data collection has been selected in 
accordance. The research starts with a hypothesis that was logically deducted from the existing 
theories. Qualitative data was then collected and verbally summarized into a table. From this 
table, empirical generalizations have been made and a new theory has emerged. There were no 
particular ethical issues encountered during the research. 

There were a total of 10 respondents, eight men and two women aged between 26 and 82 
years old. The participants selected were mostly the interviewer’s acquaintances. Their common 
characteristics were that their mother tongue was French and that they were born either in 
France, Belgium or Switzerland. Moreover, all male respondents were business owners and were 
officially expatriated and registered in Pattaya. Since the interviewees were mostly the 
interviewer’s acquaintances, there was no problem of refusal or non-return. 

The data was collected in French language using semi-structured interviews. The 
interviews were recorded on a mobile phone. They were then transcribed and translated into 
English. The data was analyzed using an inductive approach. The respondents’ answers have 
been categorized into three main categories: Demographics, culture shock and language. The 
answers have then been transferred into a table using the data reduction method. Finally, the data 
has been analyzed using the pattern matching technique which enabled to develop a conceptual 
framework. 

The interviews were made by the author of this study, a second year student completing 
an MBA in International Business at Silpakorn University International College, Bangkok. The 
interviewer is an expatriate from Switzerland and his mother tongue is French. The procedures 
were judged valid and reliable, and they were followed by an academic advisor. The data was 
collected face to face in an informal context. There were no particular instructions given to the 
participants apart from answering the questions in French. A total of 10 interviews have been 
conducted. They took place in the participants’ homes or offices. The research was carried out 
between February and April 2015.The interviews lasted between 10 and 30 minutes. The reason 
for this difference in interviewing time was that the interviewees’ ages and personalities were 
very different from each other. The respondents who were the most passionate about Thailand 
were the ones who usually would tell more stories or experiences and thus sometime get away 
from the main questions. 

To summarize, the main research category used in this study is explanatory research. The 
research uses both the inductive and deductive methods and qualitative data collection has been 
selected in accordance. Semi-structure interviews have been conducted on 10 respondents who 
all have the same mother tongue and are officially expatriated in Pattaya. Data collection has 
been divided into demographics, culture and language. Finally, the data has been analyzed using 
the pattern matching technique which enabled to develop a conceptual framework as well as 
answer the research questions and objectives. 
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Results/Conclusion 

First of all it is important mention that all of the respondents had absolutely no writing or 
reading skills in Thai language. All respondents agreed that writing and reading Thai is difficult. 
The factors that were regularly mentioned to justify these difficulties were different alphabet, 
phonetics and tones. The following results and conclusions will thus exclude the reading and 
writing factors, the study will focus on speaking and listening skills only.  

Before going into the numbers, it is important to note that all respondents firmly agreed 
that learning Thai language is very important in order to overcome culture shock and adjust to 
the country’s culture.  

Four out of ten respondents had good skills and knowledge in Thai language. Their level 
of acculturation showed to be high and they seemed well adjusted to Thai culture. From the other 
six respondents, four of them had only basic skills and knowledge in Thai language, all of the 
four aged over 50 years old. Their level of acculturation didn’t show to be significantly lower at 
first, however, after further discussions, three of the respondents have made a very similar 
statements. Following is a statement that illustrates well what thoughts these three respondents 
shared: “No, I feel no culture shock, I feel good in Pattaya, here I can hang out with people from 
my country, but if I had to go somewhere else in Thailand, it would be a different story”.  

In the first step of the analysis, the research wanted to find a relationship between time 
spent in Thailand and the level proficiency in Thai language. No significant link has been found 
between both factors. However, a pattern emerged after further analysis. This pattern showed a 
relationship between the respondents’ ages and their ability to acquire a better level in Thai 
language. 

On one side, five out of ten respondents were aged over 50 years old. These respondents 
aged over 50 have spent on average six years in Thailand. Their proficiency level in Thai has 
been in overall judged poor. Indeed, four out of the five respondents aged over 50 had only basic 
skills and knowledge in Thai language. When asked a question related to time and Thai 
language, a respondent said: “I am way too old to learn a new language”. Only one of the 
respondents aged over 50 had good speaking and listening skills in Thai language. 

On the other hand, five out of ten respondents were aged below 50 years old. The 
respondents aged below 50 have spent on average three years in Thailand. Their proficiency 
level in Thai language has been in overall judged medium. Indeed, three out of the five 
respondents aged below 50 had good skills and knowledge in Thai language. When asked a 
question related to time and Thai language, a respondent said: “You won’t learn Thai by 
spending your time with foreigners”. The two remaining respondents had medium skills and 
knowledge in Thai language. It is interesting to note that these two participants were the ones 
who spent most of their time with other expatriates and were member of expatriate clubs or 
communities. 
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The first and second objectives’ conclusions have already determined the two main 
factors involved in learning Thai language: Age and time spent with Thai natives. However, a 
third factor that emerged, was sharing common interests. This third factor was regularly 
mentioned by the respondents and was the most important factor for one of the interviewees 
from the younger age group. Food what the most important common interest judged by the 
respondent. He stated: “If you eat Thai food, you will spend more time with Thai people, you 
will learn the name of the foods you eat, your Thai will improve and you will get more easily 
accepted”. 

“No, I feel no culture shock, I feel good in Pattaya, here I can hang out with people from 
my country, but if I had to go somewhere else in Thailand, it would be a different story”. The 
conclusion drawn from this statement is that Pattaya has its own microcosm. Indeed, as discussed 
in the introduction, there are not only expatriates from all over the world residing in Pattaya, but 
a lot of tourists as well. This leads to a multicultural environment and a microcosm where the 
majority of people residing or visiting are foreigners. This point will be further discussed in the 
findings chapter.  

In the first step of the analysis, the research wanted to find a relationship between time 
spent in Thailand and the level proficiency in Thai language. No significant link has been found 
between both factors. However, a pattern emerged after further analysis. This pattern showed a 
relationship between the respondents’ ages and their ability to acquire a better level in Thai 
language. The research has then tried to identify the commonalities and differences between 
these two age groups. The conclusion drawn from the data was that the group aged below 50 
spent more time with Thai natives than the group aged over 50. When asked a question related to 
how much time it takes to learn Thai language, a respondent said: “It all depends on how much 
time you spend with them”. 

It is finally important to mention that recent scientific literature has been debating 
whether it is more difficult to learn a language the older you get. However, in accordance to what 
pillar researches have shown and the results discovered in this research, we can conclude that it 
is more difficult to learn a language the older you get.  

“If you eat Thai food, you will spend more time with Thai people, you will learn the 
name of the foods you eat, your Thai will improve and you will get more easily accepted”. This 
statement shows how sharing common interests does influence the time spent with Thai natives, 
which consequently leads to a better level in Thai language. Ultimately, a better level in Thai 
language will help to better culturally adjust to Thai culture. 

For the first objective, which was to find the impact of language on cultural adjustment 
and to evaluate if a better Thai language level of an expatriate in Thailand causes a better cultural 
adjustment to Thai culture, the research has found that a better Thai language level of an 
expatriate in Thailand causes a better cultural adjustment to Thai culture. 
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The next objective, which was to explore if the more time an expatriate spends in 
Thailand, the better level in Thai language they will acquire, the research has found that the time 
an expatriate spends in Thailand doesn’t directly affect their ability to acquire a better level in 
Thai language. 

For the third objective, which was to determine which factors are the most important in 
order to learn Thai language, the research has found that the main factors in order to learn Thai 
language are age and time spent with Thai people. Another factor that has been identified is 
sharing common interests. 

 

Revised Framework – Cultural Adjustment through language 

 

Age    Language   Cultural Adjustment 

 

 

Time spent with Thai natives 

 

 

Sharing common interests 

 

The revised framework above shows first that age has a direct influence on both language 
and time spent with Thai natives. Secondly, time spent with Thai natives also has a direct 
influence on language. Thirdly, sharing common interests has a direct influence on the time spent 
with Thai natives; consequently, it has an indirect influence on language. Thirdly, language has a 
direct influence on cultural adjustment. Finally, time spent with Thai native, sharing common 
interests and age factors all somehow influence cultural adjustment but the kind of relationship 
has not been explored in this study. 

Discussion 

The main research questions have been based on the existing literature review.  The first 
objective, which was to find the impact of language on cultural adjustment and evaluate if a 
better Thai language level of an expatriate in Thailand causes a better cultural adjustment to Thai 
culture, has been proven to be in accordance with the literature review. 
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The second objective, which was to explore if the more time an expatriate spends in 
Thailand, the better level in Thai language they will acquire, has been proven not entirely 
correct. Indeed, the results have shown that Pattaya has a unique microcosm where expatriates 
can easily spend time with other expatriates, resulting in a lower adjustment to Thai culture 
itself. The study emphasizes that expatriates should spend more time with Thai natives in order 
to facilitate the language learning process. Moreover, another factor that has emerged in recent 
years but has not been fully studied is social media. Indeed, the study has shown that expatriates 
use French language on a daily basis, not only by communicating with other expatriates, but by 
communicating through social media with their friends and families in their homes countries. 

The third objective, which was to determine which factors are the most important in order 
to learn Thai language, has found one factor in accordance with the literature and two factors that 
are not often mentioned in the literature. The first factor is age. Recent scientific literature has 
been debating whether it is more difficult to learn a language the older you get. However, in 
accordance to what pillar researches have shown and the results discovered in this research, we 
can conclude that it is more difficult to learn Thai language for expatriates the older they get. The 
second factor is time spent with Thai natives. This factor is often overlooked in the literature as 
most of the studies are made in English speaking countries or on English speaking expatriates. 

Most researchers agree on the effects of cultures shock. The effects of culture shock are a 
premature departure of the expatriates, a feeling of uncertainty, frustration, high stress, 
discomfort and low job-satisfaction. 

However, the results of this study have shown that low stress was actually a reason why 
expatriates would choose Thailand as a new country to reside in. Therefore, because of the high 
number of expatriates present in Pattaya, expatriates don’t experience as much culture shock as if 
they were to live in another part of the country. 

Taylor and Finley (2009) and Kaye and Taylor (1997), stated that adjustment can be 
divided into two categories: acculturation and assimilation. Assimilation is the complete 
rejection of one’s own values in order to embrace those of the new culture. Acculturation is 
learning to live with the new culture while remaining rooted in the traditions of one’s own 
.Techniques for acculturation of workers are informal and occur on-the-job while techniques for 
assimilation of workers are more formal (Taylor and Finley, 2009). The results of this study have 
shown that expatriates in Pattaya mostly use acculturation as they learn Thai language in 
informal ways and keep rooted to their own culture and tradition. 

The main cause of language barrier is a lack of a shared language and low motivation to 
learn the foreign language. On the other side, local nationals often expect expatriates to slowly 
learn the host language (Peltokorpi and Clausen, 2010). The results of this study are in 
accordance with the above statement as it has been shown that only one respondent took Thai 
classes, and it was just to obtain a Visa, which is not considered a “motivation to learn”. 
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Moreover, all respondents firmly agreed that learning Thai language is very important in order to 
overcome culture shock and adjust to the country’s culture.  

The effects of language barrier can include feelings of isolation, deteriorating work 
relations and reduced capacity to conduct business (Peltokorpi and Clausen, 2010; Welch et al, 
2005).The results of this study are in accordance with the above statement as it has been shown 
that one out of the two respondents who faced problems during the adjustment process has 
complained of feeling lonely. 

Pattaya has its own microcosm. Indeed, as discussed in the introduction, there are not 
only expatriates from all over the world residing in Pattaya, but a lot of tourists as well. This 
leads to a multicultural environment and a microcosm where the majority of people residing or 
visiting are foreigners. The consequence is a feeling of fast adjustment because expatriates spend 
time similar people who they used to spend time with in their home country. Moreover, Thai 
nationals try to restrain their own interest in situations that could lead to discomfort or conflict in 
order to save face, which is an important concept of Thai culture. Consequently, they prefer not 
to bother expatriates and maintain a pleasant relationship.  

The low English proficiency level of Thai nationals is often overlooked by expatriates 
who believe this attitude is related to their high power distance culture, meaning that they would 
remain silent out of respect. This causes an additional issue as the Thai locals will usually not do 
the first step when entering into communication with an expatriate or any foreigner. 

The purpose of this research was to explore the impact of language on cultural adjustment 
and determine which factors are the most important in order to learn Thai language. Using semi-
structured interviews, data were collected from 10 Francophone expatriates living in Pattaya, 
Thailand. Findings highlighted the importance of age and time spent with Thai natives as 
precursors to learning Thai language. The younger expatriates are and the more time they spend 
with Thai people rather than other expatriates, the easier it is for them to learn Thai language. 
The research concluded that potential expatriates should expatriate themselves at a young age 
and spend more time with Thai natives in order to learn the local language, which then leads to a 
better cultural adjustment.  

Although the research has reached its aim, there were some unavoidable limitations. A 
limitation of the study was the small, non-probability sample of respondents. Due to time 
constraints, the study was not conducted in-depth and thus, did not reach statistical significance. 
The size and homogeneity of the sample limit the generalizability of this study. Moreover, the 
results collected in the area where the research has been conducted might not apply to other areas 
in Thailand as Pattaya has its own “microcosm”. Finally, it is important to mention that 
correlation does not imply causation. A correlation between two variables does not necessarily 
imply that one cause the other.  
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Recommendations 

Management implications 

Expatriates should learn Thai language in order to overcome culture shock and facilitate 
cultural adjustment to Thai culture. As seen in the literature, from a business point of view, poor 
language proficiency lowers the ability of buyers and sellers to develop a close relationship. 
When information is given in the buyer’s language, the barrier is reduced and the supplier 
provides evidence of adaptability to foreign customers (Welch et al, 2005). 

Expatriates should spend more time with Thai people in order to learn Thai language and 
consequently overcome the difficulties mentioned above. Sharing common interests with Thai 
natives facilitates non-verbal communication which then leads to spending more time with them. 
Expatriates should thus show high interest for Thai culture as well as share similar interests with 
Thai people. 

Expatriates should consider that age is an important factor in learning Thai language and 
spending time with Thai natives. Potential expatriates should expatriate themselves at a young 
age. Moreover, as recommended by Jassawalla et al. (2004) and Hutchings (2002), both a 
selection process before sending expatriates abroad should be implemented for companies. 

As mentioned by Jassawalla et al. (2004), Weeks et al. (2008), Taylor and Finley (2009), 
Pires et al. (2006), Kaye and Taylor (1997), Zakaria (2000) and Hutchings (2002),a good pre-
departure training for all family members is detrimental in order to maximize acculturation and 
assimilation which will reduce culture shock. Expatriates should be trained trough human 
resources development. Moreover, as mentioned by Jassawalla et al. (2004) suggest pre-sojourn 
visits should be implemented as well. 

Expatriates should not rely on English as a mutual language to communicate with Thai 
locals. As Peltokorpi and Clausen (2010) suggested speaking a common language, English, acts 
as an obstacle to mutual understanding because words then have different meaning for both 
parties communicating. 

Future research 

The recommendations for future research would be to conduct the study on a larger scale, 
with a larger number of respondents. The study should be conducted in a larger or different area 
in Thailand or in a similar area outside Thailand in order to be able to make relevant 
comparisons. As discussed above, the results collected in the area where the research has been 
conducted might not apply to other areas in Thailand as Pattaya has its own “microcosm”. 
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Abstract 

In 2012 Huai Khang district, Bangkok had the highest concentration of 

particulate matter between 167 to 344 µg/m
3
, which were above the maximum 

standard concentration (120 µg/m
3
) allowed. Airborne fungi are the most common 

biological particles that were considered to be correlated with air pollution that may 

cause respiratory symptoms. Therefore in this study, we aimed to identify airborne 

fungi and its concentration in Huai Khang district, Bangkok, Thailand in 2012. The 

total suspended particle (TSP) samples were collected from the air between January 

2012 to December 2012. Airborne fungi were isolated from TSP samples and 

identified with microscopic techniques based on their macro- and micro- morphology. 

A total of 112 isolates were identified to 22 genera. Aspergillus (24.11%) was the 

most dominant genus followed by Penicillium (13.39%), Cladosporium (8.04%), 

Periconia (8.04%) and Curvularia (6.25%). The highest concentration of fungal spore 

were detected during winter (101.74 CFU/m
3
) followed by summer (45.03 CFU/m

3
) 

and rainy (31.16 CFU/m
3
). In addition, fungal genera were mostly diversed in winter. 

Rainfall seems to reduce the fungal spore concentration in the air.  

 

Keywords: Airborne, fungi, total suspended particle 

 

Introduction 

Bioaerosols are particles suspended in the air which may contain a high 

concentration of biological origin particles such as pollens, microorganisms and 

fragments of plants and animals (Jones and Harison, 2004). Increasing in levels of air 

pollution particles can cause adverse health effects on humans such as respiratory 

diseases, a decreased lung function, heart disease and lung cancer (Hargreaves et al., 

2003; Fang et al., 2005) 

Airborne fungi are the most common biological particles that were 

considered to be correlated with air pollution that may cause acute toxic effect, allergy 

and asthma in humans (Bush and Portnoy, 2001; Colakoglu, 2004). Over 80 genera of 

fungi were reported to be associated with these symptoms (Colakoglu, 2004; Horner 

et al., 1995) such as Alternaria, Aspergillus, Cladosporium, Penicillium and Fusarium 

(Su et al., 2002; Gelincik et al., 2005). World Health Organization (WHO) reported 

that air pollution caused about 7 million people death around the world in 2012. 
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Bangkok is already one of the world’s most polluted cities since the 

traffic-related air pollution has increased rapidly. In addition, Huai Khang district is 

one of the most air polluted areas in Bangkok. In 2012 this area had the highest 

concentration of particulate matter between 167 to 344 µg/m
3
, which were above the 

maximum standard concentration (120 µg/m
3
) allowed.  

Objectives 

To investigate the airborne fungi from total suspended particles (TSP) 

collected in Huai Khang district in order to gain the information that may involve in 

health effects on people in this area by these biological particles. 

 

Materials and methods 

 

Sample collection  

Twelve samples of TSP were collected in Huai Khang district at Kheha 

Chumchon Huai Khwang Stadium station by Pollution Control Department, Bangkok. 

Air sampling was conducted each month from January 2012 to December 2012 using 

High Volume Air Sampler. The filter papers were stored at 4 ˚C until subjected to 

fungal isolation. The atmospheric conditions such as temperature, rainfall and relative 

humidity (RH). 

Table 1. The data of temperature and rainfall in each season in 2012. 

season month 
Temperature 

(° C) 

Average 

Temperature 

(° C) 

Rainfall 

(mm) 

Average 

Rainfall 

(mm) 

RH (%) 
Average 

RH (%) 

summer 

February 29.0 

30.33 

64.9 

45.04 

76 

73.00 
March 30.5 24.1 72 

April 31.3 56.1 70 

May 30.5 121.9 74 

rainy 

June 29.5 

28.68 

134.8 

31.16 

75 

79.00 

July 28.7 196.4 78 

August 28.6 186.6 79 

September 27.8 601.1 85 

October 28.8 201.2 78 

winter 

November 28.7 

28.63 

88.9 

101.74 

79 

73.67 December 29.0 8.1 70 

January 28.2 44.2 72 

 

Isolation and purification of fungi 

The filter papers contained TSP samples were cut (3×3 cm
2
) and eluted 

with 2 ml of deionized sterilized water by aseptic technique. The suspension (0.1 ml) 

were spreaded on dichloran glycerol agar (DG 18 agar) duplicated and incubated at 25 

˚C for 7 days. Fungal colonies were isolated and purified. The colony forming units of 
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culturable fungi were counted after 7 days of incubation. The purified fungi were 

further cultivated in potato dextrose agar (PDA). 

 

Identification of fungi 

Purified fungi were identified based on macro- and micro- morphology 

using microscopic techniques for identification to their genus level according to 

Barnett and Hunter (1987) and Pitt and Hocking (1997). 

Results  

In the present study, a total of 112 fungal colonies were isolated on DG 18 

agar from the TSP samples collected from outdoor environment of Huai Khand 

district in 2012. These isolates were identified as 22 fungal genera. The most frequent 

fungal genus was Aspergillus (24.11%), followed by Penicillium (13.39%), 

Cladosporium and Periconia (8.04%) and Curvularia (6.25%)  (Table 1). Nonsporing 

fungi (7.14%) were also found.  The other fungi that were discovered less than 3% 

consisted of Cochliobolus, Pithomyces, Trichoderma, Rhizopus, Phoma, 

Paecilomyces, Chaetomium, Fusarium, Pleosporales, Pestalotiopsis, Nudulisporium, 

Spegazzinia, Sordariomycetes, Alternaria and Phomopsis. Aspergillus was mostly 

found in summer and winter, while Penicillium was dominant in rainy season (Table 

1). Fungal genera were most diversed in winter (16 genera), whereas the least 

diversity of fungal genera was found in rainy season (7 genera). 
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Table 1. Fungal genera and number of their isolates detect during, in 2012 

Fungi  
Number of isolates Total 

Summer Rainy Winter No. of isolates %* 

Aspergillus 11 4 12 27 24.11 

Cuvularia 2 -  5 7 6.25 

Arthrinium 2 -  2 4 3.57 

Rhizopus 2 -  1 3 2.68 

Trichoderma 2 -  -  2 1.79 

Alternaria 1 -  -  1 0.89 

Bipolaris 2 -  2 4 3.57 

Cochliobolus 3 -  -  3 2.68 

Cladosporium 3 6 -  9 8.04 

Pithomyces 1 -  2 3 2.68 

Penicillium 2 10 3 15 13.39 

Pleosporales - 1 -  1 0.89 

Pestalotiopsis -  1 -  1 0.89 

Phoma -  2 -  2 1.79 

Sordariomycetes -  1 -  1 0.89 

Paecilomyces -  -  2 2 1.79 

Chaetomium  -  -  2 2 1.79 

Nudulisporium -  -  1 1 0.89 

Spegazzinia -  -  1 1 0.89 

Fusarium -  -  2 2 1.79 

Periconia -  -  9 9 8.04 

Phomopsis -  -  1 1 0.89 

Yeast 2 -  1 3 2.68 

nonsporing fungi -  2 6 8 7.14 

Total             33 27 52 112  

%** 29.46 24.11 46.43   

*   Frequency of fungi detected during the year. 

** Frequency of fungi detected during the season. 

The highest airborne fungi concentration was found in December (260 

CFU/m
3
) followed by May (156.67 CFU/m

3
) (Fig 1). There were no fungi detected in 

April and August. The average concentration of fungal spores regarding to seasons 

revealed that the highest concentration of fungal spores were found during winter 

(101.74 CFU/m
3
) followed by summer (45.03 CFU/m

3
) and rainy (31.16 CFU/m

3
). 
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Fig. 1 Concentration of airborne fungi in Huai Khang district from January 2012 to 

December 2012. 

 

Discussion 

The airborne fungi were detected from TSP samples collected in Huai 

Khang district. Aspergillus was the most dominant fungal genus, followed by 

Penicillium, Cladosporium, Periconia and Curvularia. In several surveys of airborne 

fungal spores, they have demonstrated that the most prevalent fungi belonged to 

Aspergillus, Cladosporium, Penicillium, Curvularia and Alternaria (Su et al., 2002; 

Gelincik et al., 2005; Bogomolova and Kirtsideli, 2009; Durugbo et al., 2013). 

Vonberg and Gastmeier (2006) stated that Aspergillus, Penicillium and Cladosporium 

produced numerous small and light spores that generally remain in the air for a long 

period of time, whereas other fungal genera produce fewer, larger and heavier spores 

which tend to have faster setting.  

Climatic condition in Thailand is generally divided into 3 seasons: hot 

season (from February to May), rainy season (from June to October) and cool season 

(between November and January, the weather is mostly dry). In this study, the 

concentration of airborne fungi in rainy season was lowest. Several studies found that 

high humidity and rainfall could remove ambient fungal spores by both rainout and 

washout effects especially for dry-air spore (Burge and Rogers, 2000; Weber, 2003). 

In the present study, the concentration of airborne fungi was highest in winter. This 

results corresponded to the study of Shama et al (2011) in Delhi, India and Ren et al 

(2001) in the united states. Koeck et al. (1998) reported that in high-traffic or 
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industrial areas, the fungal spore concentrations in the air were much higher than in 

green areas. Hargreaves et al. (2003) also reported that fungal spore concentrations 

and particle counts originating from road traffic emissions decreased at the distance 

from the source. 

The cause of allergies in humans living in urban areas may be associated 

with fungal spores, since it has been correlated with air pollution (Colakoglu, 2004; 

Horner et al., 1995). Fungi that can cause allergic symptoms are Alternaria, 

Aspergillus, Cladosporium, Penicillium and Fusarium (Gelincik et al., 2005). 

Aspergillus flavus is pathogenic to several animals, plants and humans. It causes 

aspergillosis in weak human lungs or respiratory tract (Robbins et al. 1995), and as a 

result, patients infected with A. flavas often have reduced or compromised immune 

systems (Durugbo et al., 2013). Cladosporium spp. can cause allergic reactions in 

humans, which sometimes leads to asthma when the concentration of Cladosporium 

spores reaches several thousand per cubic meter of air. The number of spores 

necessary to induce symptoms of allergic respiratory system disease in most patients 

with hypersensitivity to these allergens (Ogόrek et al., 2012). Penicillium spp. may be 

involved with lung diseases that occur from the inhalation of organic dust (Wakefield 

2006). Also, it can cause a fatal systemic mycosis in patients infected with human 

immunodeficiency virus (HIV). P. marneffei infection is endemic in tropical Asia, 

especially Thailand (Vanittanakom et al., 2006). 

In the present study, Aspergillus, Penicillium and Cladosporium were 

frequently detected throughout the year. These fungi can affect the respiratory system 

and lung disease in humans. Therefore, this has to be concerned for people living in 

this area. 
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Abstract   

 This paper aim to study on the relationship of Thailand and the OIC on the issue of the 

latest resurgence of violence in the southern border provinces of Thailand, in order to know 

the significances of the OIC on this contemporary international politics and societies,  and the 

importance of having good relationship with the OIC for Thailand. Secondly, to evaluate the 

total perspectives, standpoints and requests of the OIC toward the issue of the southern Thai 

unrest. And Lastly, to suggest the most suitable recommendations for Thai government in 

maintaining good relationship with the OIC, during the time of this violent still keep on 

going. The methods of this thesis has conducted in the pattern of qualitative research, using 

the descriptive analysis from Islamic and conceptual frameworks those are: Islamic 

philosophies and Islamic Theories in international relations to use for analyzing the Thesis 

problems, and for providing The Thesis Recommendations. The method has been based on 

the in-depth analysis of the primary and secondary data, collected by documentary research 

from various sources of related information. And the time period of the Study has been ranged 

from the first OIC’s engagement since the year 2004 until the latest involvement of the OIC at 

the end of the year 2014  

 

Keywords: The Organization of Islamic Cooperation, OIC, the Southern Thai violence, 

Thailand – OIC Relations 

Introduction 

 The unrest in the deep south of Thailand is like the contemporary classical conflict, 

which has made Thailand walk through this sad history for a long time. However, it seem 

that, the southern fire is closely reach to the ending scene. But, unbelievably, the resurgence 

of violence in the southern border provinces of Thailand (Pattani, Yala, and Narathiwat 

province and some districts of Songkla provinces) has occurred again in an early 2004with an 

army camp raid in Narathiwat province on January 4
th

, 2004, In an early hours of January 4
th

, 

2004, a group of gunmen assaulted on an army camp in Narathiwat Province, stealing 

hundreds of weapons and assassinating four soldiers. The Thai government, headed by prime 

Minister Thaksin Shinnawatra, responded by declaring martial law in several districts of 

Narathiwat, Pattani and Yala provinces. So, this was the initial beginning of the latest 

resurgence, led to approximately more than 6,321 deaths and 14,741 people being injured 

since 2004 until now, and threaten to escalate further.  

 There are two significant incidents that has drawn attention from international Muslim 

community worldwide with panic and angriness. First, Krue Se Mosque incident, happened 

on April 28
th

, 2004, when more than 100 suspected insurgents were killed after coordinated 
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attacks against 11 police stations in Pattani, Yala and Narathiwat provinces. Approximately 

30 insurgents in Pattani then took refuge into the historic Krue Se mosque. They were 

surrounded by the security forces and being killed with grenades after a stand-off lasting 

several hours, when the security force decided to launch a sudden attack this “respected 

religious place”. Many questions were raised globally about this tactics operated by this Thai 

security forces, concretely criticized that, Thai authority looked down and being unrespected 

to Muslim Value and the Islamic Holy place. Second, the Tak Bai incident happened on 

October 25
th

, 2004, during the Muslim fasting month of Ramadan, when approximately 1,000 

local-Malay-Muslims rallied a protest outside the Tak Bai District Police station, to request 

the police to release six suspects who were arrested for allegedly accused of supplying 

weapons to the insurgents. At that time, the police called the military for reinforcements. The 

military rounded up all of these demonstrators, threw them shirtless, piled them all into 

military trucks, several layer deep, and transfer them to the next district of Pattani Province. 

When the convoy arrived at the military camp, there were seventy-eighted died, most of them 

died from asphyxiation as a result of being smothered by other bodies of the detainees. After 

the Tak Bai incident, the violence in the southernmost provinces of Thailand escalated 

sharply, both in the number of incidents and the brutality of the violence. The Thaksin 

administration responded by intensifying its efforts to suppress the insurgency. But, 

unfortunately, the government could not control the situation at all. The daily killing was 

never reduced anymore. 

 Absolutely, this evil tragedy happened to “Local Muslims” in the area had drawn 

strong attention from the international Muslim community worldwide with panic, because all 

Muslim perceive themselves as an “Ummah” – a worldwide Muslim community bound every 

Muslim unitedly together by the fraternal spirit of “Ikhwa” – brotherhood emerging from 

common faith and practice of Islam as their religion.  

 So, this southern unrest is a very significant problem for Thailand that need to solve it 

successfully, since Thailand is an international actors which still has to survive in this 

international arena which contains approximately 1.3 billion Muslims – more than one – 

fourth (25.88%) of world populations, and having lots of strong influences to many issues and 

situations on this contemporary international societies especially on the Muslim-related 

issues. And for sure, international mechanism operated to serve the willingness of 

worldwide Muslim Community in practice, there are no one else but the “OIC” 

(Organization of Islamic Cooperation), the most powerful international governmental 

organization, seconds from the United Nations (UN), being operated as the “Global 

Representatives” of worldwide Muslim Community for the sake of all Muslim in every 

aspects, and having lots of influence on the international arena today. Though Thailand 

has an observer status of the OIC, and gaining good relationship and cooperation with 

the OIC and its members in many aspects, but for sure, the issue of the latest resurgence 

of violence in the southern border provinces of Thailand, has strong effect to the 

Thailand – OIC relations unavoidably.  
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Objectives  

 1) To study about the significance of OIC toward international politics and societies, 

in order to know the importance of having good relations with the OIC for Thailand in all 

aspects and especially on the issue of this resurgence of violence  

 2) To evaluate the total perspectives and standpoints of the OIC toward this issue.  

 3) To recommend the most suitable policies and implementations for Thai government 

in maintaining good relationship with the OIC during the time of this violent conflict still 

keep on going.   

 

Research Questions 

1. How is the OIC significant toward international community in general and the Muslim 

world in this contemporary international politics and societies? 

2. What are the OIC’s total perspectives, standpoints, and requests toward this issue? 

3. How should Thailand deal with the OIC from now on? In order to maintain and 

strengthening good relationship and cooperations, in all aspect and especially on the issue of 

the resurgence of violence in the southern border provinces of Thailand,  during the time of 

this violent conflict still keep on going.  

 

Research Methodology  

 The methods of this thesis has conducted in the pattern of qualitative research, 

using the descriptive analysis from Islamic conceptual frameworks those are Islamic 

philosophies and Islamic Theories in international relations, to use for understanding, 

and analyzing the Thesis problems, and for providing The Thesis Recommendations.  

1) Islamic Philosophies 

        1.1> Ikhwa - means “BROTHERHOOD” of every muslims all over the world, 

creating from the common faith and practice of Islam as their religion.  

        1.2> Ummah - Ummah, refers to a “Community or a Nation”, in this Islamic sense, 

determines to the Single One big group of people, binding together unitedly and 

concentrately, through the fraternal spirit of Ikhwa, that every Muslims under this Ummah 

strongly and passionately feel and perceive every people who are Muslims as their 

“Brothers”.   

2) Islamic Theories in International Relations  

        2.1> Tau-Hid (The Oneness of the God) - Tal-Hid means the oneness or the Unity of 

the creator (God), or another say, everything on this earth is the oneness with the God. Hence, 

every constructed things are parts of each other integrating as oneness and being equal.  

 2.2> Ald (Justice) – Ald is the principle of Justice and the honest straightness, 

determines all Muslims to engage all Muslims in all around with Justice as we are all oneness 

of the God according to the principle of Tau-Hid.  

 2.3> Jihad (The Struggle) – is the struggle and fighting against all kinds of “Evil”. In 

this regard, the meaning of Jihad has gone far beyond the fighting by weapons, but rather, it 

implies to the preparation of Mankind for using their highest effort, both in individual level 
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and level of social group, including with every directions both internal and external and 

personal, in order to concretely do the good things and strongly defend the evilness, 

concluding the fight on the battle field. Stressfully, Jihad should not be perceived as the 

struggle by the violent means, because the true greatest fighting is the fight with the evil 

inside the Human minds in order to achieve the pure moral and religious goodness.  

        2.4> Caring and Accomplishing of Responsibilities - When considering the oneness 

and the unity of Mankind as the oneness of the God according to the principle of Tal-Hid, the 

thing that determines individuals is the “Responsibility”, since every human are the oneness 

to all, as each parts of the same ones, hence, if a man is not responsible to his duty based on 

Ald and Jihad, then, it will affect to others and himself, because they are all parts of each 

other in the same oneness. So, this principle will help in constructing the sense of moral 

responsibility to all Muslims both in the individual level and the societies to accomplish their 

responsible duties.  

       The method of this Thesis has been based on the in-depth analysis of the 

primary and secondary data, collected by documentary research from various sources of 

related information, and the time period of the Study has been ranged from the first 

OIC’s engagement since the year 2004 until the latest involvement of the OIC at the end 

of the year 2014.  

   

Results 

 After Having researched and studied completely, we can gain results, in order to serve 

the 3 objectives of the study, which can be managed content results into 3 big parts:  

 1) The Organization of Islamic Cooperation (OIC) and its significances toward 

international politics and society  

 The Overview: The Organization of Islamic Cooperation (OIC), is the Largest and 

only one international organization of Muslim World, acceptably and informally called as 

“The United Nations of Muslim World” comprising of fifty-seven sovereign Muslim states  

spreading geographically in four continents: Asia, Africa, Europe and America throughout the 

world, binding all members together by the strong feeling of “Ikhwa” under the same 

“Ummah”. In addition, there are observers including sovereign states, non-soevereign  states, 

and international organizations thus, this makes OIC can widely involves and has relations in 

Socio-Political and Diplomatic aspects with both members in Global Community and among 

within OIC member states.  

  The Origin: OIC was established in 1969 through the efforts of King Faisal of Saudi 

Arabia. By the purpose of working for Solidarity and constructing Cooperation among the 

Muslim member states. Moreover, OIC is committed to stand up for the national rights, 

dignity, and independene of all Muslim peoples in different countries of the world, especially 

Muslim communities and minorities in non-Muslim states also, for the sake of Ikhwa under 

the same Ummah. 

 Significances: OIC has become one of the “very significant actor” on our international 

stages for at least three reasons:First, OIC is the “Principal Spokeman” of the Largest 
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Religion of the world, and can veritably claim to represent about three-fourths of the 

followers of Islam who lives in the OIC member states. Second, the OIC membership is 

spread across ten geographical regions in four continents; Asia, Africa, America and Europe. 

Thus, there are more than one per four (25.55%) Muslim population to world population.   

And Third, the OIC contains very enormous subsidiary and specialized organs, approximately 

48 agencies. These expanded structure can nearly compare with the United Nations (UN). 

With these applications, the OIC can boast of several organs and committees, working for 

cooperation in economic, educational, scientific research oriented and political fields.  

 The OIC Charter: About the OIC Charter, there are approximately five main principles 

those are the framework of OIC’s policies under the international environment unfolded on 

the charter, those are: 1) To support the international understanding and cooperation: 2) To 

safeguarding for international peace and security: 3) Issue of Palestine: 4) To support the 

fighting of Muslims: 5) To eliminate ethnical discrimination and colonization  

 The New OIC Charter (The 2008 OIC Charter): Recently, the OIC has launched the 

New OIC charter which is the product resulted from the 11
th

 OIC summit at Dhakhar, Senagal 

on March 2008, concretely highlights on the Agenda for Peace, Human Rights, Justice, Self-

Realization, Self-Determination and fighting of Muslims for their Honor, Independence, and 

National Rights.  

 Framework and Operational Structures of the OIC: The most three significant organs 

of the OIC, “Islamic Summit”, “Council of Foreign Minister”, and “General Secretariat”.  

1) The Islamic Summit: composed of King and Heads of state and Government of OIC 

member states. This is the supreme authority of the OIC, organized every three years to 

discuss about their common willingness, making policy decisions, and provide ways and 

advices on all issues to achieve for the objectives of the OIC, and consider any other issues of 

concern to OIC member states and all interests of Muslim people all over the world.  

2) The Council of Foreign Ministers (CFMs): The CFMs will be held once every year, to 

consider about ways of implementation of the general policy of the OIC, into two tracks: 

1. Applying into practice of decisions and resolutions on matter of common interest in the 

implementation of the objectives and the general policy of the OIC. And 2. Examining 

progress of the implementation of the decisions and resolutions applied at the previous 

summits and CFMs.  

    Significantly, in practice, the CFMs is mainly responsible to policy decisions and 

implementation, according to 4 reasons; Firstly, as the Islamic Summit is held once in three 

years, this length of time is quite long, which is not effective in tackling with urgent problem 

that Muslim Ummah is facing. Secondly, the ICFMs can organize its extraordinary session in 

anytime when there are Emergency situations happened to Muslim communities which 

urgently need to have an urgent discussion on the stage of ICFMs, but the Islamic summit 

cannot organize the urgent discussion like this. Thirdly, the ICFM comprised of the 

representatives from OIC member states who are in high rank, suitable and enthusiastic to 

join the conference. And Fourth, the Islamic Summit spends 3 days for the conference, which 

mostly are the providing speeches and statements to the conference, but the ICFMS use 5 
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days for each conferences which after finishing the discussion in requires topics and issues, 

the conference can have more times to consider further in any other issues also.   

3) The General Secretariat: The General secretariat is the third main structure of the OIC, its 

pattern is formed as like the UN Secretariat. This is the executive and administrative organ of 

the OIC.  

  The OIC’s clear and concrete standpoints toward the issue of Muslim Minorities  

            And Communities in Non-OIC member states: Referencing from the new OIC charter: 

Chapter1: Objectives and Principles; Article1/No.16: To maintain the Rights, Honor, and 

Identity in Religion and Culture of Muslim Communities and Minorities in Non-OIC member 

states.  

 Hence, this means the protection of “Rights” in this sense: “Human Rights”, “Honor”, 

and “Identity” of Muslim Communities and Minorities is one of the Great main objectives of 

OIC, that need to be accomplished successfully, for the sake of Muslim Communities and 

Minorities in Non-OIC member states all over the world, as they are an important part of the 

same Ikhwa under the same Ummah.  

 2) Thailand – OIC Relations in General 

 Thailand has already had the relationship with the OIC since before gaining the 

Observer Status from the OIC in 1997, with Thailand’s objectives of making the OIC 

understand about Thailand’s attitudes in Thai policies and implementations toward Thai 

Muslims, to expand the interconnection with Muslim world, to seek for various cooperations 

with the OIC and its members, and to defend the insurgent or separatist groups in the southern 

border provinces of Thailand to be able to lift the issue of the southern violence to become 

international agenda. As a result of pushing effort very hard by H.E. Dr. Surin pitsuvan, the 

former Thai foreign minister and the former ASEAN secretary general, Thailand has gained 

the “Observer Status” from the OIC in October 1
st
, 1998, substituted the Pattani United 

Liberation Organization (PULO), who possessed this position previously. Through many 

years since 1998, Thai delegations have been participating many OIC’s significant 

conferences, resulting as getting opportunities to develop relationship with lots of OIC 

member states, and gained lots of cooperation in various aspects, education, trade and 

industry, and disaster relief assistance for example. 

  3) Thai – OIC Relations on the issue of the latest resurgence of violence in the 

southern border provinces of Thailand  

 Since the resurgence of violence in the southern border provinces of Thailand had 

exploded in January 2004, and following with the horrible Kru-Se and Takbi incidents in 

Pattani provinces, which lots of local Muslims had been killed, the OIC thus issued several 

press releases and statements to condemn these continuation of violent conflicts and loss of 

lives including lots of problems which local Muslims in the south are facing. 

 These contents below are some of very significant event of the OIC’s engagements 

with Thailand toward this issue which will lead us to the answers of the objectives of the this 

study:  

  On March 5
th

, 2005, Thai government sent its representatives leaded by His 

Excellency Nissai Vejjajivadh to meet the OIC secretariat, in accordance with the invitation 
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of the OIC to have a discussion and consultation toward the Thai southern violent problems. 

In this meeting, Thai representatives welcome the OIC secretariat’s idea to send the OIC good 

office committee to vistit Thailand, for seeking the truth and the root causes of the problem.  

 During June 2
nd

 – 13
th

, 2005. The OIC secretariat Prof. Dr. Ekmeleddin Ihsanoghu 

appointed the Ambassdor Syed Qasin Al-Masri as Head of this High-Level delegation of OIC 

The objectives were to observe and evaluate the conditions of Muslims in Southern Thailand. 

In this OIC delegation’s visit, Al-Masri remarked that, only deployment of military troops 

with uneffective operations following with the Krue-Se and Tak Bai incidents was not 

enough, and requested for the sufficient compensation to the victims and their families. He 

had also summarized that the violence in the area was not the product of religious 

discrimination against the Muslims, nor was it originated from the religious factors, But it was 

deep rooted in the negligence of the culture, identity, language, history and justice of the local 

Muslim in the area.  

 Before the 32
nd

 ICFM, would be taken place on June 27
th

 – 30
th

, 2005, Thai 

government tried very hard to lobby lots of OIC member states, not to bring up the issue of 

Thai southern unrest to become one of the main agenda in the ICFM’s session of Muslim 

Communities and Minorities in Non-OIC member states. Fortunately, Thailand then 

succeeded, the issue weren’t contain in the conference as a main agenda, just only the 

discussion about the Al-Masri’s report of the southern Thailand visit, for the purpose of 

knowing, not for conferencing by the OIC members. However, noticeably, the ambassador 

Al-Masri emphasized on his report on this 32
nd

 ICFM that, though the religion was not the 

factor in the violence, but it doesn’t mean there was no problem the south. He also underlined 

that, Thai government should allow the southern local Muslims to have a greater say in 

managing their own affairs, and receive the rights to practice their culture and language freely 

also.  

 In October 2005, the OIC issued another press release which demanded for address in 

the root causes of the problem and resolving the issue through the dialogue and recognition of 

the legitimate aspirations of the population of the south. In this press release, the OIC general, 

Prof. Ekmeleddin Ihsanoglu, expressed his regret over the casualties among innocent 

civilians. Disgustedly,  

 Surprisingly, when General Sondhi Boonyaratkalin the Royal Thai Army Commander 

in chief (at that time) leaded the Coup’de e’te, kicked the Thaksin Administration out on 

September 19
th

, 2006. The Military-supported interim government was established, having 

General Surayudh Chulanon as the interim prime minister. After the Surayudh Administration 

released the message of apology to the southern local Muslims. In response, the OIC issued a 

statement welcoming to this positive change on the part of Thai government.  

 As practical evidences of positive signs from OIC, it was the visit of Prof. Dr. 

Ekmeleddin Ihsanoglu, the OIC general secretariat, to Bangkok during April 30
th

 – May 2
nd

, 

2007, to discuss about the violent conlict in the Thai deep south. He expressed satisfaction of 

the change of approach implemented by the Surayudh Administration. He also offered 

cooperation from OIC in establishing peaceful conflict settlement through welfare, economic, 
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social and educational initiatives, and advised the Thai government to treat them with equal 

rights as the majorities.  

 Later, on the 34
th

 ICFM, taken place in Islamabad, Pakistan, during May 15
th

 -17
th

, 

2007. At the end of the conference, the communiqué on Thailand was created, requesting for 

accelerating the process of accountability for building conference among the local Thai 

Muslim population, and granting them the responsibility to manage their own affairs within 

the sphere of the constitution of the Kingdom of Thailand.  

 When the year 2010 had come, on 37th ICFM at Dushombe, Tarjikistan between May, 

18
th

 - 20
th

, 2010. the OIC satisfied the communication and discussions operated by the 

secretary general with the representatives of the Thai government during the discussion on the 

Abhisit Admimistration’s plan to search for the peaceful settlement for the violence in the 

southern border provinces of Thailand. The OIC also suggested three basic elements that Thai 

government must implements integrally, sincerely and open for the local Muslims in the area 

to participate seriously with this implementation, if Abhisit administration seriously desire for 

the truly successful peace settlement:  
1) The Recognition of the Cultural Perculiarities of the ethnic-Malay Muslims in the Area.  

2) Providing Justice to them and giving due respect to their traditions and customs. 

3) Operating for economic and social development of the region.  

  On May 7
th

 – 12
th

, 2012, the OIC secretary general had sent the OIC’s high-level 

delegation to visit the southern Border provinces of Thailand, headed by H.E. Sayed Kassem 

El-Masri, the special envoy and advisor of the secretary general of the OIC, on duty of 

examining the situation in the deep  south of Thailnd, five years after his last visit.  

  On this visit, H.E.El-Masri expressed his appreciation to the resolving of this violence 

that had been moving on the positive track. He also impressed in Thai government’s attention 

to modify the Education system in the area that initiated the recognition of local language – 

“Malayu-Javi” in Governmental educational institutions. H.E.El-masri explained that, this 

violent problems was not engaged in the clash of different religions, but it was a normal 

problem occurred in many countries that have minority group residing in. He advised that, 

promoting mutual understanding, mutual respect, and mutual recognition will be the right 

approach in order to resolve the problem.    

 Moreover, H.E.El-Masri also said that, the OIC strongly condemned any use of 

violence by any parties, saying that killing innocent people, be them Muslims or Buddhists, is 

“against the Koran”. Significantly, the special envoy of the OIC speeched the OIC’s 

standpoint that:“…We (OIC) will not support for separatism, and we condemn for the use of 

violence to civilian. The OIC understand that the Insurgency in the southern border provinces 

of Thailand  is Thai domestic affairs which OIC cannot to interfere with the domestic affairs 

in respect of Thai sovereignty and territorial integrity. Nevertheless, we will provide 

recommendations and ways to establish the fund for social and economic development in the 

area, and agree that, the implementation by Thai government must be under the framework of 

law and constitution…” However, as the representative of the OIC secretary general of the 

OIC, H.E.El-Masri requesting on the lifting out the Emergency decree in the future, because 

this kind of special law allowed human rights violations by state officials to persist, and 
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created a climate of impunity. He also commented that, two of the important things to create 

peace settlement were: Firstly, how to promote local communities to be strong. And secondly, 

every cases must be sent to the juridical process, without states protection on the violent cases 

having done by the state officials themselves. Remarkably, on the issue of Justice, the OIC 

delegation complained Thai juridical process that legal process on security-related cases 

happened in the southern border provinces of Thailand was too much time-consuming and the 

progress was very slow.  

  Unexpectedly, on the 39
th

 session of the Council of Foreign Ministers – 39
th

 CFM, 

(Session of Solidarity for Sustainable Development), taken place in Djibouti, Republic of 

Djibouti, during November 15
th

 – 17
th

, 2012. Mentioning on Resolutions on Muslim 

Communities and Minorities in Non-OIC member states, on the issue of the Resurgence of 

Violence in the Southern Border Provinces of Thailand, the OIC’s foreign ministers strongly 

criticized that; First, the OIC expressed concern at the “Meager Progress” achieved so far, in 

the empowerment for the local community, and the need for cultural space for the Malay-

ethnicity of local Muslims residing in the southern Border Provinces of Thailand. Moreover, 

the OIC regreted “continued” application of the “Emergency Law” in most southern areas, 

including with the limited progress in introducing the language of local populations (Malayu-

Javi language) as a language of instruction in schools of the South.  

  On the 40
th

 CFM (Session of Dialogue of civilizations, Factor of Peace and 

Sustainable Development), conferred in Conakry, Republic of Guinea, during December 9
th

 – 

11
th

, 2013. At this time, on the resolutions on Muslim Communities and Minorities in Non-

OIC member states, according to Resolution No.1/40-MM, OIC members appreciated on the 

successful initiative of the Government of Thailand in “Starting the Peace Dialogue Process” 

with the National Revolutionary Front (BRN), one of the most influential and powerful 

insurgent groups in the southernmost provinces of Thailand, on February 28
th

, 2013.  

 The latest OIC’s involvement toward this issue occurred in the 41
st 

CFM (Session of 

exploring Areas for Islamic Cooperation), organized in Jeddah, Kingdom of Saudi Arabia, 

during June 18
th

 – 19
th

, 2014. The OIC still praised for the continuity of efforts of OIC 

secretary general, in accompany with the Thai government, and Local Muslims community in 

the southern Thai to develop living conditions of Local Muslims in the area in various 

essential aspects, those are giving them more freedom to practice their own religious, 

linguistic, and cultural uniqueness of their ways of life, getting more opportunity to 

administrate their domestic affairs and natural resources, with full respect of Thai constitution 

and territorial integrity. Moreover, the OIC had emphasized its support for the continuation of  

the process of Peace dialogue between the Thai Government and the representatives of Local 

Muslim communities in the southernmost provinces of Thailand, and request for this dialogue 

to cover all other stake holders who are representatives of Local Muslims in the area and 

discuss all pending issues concerning their problems in the area.   

   

Discussion  

 After having researched and studied completely, the results of this paper, in 

accordance with the objectives of the study, can be realized as the following; 
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 Firstly, significances of the OIC toward international politics and society in general, 

there are approximately three reasons, those are: First, OIC is the “Principal Spokeman” of 

the Largest Religion of the world. Second, the OIC membership is spread across ten 

geographical regions in four continents; Asia, Africa, America and Europe. Third, the OIC 

contains very enormous subsidiary and specialized organs, approximately 48 agencies. With 

these applications, the OIC can boast of several organs and committees, working for 

cooperation in economic, educational, scientific research oriented and political fields.  

 Importantly, as Muslim population is one per four to the world population, as every 

Muslims perceive themselves as all “Brothers” with strong emotional attachment according to 

the fraternal spirit of “Ikhwa” under the same “Ummah”, and having the OIC as their 

“representative”, So, unavoidably, they will have lots of significant influences to many issues 

and situations on our contemporary international society especially if any of these situations 

are Muslim – Related Issues.  

 Secondly, analyzing and interpreting from all OIC’s engagement and actions toward 

this paper issue, the OIC’s perspectives, standpoints and requests have been unfolded as 

below: 

The OIC’s perspectives:  

     1)  The OIC has understood that, the violence in the southern border provinces of 

Thailand was not the product of the clash of different religions between Islam and 

Buddhism, nor was it originated from the religious circumstance, but the true original 

cause was deeply rooted from the neglectfulness of the history, culture, identity, 

language, ways of life and justice of the local Malay Muslim in the area. Moreover, the 

OIC has viewed that, this conflict was a normal problem occurred in many countries 

those have minority groups residing in, in this case “Muslim minority”, which is a 

general duty of the OIC to take care of all Muslim minorities in non-OIC member states 

all over the world according to the article 1/16 of the new OIC charter.  

     2) The OIC considers this conflict as a domestic affair of Thailand, which is the 

manner of the OIC to pay respect the Thai sovereignty and territorial integrity, and not 

intervene directly with this problem.  

     3) The OIC delegation complained Thai juridical process that legal process on 

security-related cases happened in the southern border provinces of Thailand was too much 

time-consuming and the progress was very slow.  

     4) The OIC expressed concern at the “Meager Progress” achieved so far, five years 

after the issuance of Press Communique in 2007, (The Organization of Islamic Cooperation 

15 – 17 November 2012, 5-6) which request for the empowerment for the local community, 

and the need for cultural space for the Malay-ethnicity of local Muslims residing in the 

southern Border Provinces of Thailand.  

     5) The OIC regreted “continued” application of the “Emergency Law” in most 

southern areas, including with the limited progress in introducing the language of local 

populations (Malayu-Javi language) as a language of instruction in schools of the South.  
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     6) Nevertheless, the OIC appreciated on the successful initiative of the Government of 

Thailand in “Starting the Peace Dialogue Process” with the National Revolutionary Front 

(BRN), one of the most influential and powerful insurgent groups in the southernmost 

provinces of Thailand, on February 28
th

, 2013  

     The OIC’s standpoints and requests:  

     1) The OIC requested Thai Government, to allow the southern local Muslims to have 

a greater say in managing their own affairs, which means to provide them a greater level of 

Self-Governing within the sphere of the constitution of the Kingdom of Thailand, and receive 

the rights to practice their culture and language freely.  

     2) The OIC demanded Thai Government to “sincerely” address the “Truly Ultimate” 

root causes of the problem. 

 3) The OIC called Thai government to resolve this violent conflict through “Peaceful 

Dialogue&Negotiation”. Essentially, the OIC strongly emphasized on its support for the 

continuation of  the process of Peace dialogue between the Thai Government and the 

representatives of Local Muslim communities in the southernmost provinces of Thailand. 

 5) The OIC warned Thai government to respect cultural differences in order to resolve 

the conflicts effectively, and also stressed Thai government to provide the Truly sincere 

recognition of the cultural uniqueness of the local ethnic-Malay Muslims in the area, which is 

one of the very essential basic element to establish peaceful settlement in the area. In this 

regard, the OIC generously advised that, promoting mutual understanding, mutual respect, 

and mutual recognition will be the right approach in order to resolve the problem.   

 6) The OIC is ready to offer its cooperation in establishing peaceful settlement 

through welfare, economic, social, and educational initiative. 

 7) The OIC affirmed that the OIC won’t interfere with the domestic affairs directly, in 

respect of Thai sovereignty and territorial integrity. 

  8) The OIC strongly requested Thai government to give “Justice” Local ethnic-Malay 

Muslim, and emphatically demand Thai government that, very cases which related to the 

violent conflict in the southern Thai must be sent to the juridical process without states 

protection on the violent cases having done by the state’s officials themselves.  

 9) The OIC toughly condemned any use of violence against innocent civilian by any 

parties, saying that killing innocent people, regardless of Muslims or Buddhists. 

 10) The OIC kindly called Thai Government in modifying Thai Education System in 

the southern border provinces to initiate the recognition of local – “Malayu-Javi” in 

governmental educational institutions in the area.   

 11) The OIC stressfully stated that, the OIC will not support for separatism at all.  

 12) The emphatically requested Thai government to lift out the Emergency decree in 

the future, because this kind of special law allowed human rights violations by state officials 

to persist, and created a climate of impunity.  

 Analysis and Interpretation:  

  Referencing from all these above OIC’s standpoints and requests, the OIC requested 

these things from Thai government because, according to the new OIC charter: Chapter1: 

Objectives and Principles; Article1/No.16: To maintain the Rights, Honor, and Identity in 
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Religion and Culture of Muslim Communities and Minorities in Non-OIC member states. 

Hence, this means the protection of “Rights” in this sense: “Human Rights”, “Honor”, and 

“Identity” of Muslim Communities and Minorities is one of the Great main objectives of OIC, 

that need to be accomplished successfully, for the sake of Muslim Communities and 

Minorities in Non-OIC member states all over the world, as they are an important part of the 

same “Ikhwa” under the same “Ummah”. Moreover, the OIC expresses deeply concern about 

the Rights of Muslim Minorities, which has been contained as a major agenda in every OIC’s 

conferences. In this regard, the main issue concerned is that, Muslim Minorities residing in 

some Non-Muslim states are unappropriately treated, and lack of Political and Religious 

Rights, the fundamental Rights. Thus, requesting to these non-Muslim states in order to pay 

respect to culture and belief of these Muslim minorities, is concretely mean the protection of 

their Rights For sure, this Resurgence of Violence has undoubtedly become one of the OIC’s 

concern intensively, because this violence has been enormously and terribly violating 

“Rights”, “Honor”, and “Identity” of Muslim minorities in Thailand (as explaind in 

previously in the part of result) mostly living in the southernmost provinces of Thailand as the 

majority Malay-Muslim population in this area, about 80% of all population in these 

provinces, and more than 60% of all Thai Muslim population, but are still minorities 

compared to Thai total citizen. Hence, this is the Duty of OIC to engage with this problem, in 

order to help this Muslim minority according to the New OIC Charter Article 1 No.16    

 All of these are because, the OIC operated internationally based on the Islamic 

Theories in international relations. So, the OIC had to perform these all actions on this issue 

because, the local Muslims who are suffering from the violence, are parts of each other 

integrating equally as oneness of the God according to the principle of “Tau-Hid”, hence, the 

thing that determines individuals is the “Responsibility”, since every human are the oneness 

to all, as each parts of the same ones, hence, if a man is not responsible to his duty based on 

“Ald” (Justice) and Jihad (The Struggle), then, it will affect to others and himself, because 

they are all parts of each other in the same oneness. Thus, it is the “Responsibility” of the OIC 

to do these things as The Jihad (The Struggle) against the violence that is suppressing Local 

Muslims in the area, in order to give the “Justice” (Ald) back to them. 

 

Recommendations    

  First and Foremost, Thai government should show its truly sincere willing to 

solve this violent conflicts to local ethnic-Malay Muslims in the area, Thai citizen 

nationwide, the OIC, and international Muslim community worldwide, by giving the “ 

Great and Formal Apology” to the local ethnic Malay Muslims, for the long time of the 

oppression and negligence of their History, culture, identity, religion, ways of life, and 

economic and social welfares, by the Siamese rulers and Thai governments since the 

past until now, with the invitation of the OIC delegation to participate as a witness, in the 

apology statement by Thai Government, in order to show that Thailand has really 

understood the true causes of the problem, accept for the very long time of mistakes, to 
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show that Thai government truly have sympathize local ethnic-Malay Muslims in the 

area, and be willing strongly and seriously to solve this problems. 

 Secondly, Thai government must create policies and operates its implementation 

toward this issue, in accordance with the OIC’s standpoints and requests above, and 

keep on informing frequently and continuously of the progress of the conflict 

resolutions to the OIC with “true evidences”, in “enough frequencies”, for instance, in 

every 4 months, not just only report “annually” on the yearly conference of the OIC’s 

council of Foreign ministers, and use various media channel to present these, to 

international Muslim community in general. 

 And thirdly, essentially, Thai government should invite the OIC, to participate 

with Thai government, to be a part of working committee in solving this violent conflict, 

in order to show the sincerity of Thai government to the OIC, gain mutual trust with the 

Local ethnic-Malay Muslims in the area, and getting positive and attitude and acceptance 

from the international Muslim community as a whole. 
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Abstract 

Alveolar bone resorption is a critical problem of patients who have been without 

teeth over an extended period of time. Bone tissue engineering was chosen for 

alveolar bone resorption. This research proposes to use a modified silk fibroin 

scaffold with reconstructed collagen/fibronectin as a bone graft. Silk fibroin scaffolds 

were fabricated by freeze-drying before modification by coating with reconstructed 

collagen/fibronectin. The structural formation of the reconstructed 

collagen/fibronectin and the morphological structure of the modified silk fibroin were 

observed by atomic force microscopy (AFM) and scanning electron microscopy 

(SEM), respectively. MG-63 osteoblast cells were cultured on the modified scaffolds 

before biological functionality testing for cell proliferation, viability, ALP activity, 

histology, and mineral matrix deposition. The results of the morphological structure 

of the modified silk fibroin scaffolds showed aggregation of globular structures on the 

porous surface that could induce cell proliferation, viability, ALP activity, spreading, 

and mineral matrix deposition. The results demonstrated that the modified silk fibroin 

scaffolds had good performance for bone tissue engineering and showed promise for 

bone grafting in alveolar bone resorption. 

 

Key word (s):  Silk fibroin, Tissue engineering, Fibronectin, collagen 

 

Introduction 
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Critical-sized bone defects from progressive resorption of the alveolar bone 

after tooth loss affects the structure and leads to a deformity. Normally, autograft, 

allograft, and xenograft are used for reconstruction and maintaining functionality of 

alveolar bone at the defect site. Generally, the popular approach for reconstruction is 

bone grafting from another site, for instance, the scapula, fibula, iliac crest, and 

radius. However, the disadvantages of that approach are limited ability, prolonged 

treatment in a hospital, and donor-site morbidity (1). 

        Tissue engineering is the process of generating new tissue. The main components 

of tissue engineering include scaffolds, growth factors, and cells (2). Currently, those 

components are used to create novel approaches to enhance tissue regeneration, 

especially scaffolds that are fabricated and modified into various types for different 

types of tissue. Generally, scaffolds with and without cell culturing are used for 

transplantation into the defective site of the bone (3-6). For bone tissue engineering in 

alveolar bone resorption, the scaffold can be divided into synthetic polymers and 

natural polymers. Synthetic polymers do not degrade and are used at load-bearing 

sites around the implantation area. Natural polymers are resorbable by the body and 

the tissue can heal itself completely. The scaffold is replaced by tissue regeneration 

(7). Importantly, the scaffolds for bone graft substitutes should be osteoinductive, 

osteoconductive, biocompatible with the structure, and should degrade similarly as 

bone. Providing a suitable environment for cell  growth is necessary for scaffolds (8). 

        Currently, researchers and clinicians are interested in the biomaterials used in 

tissue engineering. Natural polymers have the ability to prevent chronic inflammation, 

immunological response, and toxicity. Presently, natural polymers are usually used in 

tissue engineering (eg, gelatin, collagen, fibrin, chitosan, hyaluronic acid and silk 

fibroin) (8).  

        Silk fibroin is a protein obtained from the silk worm, Bombyx mori. The main 

amino acid components are glycine (43%), alanine (30%), and serine (12%) (9). The 

excellent properties of silk are good mechanical properties, biocompatibility, and 

biodegradable (10). Moreover, silk fibroin can be fabricated into various forms such 

as fiber, porous, and thin film which were successfully used as tissue engineering 

scaffolds (11).  

"Creative Education: Intellectual Capital toward ASEAN " 724 Graduate School, Silpakorn University



        Guided bone regeneration in alveolar bone always uses sponge or gel forms that 

fit easily into the alveolar bone space (8). Silk fibroin porous scaffolds have a network 

structure with interconnective pores, good mechanical properties, and a suitable 

microenvironment with a surface area for cell attachment and extracellular matrix 

(ECM) deposition (12).  

        There is a lack of biological signals to promote cell proliferation, migration, and 

adhesion at the silk fibroin surface. A modified silk scaffold surface with integrin 

recognition sequence RGDS can improve cell attachment (13). Collagen and 

fibronectin are the components in an extracellular matrix that can organize into a 

complicated network structure. Importantly, collagen and fibronectin have shown to 

play the role as a substrate for cell residence and biological signals for tissue 

engineering (14). Generally, collagen is the material that was used often as a signal to 

induce cell adhesion and proliferation for bone tissue regeneration (15,16). 

Fibronectin has the important role of inducing mineralization during bone 

regeneration (17).   

        Considering the critical problem of alveolar bone resorption, the unique 

properties of silk fibroin and the predominant biological functions of collagen and 

fibronectin, this research considered modified silk scaffolds with reconstructed 

collagen/fibronectin into a extracellular matrix. This research focused on the 

morphological structure and biological functionalities related to bone tissue 

engineering in alveolar bone resorption. 

 

Objective 

1. To improve silk scaffold by the special coating solution. 

2. To compare morphology, properties and functionalities of silk scaffold with 

and without special coating solution. 

3. To develop silk scaffold for bone tissue engineering in alveolar bone 

resorption. 

 

Research Methodology 

Preparation of silk fibroin scaffolds 
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        A silk fibrin scaffold was obtained from the freeze-drying method. Degummed 

silk fibroin was dissolved in 9.3 M LiBr for 4 h. A dialysis membrane was used for 72 

hours to remove the LiBr from the silk fibroin. The water was changed every 3 hours 

on the first day and then prepared silk solution at yielding a 3% (w/v) solution (18). 

To fabricate the 3D silk fibroin scaffold, pure silk fibroin was poured into 48 well 

plates and frozen at -20°C for 24 hours before freeze-drying. The 3D silk fibroin 

scaffolds were cut into discs with a diameter of 10 mm and a thickness of 2 mm. 

Preparation of type I collagen  

        Brownbanded bamboo shark skin was used to extract type I collagen. The skin 

was cut into pieces each of 1 × 1 cm
2
 in size. The non-collagen was removed from the 

skin with 0.1 M NaOH and the skin was separated from the solution by filtering. The 

skin was soaked in 0.5 M acetic acid for 48 h. The skin was removed and placed in a 

solution adjusted to 2.6 M  NaCl and 0.05 M tris-(hydroxymethyl) aminomethane. 

The collagen was centrifuged in a refrigerated centrifuge to collect the collagen. The 

dregs of the collagen were dissolved with 0.5 M acetic acid in a minimum volume. 

Dialysis purified the collagen using 0.1 M acetic acid for 12 h and distilled water for 

48 h. Finally, the collagen was frozen at -20°C. The freeze-drying continued until the 

water had completely evaporated (19). 

Modification of silk fibroin scaffolds 

The 3D silk scaffolds were coated with a combination coating solution that 

included collagen type I and fibronectin (fibronectin from bovine plasma, Sigma-

Aldrich). There were 2 groups with different solutions (Table 1).  

 

Table 1. Experiment groups. 

Scanning Electron Microscopy (SEM) Observation 

        The 3D silk fibroin scaffolds in both groups were coated with gold/palladium 

with a gold sputtering machine (JEOL, JFC-1200 Fine Coater, Japan) before 

observation of the structure characterization and morphology of the collagen and 

Groups Detail 

A Silk fibroin scaffold 

B Collagen/fibronectin-coated silk fibroin scaffold 
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fibronectin compound that covered the silk fibroin scaffold surface under a scanning 

electron microscope (HITACHI, S-3400, Japan). 

Atomic Force Microscopy Observation 

        The collagen and fibronectin compound solution was dropped onto a glass slide, 

equalized, and immersed in a PBS solution for 30 min. The glass slide was dried at 

room temperature. The morphology characterization and structure were observed 

using atomic force microscopy. 

Cell Culturing 

        MG-63 osteoblast cells were seeded in each scaffold with 1×10
6 

cells and 

maintained in an alpha-MEM medium (α-MEM, GibcoTM, Invitrogen, Carlsbad, CA) 

with the addition of 1% penicillin/streptomycin, 0.1% fungizone, and 10% fetal 

bovine serum at 37°C in a 5% CO2 and 95% air-humidified incubator. The medium 

was changed every 3-4 days. An osteogenic supplements (OS) medium (OS; 20 mM 

b-glycerophosphate, 50 µM ascorbic acid, and 100 nM dexamethasone; Sigma-

Aldrich) was used for osteoblast differentiation of the MG-63 osteoblast cells (20). 

Cell proliferation assay (PrestoBlue
TM

 on Days 1, 3, 5, and 7) 

        PrestoBlue
TM

 assay, based on resazurin reagent, was used for observation of cell 

proliferation. The live cells reacted with resazurin and changed color from purple to 

red in the cytoplasm. The MG-63 was cultured on day 1, 3, 5, and 7 for the cell 

proliferation assay. The scaffolds in both groups were washed twice with PBS, then 

PrestoBlue
TM

 was added to the scaffold with the complete medium at a ratio of 1:10 

by volume. The incubation time of about 1 hour at 37°C was used to detect the cell 

proliferation rate. The wavelength absorbance at 600 nm emission was used for 

measurement. 

Cell viability (Fluorescence Microscope on Day 7) 

        Cell viability efficiency on the scaffolds in all groups was observed with 

fluorescein diacetate (FDA). The FDA hue was an embedded glow in the extracellular 

matrix and cellular clusters. The FDA powder was dissolved in acetone at a ratio of 5 

mg/ml. Into each well that contained the scaffold with 1 ml of fresh complete 

medium, 5 µl of the FDA solution was added. The scaffold was kept away from light 

at 37°C for 5 min. The scaffolds in all groups were washed with PBS several times 

and the cells were monitored under a fluorescence microscope (21). 
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ALP activity analysis 

        The osteoblast cells (MG-63) were cultured for 7, 14, and 21 days for 

investigation of alkaline phosphatase (ALP) activity. The scaffolds were washed with 

PBS and added  1% Triton
™

 x for cell fission. The scaffolds were frozen at -70°C for 

about 1 hour and then allowed to thaw at room temperature for about 1 hour and 

repeated for 3 cycles to separate the solution for ALP activity measurement. The 

Alkaline Phosphatase Colorimetric Assay Kit (Abcam PLC, Cambridge, UK) was 

used to detect ALP activity. The method followed the manufacture’s instructions. 

Histology 

        The osteoblast cells (MG-63) were cultured for about 7 days in an OS medium to 

detect cell attachment and migration on the scaffold. The cells were cultured for 14 

days to monitor calcium synthesis from the cells. The cells on the scaffolds were fixed 

with 4% formaldehyde at 4°C for 24 h. The scaffolds in each group were immersed in 

paraffin and then cut into 5 µ sections. The sample slides were stained with 

hematoxylin and eosin and von Kossa. 

Statistical analysis 

        The samples were measured and statistically compared by independent samples 

t-tests. Statistical significance was defined at p < 0.05.  

 

Results/conclusion 

Structural formation of reconstructed extracellular matrix  

        The structural characterization of reconstructed collagen type I/fibronectin is 

shown in Fig. 1. As the Fig.1, fibronectin/collagen organized themselves into 

aggregation of globular structure that covered the porous surface of the silk fibroin 

scaffold. The results demonstrated that reconstructed collagen/fibronectin organized 

themselves into a non-complete extracellular matrix.  
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Figure 1. AFM image of coating solution structure of collagen. Network of 

fibronectin/collagen compound; (A). 2D network of fibronectin/collagen compound; 

(B). 

Morphological structure of mimicked silk fibroin scaffolds 

        The color of the collagen/fibronectin coated silk scaffold was found to be whiter 

than the silk scaffold without the coating (Fig. 2). The white color was obtained from 

the combination of fibronectin and collagen. 

 

Figure 2. Photographs of the scaffolds. Silk scaffold without coating solution; (A). 

Collagen/fibronectin-coated silk scaffold; (B). 

        A smooth surface was found in the silk scaffold (Fig. 3A) and a rough surface 

was displayed on the silk coated with collagen and fibronectin. Both groups showed 

an interconnective pore size that supported cell attachment and migration, assistance 

on the flow of nutrients, and the release of waste (22). This indicated that collagen 

and fibronectin reconstructed into an incomplete morphological structure of an 

extracellular matrix. The covered surface showed a roughness that could induce cell 

adhesion, proliferation, and mineral matrix deposition on a silk fibroin scaffold. 

"Creative Education: Intellectual Capital toward ASEAN " 729 Graduate School, Silpakorn University



 

Figure 3. Scanning electron microscopy image of scaffolds. Smooth surface of silk 

scaffold; (A). Collagen/fibronectin compound network that covered the surface of the 

silk scaffold; (B) 

Cell proliferation 

        Osteoblast cell (MG-63) proliferation continually increased at every time point in 

both groups except for the silk scaffold on day 7 (Fig. 4). From day 1 to day 5, the silk 

scaffold group revealed a higher cell proliferation rate than the silk coated with 

collagen and fibronectin, but it was not significantly different. On day 7, the cell 

proliferation rate of the silk coated with reconstructed collagen/fibronectin was higher 

than the silk scaffold without the coating. The fibronectin formation with collagen 

could express a great increase in the number of cells.  

 

 

 

 

 

 

 

 

 

 

Figure 4. Cell proliferation rate at days 1, 3, 5, and 7 on the scaffold base on 

PrestoBlue
TM

 assay. The symbol (*) represents significant conversion of the 

resazurin-based PrestoBlue
TM

 metabolic assay (P < 0.05). 
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Cell viability 

        The green luminance from the FDA labeling on the MG-63 osteoblasts cell 

revealed cell viability on the surface of scaffold. The MG-63 cells showed good 

attachment and migration covering the surface area in the silk coated 

collagen/fibronectin scaffold group (Fig. 5B) more than the silk scaffold not in the 

coated group (Fig. 5A). This indicated that collagen and fibronectin improved the cell 

activity and stimulated cell proliferation. 

 

Figure 5. Cell viability on the scaffold with FDA labeling. Silk scaffold; (A). 

Collagen/fibronectin-coated silk; (B). 

ALP activity analysis 

        The mineralization during cell culturing was analyzed from the ALP activity. 

The ALP assay was used for early cell differentiation analysis on days 7, 14, and 21. 

Both groups showed a progressive increase of ALP activity from day 7 to day 21. 

There was significantly higher ALP activity in the collagen/fibronectin-coated silk 

group than the silk scaffold at every time point (Fig. 6). The collagen/fibronectin 

coating on the surface of the silk scaffold increased the ALP activity and synthesis by 

the MG-63 osteoblasts. 
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Figure 6. ALP activity from the MG-63 cells at days 7, 14, and 21 of culture. The 

symbol (**) represents significant changes in resazurin activity of the osteoblasts (P < 

0.01). 

Histological analysis with hematoxylin and eosin staining 

        The MG-63 osteoblast cells (blue arrows) showed the morphology 

characterization attachment on the silk fiber (red arrows) (Fig. 7). The MG-63 cells 

were well expanded and adhered to the scaffold at both the surface and inner zone. 

There was no difference in the size and shape between the two groups. 

 

Figure 7. Hematoxylin and eosin staining on the scaffold at day 7. Silk scaffold; (A). 

Collagen/fibronectin-coated silk; (B). 

Mineralized matrix deposition analysis by Von Kossa staining 

"Creative Education: Intellectual Capital toward ASEAN " 732 Graduate School, Silpakorn University



        Von Kossa staining was used to detect deposits of a mineralized matrix. The dark 

brown areas (blue arrows) indicated a mineralized matrix synthesized from the 

osteoblast cells. The long dark brown lines (red arrows) showed the scaffold area 

covered with a mineralized matrix secreted from the cells. The osteoblast cells 

indicated efficiency on attachment to both the surface and pores and a great amount of 

synthesized mineralization. 

 

 

 

 

 

 

Figure 8. Von Kossa staining on scaffold at day 14. Silk scaffold; (A). 

Collagen/fibronectin-coated silk; (B). 

 

Discussion 

        In this research, a modified silk fibroin scaffold with reconstructed 

collagen/fibronectin was used for bone tissue engineering in alveolar resorption. The 

silk fibroin scaffold coated with collagen and fibronectin can improve the 

biofunctional. Such interaction disturbed fibrillation of collagen type I (16). Hence, 

fibronectin/collagen compound did not form triple helical collagen fibrils after soaked 

in PBS. Clearly, as in previous reports, fibronectin could bind with collagen 

molecules at a binding site (23). Fibronectin disturbed self-assembly of collagen into 

fibrils (16). Therefore, the reconstructed collagen/fibronectin showed non-fibril 

structure on the porous surface of the scaffold as Fig. 3B. 

        Interestingly, reconstructed collagen/fibronectin organized themselves into a 

rough surface that came from small global aggregation and  the microrough surface 
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stimulated the differentiation function of the cells. Importantly, the rough surface 

promoted osteoblast proliferation, ALP activity, and osteocalcin expression (16). 

        The reconstructed collagen/fibronectin arranged into a suitable 

microenvironment for cell growth and migration. (23). In osteoblast differentiation, 

fibronectin played an important role in the cells with integrin interaction (24). The 

collagen  receptor alpha 2 beta 1 as a binding site for fibronectin (25) provided stable 

adhesion and osteoblast differentiation (26). Remarkably, the morphology of the cells 

in all groups showed that the cytoplasm spread out to adhere to the surface of the 

scaffold. Fibronectin bound to collagen could stimulate cell migration and cell 

enhancement (27). Collagen type I and fibronectin were important in forming 

calcified structures and osteoblast differentiation. Collagen type I is the main 

component (90%) of bone and some studies suggested that collagen was necessary in 

scaffolding for mineralization. Collagen and fibronectin were found to encourage 

calcification (28). The modified silk fibroin scaffold with reconstructed 

collagen/fibronectin has good performance for bone tissue engineering and has 

promise for bone grafting in alveolar bone resorption. 

 

Recommendations 

As the concept to modify silk fibroin scaffolds with collagen/fibronectin, the principle 

and results from this study can use to modify with the other materials. Furthermore, 

those modified silk fibroin scaffolds can be used in various types of tissue. 

Eventually, to create the novel approach for modified scaffolds is challenge in this 

field. 
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Abstract 
 The objectives of this research project are to develop the practical 

competence course for teaching coaches in vocational institutes, and to assess the 

appropriateness of the competence course for teaching coaches in vocational 

institutes. 

 The research process begins with the study and analysis on the 

responsibilities and unit of competence of teaching coaches in vocational institutes. 

The unit of competence can be divided into 5 categories, namely, the analysis of each 

subject, the making of a learning and teaching plan, vocational teaching, teaching 

evaluation, and teaching coaching and consultancy. The information concerning the 

unit of competence is synthesized in order to create the efficiency course for 

developing teaching coaches in vocational institutes, which has the following key 

elements: (1) the course’s title , (2) rationale, (3) teaching coaches’ responsibilities, 

(4) unit of competence, (5) objectives of the course, (6) standard of the course, (7) 

attendants’ qualifications, (8) course schedule, (9) number of attendants, (10) 

specification of lecturers, (11) facilities, (12) conditions for passing the course, (13) 

course management, and (14) rights indicated in the certificates for teaching coaches. 

Afterwards, an assessment form for the course is designed. This assessment form uses 

the 5 scale-rating technique.  The attendants who rate the course are 7 experts whose 

expertise meets the predetermined criteria. From these 7 experts, 2 are consultants 

from the Office of Vocational Education Commission, another is the Director of the 

Centre of Competence Development for Vocational Teacher and Personnel, another is 

the Head of the Education Division, another is the evaluator of the development for 

vocational teachers and personnel, and the other 2 are coaches and consultants from 

private organizations. The obtained data are analyzed for mean ( X )  and standard 

deviation (S.D.) 

 The findings from the research project indicate that the course is highly 

appropriate ( X =4.13, S.D. = 0.59). Therefore, it can be concluded that the developed 

course has acceptable quality and can be implemented to train the coaches.   

 

 

Keywords: Development of Practical Competence Course, Competence Course 

for Teaching Coaches 

The Development of Practical Competence Course for Teaching Coaches in 

Vocational Institutes 
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Introduction 

 Vocational education management has the main objective to create and 

develop personnel with skills, techniques and technological proficiencies that allow 

them to meet the professional standards and needs of all the businesses (Office of 

Vocational Education Commission, 2008: 3). Meanwhile, teachers, instructors, 

students and learning materials are important elements that enable students to succeed 

in studying. The major factors  that make the management of both theoretical courses 

and practical courses or workshops successful are teachers and instructors with 

knowledge and capable of planning and management of teaching and learning 

activities starting from class preparation, to course operation, examination and 

accurate assessment, all of which raise the level of students’ vocational education 

performances (Surat, 2010: 1).   

 The study on the problems concerning the standard of vocational teachers 

of 5 subjects, namely, industrial mechanism, commerce, cuisine, agriculture and arts, 

leads to the findings that teachers need development in terms of their knowledge, 

skills, and personalities that affect their course management so that they can teach and 

enable their students to succeed in the study in accordance with the standards and 

needs of labour markets (Office of the Secretariat of the Teachers Council of 

Thailand, 2011: 196 – 217).    

 The development for teachers’ and instructors’ capabilities of class 

preparation, course operations, examinations and course assessments can be achieved 

with various techniques (Denphong, 1989: 20 – 25) such as self-learning, coaching, 

mentoring, consulting, on the job training and house instruction. Coaching and 

consulting are techniques to support and develop teachers’ capabilities of course 

management. Institutes must have personnel with skills and proficiency that are 

academically accepted work as teaching coaches to teach and give consultancy 

concerning class preparation, course operations, examination and teaching evaluation 

for teachers of different subjects. 

 With the concern about the aforementioned points, I, the researcher, 

develop the Practical Competence Course for Teaching Coaches in Vocational 

Institutes in order to appoint coaches who give to teachers assistance and consultancy 

about class preparation, course operations, examination and class assessment to 

teachers and instructor in academics in order to enable students to have quality that 

meets the market standards and entrepreneurs’ needs.     

Research Objectives 

 1. To develop the practical competence course for teaching coaches in 

vocational institutes; and 

 2. To assess the appropriateness of the competence course for teaching 

coaches in vocational institutes. 

Research Methodology 

 The development of the practical competence course for teaching coaches 

in vocational institutes has the main objectives to develop and assess the 

appropriateness of the practical competence course for teaching coaches in vocational 

institutes, and is comprised of 5 steps as follows. 
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 1. The first step is to study on approaches, theories and other research 

works related to the development of training course and the assessment of which in 

order to attain the understanding of the details, elements, steps and techniques used 

for developing and assessing a course.   

 2. The next step is to create a practical competence course for teaching 

coaches in vocational institutes with the following steps.  

 2.1. To analyze and determine the competence of teaching coaches:   

 The study on the approaches concerning the competence leads to the 

understanding that competence is a property of an individual who expresses it through 

actions (McClelland, 1970: 21). The analysis on one’s competence is the analysis on 

one’s capabilities of applying one’s knowledge, skills and attributes to one’s works in 

efficient and effective manners (Surat, 2014: 6-29). The analysis on competence is 

carried out in the steps shown in figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Steps in Teaching Coaches’ Competence Analysis and 

Determination Process 

 Figure 1 shows the steps taken within the process of the teaching coaches’ 

competence analysis and determination, which incorporate many actions, namely (1) 

positioning, (2) determination the duties of the determined position, (3) identification 

of jobs or responsibilities, (4) analysis on knowledge, skills and attributes that support 

the coaching and consultancy works with the Qualification Framework Table, (5) 

Collection of knowledge, skills and attributes that are inter-related to one another, (6) 

determination of unit of competence of teaching coaches in vocational institutes, and 

(7) Identification of the elements that appear in knowledge, skills and attributes as 

elements of competence in the unit o competence.   

 

1. Positioning 

2. Duty 

 3. Job 

 4. KSA Determination 

 5. KSA Analysis/Synthesis 

 6. Unit of 
Competence  

 7. Element of 
Competence 
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 The analysis on teaching coaches’ competence leads to the understanding 

that teaching coaches in vocational institutes as the following roles and duties:  

1) To create awareness and participation of teachers and all the related 

personnel to the education management that emphasizes on professional competence; 

2) To advice consult and to evaluate the learning plan that focuses on 

professional competence for teachers and all the related personnel;  

3) To advice consult and to evaluate the implementation of the learning 

plan that focuses on professional competence for teachers and all the related 

personnel; and 

4) To give advice and consultancy, and to evaluate the outcomes of the 

learning and teaching operations that focus on professional competence for teachers 

and all the related personnel. 

 Afterwards, a group discussion is arranged in order that all the attendants 

can analyze and synthesize the competence of teaching coaches by using the 

Qualification Framework Table as the tool. From the meeting, it is discovered that the 

competence of teaching coaches in vocational institutes incorporates 5 units of 

competence as follows.   

1) The analysis on the each subject has the objective to enable the 

coaches to have appropriate knowledge and understanding concerning the approaches 

and the necessity of the study on the subjects, to set the goals and activities for each 

subject, as well as the topics and tasks in the subjects.  

2) The making of the education management plan has the objective to 

enable the coaches to understand the meanings, compositions, structure, and criteria 

of the quality assessment and to design, create and accurately estimate all the 

compositions in the education management plan such as teaching objectives, contents 

of a subject, teaching methods, teaching materials, worksheets, and after class 

exercises.   

3) The vocational teaching operation has the objective to enable the 

coaches to have knowledge and understanding of different teaching regimes, the 

assessment and evaluation of the teaching operations, the creation of benchmarks and 

the provision of suggestions for lessen designing, class preparation, teaching 

operations and post teaching operations.  

4) The assessment and evaluation of the outcomes from the teaching has 

the objective to enable the coaches to have knowledge, understanding and capabilities 

of creating and evaluating the quality of worksheets, after class exercises, and to 

accurately evaluate the performances of the overall operation.  

5) The coaching and consultancy has the objectives to enable the coaches 

to have knowledge and understanding of principles, procedure and assessment of 

different teaching schemes; and to give appropriate advice concerning teaching, 

teaching operations and evaluation of teaching.   

 2.2. The Drafting of the Course 

 The development of the practical competence course for teaching coaches 

to boost their knowledge, skills and positive attitudes that support their duties to give 

advice and consultancy, and to assess the preparations for the education management, 

teaching operations and evaluation of education management, has 4 key elements, 

namely, objectives, contents, learning experience creation and evaluation (Taba, 

1962: 422). To design a quality course consists of 2 processes, i.e., (1) selection of 
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compositions and techniques for creating a course, and (2) management of contents 

and experiences included in the course ( Sa-ngat,  1995: 31) . As for the course 

management technique, which has specific steps, methods and guidelines that enable 

the practitioner to achieve the predetermined objectives of the course, it consists of 2 

parts, namely, the part that concerns the behavioural changes of the trained coaches, 

and the part that concerns management and administration ( Somchat and Onchari, 

2008: 77-80) . Therefore, the design and development of the practical competence 

course for teaching coaches in vocational institutes need the analysis on the data of 

units of competence of the coaches, which leads to the creation of the practical 

competence course for teaching coaches in vocational institutes, the key compositions 

of which are as follows:    

 1) The Name/Title of the Course is shown in order to enable the coaches to 

imagine about the main topics and content frame of the course, so it should be short 

but able to convey the concept of the course;    

 2) The Rationale can reflect the problems, necessity and significance of the 

course, which enable the course to receive supports from other work units;    

 3) The Duty is the task that the coaches must perform in efficient and 

effective manners in order that the operations can be successful as planned by the 

institute;    

 4)  The Unit of Competence emphasizes on the coaches’ application of 

their knowledge, skills and attributes to the provision of advice and consultancy, and 

to the consideration of teacher’s teaching outcomes;    

 5)  The Course Objective shows the overview of knowledge, skills and 

attributes that the trained coaches have to learn about by making some behavioural 

changes;  

 6) The Standard of the Course shows the criteria for the evaluation that all 

the trained coaches have to meet;  

 7)  The Attribute of the Trained Coach reflects all the attributes that the 

trained coaches have to possess in order to be facilitated to succeed in attending the 

course;  

 8)  The Schedule of the Course shows the alignment of all the topics, the 

starting and ending time for each session, daily breaks, daily activities and lecturers 

for each topic;  

 9) The Quantity of the Attendants for Each Course shows the appropriate 

quantity of the trained coaches for each course, which make the course become 

effective; 

 10)  The Qualification for Lecturer of the Course shows the lecturers’ 

attributes that enable the course to be effective as planned;   

 11) The Facility means all the materials, teaching tools and all the facilities 

that can be used for making the course become effective;  

 12) The Condition for Passing the Course suggests the factors that enable 

the trained coaches to succeed in their training in accordance to the standard of the 

course;  

 13)  The Course Management suggests the people in charge of the 

operations in each step from the beginning to the end; and  

 14)  The Right Stated in the Teaching Coach Certificate shows the 

privileges and restrictions for the coaches who pass the course.  
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 After the practical competence course for teaching coaches in vocational 

institutes is developed, the next step is to submit the drafted plan to the evaluation 

committee who will consider the appropriateness of the drafted plan.  

 3. The Creation of Research Tool 

 The tool used in this research is the Assessment Form for the Practical 

Course (Workshop), which uses the 5 scale-rating technique as suggested by Likert 

(Suchat, 2007: 208-212), consisting of two parts as follows:   

  Part 1: The Evaluator’s Personal Information, and  

  Part 2: The Evaluation of the Practical Competence Course for 

Teaching Coaches in Vocational Institutes.  

 The creation of the assessment form incorporates the following steps:  

 1) The study on the unit of competence of teaching coaches and the 

elements of the course;  

 2) The creation of the assessment form for the developed course;  

 3) The check of the quality of the assessment form by 3 experts; 

 4) The adjustment and correction for the assessment form in accordance 

with the experts’ suggestions; and 

 5) The creation of the final assessment form for the developed course to be 

used for collecting the desired data.   

 4. Data Collection 

 The evaluators of the Practical Competence Course for Teaching Coaches 

in Vocational Institutes are 7 personnel from the Office of Vocational Education 

Commission and private organizations with expertise in coaching and advice 

provision, 2 of which are consultants from the Office of Vocational Education 

Commission, another is the Director of the Centre of Competence Development for 

Vocational Teacher and Personnel, another is the Head of the Education Division, 

another is the evaluator of the development for vocational teachers and personnel, and 

the other 2 are coaches and consultants from private organizations. All of the 7 

experts have to meet the predetermined selection criteria.     

 After the evaluators are appointed, the plan of the Practical Competence 

Course for Teaching Coaches in Vocational Institutes and the assessment form are 

presented to each of them in the personal manner so that they can receive detailed 

explanation about the course, which will enable them to understand how they can 

assess the course. Around 2 weeks afterwards, the assessment from are collected from 

each evaluator, visit each evaluator in order to receive the assessment forms back.   

 5. Data Analysis and Research Findings Conclusion 

 After the assessment forms are collected, the obtained data are analyzed 

with instant computer software in order to extract the means and standard deviations. 

Afterwards, the conclusion of the research findings is made and the suggestions of the 

implementation of the research findings to the improvement of the course are given 
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The scores are shown in the table that shows the means in comparison with the 

criteria (National Research Council of Thailand, 2004: 150) as follows: 

Mean    Ranges 

4.50 - 5.00  Very High 

3.50 - 4.49  High 

2.50 - 3.49  Moderate  

1.50 - 2.49  Low  

1.00 - 1.49  Very Low.  

 Concerning the conclusion of the research findings, it is granted that the 

course has acceptable quality that enables it to be further implement if the mean of the 

scores given by all the experts is 3.5 or upward. 

Research Results/ Research Findings Conclusion 

 The results from the assessment of the appropriateness of the Practical 

Competence Course for Teaching Coaches in Vocational Institutes are shown in 

figure 2.   

 

 
 

 

Figure 2: Quality of the Competence Course  

 Figure 2 shows that the 5 units of competence of the coaches, i.e., (1) 

subject analysis, (2) making of learning plan, (3) teaching operation, (4) teaching 

assessment and evaluation, and (5) coaching and consultancy, are appropriate in the 

high level. The unit that receives the highest mean is the making of learning plan.      

 

 

(  X =4.29 SD.=0.49) 

(  X =4.43 SD.=0.53) 

(  X =4.14 SD.=0.69) 

(  X =4.29 SD.=0.49) 

(  X =4.14 SD.=0.69) 

(  X =4.26 SD.=0.56) 

 X  
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 The results from the assessment of the appropriateness of the compositions 

of the course are shown in table 1.  

Table 1: Means from the Assessment of the Quality of the Practical Competence 

Course 

Item  X  SD. Quality Level 

1. Name/Title of the Course 4.57 0.53 Very High 

2. Rationale 4.14 0.38 High 

3. Duty of Coach 4.14 0.69 High 

4. Unit of Competence 4.23 0.56 High 

5. Course Objective 3.86 0.38 High 

6. Course Standard 4.00 0.58 High 

7. Attribute of the Trained Coach 4.29 0.76 High 

8. The Schedule of the Course 4.00 0.82 High 

9. Quantity of the Attendants per Course 4.29 0.76 High 

10. Qualification for Lecturers 4.14 0.38 High 

11. Facilities 3.86 0.38 High 

12. Passing Conditions 4.14 0.69 High 

13. Course Management 4.14 0.38 High 

14. Rights Stated in Certificate 4.14 0.69 High 

Average 4.13 0.59 High 

 Data in table 1 show that all the compositions of the Practical Competence 

Course for Teaching Coaches in Vocational Institutes have the high level of 

appropriateness (quality). The name of the course is the most appropriate 

composition, followed by the quantity of attendants per course, the coach’s unit of 

competence, the rationale, the duty of coach, the coach’s attribute, the qualification 

for lecturer, the passing condition, the course management and the rights in the 

certificate, respectively. The items with the lowest mean are the course objective and 

the facilities. However, their means still fall in the high level. Thus, the quality of 

overall course is in the high level.     

Research Findings Discussion 

 The findings from the assessment of the appropriateness of the 5 units of 

competence, namely, (1) subject analysis, (2) making of learning plan, (3) teaching 

operation, (4) teaching assessment and evaluation, and (5) coaching and consultancy, 

are that all units are highly appropriate. This manifests that the analysis on the 

competence in each of all steps, e.g., the determination of positions, duties, jobs and 

coaches’ competence, is applicable to the development of a course. As for the 

findings from the assessment of the compositions of the course, which are, (1) 

Name/Title of the Course, (2 )  Rationale, (3) Duties of Coaches, (4) Unit of 

Competence, (5) Course Objectives, (6) Course Standard, (7) Coaches’ Attribute, (8) 

Training Schedule, (9) Quantity of Attendants per Course, (11) Facilities, (12) Passing 

Conditions, (13) Course Management, and (14) Rights Stated in Certificate, it is 

discovered that the average mean is in the high level. This reflects that the 

compositions, techniques, regimes and guidelines are appropriate.   The results from 

the assessment of the course show that the course is appropriate. This concurs with 
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the ideas of Somchat and Onchari ( 2008: 77-80)  who discovered that a practical 

instruction or a workshop concerns the change in the behaviours of the trained 

coaches, the management and the administrative works in order that the course 

objectives are accomplished in the effective manner. This assures that the developed 

course has high quality and can be applied to real life.  

Suggestions 

 The analysis on the coach’s competence leads to the findings that the units 

of competence have 5 categories, namely, (1) subject analysis, (2) making of learning 

plan, (3) teaching operation, (4) teaching assessment and evaluation, and (5) coaching 

and consultancy. Afterwards, the development of the Practical Competence Course 

for Teaching Coaches in Vocational Institutes is carried out with the content analysis 

technique. To be confident that the units of competence that is synthesized agree to 

the coaches’ units of competence, such units of competence should be brought to the 

group discussion where the validity of the units of competence is considered. To be 

confident that the development of the course promotes accurate units of competence, 

the units of competence of the coaches are analyzed with the functional analysis 

technique. If all the aforementioned actions concerning the development of the course 

are undertaken in other research works but the findings are similar to ones from this 

buildings, it can be granted that all the actions in the procedure of the development of 

the course can be further carried out in the sustainable manner.    
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Abstract 

  This research was aimed to study consumer attitudes and behavior to Carbon 

Footprint Label in Thailand which observes the behavior of green consumers and 

various factors, including marketing factors, researcher can planning to promote the 

use of Carbon Footprint Label. Research methodology that researcher has conducted 

Documentary Research, Quantitative Research and Qualitative Research. Quantitative 

Research, The study surveyed 400 samplings. Found that consumers also have 

knowledge about the Carbon Footprint Label in the low level and don’t know about 

Carbon Footprint Label on product is 79.7%.The result of research presented that 

social factor, psychological factor and the marketing place and promotion factor is the 

most influenced of buying on products with Carbon Footprint Label statistically 

significant at the level of 0.05. The respondents wish to buy products with Carbon 

Footprint Label in hypermarket is 72.7% and the respondents pay attention about 

application is 82.0%. And from in-depth interviews with experts, researcher can 

design and develop efficiency of application on the smartphones to promote or 

encourage the use of Carbon Footprint Label in Thailand. 

  Keyword (s): Carbon Footprint Label, Application in Smartphone, Green 

Consumer, Marketing Factors  

 

Introduction 

  At present, all sectors of the world are the focus about global warming 

problem that impact on the lifestyle of human. Global warming is a huge 

environmental problem that faced a higher temperature from greenhouse gases or 

carbon dioxide to be released into the atmosphere. Until the credit market caused all 

the carbon project that the focus on calculating and reducing the amount of carbon 

dioxide being released into the atmosphere. It calls “Carbon Footprint”. Thailand is a 

developing country joined this project in voluntary carbon market program for 

advance the economic and the increasing competitiveness in the future. Voluntary 

carbon market program give priority to green label design because it fixes that all 

sectors have to troubleshooting about global warming together whether the public, 

private and public sector. Especially Carbon Footprint Label that certified in world 

class but the problem is consumers in Thailand also have knowledge about the Carbon 

Footprint Label in the low level (Chanathip Aonwan, 2009). Then researcher has an 

idea on how to fix this problem by using the concept form Marketing 3.0 of Philip 

Kotler. Marketing 3.0 is modern marketing conscious innovation and business also 

make value from human-centric that is to look by outside-In and developing new 

product and services to meet the need of consumers. Working marketing cooperation 
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through two– way communication on the new wave technology in the digital era with 

application on their smartphones.  

 

Objectives 

  1) To study the cognitive knowledge, awareness, attitudes and behavior of 

consumer to Carbon Footprint Label in Thailand.  

  2) To study factors and marketing mix factors affecting to behavior of 

purchase the Carbon Footprint Label’s products in hypermarket.   

 3) To study and analyze the feasibility; in design and development application 

on smartphone which can make consumer’s acceptance and more knowledge about 

Carbon Footprint Label. 

Research Methodology   

  1. Education and information in the document 

  1.1 Carbon Footprint Label in Thailand 

  In Thailand was initiated by Thailand greenhouse gas management 

organization with the Thailand environment institute in 2008. Thailand greenhouse 

gas management organization (2015) has the meaning Carbon Footprint Label is the 

carbon dioxide emissions created as a by-product of manufacturing, transporting, or 

disposing of a consumer product.  

 
Figure 1 : The symbolic nature of the Carbon Footprint Label 

From : Thailand greenhouse gas management organization (2015) 

  Currently, there are products that have been approved for use Carbon 

Footprint Label of the product is  1,388 products from 339 companies. Information on 

5 February 2015 (Thailand greenhouse gas management organization, 2015) 

  1.2 Problem/obstacles encountered of Carbon Footprint Label in 

Thailand 
  Review of the literature and research related ago and initial inquiry with 

acquaintances found that consumer make important with reason to choose products 

for the environment were at the high level but the perception related to Carbon 

Footprint Label all through marketing communications. The overall return at a low 

level. (Chanathip Aonwan, 2009) 

  1.3 Marketing 3.0  
  Researcher focus and reflect the idea of creating an application on smartphone 

in the research below. 

  1.3.1 Green Retailing  
  Every business focus about corporate social responsibility  for the main target 

in response to the values that consumer want to better world, to make image of good 

corporate social responsibility and the organization’s permanence. From Research 

Evans & Company Consultants (2009) to study, surveyed and graded on their ability  

about compete each green retailing around the world found that retailing business 

create a more environmentally conscious strategies to reduce the environmental 

include create Carbon Footprint Label e.g. Tesco Lotus and Walmart. 

  1.3.2 Green Consumer 
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  Green Consumer is the consumer who have behavior to protect the 

environment through the consumption or use of a product that is environmentally 

friendly. (GMA and Deloitte , 2009). 

 Anuwat Soksom (2012) A literature review, analysis and has developed a 

model that describes the descriptive analysis. By created new conceptual modeling on 

the buying behavior of consumers of green product from theoretical gap. It is a new 

conceptual model that demographic, psychological, social and marketing mix factors 

was directed variables that affect the buying habits of consumer of green products. 

and College of Management Mahidol University’s Research (2013) to study on trends 

and green consumer behavior, include factors influencing  the decision to buy green 

products for consumer from the questionnaire about 309 series and In-depth Interview 

with 22 people found that female cares for the environment than male. The age 34 and 

over found that have the chance to tell opportunities for the benefit of green products. 

And age 49 and over that to influence his peers in green consumption. However, Most 

consumers have always buy green products at hypermarkets because it is easy and 

convenient. 80 % found that green consumers read labels before purchase. And 92 % 

that has been certified on the label to help protect the environment through purchasing 

decisions more quickly.  

 1.3.3 Promotion  

  The Past research found that sale promotion had a great influence on the 

buying products, particularly in the field of psychological factors such as raising the 

awareness of quality, awareness price, and the quest for diversity and the loyalty to 

shop and so on. (Maryam Jafarzadeh, 2012) 

  1.3.4 Smartphone and Application Marketing  

  Researcher is based on the concept of technology adoption name TAM 

:Technology Acceptance Model . This model was developed from Theory of 

Reasoned Action: TRA in order to measure their understanding of consumer’s 

awareness of information system that is invented. This model focuses 2 variables 

which are 1.To recognition easy to use technology 2. To recognition the benefits to be 

gained when using this technology found that these two variables affecting 

technology adoption is significant. (Davis,1992)  

  2. Research Methods 
  2.1 Qualitative Research: In-depth Interview is a research method before 

developing application on smartphone that interview in structural interview model. By 

interview about the current state consumer behavior ,problems or obstacles likely to 

arise on Carbon Footprint and the recommendations from specialist and stakeholders 

to the possibility of designing and the development of application on smartphone to 

promote the Carbon Footprint Label. 

 2.2 Quantitative Research: Method is Questionnaire to study the cognitive, 

recognition and consumer awareness to Carbon Footprint Label in Thailand and to 

study personal factor, psychological factor, social factor and marketing mix factors 

that influence the decision to buy with the Carbon Footprint Label on products. 

  3. Population and sample 
  3.1 Qualitative Research: In-depth Interview’s key interment retailing 

company, specialist Carbon Footprint Label, specialist corporate social responsibility 

activities (CSR), specialist  marketing including application development specialist 

about 10 person. (n = 10) 
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  3.2 Quantitative Research: The sample is the population aged 18 years and 

over that living in Bangkok and purchase products in hypermarket. When calculated 

in Yamane’s formula             

                                          𝑛 =  
𝑁

1+𝑁𝑒2
                  (1) 

  It has a population of 400 people to take survey. (n = 400) 

  4. Data analysis 
  The analysis of data obtained from the study of the concept, theory and 

examples of papers, academic report, article report and thesis about marketing 

strategy and make application to commercialization. The analyses of data from in-

depth interviews are the qualitative data analysis in constant comparative method to 

check the validity and interpretation of the results. The analysis of data from a survey 

of consumers use statistical data analysis software packages SPSS analyzed the 

general characteristics of the sample by using descriptive statistics. The comparison 

and analysis of the inquiries from consumers whether it is the personal factor, 

psychological factor, social factor and marketing mix factors that influence the 

decision to buy with the Carbon Footprint Label on products by using inferential 

statistic testing is T-test and Chi-square test 

Results/ Conclusion 

  1. The Results/ Conclusion from Quantitative Research 
  From data of questionnaire 400 series collection, which processed 399 series 

to lose 1 series found that most respondents were 244 females (56.1 %).The male of 

175 (43.9 %). By the age range between 25 -33 years (56.4 %) follow by between 18-

24 years (22.6%) and 49 years or over on a minimum (5.5%) 

Table 1: The % age of those who answered the questionnaire on perceptions about 

product with Carbon Footprint Label 

Respondents Product with 

Carbon 

Footprint 

Label 

 

The Media make about the product with Carbon 

Footprint Label 

Type of product with Carbon Footprint 

Label* 

Internet Magazine University TV Food and 

Drink 

Decorated 

House 

Household 

Appliances 

Know 81 

(20.3%) 

43 

(53.1%) 

21 

(25.9%) 

12 

(22.2%) 

10 

(12.3%) 

55 

(67.9%) 

31 

(38.2%) 

20  

(24.6%) 

Don’t know 318 
(79.7%) 

- - - - - - - 

Total 399  

(100%) 

 

Note: (………..) = %, * answer more than 1  
  To measure the level of knowledge and understanding of consumers to carbon 

footprint  label issues  that common knowledge or interest found that is medium level 

example Carbon Footprint Label is a label showing the reduction of greenhouse gas 

emissions from the production process into the atmosphere or understand that the 

project Carbon Footprint Label abroad is the same as in Thailand etc. The total 

average is 0.37 that pass the measure just 0.03. Therefore, concluded that a better 

understanding of consumers about Carbon Footprint Label remained at a low level. 

 This research about consumer attitudes found that has the respondents who 

wish to purchase a products with Carbon Footprint Label in hypermarket are 290 

people (72.7 %) and the respondents who don’t wish to purchase a products with 
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Carbon Footprint Label in hypermarket are 109 people (27.3 %), follow in Table 2 

Table 2: The respondents group who wish to try or purchase a products with Carbon 

Footprint Label in hypermarket 

Wish N Percentage 

Wish 290 72.7 

Don’t wish 109 27.3 

Each the respondents agues to different environmental reasons, follow in Table 3 

Table 3: The environmental reasons that why wish group or don’t wish group to 

purchase a products with Carbon Footprint Label.   

Environmental Reasons by wish group N Percentage 

1. Help to reduce amount of greenhouse gas which cause 

global warming.  

250 86.2 

2. To be part of environmental conservation. 198 68.3 

3. To saving resources and raw materials in the production 

process.  

148 51.0 

4. Has knowledge about the advantage of the decision to 

buy products with Carbon Footprint Label.  

124 42.7 

5. Pound to be buying products with Carbon Footprint 

Label.  

53 18.3 

6. other reasons 0 0 

Note: *answer more than 1 

 

Environmental reasons by don’t  wish group N Percentage 

1. No knowledge about Carbon Footprint Label. 70 64.2 

2. Don’t know which products with Carbon Footprint 

Label. 

51 46.7 

3. Don’t know how to help the environment much profit. 48 44.0 

4. To think that with or without Carbon Footprint Label 

was not involved in the decision to buy the product. 

29 26.6 

5. To think that the price would be higher than 

conventional products without Carbon Footprint Label. 

23 21.1 

6. To think that the label does not reduce carbon emissions 14 12.8 

7. Other reasons 2 1.8 

Note: *answer more than 1 

  From data analysis to determine the relationship between the factors that 

influence the decision to buy products with Carbon Footprint Label by the statistical 

hypothesis testing, T-test and Chi-square test at a confidence level of 95 %. The 

assumption in this hypothesis testing was the various factors have relation with the 

intention of making a purchase product with Carbon Footprint Label in hypermarket.  

  From data analysis found that the factors that influence the decision to buy 

products with Carbon Footprint Label have 4 factors including personal factor about 

member of club card, social factor, psychological factor and the marketing mix factor, 

check in Table 4 

Table 4: The correlations between the various factors with the intention of making a 

purchase products with Carbon Footprint Label in hypermarket. 

Factors 

Purpose t-test/ 

Chi-

square 

test 
df sig 

Wish 

 

290 per 

72.7% 

Don’t 

wish 

109 per 

27.3% 
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Personal 

factor 

Club card member   Yes 184 per 

                                    No 215 per 

151 per 

139 per 

33 per 

76 per 
15.143* 1 .000 

Social factor Total  (3.25)  (2.98) 

2.246* 195.376 .025 
The level of awareness on 

environmental conservation. 
(3.25) 

Very 

much 
112 per 

28.1% 

Medium 

 

33 per 

8.3% 

Psychological 

factor 

Total  (3.35) (3.00) 

3.276* 234.118 .001 
The level of knowledge and 

understanding about Carbon 

Footprint Label. 

(3.21) 

Very 

much 
98 per 

24.6% 

Medium 

 

29 per 

7.2% 

Place factor Total (3.36)  (3.01) 

3.414* 226.684 .001 
The opinions Carbon Footprint 

Label products are supplied to all 

types of retailers. 

(3.32) 

Very 

much 
145 per 

36.4% 

Medium 
 

47 per 

11.8% 

Promotion 

factor 

Total  (3.23)  (3.06) 

1.660* 265.740 .006 

The opinions advertising and 

public relations to understand 

through media like apps on 

smartphones with Web Design 

and so on. 

(3.24) 

Very 

much 
110 per 

27.6% 

Medium 
 

37 per 

9.3% 

Promotions such as lower 

promotion and loyalty, etc. 

(3.25) 

Very 

much 
127 per 

31.8% 

Medium 
 

39 per 

9.7% 

Note: (………) The average level of importance of each factor. Very much = (3.68 - 5.00) Medium = (2.34 – 3.67) 

Little = (1.00 - 2.33), sig = p-value, * The statistical significance level of 0.05. 

 From Table 4, the correlations between the personal factor with the intention 

of making a purchase products with Carbon Footprint Label in hypermarket by using 

Chi-square test at a confidence level of 95 %. The hypothesis testing found that 

significant value less than 0.05 shows that membership or non- membership of 

different respondents affect their desire to buy a product with Carbon Footprint Label 

in hypermarket statistically significant at the level of 0.05. 

  From Table 4, results were analyzed using statistical T-test at a confidence 

level of 95 % found that the factors that influence the decision to buy products with 

Carbon Footprint Label have social factor, psychological factor and marketing mix 

factor especially place factor and promotion factor statistically significant at the level 

of 0.05, check in Table 5   

Table 5: The correlations between the various factors with the intention of making a 

purchase products with Carbon Footprint Label in hypermarket. 

Factor Purpose Mean S.D. T-test sig. 

Social factor Wish to buy 

Don’t wish to buy 

3.25 

2.98 

1.082 

1.074 
2.246* .025 

Psychological factor Wish to buy 

Don’t wish to buy 

3.35 

3.00 

1.090 

.898 
3.276* .001 

Product factor Wish to buy 3.24 .904 .164 .870 
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Don’t wish to buy 3.22 .793 

Price factor Wish to buy 

Don’t wish to buy 

3.35 

3.36 

1.186 

.960 

-.079 .937 

Place factor Wish to buy 

Don’t wish to buy 

3.36 

3.01 

1.025 

.871 
3.414* .001 

Promotion factor Wish to buy 

Don’t wish to buy 

3.23 

3.06 

1.148 

.835 
1.660* .006 

Note: Sig = p-value, S.D. = Standard Deviation, * the statistical significance level of 0.05. 
  When researcher crosstab factors to be studied. The wish group’s attitudes of 

each factor whether the social factor, psychological factor, place factor or promotion 

factor found that emphasize the average level of importance high than the don’t wish 

group’s attitudes. 
  In addition, the researcher asked about the interest of innovation in application 

on smartphone to promote use of Carbon Footprint Label found that a majority of the 

327 respondents, representing an 82.0 % pay attention to application on smartphone. 

The other 72 respondents, representing an 18.0 % not pay attention to application on 

smartphone because not have time. However, found that the group decides to buy and 

the group interesting innovation are related, significant at the 0.05 level. 

  From data collected from a sample of 399 sets that they recommended more 

about Carbon Footprint Label in Thailand, found that they should a publicity 

campaign or the introduction of responsible government authorities through the media 

whether internet, social media, television, radio, newspapers, magazines, flyers, 

posters, etc. to make knowledge about Carbon Footprint Label and then activities to 

promote the use of carbon labeling is the next by relying on the retail store or mall. 

The samples are believed to Carbon Footprint Label is one way that people can solve 

environmental problems happening today.     

  2. The Results/ Conclusion from Qualitative Research 
  From In-depth Interview found that the development of application on 

smartphone to promote the use of Carbon Footprint Label concept of research, there is 

a strong possibility. But researcher reminded of the factors that can be summarized as 

follows: 

  In present found that company in Thailand turned their Carbon Footprint 

Label on products that are likely to increase. The objective is to be exported to foreign 

country. But in term of consumer awareness to a less level because Thailand 

greenhouse gas management organization has a limited budget for advertising and 

promotion. However, the conditions creating the Carbon Footprint Label are the 

consumer has been involved in environmental conservation through the purchase of 

products with Carbon Footprint Label. Promoting the use Carbon Footprint Label can 

be part of the corporate social responsibility activities. However, the effective to 

promote must use a variety of technologies to link up with the digital age as well as an 

effective marketing plan together. Found that the marketing major factors influence 

the decision to buy products with Carbon Footprint Label in hypermarket is 

promotion factor. Promotion factor should be reminded of the different segments of 

green consumers that ranged from very green to little green.  

 An application on smartphone to promote the use Carbon Footprint Label is 

likely to cause productivity because in the present, people are using more 

smartphones and using to would have increased the value of using an application on 
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smartphone. The cause was recognized for innovation is technology that not 

troublemakers, the most widely used and easy understand to use. If the comparison 

between QR Code technology and NFC Technology found that should be used more 

QR Code technology because in the present, QR Code currently widely used, be 

cheap and sometime effective reader data of both technologies without distinction so 

much. However, environment innovation or green innovation is good and the current 

business is supporting it. 

Documentary and Theory to support Discussion 

  The analysis of the documentary research such as Chanathip Aonwan’s 

research (Chanathip Aonwan, 2009) and the quantitative research data to enable 

discussion, found that respondents to more focus and emphasize on buying more 

environmentally friendly products with Carbon Footprint Label but respondents have 

knowledge about Carbon Footprint Label whether the type of Carbon Footprint Label, 

importance or utility of Carbon Footprint Label, is low level that this result is the 

same as Chanathip Aonwan’s research. Consumer attitudes about product with 

Carbon Footprint Label, found that respondents wish to buy product with Carbon 

Footprint Label because it should be help to reduce amount of greenhouse gas which 

cause global warming and to be part of environmental conservation. In addition, 

respondents interest application on smartphone which integrate with place and 

promotion factor to promoting the usage of Carbon Footprint Label in Thailand.        

 The analysis of research data both of the documentary research, the 

quantitative research and the qualitative research to enable conclusion that researcher 

will using modern digital era with application on smartphones. Then researcher to 

enable design and development of application on smartphone call “Carbon Label 

Gift”  

 1. Design and development application on smartphone 
  To Creating knowledge about the Carbon Footprint Label, Researcher have to 

rely on dependence application list of distribution channels at retail business in 

Thailand example Tesco Lotus, 7- Eleven or Central that has environmental image 

with a clear and powerful technology. This application has knowledge management 

about Carbon Footprint Label and also products with Carbon Footprint Label. In 

addition, researcher takes point of purchase program through QR Code technology 

that has information about Carbon Footprint Label on products for behavior 

awareness and including the decision to buy products with Carbon Footprint of 

consumers. In this application consists of 5 menus. 

  1.1 About Us Menu: has a sub-menu is 1) Video menu that tell the story about 

the environmental problems caused by global warming, background, the benefits and 

importance of Carbon Footprint to allows the user have knowledge and share this 

video via Facebook. There are also further described as a mini lecture to create more 

awareness about Carbon Footprint Label. 2) The menu describes use of Carbon Label 

Gift application in terms of obtaining/using points accumulated through the image and 

3) The menu of additional service for users of doubt about the use of this application 

functionality. Users can be obtained via email on Facebook or email on Carbon Label 

Gift 

 1.2 Scanner Menu: This menu is scan QR Code that stranded on 2 places are 

shelves in-store and the receipt of our retail participated or joining with our 

application. Scan aims to reward point and drop of water  
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Table 6: demonstrate scientific principles calculations to have earned point and drop 

of water 

Emblem 
Carbon Footprint/reward 

point/drop of water 

Emblem Carbon Footprint/reward point/drop 

of water 

 

= 8.1 – 10 kgCO2e and over = 10 

point = 1 drop  

= 2.1 – 4 kgCO2e = 40 point = 5 

drops 

 

= 6.1 – 8 kgCO2e = 20 point = 3 

drops  

= 0.1 – 2 kgCO2e = 50 point = 6 

drops 

 

= 4.1 – 6 kgCO2e = 30 point = 4 

drops 

  

  1.3 Profile Menu: 1) The menu has the user’s name, picture and address and 

also has reward point that call “Carbon Label Point”. 2) The menu shows a statistical 

profile that within one month, users have bought products that each has Carbon 

Footprint of the amount and 3) Watering tree game to be entertaining and knowledge 

management. The current environmental problems, most of Thailand people most 

practical is to plant because it’s simple and easy to understand that the good impact on 

the environment. Composition in game that users have tree 6 trees, the change of tree 

color that the administrator has set up a notification system. At maturity, users will get 

privileges according to the agreement with store. 

 1.4 Gift Menu: This menu is stored in the promotion from game and Carbon 

Footprint Label Gift point in this application whether the cash coupon (e-coupon), 

Buy 1 get 1, product price reductions or promotion from another store in retail and so 

on. Each new promotion will take place at any time then has set up a notification 

system. 

  1.5 Search Menu: This menu is intended to allow users to find products with 

Carbon Footprint Label information in hypermarket and to allow users to compare 

data of the product before you buy that product. 

 

Recommendations  
  This research found that people also have knowledge about Carbon Footprint 

Label in Thailand in low level. The concept in this research to take linked marketing 

factors that link and influence consumer attitudes and behavior to Carbon Footprint 

Label whether it is a factor of promotion and distribution channel factor to apply. And 

also, in digital era has various technologies, when evaluating and comparing found 

that the technology matches the data analysis of qualitative research and TAM theory 

is including application on smartphone, scan QR Code, Social Network, SMS and 

Point of purchase program, etc. Until researcher develop application that call “Carbon 

Label Gift” to possibility of creating effective knowledge about Carbon Footprint 

Label, to know which products already have Carbon Footprint Label on products and 

to promote the use Carbon Footprint Label in Thailand. 
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Abstract 

  This research aimed to determine the minimum time which was required 

for Rice ragged stunt virus (RRSV) to successfully infected and caused disease in 

rice. Reverse transcription-polymerase chain reaction (one-step RT-PCR) with 

specific primer of partial RRSV genome segment 8 and dot-immunobinding assay 

(DIBA) technique were used to detect the viral causal agent. RRSV can be detected in 

a sap of both leaves and stems of rice (at 1:5 dilution) after the plant was infested with 

infectious insect vector for 15 days. The virus can also be detected in the sap of 

leaves, stems (at 1:500 dilution) and root (at 1:10 dilution) after the plant was infested 

with the vector for 60 days. This finding provides useful information for managing 

rice disease caused by RRSV in Thailand and other tropical Asian countries. 

 

Keywords: Rice ragged stunt virus (RRSV), brown planthopper (Nilaparvata 

lugens), RNA extraction, one-step RT-PCR, DIBA 

 

1. Introduction 

 Rice ragged stunt disease (RRSD) caused by Rice ragged stunt virus 

(RRSV) were first discovered in Indonesia and the Philippines in 1976 and 1977 

respectively (Hibino, 1979). In Chachoengsao, Thailand, the disease known as “rok 

bai ngik” and “rok joo” caused yield loss in rice (var. RD7) in 1978 (Morinaka et al., 

1983). RRSV is the type species of the genus Oryzavirus in the family Reoviridae and 

subfamily Spinareovirinae. The virus is an icosahedral particle with a diameter of 

about 65-70 nm, containing 10 linear double-stranded RNA (linear dsRNA) segments 

with MW ranging from 0.76×10
6
 to 2.46×10

6
 daltons and genome total size is about 

26 kb. The 5-terminal and 3-terminal regions of the plus strand RNA of all genome 

segments were found to have the same conserved sequence, 5-GAUAAA… and 

…GUGU-3, respectively (Yan et al., 1992; Guoying et al., 1999). The virus is 

transmitted by an insect vector, the rice brown planthopper [BPH, Nilaparvata lugens 

(Stål)] in a persistent propagative manner, but is not transmitted through eggs (Shikata 

et al., 1979).   

 Symptoms of RRSV infected rice plants consist of stunting and twisted 

leaves, ragged leaves and swelling along the leaf veins. Panicle exsertion is delayed 

and incomplete. Rice infected with RRSV are stunted, causing heavy yield reduction. 

However, symptoms are a poor indicator of RRSV infection because they are varied, 
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depending on varieties, growth stage and cultural practices. The symptoms are also 

resemble those caused by abiotic factors.  

 Molecular and immunological techniques are thus employed to detect the 

virus and they are also used as a tool for precise diagnosis. These techniques offer 

accurate information for managing the disease caused by RRSV in rice.    

    

2. Objectives 

 This research aims to determine the minimum time which was required for 

Rice ragged stunt virus (RRSV) to successfully infected and caused disease in rice 

using one-step RT-PCR and DIBA. 

 

3. Research Methodology 

 

 3.1 Virus, Insects and Plant Materials  

  Nilaparvata lugens (Figure 2 and 3) was released to infest the 

growing rice (Oryza sativa) and laid eggs on rice seedlings. After hatching, the larva 

were transferred to infest the rice seedlings. This cycle was repeated every 3 days to 

obtain enough mature insects for further experiments. These infectious matured 

insects were used to infest rice (var. Taichung Native 1-TN1). The infected rice 

seedlings were collected daily to subject to analysis with RT-PCR and DIBA.  

 

 3.2 The One-Step Reverse Transcription-Polymerase Chain Reaction 

(one-step RT-PCR) 

 

  3.2.1 Total RNA Extraction Method  

  Total RNA extraction was carried out by the method as described 

by Verwoerd et al. (1989) as follows.  

(1) Symptomatic rice leaves with rice ragged stunt disease were collected, ground in 

liquid nitrogen with ground powder (0.3 g) by using sterilized mortar and pestle 

and transferred into 1.5 ml an eppendorf tube. 

(2) Added 1 ml of STEL buffer [0.2% SDS, 10 mM Tris-HCl (pH 8.0), 10 mM 

EDTA (pH 8.0), 100 mM LiCl] and 20 µl of beta-mercaptoethanol, then, 

homogenized the solution by vortex mixture for 2 minutes at room temperature. 

(3) Centrifuged (16,532 g, 4°C, 15 min) and transferred the supernatant into a new 

eppendorf tube.  

(4) Added 400 µl cool PCI (phenol:chloroform:isoamyl, 25:24:1) and mixed by 

vortex mixer for 2 minutes at room temperature. 

(5) Centrifuged (16,532 g, 4°C, 15 min) and transferred the supernatant into a new 

eppendorf tube. 

(6) Added 2 volume of 1:1 ratio of 5M LiCl and cool absolute ethanol. 

(7) Incubated the reaction at -20°C for 1 hour. 

(8) Collected the precipitated RNA by centrifugation (16,532 g, 4°C, 15 min). 

(9) After decanting, the pellet was washed with 500 µl of 70% cool ethanol and 

centrifuged (16,532 g, 4°C, 15 min). 

(10) The RNA pellet was dried by evaporation method, dissolved by adding 20 µl of 

diethyl pyrocarbonate (DEPC)-treated water and stored at -20 °C. 
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  3.2.2 Total RNA Quantification and Electrophoresis Analysis 

  The total RNA was quantified by NanoDrop® 

Spectrophotometer ND-1000 (Thermo sciencetific, USA). Absorbance ratios 

OD260/280 (2.0) and OD260/230 (1.5) were used to evaluate protein and phenolic 

compounds residual contamination respectively. The electrophoresis analysis was 

performed in a 0.8 % agarose gel in 0.5X TBE buffer and agarose gel was stained 

with ethidium bromide (EtBr) and RNA band was detected by Gel Doc 2000 program 

of UV-transiluminator documentation system (Bio-Rad).  

  

  3.2.3 Primer for Synthesis and Amplifying cDNA of RRSV 

  Specific primers of partial RRSV genome segment 8 were 

designed from the genetic code (Thai-isolate) which has been reported in the 

GenBank (http://www.ncbi.nlm.nih.gov), RRSV genome segment 8 (ACCESSION 

NC_003758) (Upadhyaya et al., 1996) as shown on Table 1. 
 

Table 1   The Synthesized Primers for Amplifying the Partial RRSV Genome 

Segment 8 (Pattayawat, 2004) 
 

Primer Nucleotide Sequence % GC Tm (°C) Ta (°C) 

S8U722 5'-GCTGGAGTGAACGTCGATTACATT-3' 45.8 57.2 59 

S8L1385 5'-CGGCGGGCCACTCAAACC-3' 72.2 62.5 59 

 

  3.2.4 Synthesis and Amplifying cDNA of RRSV by One-Step RT-

PCR 

  The modified one-step RT-PCR (from the guide sheet of 

Transcriptor One-Step RT-PCR kit-Roche, cat. No. 04 655 877 001, version 07) was 

used to synthesize and amplified cDNA of the RRSV as follows.  The 50 µl of one-

step RT-PCR reaction was consisted of 32 µl of water (PCR grade), 10 µl of 5X RT-

PCR reaction buffer [Tris, MgCl2, sodium salts of dNTPs (1.5 mM each, additives for 

hot start PCR)], 3 µl of forward primer and reverse primer, 1 µl of Transcriptor 

Enzyme Mix [Transcriptor Reverse Transcriptase, Expand System, Protector RNase 

Inhibitor] and 1 µl of total RNA template and incubated the reaction with DNA 

Thermal Cycle to synthesize cDNA from RNA template by reverse transcription (RT) 

and amplify cDNA by polymerase chain reaction (PCR) as shown on Table 2. The 

total RNA template from healthy rice was used for negative control (NC). The cDNA 

products were viewed under UV light by Gel Doc 2000 program of UV-

transiluminator documentation system (Bio-Rad) after electrophoresis in 0.8 % 

agarose gel, 0.5X TBE buffer. The agarose gel was stained with ethidium bromide 

(EtBr). The size of amplified cDNA products were determined by using 100 bp DNA 

Ladder and 1 kb DNA Ladder (New England BioLabs®) 
 

 

Table 2  The Steps of One-Step RT-PCR for Amplifying the Partial RRSV Genome 

Segment 8 with Specific Primers 
 
 

Steps Reaction Temperature (°C) Time (min) Cycle 

Reverse Transcription (RT) 

1 Reverse Transcription 50 5 1 

2 Incubated the Reaction on Ice – 5 1 
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Polymerase Chain Reaction (PCR) 

1 Initial Denaturation 94 2 1 

2 Denaturation 94 0.10 

35 3 Annealing 59 0.30 

4 Extension 68 1 

5 Final Extension 68 5 1 

6 Incubated the Reaction 4  

   

  3.2.5 Sequencing and Analysis of RRSV Nucleotide Sequences 

  cDNA of partial RRSV genome segment 8 was amplified and the 

product was separated by 0.8% agarose gel electrophoresis. The amplified genome 

was sequenced with Dye Terminator Cycle Sequencing which was performed by 

Macrogen (Seoul, Korea).  

 

 3.3 The Dot-Immunobinding Assay (DIBA) or Dot Blot 

 

  3.3.1 Preparation of Membrane  

   A nitrocellulose sheet was cut into a 1×1 cm. and the 

nitrocellulose pieces were immersed in Dilution Buffer for 15 minutes as shown on 

Table 3. These nitrocellulose pieces were placed on a dried filter paper for 5 minutes 

to get rid of the excessive buffer solution. 

 

Table 3  The Membrane, Reagents and Solutions for DIBA 

 

The Membrane 

Nitrocellulose membrane (NCM) 7×8.4 cm., pore size 0.45 µm, Bio-Rad 

The Reagents and Solutions 

Extraction Buffer 0.01 M phosphate buffered saline (PBS), pH 7.4 

Dilution Buffer 0.01 M phosphate buffered saline (PBS), pH 7.4 

Blocking Buffer  

(PBS-T-SK) 

0.01 M PBS (pH 7.4), 0.5 % Tween-20, 5 % skimmed 

milk (SK)  

Washing Buffer (PBS-T) 0.01 M PBS (pH 7.4), 0.5 % Tween-20 

Antibody Buffer anti-RRSV IgG diluted 1:1,000 in PBS-T-SK 

Enzyme Buffer  goat anti-rabbit serum conjugate alkaline phosphatase 

(GAR-AP) (ZyMax™) diluted 1:5,000 in PBS-T 

Substrate Solution each BCIP/NBT alkaline phosphatase substrate tablet 

(SIGMAFAST™) dissolved in 10 ml. deionized water 

yields a ready-to-use buffered solution containing 

BCIP/NBT, pH 9.5 

Stop Solution  deionized water 

 

  3.3.2 Preparation of Test samples 

  Fresh tissues from young leaves of infected rice (0.3 g) were 

collected and tissues were ground in Extraction Buffer (Table 3) using sterile mortar 

and pestle. The sap samples were diluted with Dilution Buffer at dilution 1:2, 1:5, 

1:10, 1:50, 1:100, 1:500 and 1:1,000 respectively. 
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  3.3.3 Dot-Immunobinding Assay (DIBA) or Dot Blot   

   A DIBA was modified from a method which was described by 

Hibi and Saito (1985), its reagents were shown on Table 3 and the washing step was 
washed three times with Washing Buffer (PBS-T) by shaking 10 rpm for 15 minutes 

each wash. The 5 µl of infected rice saps, healthy rice saps and PBS were dotted onto 

each square and allowed to dry for 10-15 minutes at room temperature. The sheet was 

put in a Blocking Buffer (PBS-T-SK) and shaken 10 rpm at room temperature for 30 

minutes.  After washing step, an Antibody Buffer (anti-RRSV IgG) was added and 

incubated at 4 °C for overnight. Following by the washing step, the membranes were 

incubated in Enzyme Buffer or goat anti-rabbit serum conjugated with alkaline 

phosphatase (GAR-AP) at 4 °C for 3 hours. The washing step was performed before 

the reactions were visualized with BCIP/NBT substrate solution after incubation for 1 

hour. A positive signal was the appearance of purple color in the region of the blot. 

The reaction was terminated by putting the sheet into a stop solution for 10 minutes. 

The positive result was detected on the sheet by observing the development of either 

purple or blue color on the blot in 1 hour. 

 

4. Results and Discussion 

 

 4.1 The Symptoms of RRSV Infected Rice 

  The symptoms of RRSV infected rice (var. Taichung Native 1-TN1) 

that malady and disorder of morphological symptoms of rice plants was shown on 

Figure 1 as follows. Infected rice plants were (A) stunted and had (B) additional 

branches. They showed (C) twisted, (D) ragged, (E) wilted and (F) curl leaves.  Galls 

occurred on (G) the underside of leaf blades and outer surface of leaf sheaths and also 

their (H) veins were swollen. The flag leaves were twisted, malformed and shortened 

at booting stage. Therefore, infected rice plants had the (I) incomplete panicle 

emergence and (J) unfilled grains that led to loss of yield for 10 - 100 %.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1   The Symptoms of RRSV-Infected Rice Cultivar Taichung Native 1 (TN1) 

A. stunted B. additional branches C. twisted leaf 

D. ragged leaves E. wilted leaves  F. curl leaves  

G. galls on the underside of leaf blade and outer surface of leaf sheath 

H. vein swelling I. incomplete panicles and  grains J. unfilled grain 
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  The transmission of RRSV by insect vectors was shown on Figure 2 as 

follows (A.) Healthy insect vectors infested RRSV infected TN1 rice. Then (B) RRSV 

transmitted to healthy TN1 rice seedlings by susceptible insect vectors. Both 

infestation and transmission were carried on the insect cages (C).  

 

 

 

 

 

 

 

 

 

 

Figure 2   The Transmission of RRSV by Insect Vectors 

 

  The stages of an insect vector (BPH, brown planthopper, Nilaparvata 

lugens) were shown on Figure 3 as follows. The adult insects laid (A) groups of eggs 

which were hatched to be nymphs in 8-9 days (B).  After 14-17 days of nymphal 

stage, the insects changed to be new BPH adult stage (E) - (F) of brachypterous (short 

winged forms) and macropterous (long winged forms). RRSV re-inoculated into 

insect vectors and transmitted through molting. However trans-ovarial transmission 

did not occur. The RRSV transmission occurred all stages of insects and viruses 

remained in the insect life cycles. 

       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

Figure 3   The Stages of Brown Planthopper (Nilaparvata lugens) 

A. Infestation of  RRSV infected TN1 rice by healthy insect vectors 

B. Transmission of RRSV to healthy TN1 rice seedlings by virulence insect vectors 

C. The insect cages for RRSV transmission 

A. group of eggs B. eyespot stage 

C. the ovipositor of adult female D. the nymphal stage  

E. the adult stage (brachypterous form) F. the adult stage (macropterous form) 
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 4.2 The Detection and Diagnosis of the Minimum Infected Time of 

Infected Rice by One-Step RT-PCR 

  The minimum time required for detecting RRSV in rice plants after 

they were infested with an infectious matured insects was 15 days as shown on 

Figure 4. The virus was detected in the rice plants even though there was no diseased 

symptoms. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4   The Minimum Infected Time for Detection and Diagnosis of RRSV 

Infected Rice Cultivar Taichung Native 1 (TN1) by One-Step RT-PCR of RRSV 

segment 8. (A) RRSV infected rice, (B) Healthy rice [negative control (NC)], M1: 1 

kb DNA Ladder, M2: 100 bp DNA Ladder  
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 4.3 The Detection and Diagnosis of Infected Rice Part for Minimum 

Infected Time by One-Step RT-PCR 

  RRSV can be detected in leaves and stems after 15 days of infesting 

the rice plants with the infectious matured insects. The virus can be detected in leaves, 

stems and roots after 60 days of insect infestation as shown on Figure 5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5  The one-step RT-PCR of RRSV segment 8 of parts of infected rice after 

post inoculated with an infected insect vectors for 15 days and 60 days. (A) RRSV 

infected rice, (B) Healthy rice [negative control (NC)], M1: 1 kb DNA Ladder, M2: 

100 bp DNA Ladder 

 

 4.4 Sequencing and Analysis of RRSV 

  Total RNA extracted from infected rice showed the specific range 

cDNA band (600-700 bp) in 0.8 % agarose gel electrophoresis, while total RNA 

extracted from healthy rice as negative control did not show the specific range cDNA 

band.  

  cDNA product was sequenced and aligned with the sequence of RRSV 

genome segment 8 which was available in the GenBank. The results confirmed that 

the partial RRSV genome segment 8 of the amplified cDNA had some differences 

between amplified product and their respective reference sequences [GenBank 

accession numbers HM125546.1, L46682.1, AF486811.1, HM125556.1 and 

HM125566.1, respectively]. The highest nucleotide sequence identity was 96 % for 
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partial RRSV segment 8, isolate CT  (accession numbers HM125546.1) (Figure 6 

and 7). 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6  The comparison of cDNA product with the reference database sequence by 

nucleotide blast (blastn) for confirming preliminary the one-step RT-PCR result.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7   The result of translate nucleotide sequence into protein sequence. 
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 4.5 The Detection and Diagnosis of Minimum Infected Time of 

Infected Rice by DIBA 

  DIBA also detected RRSV 15 days after the rice plants were infested 

with infectious matured insects which the highest dilutions of infected rice sap at 1:5 

in the leaves and stems. In addition, 60 days after the insect infestation with the 

highest dilutions of infected rice sap at 1:500 in the leaves and stems and 1:10 in the 

roots respectively (Figure 8 and 9). 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 8  The minimum amount of infected time for detection and diagnosis of RRSV 

infected rice cultivar Taichung Native 1 (TN1) sap by DIBA. (A) RRSV infected rice 

sap, (B) Healthy rice sap [negative control (NC)], (C) PBS [negative control (NC)] 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 9  The parts of rice for detection and diagnosis of RRSV infected rice cultivar 

Taichung Native 1 (TN1) sap by DIBA that 15 days after inoculation (left) and 60 

days after inoculation (right). (A) RRSV infected rice sap, (B) Healthy rice sap 

[negative control (NC)], (C) PBS [negative control (NC)] 
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  Both One-Step RT-PCR and DIBA can detect the RRSV in the rice 

plants after 15 days (in leaves and stems) and 60 days (in leaves, stems and roots) of 

infesting the plants with the viruliferous insects. RRSV thus requires 15 days for 

multiplication and circulation in leaves and stems and 60 days for movement to the 

roots. 

  Both techniques also revealed that the virus was more concentrate in 

the leaves and stems (detection at the dilution at 1:500) than in the roots (detection at 

the dilution at 1:10). Nonetheless, secondary compounds in cells of the rice may 

interfere the detection 

   These detection techniques are the useful tools with can be used to 

monitor rice plants infected with RRSV. In conjunction with a sampling technique, 

One-Step RT-PCR and DIBA can be used to detect RRSV and prevent the rice ragged 

stunt disease from spreading.  

  

5. Conclusions 

 One-Step RT-PCR and DIBA are the useful tools for detecting RRSV in 

rice plants.  

 

6. Recommendations 

 More research works should be done with respect to the application of 

both One-Step RT-PCR and DIBA to detect RRSV in other rice varieties. 
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ผลของอาทซูีเนตต่อเซลล์แมคโครฟาจทีถู่กกระตุ้นด้วยแอลพเีอส 

Effect of Artesunate on LPS-Activated Macrophages 
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Abstract 

Artesunate (AS) is a water soluble derivative of artemisinin. It is mainly used 

to treat malaria caused by Plasmodium falciparum. This drug and other artemisinin 

derivatives have been proven to have pharmacological activities other than antimalarial 

action. This study aimed to investigate the inhibitory effect of AS on LPS-activated 

macrophages. Macrophages J774A.1 cells were treated with 5-50 µM AS and 100 ng/ml 

LPS for 24 h to determine the effect of AS on nitric oxide (NO) by Griess reaction assay. 

The cells were also treated with 10-50 µM AS and 100 ng/ml LPS for 4 h to determine 

chemokines, MCP-1 and MIP-1, expression by real time RT-PCR. AS markedly 

diminished NO production in LPS-activated J774A.1 cells. It also inhibited mRNA 

expression of MCP-1 and MIP in LPS-activated J774A.1 cells.  We also confirmed that 

this inhibitory effect of AS was not because of the cytotoxic action of the test compound. 

These results showed that artesunate may inhibit chemotatic activity of activated 

macrophages. These results also confirm anti-inflammatory activity of artesunate. 
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บทคัดย่อ 

 ยาอาทีซูเนตเป็นอนุพนัธ์ุของอาทีมิสซินินท่ีใช้เป็นยาหลกัในการรักษาโรคมาลาเรียท่ีเกิดจาก

เช้ือพลาสโมเดียมชนิด Plasmodium falciparum มีการศึกษาพบวา่อาทีซูเนตและอนุพนัธ์ุตวัอ่ืนของยา

อาทีมิสซินินมีฤทธ์ิทางเภสัชวิทยาอ่ืนๆ นอกเหนือจากการเป็นยาต้านมาลาเรียการศึกษาน้ีมี

วตัถุประสงคท่ี์จะทดสอบฤทธ์ิยบัย ั้งของยาอาทีซูเนตต่อเซลล์แมคโครฟาจท่ีถูกกระตุน้ดว้ยแอลพีเอส 

เซลล์แมคโครฟาจ J774A.1 ถูกบ่มกบัอาทีซูเนตท่ีความเขม้ขน้ 5-50 ไมโครโมลาร์และแอลพีเอสท่ี

ความเขม้ขน้ 100 นาโนกรัม/มิลลิลิตร นาน 24 ชัว่โมงเพื่อทดสอบฤทธ์ิยบัย ั้งการสร้างไนตริกออกไซด์

ดว้ยวิธี Griess reaction เซลล์ถูกบ่มกบัอาทีซูเนตท่ีความเขม้ขน้ 5-50 ไมโครโมลาร์และแอลพีเอสท่ี

ความเขม้ขน้ 100 นาโนกรัม/มิลลิลิตร นาน 24 ชัว่โมงเพื่อทดสอบฤทธ์ิยบัย ั้งการแสดงออกของเคโม

คายน์  MCP-1 และ MIP-1 ดว้ยวิธี real time PCR อาทีซูเนตยบัย ั้งการสร้างไนตริกออกไซด์และยบัย ั้ง

การแสดงออกของ MCP-1 และ MIP-1 ในเซลล์ท่ีถูกกระตุน้ดว้ยแอลพีเอส เราไดท้  าการพิสูจน์วา่ฤทธ์ิ

ยบัย ั้งของอาทีซูเนตไม่ไดเ้กิดจากการท่ียามีพิษต่อเซลล์ทดสอบ ผลจากการศึกษาน้ีแสดงให้เห็นว่าอา

ทีซูเนตอาจยบัย ั้งฤทธ์ิการดึงดูดเซลลเ์มด็เลือดขาว และสนบัสนุนฤทธ์ิตา้นอกัเสบของยาน้ีดว้ย  

 

Key Words: Artesunate, macrophage, LPS, nitric oxide, chemokines 

 

ค าส าคัญ:           อาทีซูเนต แมคโครฟาจ แอลพีเอส ไนตริกออกไซด ์เคโมไคน์ 
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Introduction 

Inflammation is a process for protecting the body from harmful stimuli 

(infective agents, physical, chemical, immunological agents). It is an important defense 

mechanism characterized by increasing blood flow and vascular permeability, leukocytes 

recruitment, releasing pro-inflammatory cytokines and chemokines such as tumor 

necrosis factor-alpha (TNF-α), interleukin-1beta (IL-1β), interleukin-6 (IL-6), 

interleukin-10 (IL-10) and inflammatory mediators such as prostaglandins (PGs) and 

nitric oxide (NO). Macrophages play major roles in chronic inflammatory processes. 

They can be continuously stimulated to become activated macrophages which release 

large amount of pro-inflammatory cytokines, chemokines and other inflammatory 

mediators. These mediators can damage normal tissues or cells nearby and lead to 

chronic inflammatory conditions associated with several diseases such as cancer, 

pulmonary disease, diabetes mellitus type II, and Alzheimer disease. 

NO is an important intracellular and intercellular signaling molecule involved in 

the regulation of diverse physiological and pathophysiological mechanisms in 

cardiovascular, nervous and immunological systems. NO, produced by inducible 

nitric oxide synthase ( iNOS) in activated macrophages in large amount, is a 

strong pro-inflammatory mediator that increases vascular permeability in inflamed 

tissue. On the other hand, it is a nitrogen free radical which can act as a cytotoxic 

mediator in pathological processes, particularly in inflammatory disorders. It can also 

combine with super oxide to become peroxynitrite which also has detrimental effect to 

the cells (Vladutiu, 1995). High levels of NO not only be toxic to undesired microbes, 

parasites or malignant cells but may also damage healthy tissues (Kolb & Kolb-

Bachofen, 1992). Therefore, inhibition of production of NO may be beneficial for the 

treatment of inflammatory diseases (Nussler & Billiar, 1993). 

 Chemokines are a class of cytokines that have chemo attractant properties, 

inducing cells with the appropriate receptors to migrate toward the source of chemokines 

(Owen, Punt, & Stranford, 2013). Several chemokines such as monocyte chemoattractant 

protein-1 (MCP-1) and macrophages-inflammatory protein-1α (MIP-1α) are produced by 

1
5 
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activated macrophages. MCP-1 and MIP-1α are members of C-C superfamily 

chemokines, secreted in response to signals such as LPS and pro-inflammatory cytokines, 

that stimulate leucocyte movement and regulate the migration of leucocytes from the 

blood stream to inflammatory tissues (Abbas, Lichtman, & Pillai, 2012) (Deshmane, 

Kremlev, Amini, & Sawaya, 2009) (Raman, Sobolik-Delmaire, & Richmond, 2011). The 

release of such chemokines is a crucial step in cell recruitment necessary during initiation 

and maintenance of inflammatory responses (Cook, 1996). They have both beneficial and 

detrimental effects depend on their concentration, duration of expression, levels of their 

receptor and concentration of their inhibitors.  

Inhibition of inflammatory mediator production and functions are 

pharmacological activities of several anti-inflammatory agents, used to treat many 

chronic inflammatory diseases. Various diseases with chronic inflammation are emerging 

and it is a challenging global health problem. It is an important issue to take action for the 

development of newer, effective and safer anti-inflammatory agents. Conventionally used 

anti-inflammatory drugs are potent and effective but dangerous due to common adverse 

effects especially in long term use. Several compounds from natural sources have proven 

to be valuable as therapeutic drugs. As macrophages are major source of biologically 

active molecules, therapeutic agents isolated from natural compounds, targeting 

macrophages and their products may open new avenues for controlling inflammatory 

diseases. Artesunate, a derivative of artemisinin, potently inhibited pro-inflammatory 

cytokine TNF-α and IL-6 release in a dose dependent manner in murine peritoneal 

macrophages stimulated by CpG ODN, LPS or heat-killed E.coli. Moreover, it could 

effectively decrease the expressions of both TLR4 and TLR9 mRNA expressions in the 

same animal model (Li et al., 2008). Artesunate could also significantly downregulate 

CD14 and TLR4 mRNA expressions in peritoneal macrophages of mice with heat stroke 

endotoxemia. Moreover, artesunate pretreatment potently inhibited peptidoglycan 

induced TNF-α release by blocking of TLR2 and NOD2 mRNA expressions and NF-kB 

activation in murine peritoneal macrophages  (Li et al., 2010). 
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Objective 

To determine the inhibitory effect of AS on LPS-activated  J774A.1 cells. 

 

Materials and methods 

 

Cells  

            Murine macrophage J774A.1 cells from ATCC were grown in Dulbecco’s 

modified Eagel’s medium (DMEM) containing 10% fetal bovine serum (FBS), 100 U/ml 

penicillin and 100 μg/ml streptomycin, in 5% CO2 at 37
.
C. Artesunate (AS) was obtained 

from Sigma-Aldrich Co., Ltd (USA). It was dissolved in 50% ethanol and used at 5, 10, 

25, 50, 100 µM in final constant 0.2% ethanol. 

 

Reagents 

The following chemicals, reagents and reagent kits were used in this study; 

Dulbecco’s Modified Eagle’s medium (Gibco, USA), dimethyl sulfoxide (Sigma, USA), 

resazurin (Sigma, USA), lipopolysaccharide (Sigma, USA), Griess reagent kit (Promega, 

USA), trizol reagent (Invitrogen, USA), diethyl pyrocarbonate (DEPC) (Molekula, UK), 

absolute ethanol (Merck, Germany), absolute methanol (Merch, Germany), chloroform 

(Merck, USA), ImProm-II
 TM

 reverse transcription system (Promega, USA), primers (Bio 

Basic, Canada). 

 

Methods 

 

1. Determination of nitric oxide production by Griess reaction assay (Liao, 2015) 

J774A.1 cells at 4x10
5
 cells/ml in 96-well plate were treated with AS (5, 10, 

25, 50 µM) for 1 h and then stimulated with 100 ng/ml LPS for 24 h. In brief, 100 μl of 

culture supernatant was reacted with 20 µl of 1% sulfanilamide for 20 min followed by 

20 µl of 0.1% N-[naphthyl] ethylene diamine dihydrochloride for 10 min at room 
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temperature in the dark. Optical density (OD) was measured at 540 nm using a 

microplate reader. The percentage of nitric oxide inhibition will be calculated as follows: 

                    % NO inhibition = [(NO control –NO sample)/ NO control] x 100 

 

2. Determination of cell viability by resazurin reduction assay (Breznan et al., 

2015) 

Effect of AS on cell viability was determined by resazurin reduction assay. 

The assay is based on reduction of the indicator dye, resazurin, to the highly fluorescent 

resorufin by viable cells. Non-viable cells rapidly lose their metabolic capacity to reduce 

resazurin and, thus do not produce fluorescent signals. J774A.1 cells at 4x10
5
 cells/ml in 

96-well plate were treated with AS (5, 10, 25, 50 µM) for 1 h and then stimulated with 

100 ng/ml LPS for 24 h. After that, supernatants were removed and the cells were 

incubated with resazurin at 37°C for 3-4 h. Amount of resorufin was measured at 570 nm 

and 600 nm using a microplate reader and calculated the percentage of cell toxicity using 

the following equation. 

                 % Cell toxicity = [(OD control – OD sample)/OD control)] x 100 

     OD = OD570nm –OD600nm 

 

3. Quantitative real-time Polymerase Chain Reaction (qPCR) analysis (Liu et al., 

2014) 

J774A.1 cells at 4×10
5
/ml were treated with AS for 1 h and then stimulated 

with 100 ng/ml LPS for 4 h. After 4 h, total RNA was isolated from the treated cells by 

using TRIzol reagent according to the protocol of manufacturer and converted to cDNA 

by the action of reverse transcriptase. The products of reverse transcription were kept at   

-20ºC until use. mRNA expression of chemokines (MCP-1 and MIP-1) was measured 

by real-time PCR, using an Applied Biosystems StepOnePlus
TM

 PCR system (Thermo 

Fisher Scientific, USA). qRT-PCR was conducted in 0.2 ml PCR tubes with forward and 

reverse primers and the SYBR green qPCR super mix universal (invitrogen, USA) 

working solution  using custom PCR master mix with following conditions: 50°C for 2 
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min, 95ºC for 2 min, followed by 40 cycles of 95°C for 30 s,60°C for 30 s and 72°C for 

30 s (Khan, Shehzad, Lee, Tosun, & Kim, 2014). GAPDH was used as a house-keeping 

gene for internal control. To calculate mRNA expression, the formula 2
-ΔΔCT

 was used , 

where ΔΔCT represents  ΔCT-condition of interest - ΔCT-control. Prior to conducting statistical 

analyses, the fold change from the mean of the control group was calculated for each 

individual sample.  

The percent inhibition of mRNA expression by AS was determined as 

follows: 

         % Gene expression inhibition = 100-[(Gene expression sample/Gene expression control) x 100] 

 

Following mouse primers were used for qPCR reaction: 

 

 

 

 

 

 

 

 

 

 

Note : MCP-1 and MIP-1 primer sequences were generated by using primer blast online 

software. We follow previous study to use GAPDH primer sequence (Buranabunwong, 

Ruangrungsi, Chansriniyom, & Limpanasithikul, 2014). 

 

Statistical analysis 

Most data are expressed as mean ± SEM of three independent experiment (n=3).  

Statistical analyses were carried out by using one-way analyses of variance (ANOVA) 

followed by Turkey’s Multiple Comparison test and t test (GraphPad Prism). Statistical 

significance was assigned for P ≤ 0.05 for all tests. 

  Gene                         Primer sequences 

MCP-1 F5’-ACTGAAGCCAGCTCTCTCTTCCTC-3’ 

R 5’-TTCCTTCTTGGGGTCAGCACAGAC-3’ 

MIP-1α F 5’-GCCCTTGCTGTTCTTCTCTGT-3’ 

R 5’-GGCAATCAGTTCCAGGTCAGT-3’ 

GAPDH F 5’-AAGGTCGGAGTCAACGGATTTGGT-3’ 

R 5’-ATGGCATGGACTGTGGTCATGAGT-3’ 
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Results 

For investigation of inhibitory effect of AS on macrophage cell line, % NO 

inhibition was measured after 24h exposure with 100ng/ml of LPS with or without the 

test compound (5-50µM AS). Dexamethasone was used as the positive control. As shown 

in Fig.1, AS can substantially decrease the NO production in LPS-activated J774A.1 cells 

in a concentration dependent manner. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Inhibitory effect of AS on NO production in LPS-activated J774A.1 cells. Cells 

were treated with LPS (100 ng/ml) in the absence and presence of AS (5-50 µM) for 24 

h. The medium was collected and assayed for NO production by Griess reaction assay. 

Dexamethasone (200 µM) was used as a positive control. Data are expressed as mean ± 

S.E.M. of 3 independent experiments. *p<0.05, ***p< 0.001 when compared with the 

LPS control. 
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Resazurin assay was performed to determine whether the inhibitory effect of 

the drug is due to the toxic effect on the cells or not. All the samples were compared to 

untreated cells. There is no significant toxicity of the test compound at 5-50µM (Fig: 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Cytotoxic effects of AS and LPS on J774A.1 cells. Cells were treated with 100 

ng/ml LPS with or without 5-50 µM of AS for 24 h. The resazurin assay was used to 

detect cytotoxicity of AS and LPS. All data are presented as mean ± SEM for three 

independent experiments with duplicate determinations. *p < 0.05 when compared with 

the untreated control. 

  

To further understand the anti-inflammatory effect of AS on chemokine 

expression, LPS-activated J774A.1 cells were treated with 10-50µM AS for 4 h. AS at 25 

and 50µM significantly inhibited MCP-1 mRNA expression in LPS-activated J774A.1 

cells. It also inhibited the mRNA expression of MIP-1 38-61% when compared to the 

LPS-treated cells (Fig 3A and 3B). 
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Figure 3. Inhibitory effect of AS on the mRNA expression of MCP-1 and MIP-1 in LPS-

activated J774A.1 cells. Cells were treated with 10-50µM AS and 100ng/ml LPS for 4 h. 

The mRNA levels of MCP-1 (A) and MIP-1 (B) were detected by quantitative real-time 

PCR and described as % inhibition of LPS control. Data are presented as mean ± SEM 

for three independent experiments. **p < 0:01 and ***p < 0.001 as compared to LPS. 

 

(B) 

(A) 
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Discussion 

 

Inflammation is a physiological response to infection and injury, aimed at 

eliminating the threat and re-establishing homeostasis.  The immune system regulates a 

variety of human diseases. Alterations in immune regulation may contribute to many 

diseases associated with inflammation (Warren, Ward, & Johnson, 2001) (Spector & 

Willoughby, 1963). Artesunate, a water soluble semi-synthetic drug derived from 

artemisinin which is extracted from leaves of the Chinese plant A. annua can show 

effects on inflammatory mediators (Wang et al.). A previous study showed that 

macrophages are highly sensitive to LPS. Activated macrophages produce and release 

large amount of several inflammatory mediators, free radicals and protease enzymes that 

destroy the cause of inflammation as well as the body's own tissues (Fujiwara & 

Kobayashi, 2005). In response to LPS, macrophages have been shown to generate 

inflammatory mediators, including TNF-α, IL-1β, IL-6, IL-8, NO, NF-kB, and activator 

protein-1 (AP-1) (Qureshi et al., 2012). A previous study has demonstrated that the 

pharmacologic intervention of NO production attenuates the symptoms of rheumatoid 

arthritis and osteoarthritis in a macrophage-driven experimental arthritis model (Zamora, 

Vodovotz, & Billiar, 2000).  According to a study in 2008, artesunate had the highest 

ability to inhibit NO production among five of artemisinin derivatives and two other 

endoperoxides in RAW 264.7 macrophage cell line (Badireenath Konkimalla et al., 

2008).  AS can significantly inhibit NO production and iNOS mRNA expression in 

microglial cells in a concentration-dependent manner (Wang et al.). In the current study, 

we also proved the blocking action of AS on nitric oxide production in vitro 

inflammatory process in J77A.1 cells, initiated by LPS. We found that LPS induced NO 

production in the J774A.1macrophage cell line was significantly inhibited by AS in a 

concentration dependent manner. The results showed that the inhibitory effects are not 

caused by the cell death due to artesunate. Furthermore, LPS-induced macrophages can 

cause the release of chemokines like MCP-1 and MIP-1α, through various pro-

inflammatory cytokines (Standiford, Kunkel, Phan, Rollins, & Strieter, 1991) (Cook, 
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1996). There is upregulation of mRNA of chemokines in macrophage activated 

inflammatory conditions. The resulted recruitment of  leukocytes to sites of inflammation 

accelerates the tissue injury (Standiford et al., 1991). Classically, changes in the 

expression of chemokines may mediate subtle changes in the profile of  inflammatory 

cells that are recruited to site of infection and thereby fine-tune the inflammatory 

response appropriate to specific stimulus (Cook, 1996). This study demonstrated that AS 

inhibited the mRNA expressions of MCP-1 and MIP-1. In conclusion, the present finding 

indicates that artesunate attenuated the production of chemokines MCP-1 and MIP-1 in 

LPS-activated macrophages. The drug may decrease chemotatic activity which is a part 

of inflammatory process of activated macrophages. This study supports anti-

inflammatory activity of artesunate. 
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ABSTRACT 

Four known compounds including dothiorelone A (1), cytosporone B (2), 

2,3-dihydromycoepoxydiene (3) and mycoepoxydiene (4) were isolated from the 

endophytic fungus Phomopsis sp. PSU-H188. The structures were determined by 

spectroscopic data and confirmed by comparison of the 
1
H and 

13
C NMR data with 

those previously reported. The relative configuration was established by the 

NOEDIFF data while the absolute configuration was assigned by comparison of their 

specific rotations with those of the known ones.  

 

Keywords: Hevea brasiliensis; Phomopsis sp.; Cytosporone; Mycoepoxydiene 
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Introduction 

Phomopsis sp. PSU-H188 was isolated from a leaf of Hevea brasiliensis 

collected in Songkhla Province, Thailand. The genus Phomopsis has the efficiency to 

produce substances with antifungal (Wu et al., 2013), antioxidant (Tao et al., 2014), 

phytotoxic (Yang et al., 2012), cytotoxic (Yang et al., 2014), anti-inflammatory 

(Chapla et al., 2014) and anti-HIV (Yang et al., 2013) activities. The broth ethyl acetate 

extract of this fungus exhibited cytotoxicity towards human oral cavity (KB) and human 

breast (MCF-7) cancer cell lines with IC50 values of 12.83 and 33.08 µg/mL, 

respectively. Herein, we report the isolation and characterization of four known 

compounds, dothiorelone A (1), cytosporone B (2), 2,3-dihydromycoepoxydiene (3) 

and mycoepoxydiene (4) (Figure 1). 

 

Objectives 

1. To isolate the secondary metabolites from the endophytic fungus 

Phomopsis sp. PSU-H188. 

2. To elucidate the structures of the isolated metabolites. 

 

Experimental 

General procedures. The melting points were determined on an 

electrothermal melting point apparatus (Electrothermal 9100) and reported without 

correction. The optical rotations were recorded on a JASCO P-1020 polarimeter. The 

ultraviolet (UV) absorption spectra were measured in MeOH on a Perkin-Elmer 

Lambda 45 spectrophotometer. The infrared (IR) spectra were recorded neat using a 

PerkinElmer 783 FTS165 FT-IR spectrometer. Mass data were obtained on a 

Micromass LCT time-of-flight mass spectrometer (Waters 2690). The 
1
H and 

13
C 

NMR spectra were recorded on a 300 or a 500 MHz Bruker FTNMR Ultra Shield
TM 

spectrometer using tetramethylsilane (TMS) as an internal standard. Thin-layer 

chromatography (TLC) and preparative TLC (PTLC) were performed on silica gel 60 

GF254 (Merck). Column chromatography (CC) was carried out on Sephadex LH-20, 

silica gel (Merck) type 60 (230-400 mesh ASTM) or type 100 (70-230 mesh ASTM). 
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Fungal strain. The endophytic fungus PSU-H188 was isolated from 

midrib of rubber tree (Hevea brasiliensis) located in Trang Province, Thailand. This 

fungus was deposited at the Department of Microbiology, Faculty of Science, Prince 

of Songkla University.  

Extraction and Isolation. The endophytic fungus Phomopsis sp. PSU-

H188 was grown on potato dextrose agar at 25 °C for five days. Three pieces (0.5 × 

0.5 cm
2
) of mycelial agar plugs were inoculated into 500 mL Erlenmeyer flasks 

containing 300 mL of potato dextrose broth at room temperature for four weeks. The 

culture (15 L) was filtered to separate the filtrate from wet mycelia. The filtrate (15 x 

1 L) was extracted twice with EtOAc (2 x 500 mL). The organic layer was dried over 

anhydrous Na2SO4 and evaporated to dryness under reduced pressure to afford a broth 

extract (2.7 g) as a dark brown gum. The broth extract was subjected to column 

chromatography (CC) over Sephadex LH-20 using MeOH as a mobile phase to obtain 

four fractions (A-D). Fraction B (1.2 g) was further purified by CC over silica gel 

using acetone/petroleum ether (1:5) to give four subfractions (B1-B4). Subfraction B2 

(373.4 mg) was subjected to flash CC over silica gel using a gradient of 

acetone/petroleum ether (1:4→1:0) to afford 4 (88.3 mg). Subfraction B3 (661.3 mg) 

was further purified by CC over silica gel using MeOH/CH2Cl2 (3:97) to yield four 

subfractions. The first subfraction contained 3 (1.2 mg). Compound 1 (9.9 mg) was 

obtained from the second subfraction upon purification with flash CC over silica gel 

using EtOAc/petroleum ether (3:7) followed by precoated TLC with the same solvent 

system (7 runs). The third subfraction was further purified by precoated TLC using 

MeOH/CH2Cl2 (1:49) (5 runs) to afford 2 (11.3 mg).  

Dothiorelone A (1): Colorless gum;     
2  -24.20 (c = 0.13, MeOH); UV 

(MeOH) λmax (log ɛ) 232 (3.32), 269 (3.15), 298 (3.02) nm; IR (neat) νmax 3420, 1720, 

1673 cm
-1

; 
1
H NMR (CDCl3, 300 MHz) and 

13
C NMR (CDCl3, 75 MHz), see Table 1.  

Cytosporone B (2): Colorless gum; UV (MeOH) λmax (log ɛ) 232 (3.36), 

269 (3.18), 298 (3.07) nm; IR (neat) νmax 3426, 1719, 1670 cm
-1

; 
1
H NMR (CDCl3, 

300 MHz) and 
13

C NMR (CDCl3, 75 MHz), see Table 1. 

2,3-Dihydromycoepoxydiene (3): Colorless gum;     
2  +24.00 (c = 0.18, 

MeOH); UV (MeOH) λmax (log ɛ) 229 (3.25), 259 (3.57) nm; IR (neat) νmax 1734, 1717, 

1603 cm
-1

; 
1
H NMR (CDCl3, 500 MHz) and 

13
C NMR (CDCl3, 125 MHz), see Table 1. 
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Mycoepoxydiene (4): Colorless crystals; mp 146-148C;     
2  +240.50 (c 

= 0.11, MeOH); UV (MeOH) λmax (log ɛ) 210 (3.22), 259 (3.65) nm; IR (neat) νmax 

1734, 1725, 1608 cm
-1

; 
1
H NMR (CDCl3, 300 MHz) and 

13
C NMR (CDCl3, 75 MHz), 

see Table 1. 

 

Results and discussion 

Dothiorelone A (1) was obtained as a colorless gum. It exhibited UV 

absorption bands at 232, 269 and 298 nm, indicating that 1 had a conjugated carbonyl 

chromophore, while the IR absorption bands were found at 3420, 1720 and 1673 cm
-1

 

for hydroxy, ester carbonyl and conjugated ketone carbonyl groups, respectively 

(Huang et al., 2009). The 
1
H NMR spectrum (Table 1) showed signals for two meta-

coupled aromatic protons of a 1,2,3,5-tetrasubstituted benzene (H 6.37 and 6.31, each 

d, J = 2.4 Hz, 1H), two hydroxy groups (H 9.82 and 8.92 each s, 1H), one ethoxy 

group (H 4.10, q, J = 7.2 Hz and 1.21, t, J = 7.2 Hz), one methylene group (H 3.67, 

s, 2H) and a 7-substituted 2-hydroxyheptyl group  [H 3.68 (m, 1H), 2.91 (t, J = 7.5 

Hz, 2H), 1.64 (qn, J = 7.5 Hz, 2H), 1.45 (m, 2H), 1.39 (m, 2H), 1.30 (m, 2H) and 1.11 

(d, J = 6.0 Hz, 3H)]. The 
13

C NMR spectrum (Table 1) consisted of signals for one 

ketone carbonyl (C 206.22), one ester carbonyl (C 171.64), two oxyquaternary (C 

160.74 and 159.85), two quaternary (C 137.01 and 120.89), three methine (C 111.83, 

102.71 and 67.56), one oxymethylene (C 61.02), six methylene (C 44.48, 40.20, 

40.12, 29.20, 26.51 and 25.11) and two methyl (C 24.04 and 14.55) carbons. One of 

meta-coupled aromatic protons at H 6.31 was assigned as H-4 and displayed the 

HMBC correlations (Table 1) with C-5 (C 159.85), C-6 (C 102.71) and C-8 (C 

120.89). The other aromatic proton resonating at H 6.37 was then attributed to H-6 

and showed the HMBC correlations with C-4 (C 111.83), C-5, C-7 (C 160.74) and 

C-8. Based on the chemical shifts of C-5 and C-7, the substituents at these positions 

must be hydroxy groups. The HMBC correlation from H-6 to C-9 (C 206.22) as well 

as the chemical shift of C-8 attached the ketone carbonyl group at C-8. In the 
1
H-

1
H 

COSY spectrum, the oxymethylene protons at H 4.10 (H2-17) were coupled with the 

methyl protons at H 1.21 (H3-18) and showed the HMBC correlations with C-1 (C 

171.64) and C-18 (C 14.55). These results along with the HMBC correlations of H2-2 
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(H 3.67) with C-1, C-3 (C 137.01), C-4 and C-8 established the attachment of a -

CH2CO2CH2CH3 unit at C-3 of the 1,2,3,5-tetrasubstituted benzene. In addition, the 

1
H-

1
H COSY spectrum displayed the cross peaks of H2-10 (H 2.91)/H2-11 (H 1.64), 

H2-11/H2-12 (H 1.30), H2-12/H2-13 (H 1.39), H2-13/H2-14 (H 1.45), H2-14/H-15 (H 

3.68) and H-15/H3-16 (H 1.11). These data together with the chemical shift of C-15 (C 

67.56) established the  7-substituted 2-hydroxyheptyl  moiety [-(CH2)5CH(OH)CH3]. 

Furthermore, H2-10 of this unit gave the HMBC correlation to C-9, thus linking this 

unit with C-9. Comparison of the observed optical rotation 1, 27

D][ -24.20 (c = 0.13, 

MeOH), with that of dothiorelone A, 
26

D][ -22.3 (c = 0.13, MeOH) (Sommart et al., 

2009), indicated that they possessed the R configuration at C-15. Therefore, 1 was 

assigned as dothiorelone A, which was previously isolated from Phomopsis sp. ZSU-

H76 (Huang et al., 2009). 

Cytosporone B (2) was obtained as a colorless gum. It UV and IR spectra 

were almost identical to those of 1. The 
1
H NMR data (Table 1) were similar to those of 

1 except for the oxymethine proton signal (H 3.68, H-15) in 1 was replaced, in 2, by 

signal of one methylene group (H 1.27, H2-15). The HMBC correlation of the methyl 

protons (H3-16, H 0.88, t, J = 6.9 Hz) with C-15 (C 22.56) (Table 1) and the 

appearance of H3-16 as a triplet confirmed the above conclusion. Therefore, 2 was 

identified as cytosporone B, which was previously isolated from Cytospora sp. (Brady 

et al., 2000).  

2,3-Dihydromycoepoxydiene (3) was obtained as a colorless gum. The 

UV spectrum showed absorption bands at 229 and 259 nm, indicating that 3 had a 

conjugated chromophore. The IR spectrum exhibited absorption bands at 1734 and 

1717 cm
-1

 for two carbonyl groups and 1603 cm
-1

 for a double bond functional group. 

The 
1
H NMR spectrum (Table 2) consisted of signals for four olefinic protons (H 

6.08, 6.06, 5.90 and 5.87, each m, 1H), four oxymethine protons [H 5.05 (ddd, J = 

5.0, 3.5 and 2.0 Hz, 1H), 4.37 (dd, J = 11.0 and 2.0 Hz, 1H), 4.29 (d, J = 4.0 Hz, 1H) 

and 4.26 (t, J = 6.0 Hz, 1H)], two methine protons [H 2.95 (m, 1H) and 2.92 (td, J = 

11.0 and 6.0 Hz, 1H)], two sets of nonequivalent methylene protons [(H 2.60 and 

2.58, each brd, 8.5 Hz, 1H) and (H 2.21 and 2.16, each m, 1H)], one acetyl group (H 

2.04, s, 3H) and one methyl group (H 1.11, d, J = 6.5 Hz, 3H). The 
13

C NMR 
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spectrum (Table 2) displayed the presence of two ester carbonyl (H 170.06 and 

169.40), ten methine (C 137.53, 137.32, 126.15, 124.45, 86.46, 79.57, 75.96, 66.71, 

52.61 and 51.28), two methylene (C 25.24 and 25.18) and two methyl (C 20.99 and 

14.16) carbons. The 
1
H-

1
H COSY spectrum showed the cross peaks of Hab-2 (H 2.60 

and 2.58)/Hab-3 (H 2.21 and 2.16), Hab-3/H-4 (H 5.05) and H-4/H-5 (H 4.37). The 

HMBC correlation from Hab-2 to C-1 (C 169.40), H-4 to C-15 (C 170.06) and H3-16 

(H 2.04) to C-15 together with the chemical shifts of C-1 and C-5 (C 79.57) 

established a tetrahydropyranone ring with the acetoxy group at C-4 (C 66.71). The 

methyl group, H3-14 (H 1.11), was attached at C-13 (C 52.61) which was further 

linked with C-6 (C 51.28) and C-12 (C 86.46) due to the 
1
H-

1
H cross peak between 

H3-14 with H-13 (H 2.95) and HMBC correlations with C-6, C-12 and C-13. In 

addition, C-6 was connected with C-7 (C 75.96) because H-6 (H 2.92) was coupled 

with H-7 (H 4.26). The 
1
H-

1
H COSY correlations of H-9 (H 5.90)/H-10 (H 5.87) 

and H-10/H-11 (H 6.08) as well as the HMBC correlation of H-11 with C-12, 

connected C-11 with C-12. The remaining olefinic proton, H-8 (H 6.06), displayed 

the HMBC correlations with C-7, C-9 (C 126.15) and C-10 (C 124.45), thus 

constructing a cyclooctadiene ring having the methyl group at C-13. Furthermore, the 

HMBC correlation of H-7 with C-12 and vice versa along with chemical shifts of C-7 

and C-12 established an ether linkage between C-7 and C-12 to afford a bicyclic 

ether. The HMBC correlations of H-6 with C-4 and C-5 constructed a bond between 

C-5 and C-6. The relative configuration was established by the following NOEDIFF 

data. Irradiation of H-4 affected signals intensity of H-5 and H-7. In addition, 

irradiation of H3-14 enhanced signals intensity of H-5 and H-12, but not H-6. These 

results indicated that H-4, H-5, H-7, H-12 and H3-14 had close proximity and had trans 

relationship to H-6, H-13 and 15-OAc. The observed optical rotation of 3,     
  +24.00 (c 

= 0.18, MeOH), was almost identical to that of 2,3-dihydromycoepoxydiene,     
   

+21.00 (c = 0.18, MeOH), indicating that they had the same absolute configurations 

(4S, 5S, 6R, 7S, 12R, 13S). Ultimately, 3 was identified as 2,3-dihydromycoepoxydiene 

which has been isolated from Phomopsis sp. (Prachya et al., 2007). 

Mycoepoxydiene (4) was obtained as colorless crystals, melting at 146-

148C. It showed UV absorption bands at 210 and 259 nm, indicating that 4 had a 
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conjugated carbonyl chromophore, while two carbonyl absorption bands were found 

at 1734 and 1725 cm
-1

 in the IR spectrum. The 
1
H and 

13
C NMR spectral data (Table 

2) were almost identical to those of 3 with the exception that proton signals for two 

sets of coupled methylene protons [(H 2.60 and 2.58) and (H 2.21 and 2.16)] of the 

lactone unit in 3 were replaced by signals for cis-olefinic protons of an ,-

unsaturated lactone [H 7.03 (dd, J = 9.6 and 6.0 Hz, 1H) and 6.23 (d, J = 9.6 Hz, 

1H)] in 4. The presence of the cis-olefinic carbons at C 140.22 and 125.04 in the 
13

C 

NMR spectrum supported the 
1
H NMR spectrum. In addition, irradiation of H-3 in the 

NOEDIFF experiment enhanced signal intensity of H-2 and H-4. These results 

confirmed the assigned location of these cis-olefinic protons. The remaining 

NOEDIFF data were similar to those of 3. The observed optical rotation of 4,     
   

+240.50 (c = 0.11, MeOH), was similar to that of mycoepoxydiene,     
   +205.80 (c 

= 0.11, MeOH), indicating that they possessed the same absolute configurations (4S, 

5S, 6R, 7S, 12R, 13S). Accordingly, 4 was assigned as mycoepoxydiene which was 

previously isolated from Diaporthaceous PSU-H2 (Sommart et al., 2009). 

 

Conclusion 

Purification of the broth EtOAc extract of the endophytic fungus Phomopsis 

sp. PSU-H188 led to the isolation of four compounds including two known cytosporone 

derivatives, dothiorelone A (1) and cytosporone B (2), and two known mycoepoxydiene 

derivatives, 2,3-dihydromycoepoxydiene (3) and mycoepoxydiene (4). To the best of 

our knowledge, the oxygen-bridged cyclooctadiene are rare natural products (Prachya et 

al., 2007).  
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Fig. 1 Structures of compounds 1-4 isolated from Phomopsis sp. PSU-H188. 

 

Table 1 
1
H, 

13
C NMR spectroscopic and HMBC data (CDCl3,  ppm) for 1 and 2 

Position 
dothiorelone A (1) cytosporone B (2) 

H, mult C, type HMBC H, mult C, type HMBC 

1 - 171.64 (C=O) - - 171.14 (C=O) - 

2 3.67 (s) 40.20a (CH2) C-1, C-3, 

C-4, C-8 

3.83 (s) 41.76 (CH2) C-1, C-3, 

C-4, C-8 

3 - 137.01 (C) - - 136.71 (C) - 

4 6.31 (d, 2.4) 111.83 (CH) C-2, C-5, 

C-6, C-8 

6.26b (d, 2.4) 112.45 (CH) C-2, C-5, 

C-6, C-8, C-9 

5 - 159.85 (C) - - 160.17 (C) - 

5-OH 8.92 (s) - - - - - 

6 6.37 (d, 2.4) 102.71 (CH) C-4, C-5, 

C-7, C-8, C-9 

6.29b (d, 2.4) 103.22 (CH) C-4, C-5, 

C-7, C-8 
7 - 160.74 (C) - - 164.48 (C) - 

7-OH 9.82 (s) - - 12.09 (brs) - C-6, C-7, C-8 

8 - 120.89 (C) - - 116.64 (C) - 

9 - 206.22 (C=O) - - 206.71 (C=O) - 

10 2.91 (t, 7.5) 44.48 (CH2) C-9, C-11, 

C-12 

2.82 (t, 7.5) 43.36 (CH2) C-9, C-11, 

C-12 

11 1.64 (qn, 7.5) 25.11 (CH2) C-9, C-10, 

C-12, C-13 

1.69 (m) 24.98 (CH2) C-9, C-10, 

C-12 

12 1.30 (m) 29.20 (CH2) C-10, C-14 1.27 (m) 29.19c (CH2) * 

13 1.39 (m) 26.51 (CH2) C-11 1.27 (m) 29.04c (CH2) * 

14 1.45 (m) 40.12a (CH2) * 1.27 (m) 31.65c (CH2) * 

15 3.68 (m) 67.56 (CH) * 1.27 (m) 22.56c (CH2) * 

16 1.11 (d, 6.0) 24.04 (CH3) C-14, C-15 0.88 (t, 6.9) 14.01 (CH3) C-15 

17 4.10 (q, 7.2) 61.02 (CH2) C-1, C-18 4.20 (q, 7.2) 61.52 (CH2) C-1, C-18 

18 1.21 (t, 7.2) 14.55 (CH3) C-17 1.28 (t, 7.2) 14.11 (CH3) C-17 

                  a,b,c May be interchangeable. * Not observed. 
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Table 2 
1
H, 

13
C NMR spectroscopic and HMBC data (CDCl3,  ppm) for 3 and 

1
H 

and 
13

C NMR spectroscopic (CDCl3,  ppm) for 4 

Position 
2,3-dihydromycoepoxydiene (3) mycoepoxydiene (4) 

H, mult C, type HMBC H, mult C, type 

1 - 169.40 (C=O) - - 162.20 (C=O) 

2 a: 2.60 (brd, 8.5) 

b: 2.58 (brd, 8.5) 

25.24 (CH2) C-1, C-3, C-4 6.23 (d, 9.6) 125.04 (CH) 

3 a: 2.21 (m) 

b: 2.16 (m) 

25.18 (CH2) C-1, C-2, C-4, C-5 7.03 (dd, 9.6, 6.0) 140.22 (CH) 

4 5.05 (ddd, 5.0, 3.5, 

2.0) 

66.71 (CH) C-2, C-3, C-5, C-15 5.07 (dd, 6.0, 2.4) 63.15 (CH) 

5 4.37 (dd, 11.0, 2.0) 79.57 (CH) C-4, C-6, C-13 4.49 (dd, 10.8, 2.4) 77.63 (CH) 

6 2.92 (dt, 11.0, 6.0) 51.28 (CH) C-4, C-5, C-7, C-8, 

C-13, C-14 

 

3.04 (m) 50.05 (CH) 

7 4.26 (t, 6.0) 75.96 (CH) C-5, C-6, C-8, C-9, 

C-12 

4.28 (dd, 6.0, 5.7) 75.89 (CH) 

8 6.06 (m) 137.32 (CH) C-7, C-9, C-10 6.03 (m) 136.95 (CH) 

9 5.90 (m) 126.15 (CH) C-7, C-11 5.88 (m) 126.29 (CH) 

10 5.87 (m) 124.45 (CH) C-8, C-12 5.90 (m) 124.43 (CH) 

11 6.08 (m) 137.53 (CH) C-9, C-10, C-12 6.09 (m) 137.50 (CH) 

12 4.29 (d, 4.0) 86.46 (CH) C-6, C-7, C-10, C-11, 

C-13, C-14 

4.31 (d, 4.5) 86.41 (CH) 

13 2.95 (m) 52.61 (CH) C-6, C-7, C-12, C-14 3.01 (m) 52.63 (CH) 

14 1.11 (d, 6.5) 14.16 (CH3) C-6, C-12, C-13 1.13 (d, 6.3) 14.15 (CH3) 

15 - 170.06 (C=O) - - 170.04 (C=O) 

16 2.04 (s) 20.99 (CH3) C-15 2.03 (s) 20.69 (CH3) 

1 - 169.40 (C=O)     
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Abstract 

 Electrocardiogram (ECG) is a test that records the electrical activity of the 

heart. The characteristics and shapes of the ECG signals will demonstrate the 

condition of heart muscle. In medical examination, ECG is used in diagnosis. The 

ECG signal measurement requires ECG machines with high accuracy which requires 

regular calibration every time by using ECG simulator before using this machine. The 

resolution of the simulated signal depends upon the number of bits in the stored data 

and the bit rate of data transfer, thus the high resolution ECG simulator requires very 

large amount of memory to store the data. 

 In this study, we apply discrete least square approximation to find the 

polynomial to fit the simulated ECG. Our results show that the polynomial 

approximation has low PRD as a result high accuracy. This is a useful result for 

construction of a high resolution ECG simulator which takes much less memory and 

has smaller size of hardware. 

 

Keywords: ECG data, least square approximation 

 

 

 

"Creative Education: Intellectual Capital toward ASEAN " 795 Graduate School, Silpakorn University



 

Introduction 

 Electrocardiogram (ECG) is a test that records the electrical activity of the 

heart. The ECG signals come from the contraction and relaxation of the heart muscle. 

The characteristics and shapes of the ECG signals will demonstrate the condition of 

heart muscle. The heart with normal condition will produce the ECG signals in 

standard shape and characteristic. However, the ECG signals produced from the heart 

with abnormal condition will be deviated from the standard pattern. In medical 

examination, ECG is performed for diagnosing the heart’s conditions of the patients. 

 The ECG signal measurement requires ECG machines with high accuracy 

which requires regular calibration every time by using ECG simulator before using 

this machine. The old ECG simulator has stored data from people with normal ECG 

saved the memory units as full table and then the ECG simulator machine will read 

the data inside the memory through a look up table before displaying the simulated 

results for ECG machine calibration. The resolution of the simulated signal depends 

upon the number of bits in the stored data and the bit rate of data transfer, thus the 

high resolution ECG simulator requires very large amount of memory to store the 

data. 

 

Objectives 

 The main objective of this research to use the least square approximation 

for  fitting the ECG data. 
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Research Methodology 

 From the ECG signal simulated by the simulator; see Figure 1, we first 

find the number of data in each loop by finding the data correlation. We found that 

one loop of the signal consists of 93 data. Our objective is to find the best fit of 

polynomial for one loop of ECG signal. We start with dividing one loop of the data 

into 3 parts as in Figure 2. The first part consists of the data number 1 to number 

60.The second part consists of   data number 61 to 70, and the last part consists of the 

data number 71 to 93. 

 

Figure 1: ECG data 
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Figure 2: the three parts of one loop of the ECG data 

 

 For each part of the ECG signal, we fit the data by a fixed number of 

degree of polynomial. We then compute the percentage root mean square difference 

(PRD) to measure the error of the estimation, by the following equation. 
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 where iy  is original ECG data,  

 and iŷ  is ECG data generated by fitted equation. 

  

Results/Conclusion 

 From our ECG data, there are 60, 10 and 23 data points in part 1, 2 and 3 

respectively. We can see that in the second part we have only 10 data points so the 

maximum degree of polynomial we can use is degree nine. The PRDs of different 

degree of polynomials from order 2 to order 9 are shown in Table 1.  
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Table 1: The PRDs for each degree of polynomials 

 

 From Table 1, we can see that the best fit of the ECG data is polynomial of 

degree 9 which produces the PRD only 2.226%. The best polynomials for each part 

are shown below: 

Part 1: 

9 8 7

6 5 4 3

2

ˆ 0.000000000000157 0.0000000000423 0.00000000486

      0.000000312 0.0000123 0.00030361 0.004567662

      0.033752947 0.12122192 0.545260731

; 0,1,2,...,60

y i i i

i i i i

i i

i

= − +

− + − +

− + +

=

 

Part 2: 

9 8 7 6

5 4 3 2

ˆ 0.00011369 0.005638145 0.11940187 1.409829861

      10.1672867 46.1368245 130.79521 0.12529779

      0.197881407 0.259048613

; 61,62,...,70

y i i i i

i i i i

i

i

= − + − +

− + − −

+ +

=

 

Part 3: 

9 8 7

6 5 4 3

2

ˆ 0.000000000368 0.0000000409 0.00000191

      0.0000491 0.00075403 0.00707347 0.039742916

      0.12529779 0.197881407 0.259048613

; 71,72,...,93

y i i i

i i i i

i i

i

= − +

− + − +

− + +

=

 

Discussion 

 In our study, we apply discrete least square approximation to find the 

polynomial that best fit to the simulated ECG signal. According to our results, we 

found that the best fit polynomial is of degree 9 which produced 2.2226% of PRD. 
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ผลของความลกึ ฤดูกาลและการใช้ที่ดนิ ต่อจํานวนจุลนิทรีย์ตลอดแม่นํา้เจ้าพระยา 
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บทคดัย่อ 

การศึกษาคร้ังน้ี ตรวจวดัคุณภาพแม่นํ้าเจา้พระยาทางจุลินทรียใ์นช่วงฤดูแลง้ (เมษายน 2557) และ

ฤดูฝน (สิงหาคม 2557) โดยเก็บตวัอยา่งนํ้ าท่ีระดบัความลึก 0.5 และ 2 เมตรจากพื้นผิวนํ้ าตลอดลาํนํ้ า จาก

การหาปริมาณโคลิฟอร์มแบคทีเรียทั้งหมด (TCB) ฟีคลัโคลิฟอร์มแบคทีเรีย (FCB), ฟีคลัสเตร็ปโต

คอคคสัแบคทีเรีย (FS) และ อีโคไลน์ (E.coli) เพื่อใชใ้นการประเมินผลกระทบของการใชท่ี้ดินท่ีแตกต่าง

กนั พบว่าจาํนวนสูงสุดของ TCB เท่ากบั 5.96 log MPN/100 ml ในพื้นท่ีท่ีอยูอ่าศยั และจาํนวนสูงสุดของ 

E.coli เท่ากบั 4.45 log MPN/100 ml ในพื้นท่ีชุมชนเมือง ซ่ึงพบในช่วงฤดูฝน ค่า BOD ท่ีสูง และ ค่า DO 

ท่ีต ํ่า ในพื้นท่ีอยู่อาศยัและอุตสาหกรรม บ่งช้ีถึงผลกระทบจากจาํนวนและกิจกรรมของประชากร การ

พฒันาทางเศรษฐกิจและเทคโนโลยี นาํไปสู่การปนเป้ือนของสารมลพิษลงไปในแม่นํ้ า การแพร่กระจาย

ของแบคทีเรียในแม่นํ้ า อาจมีผลมาจากความเร็วของแม่นํ้ า เน่ืองจากจาํนวน E.coli ท่ีระยะ 40% จากริมฝ่ัง

แม่นํ้ า มีค่าสูงกว่า ท่ีระยะ 20% จากริมฝ่ังแม่นํ้ า นอกจากน้ีพบว่า อตัราส่วนของ FCB / FS มีค่าสูง และ

อตัราส่วนของ TCB / E.coli มีค่าตํ่า เป็นผลมาจากการปนเป้ือนนํ้ าเสียในเขตเทศบาลเมือง อตัราส่วนของ 

FCB / FS สูงสุดเท่ากบั 299 ในพื้นท่ีท่ีอยูอ่าศยั ในขณะท่ี TCB / E.coli ตํ่าสุดเท่ากบั 5 ในพื้นท่ีเขต

อุตสาหกรรม 

 
คาํสาํคญั: แม่นํ้าเจา้พระยา / การใชท่ี้ดิน / โคลิฟอร์ม 

 
Abstract 

This study examined the microbial quality in the Chao Phraya river during dry 
season (April 2014) and wet season (August 2014). Water samples were collected at 
the depth of 0.5 and 2 meters from water surface along the river. Impact of different 
land uses was determined for Total coliform bacteria (TCB), Fecal coliform (FCB), 
Fecal streptococcus (FS) and Escherichia coli (E.coli). It was found that the highest 
number of TCB was 5.96 log MPN/100 ml in residential area and the highest number 
of E.coli was 4.45 log MPN/100 ml in urban area during wet season. High value of 
BOD and low value of DO was found in the residential and industrial area indicating 
the effect of numbers and activities of population, consequently to the contamination 
of pollutants into the river. The spread of bacteria in the river could affected by river 
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velocity since the number of E.coli at 40% of distance from river bank was higher 
than that of 20% distance from river bank. Moreover, result from high FCB/FS and 
low TCB/E.coli ratio revealed that contamination from municipal wastewater was a 
major source of water pollution. The highest ratio of FCB/FS was 299 in residential 
area while the lowest TCB/E.coli was 5 in industrial area.  
 
Keywords: Chao Phraya river /land use/coliform 
 
Introduction 

Microbial analysis is important for water quality because pathogenic bacteria 
in water resources are risk to human health. It shows impolitic for water consumption. 
Mostly, microbial analysis for detecting pathogen is difficult, whereas coliform 
bacteria measurement is easy to culture.  E.coli is the member of fecal coliform 
bacteria, indigenous to the intestinal tract of humans and warm-blooded animals. 
Therefore, the presence of coliform bacteria indicates that other pathogenic organisms 
of fecal origin may be present. In addition, water quality could be changed due to land 
use patterns, residential; agricultural; industrial or commercial areas depending on the 
types of pollutant and its physical-chemical characteristics in the soil.  

Moreover, sediment in bottom water is important because biohazards 
associated with the fecal pollution can be transported in a cultivable state through 
aquifers (Crabill et al., 1999). Water depth also related to coliform bacterial number.  
E.coli numbers increased with depth, particularly at the bottom of water due to their 
association with particles (An et al., 2002). 

Chao Phraya river is the main river in the central part of Thailand. It flows 
through several land use patterns such as residential, agriculture, urban and industrial 
area from Nakhon Sawan province to the gulf of Thailand (total length of 379 
kilometers).  According to the river water is used for many activities and it was 
pumped from different water depths depending on location. Thus, the water may be 
contaminated with pathogenic microorganisms. The data of microbial numbers with 
depth and seasonal change in the Chao Phraya river has not been reported. Hence, this 
study has studied and performed in wet and dry seasons.  

 
Objectives 

The objectives of this study are; (1) to examine the microbial numbers along 
the Chao Phraya river during dry season (April 2014) and wet season (August 2014); 
and (2) to investigate the impact of land use on different types of coliform bacteria. 
 
Research methodology 

Fifteen sampling sites for water sampling along Chao Phraya river are shown 
in Table 1 and Fig.1. Water samples were collected by water sampler at the river 
banks for TCB and E.coli analysis by Colilert (IDEXX, 2014). Samples were 
collected at 0.5 and 2 m depth from water surface. For study the effect of land use on 
microbial number, water samples were collected at 20% and 40% distance that far 
from the river banks and at 0.5 m depth from water surface. Then, TCB, FCB, E.coli 
FS were analyzed by plating count using membrane filter technique. The membrane 
size was 0.45 µm of diameter. The media used for specific bacteria were shown in 
Table 2. All samples were kept in the sterilized polyethylene plastic bottles and stored 
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in iced box. The samples were analyzed within 24-48 hours. Temperature, pH, 
dissolved oxygen (DO), electrical conductivity (EC), and BOD were also measured 
followed standard method (APHA, AWWA and WEF, 2005).  
 
 

Table 1 Sampling name and location 

 
Note: (R) = residential area 

(A) = agricultural area 
(U) = urban area 
(I) = industrial area  

 
 

Table 2 Selected media 
Bacteria Media (Supplier) 

Total coliform M-Endo agar (Difco) 
Fecal coliform M-FC agar (HIMIDIA) 
E.coli Modified MTEC agar (Difco) 
Fecal streptococcus KF streptococcus agar (Difco) 

A Pak Nam Pho (R) F Wat Thagarong (R) K Rama 7 Bridge (U)
B Dechatiwong (R) G Chedi Sri Suriyothai (R) L Rama 1 Bridge (U)
C Muang, Chainat (R) H Ayutthaya Hospital (R) M Rama 9 Bridge (U)
D Wat Pi Loam (A) I Wat Bangkhunprom (R) N Chongnonsi WWTP (U)
E Inburi (A) J Portuguese Settlement (R) O Prapradaeng (I)

Sampling 
 Code

Location (land use) Sampling 
Code

Location (land use) Sampling 
Code

Location (land use) 
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Figure 1 Sampling points  

 
Results/Conclusions 

1) Effect of season and water depth on microbial numbers 
 Results of TCB and E.coli at 0.5 and 2 m depth along Chao Phraya river in dry 
(April) and wet (August) season of 2014 are shown in Fig 2. In dry season, there was 
heavy rain before water sampling for 1 day at sampling site of A; Pak Nam Pho, B; 
Dechatiwong Brigde and C; Muang Chainat.  There was also rain before water 
sampling in wet season at sampling site of A-E. The average of water temperature, 

"Creative Education: Intellectual Capital toward ASEAN " 804 Graduate School, Silpakorn University



DO and pH were not different in both seasons. Water temperature was in the range of 
26-35.5 ᵒC, whereas DO and pH were in the range of 3.55-7.60 mg/l and 7.21-7.73, 
respectively. Electrical conductivity (EC) in dry season was in the range of 0.17-15.0 
mS/cm which was higher than in wet season (0.19-4.39 mS/cm). The maximum value 
of EC in dry season was 12.69 mS/cm at Prapradaeng (O) which was near the gulf of 
Thailand. The flow of the Chao Phraya river in dry season was low causing salt 
intrusion into the river. The highest number of coliform bacteria in dry and wet season 
was found in residential and urban areas. The highest number of TCB and E.coli in 
dry season was 350,000 and 19,513 MPN/100ml, respectively at Rama 9 Bridge (M). 
The highest number of TCB and E.coli in wet season was 920,800 and 28,325 
MPN/100ml at Portuguese Settlement (J) and Rama 7 Bridge (K), respectively.  

Normally, coliform bacteria number in water surface is higher than the bottom 
of water due to leachate of pollutants to the river by water runoff. However, in dry 
season, the number of TCB and E.coli at 2 m depth was higher than 0.5 m depth in 
some sampling sites (see Figure 2). For example, at Nakhon Sawan province 
(residential area), the sewers of drainage are in underground. Thus, coliform bacteria 
can settle down to the bottom of river and accumulate. In industrial area, high number 
of coliform bacteria was found because this area was mixed with residential area. 
Pollution control department (PCD) classifies surface water into     4   classes. Class 1 
is natural water which is extra clean fresh surface water. Class 2 is clean fresh surface 
water using for consumption which requires ordinary water treatment process before 
use. Class 3 is medium clean fresh surface water using for agriculture. Class 4 is fairly 
clean fresh surface water using for industry. The water quality standard (PCD) was 
compared with the measured mean (dry and wet season) values. Moreover, TCB and 
BOD in all land uses were exceeded from standard value as shown in Table 3.  
 

 
Table 3 Water quality of each different land uses 

Standard: Surface Water Quality Standard (PCD, 2004)  

Parameter 
Residential area Agricultural area Industrial area 

Pak Nam 
Pho Standard Wat     

Pi loam Standard Prapra -
deang Standard 

pH 7.75 5.00-9.00 7.71 5.00-9.00 6.51 5.00-9.00 
DO (mg/l) 6.20 >6.00 6.53 >4.00 3.78 >2.00 
BOD (mg/l) 3.30 <1.50 2.30 <2.00 6.54 <4.00 
NH3 (mg/l) 0.03 <0.50 0.05 <0.50 0.06 <0.50 
TCB 
(MPN/100ml) 18,204 <5,000 6,468 <20,000 130,585 - 
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Figure 2 Amount of TCB and E.coli at 0.5 and 2 m water depth 

Note: (R) = residential area, (A) = agricultural area, (U) = urban area, (I) = industrial area 
 

2) Effect of different land uses on microbial numbers  
 Four types of bacteria (TCB, FCB, E.coli and FS) from 0.5 m water depth at 
different land uses are shown in Table 4. High number of bacteria was found in all 
areas, except in agricultural area.   

 
Table 4 The amount of bacterial with different land uses at 0.5 m water depth 

Area % Far from 
river bank 

Mean log CFU/100ml 
FCB/FS TCB/E.coli 

TCB FCB FS E.coli 
Residential 20 5.64 5.40 2.93 3.63 299 102 

 (Pak Nam Pho) 40 5.31 4.48 2.63 3.70 71 41 
Agricultural  20 4.49 3.77 2.48 2.94 20 35 

(Wat Pi loam) 40 4.92 4.49 2.43 3.20 113 52 
Urban 20 6.06 5.91 4.08 5.02 66 11 

(Rama 9 Bridge) 40 6.52 6.17 4.73 5.71 27 6 
Industrial 20 5.84 6.04 3.88 5.16 146 5 

(Prapradeang) 40 5.92 5.99 4.93 5.26 11 5 
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The highest number of TCB, FCB, and E.coli were 6.52, 6.17, 5.71 log 
CFU/100ml, respectively in urban area and the highest number of FS was 4.93 log 
CFU/100ml in industrial area.  

The ratio of FCB/FS indicates the source of fecal contamination. It was found 
that FCB/FS in all studied areas were greater than 4.0. This implies that the origin of 
contamination came from human activities directly. In addition, the ratios of 
TCB/E.coli in urban and industrial area are low (Table 4) while the ratios of 35 and 
52 were found in agricultural area at 20% and 40% far from the river bank, 
respectively. 
 
Discussion 

1) Effect of season and depth on microbial  
Normally, during dry season and drought condition, most of pollutants were 

accumulated in the soil for long time period. Then, they were leached into the water 
resources by rainfall during wet season. However, in dry season, sometimes the 
number of microbial was high due to raining from the summer thunder storm. 
Because of this, the pollutants were washed into the river and also affected to the 
other parameters. DO and pH were demonstrated that the water was within acceptable 
limits. The numbers of coliforms were related to pH, water temperature, suspended 
solids, organic and inorganic nutrients in water (Hong et al., 2013). In this study, it 
was found many activities on land and river that affect the number of coliform 
bacteria such as market, drainage form municipal wastewater and sailing. Seasonal 
precipitation not only directly increased the number of coliform bacteria in the water, 
but also indirectly influenced the coliform bacteria distribution through affecting 
physicochemical properties of the water (Hong et al., 2013). Solic and Krstulovic 
(1992) revealed that coliform bacteria can be reduced in case of high temperature and 
salinity. 

The numbers of TCB were increased in the dry season. E. coli increased with 
depth, and the bottom of river had higher densities of E. coli mainly due to their 
association with particles (An et al., 2002). However, water runoff after raining could 
leach the pollutant to the river. Therefore, some sampling sites showed higher number 
of E.coli at 0.5 m than 2 m depth in urban area (K, N) in dry season. The same results 
also found in residential, urban and industrial area (G, I and O) in wet season. There 
were boating activities and transportation in those points then E.coli was resuspended 
from bottom to surface. Crabill et al. (1999) reported the sediment agitation by 
recreational activity associated with the monsoon in dry season is responsible for the 
impact to water quality and not recreational users directly. 

 
2) Effect of land use on microbial  
Four types of land use were studied along the Chao Phraya river. There is 

municipal wastewater treatment and the sewers of drainage storm water that are in 
underground. Wastewater was released to the Chao Phraya river in residential, urban 
and industrial area. However, some sewage water was directly discharged to the river. 
The amount of E.coli number at 40% far from river bank was higher than at 20% due 
to high velocity of the river that spread pollutant. Nevertheless, the number of TCB at 
20% far from river bank was higher than 40% at Pak Nam Pho, since the market near 
the river bank directly released wastewater to the river. The most of agriculture along 
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the Chao Phraya river was paddy field. Almost of contamination in river was come 
from paddy field and household near the river. There are 45.6% of paddy filed and 
23% of resident in Chao Phraya watershed (HAII, 2013). Thus, the sewage from 
residential area is drained to the river and FCB and E.coli were found. In case of 
urban and industrial area which has high populations, there was large volume of 
sewage and fecal pollutant from municipal wastewater. High value of BOD mostly 
found in those areas. In 2013, there were 2.486 million cubic meters per day and the 
total capacity of the wastewater treatment according to the actual 753,607 cubic 
meters per day (30.3%) in Bangkok metropolis (DDS, 2014). Almost of high number 
of bacteria was found in industrial area followed by urban, residential and agricultural 
area. However, fecal loading was not demonstrated in urban area, indicating 
continuous inputs of human-originated fecal pollutants from point sources, such as 
WWTP effluent (Lee et al., 2014). The highest of E.coli was found in urban area 
followed by industrial, residential and agricultural area which indicated feces 
contamination from municipal wastewater discharges, septic tank leachate and 
nonpoint sources from human activities.  

The ratio of FCB/FS for all studied areas was greater than 4.0. It showed that the 
origin of contamination came from humans activities directly. However, TCB, FCB 
and E.coli are important parameters which can be used for estimating the fecal 
contamination from humans better than FS. Ratio of TCB/E.coli indicates feces 
contamination from municipal wastewater discharges, septic tank leachate and 
nonpoint sources of human and warm blood animal wastes 

 
Recommendation 

From the result of this study, the number of coliform bacteria was high in 
residential, urban and industrial areas. The water quality are risk to human health and 
impolitic for water consumption. Water consumption requires water treatment process 
before using. In agriculture, using water without improving the quality may cause the 
impurities in the crops because of the absorption by themselves. In addition, the 
chemical and physical parameters should be investigated to find their relation to the 
number of coliform bacteria. 
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ABSTRACT 

 

Objectives – The  study aims to address the history and tourist attractions to 

define the problems of tourism management to develop the guideline for tourism 

management plans, case study in Chiangkham district, Phayao province which have 

been  interpreted  in  the context of rural development. Historical facts are irrelevant in 

term of the site of the movement of constructing monuments through village 

development competition shows building a village identity combined with tourism 

management plans going forward to promote tourism in Chiangkham district, Phayao 

province as giving much more income to the local residents and sustainable tourism.   

 

Design/methodology/approach – The data was collected from 10 respondents  

who  have  experienced  in community as well as  the  host  of  local  authorities  of  

Chiangkham  district, Phayao   province   by   in-depth   interview   involved   with   the   

community  based tourism management and development in Tai Lue and Tai Yai 

communities. The data was analyzed by using descriptive method and observation 

results.  

 

            Findings – All hypothesis showed the significance values of each tourist sites 

composed of society, economy, culture, environment, aesthetics, science and 

technology values and problems of tourism management in the area of Chiangkham 

district, Phayao province in order to organize a guideline of tourism management plans 

for Chiangkham district, Phayao province.  
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            Keywords – Tourism Management, Sustainable Tourism, Cultural tourism, 

Community Based Tourism 

 

Introduction 

 

          Chiangkham district is the home to many  Tai Lue people those originated from 

Yunnan province in the southern China. They migrated to the northern of Thailand, 

particularly to  Nan province and Phayao province. Two hundred years later, most Tai 

Lue are now concentrated in Nan and Phayao provinces. Much of their colorful culture, 

traditions and history were carefully handed down through the generations. 

Chiangkham is an ancient town, established some 800 years ago around the same time 

that Chiang Rai and Chiang Mai were founded. It was an originally independent 

principality and later became the part of the loose confederation of semi-autonomous 

city-states  called Lanna.  Moreover, Chiang Kham district is the favorite attraction of 

many guests which can cycle around the local rice fields taking in the traditional way 

of life.   

Finally, If we aim to travel either a rest stop and junction town travelling or 

travelling independently, for example by motorbike here Chiangkham province is 

the answer as small historically town, toxicity free with kindness people, particularly 

the way of life is simply and harmonious with nature ,the area of plentifully water, Tai 

Lue cloth, popular waterfall, and plentifully of forest and ground.   

 

Literature review 

 

Chiangkham district, Phayao province has been promoted to be a ecotourism 

place in term of the unique of Tai Lue and Tai Yai culture, also natural diversity sites 

which gravitates to the tourists for visiting the unique attractions in term of tourism. So, 

this literature review was complied to answer research question “what are the problems  

of tourism management plans? and development guideline of management plan”.  The 

researcher reviewed related literature in the fields of the impact of tourism to 

community including the effected of economy and social factors to community.  

Moreover, there are presenting the model of sustainable tourism by uniquely 

community as following: 
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1.  History and background of tourist attractions 

2.  Tourism management  

3.  Sustainable tourism  

4.  Cultural tourism 

5.  Community based tourism-CBT 

6.  Related research studies 

1.   History and background of tourist attractions 

      Chiangkham is the city of long history and variety of ethics. The city is the 

part of  Phayao province.  It was located in the lowlands of Lao River, Yuan river and 

Van river which is the sub basin of Aing river in  the past.  Also, there were a plenty of 

the way of  life’s community based of the river.  For the history of city there are 2 main 

of stories which are the legend and real history.  

     Fisrtly, the Doi Kham temple story following by the Nong rom yen temple.  

It can tell that “Wiang-Cha-Row” is the original name of city which was situated Khum 

Village, Tam bon Rom yen.  The king of city had built the Buddha's relics of stupa at 

the mountain out of the city for his exculpate.  And later, it was found the giant gold 

hole at the river of that’s mountain so it was called “Doi Kham Mountain” means the 

golden mountain and also “Doi Kham Stupa” for temple’s name.  So The name of city 

was changed together is “Chiang Kham”. 

    Another legend is following by “ Phra Chao Nang Din” legend that is “Pha 

Ya Kham Daeng” who was the king of “Puttaros city” had been build the Buddha statue 

called “Phra Chao Nang Din “ for the prosperity and plenty of belongings in the future 

in order to be the name of “Chiang Kham” city. 

 

2.   Finding to related theories in tourism management 

 

Indicator Specific Measures 

Site protection Category of site protection 

Stress 
Tourist numbers visiting site(per 

annum/peak month) 
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Indicator Specific Measures 

Use intensity 
Intensity of use in peak period 

(persons/hectare) 

Social impact 
Ratio of tourists to locals (peak period 

and over time) 

Development control 

Existence of environmental review 

procedure or formal controls over 

development of site and use densities 

Waste management 

Percentage of sewage from site 

receiving treatment (additional 

indicators may include structural limits 

of other infrastructural capacity on-

site,such as water supply 

Planning process 

Existence of organized regional plan for 

tourists destination region(including 

tourism component) 

Local satisfaction Level of satisfaction by locals 

(questionnaire-based) 

 

Carrying capacity 

Composite early warning measure of 

key factors affecting the ability of the 

site to support different levels of 

tourism 

 

Site stress 

Composite measure of levels of impact 

on the site (its natural and cultural 

attributes due to tourism and other 

sector cumulative stresses) 

 

Attractivity 

Qualitative measure of those site 

attributes that make it attractive to 

tourism and can change over time 

 

Critical ecosystems 

 

Number of rare/endangered species 

Consumer satisfaction 
Level of satisfaction by visitors 

(questionnaire-based) 

Tourism contribution to local economy Proportion of total economic activity 

generated by tourism only 

 

Table 1 Core indicators of sustainable tourism 

Source: Goeldner et al.  (2006) 
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3.   Finding to related theories in relation to sustainable  

      Jittangwattana,B. (2005) stated that mass tourism and alternative tourism 

which is well-management for sustainable tourism.  Tourism business has the process 

to correct the quality for fair profit and also appropriately benefit’s community.  

Moreover there is always in traveling of the tourists but lower’s environment effected 

or non-effected.  As first beginning, the definition of sustainable tourism is whole types 

of tourism have to present the value and unique their place by tourism sources and 

environment responsibility as friendly.  The tourist can be touch, learn and gain more 

experience of culture and environment by environment responsibility.  This concept are 

accommodated to tourism operator, community, and remunerated to tourism sources 

and local environment as sustainably. 

 

 

 

 

 

 

 

 

 

Figure 1 The component of sustainable tourism 

Source: Knowledge network institute of Thailand (2009) 

 

3.1  The sustainable tourism development 

        (Goeldner et al.,2006) From the research question, this study aim to 

establish the tourism model for sustainability.  So it is important to cultivate of 

conscious mind’s sustainable to all stakeholders.  The concept of sustainability is 

relevant in practical terms only when we define what is to be sustained.  The dimension 

of sustainable tourism development is attempting to balance the sustainability of 

economic well-being, cultural identity, social stability, and environmental systems.  

Also individual responsible of all stakeholder of attractions to concern in sustainability 

in relation to some acceptable ongoing carrying capacity of the destination.  
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Source: Boonlerd (2005) 

Figure 2 The component of sustainable tourism  development 

 

3.2.  The concept of carrying capacity 

               It is important to understand the concept of carrying capacity of tourist 

attraction before studying sustainable tourism development in order to provide the best 

possible experience, and to limit deterioration, damage and dissatisfaction. Exceeding 

capacities may result in physical damage to the nature environment, but also to build 

environment, especially historic sites and building. Exceeding the social and 

psychological capacities may result in dissatisfaction of tourist, and resentment and 

even antagonism of residents in the host communities. 

                 Fennell (2008) stated that contents that carrying capacity is not a new 

concept.  For centuries, people have recognized that over-use of resources will have a 

negative effect on exactly these resources.  In tourism context, carrying capacity can be 

described as the maximum number of users a resources (building, natural area, resort) 

can absorb before it will deteriorate. 

 

3.4  The concept of shared responsibility    

        Sustainable development must become a normal way of thinking and 

acting by a majority of the global community.  From the nature and extent of tourism 

development must be supported by the community at large.  All this mean,  all 

stakeholders responsibility to tourism.  There are the level of all stakeholder 

responsibilities shown in Table2: 

 

 

The 
component of 

sustainable 
tourism 

development

The resources 
tourism 

development

The 
evironment site 

development

Tourism 
business 

development

tourism 
marketing 

development

The 
development of 

community's 
cooperation

Conscious's 
mind of 
tourism 

development
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Level/Organization Responsibilities 

Host community/region Defining the tourism philosophy and vision for the 

community/region/Establishing social, physical, and 

cultural carrying capacity for the host 

community/region 

Destination management/ 

Community organization 

Coordination of implementation of community SD 

plan for tourism 

Individual tourism firms 

and operators 

Fair contribution to implementation of SD plan for 

tourism/Observance of regulations, guidelines, and 

practices for SD 

Host community/region Encouragement/acceptance of tourism within 

parameters of SD plan 

Visitors/tourists Acceptance of responsibility for minimal self-

education with respect to values of host region 

Acceptance and observance of terms and conditions 

of host community 

 

Table 2 Sustainable development (SD) in tourism:A Possible allocation of 

responsibility 

Source: Goeldner et al.(2006) 

 

3.5  The concept of ecotourism   

                Goeldner et al (2006) stated that “ecotourism as responsible travel to 

natural areas that conserves the environment and improves the well-being of local 

people.” This mean that those who implement and participate in ecotourism activities 

should adhere to the following principle: 

            1.  Minimize impact 

 2.  Build environmental and cultural awareness and respect 

 3.  Provide positive experiences for both visitors and hosts 

 4.  Provide direct financial benefits for conservation 

 5.  Raise sensitivity to host countries, political, environmental and social climate 

 6.  Support international human rights and labor agreements. 
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4.  Finding to related theories in relation to cultural tourism 

       Chanan (n.d.) stated that a component of cultural tourism is emphasized to 

a special temptation such as museum, archaeological site, theatre, orchestra and other 

concerts, etc.  Also, the tourist would be travel by other reasons as cultural aspect such 

as religious reason, handicrafts showing, etc.  Cultural tourist is the group of people 

who are interested opposition of mass tourism as special interest demand by expectation 

and  temptation of cultural tourism.  For the objective of tourism is studying of new 

culture, feeling exciting and getting more knowledges and experiences.  Furthermore, 

there are learn in distinction of culture, art, tradition and ceremony at tourist attraction.  

Especially, cultural tourism is the way to support of community as sustainably.  The 

basically cultural tourist is: 

 1.  The tourist has an enthusiastic to get experiences for travel experience. 

 2.  The tourist has a motivation for finding a unique site. 

 3.  The tourist has a motivation for cultural experience. 

 4.  The tourist has an strenuous inspiration. 

 5.  The tourist has an interaction either tourist attraction or local people. 

 6.  The tourist has an expectation of either tourist attraction or local people. 

 7.  The tourist has interested in the real sites. 

 8.  The tourist ignore artificial tourism 

  

5. Finding to related theories in relation to community based tourism-CBT 

      For  the propose of  community based tourism development is the way of 

using tourism to community development and environmental conservation.  So the first 

thing before linking tourism and community development, it is essential to analysis the 

community situation and concentrate to unified development; social, culture, economic, 

environment and political sector. 
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Figure 3 The component of community development 

Source: Suansri,P. (2003)  

 

Research methodology 

 

Research design 

This research design is the research methodology planning process system by 

using  the qualitative methodology in order to find the answering of research questions 

and also research objectives of studying the historical sites and specific the tourist 

management problems each sites, considering the potentiality of Tai Lue and Tai Yai 

communities to organize a model of tourism management plan of Chiangkham district, 

Phayao province.  The data sources are collected into two types, consisting of primary 

data and secondary data for reliability and validity of data. 

 

Primary data sources 

The observation and In-depth interview method will be used for data collected 

which be involved with Tai Lue and Tai Yai ethics with in Chiangkham district,Phayao 

province.The considering of interviewing 10 people of the local authorities and all 

stakeholders at each area with the most senior representative responding to provide their 

opinions and attitudes for supporting the guideline of tourism management guideline of 

Chiangkham district,Phayao province.  

Moreover,  Secondary data sources was reviewed from many sources which is 

related to community based tourism concepts, theories, textbooks, academic, journal 

and researches, press conferences, articles and texts covered from internet searching.  

In order to find out general information and strategic the tourism management plans for 

CommunityEconomic

Politics

Environment

Culture

Social
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specific all relevant information on the potentiality of Tai Lue and Tai Yai communities 

to organize a model of tourism management. 

 

Research instruments 

This thesis aim to study of qualitative research by in-depth interviewed and 

observation on-sited to support on planning and guideline of tourism management each 

sites as sustainably.  With the related literature reviews , objective and evidences. The 

qualitative survey was conducted by using opened-end questions to interview of 10 of 

all stakeholders including president of local authorities to their perspective on specify 

the problem sites and the success of sustainable tourism management of studied site.  

The in-depth interviews as semi-structured interview focused on the factor of 

sustainable tourism management which interrelated with objective and research 

question.  

 

Data collection 

The first stage of beginning of data collection is finding the related 

documents,the chief of community ‘s interviewing such as the Assistant Chiangkham 

District Chief Officer,etc.To find out the conceptual framework of tourism in 

Chiangkham district,Phayao province by using the potential of community 

member.Moreover,using secondary data sources for helping to identify the 

problems,define and refine the approach to research questions,the key existing variable 

and moreover giving an insight for the analysis of the primary data.By using relevant 

sources, textbooks, articles, press , journals , case studies, internet access, action 

research,thesis and other sources. 

Moreover, using in-depth interviews as semi-structed interview to the president 

of local authorities or local honorable person.Furthermore,there is on-site observation 

at 5 tourist attraction in the holiday period or event such as international Tai Lue’s day 

for observation in tourist behavior to tourism in the context of tourism management 

guideline. 
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Results and Conclusion 

 

The mainly significant value of Chiangkham district, Phayao province 

influenced to the advantages of the management plans are the cultural heritage site 

prevention presented by strong and long history or background.  Especially the cultural 

value of this old city can absolutely affected to the strength way of tourism management 

planning. 

Moreover, the another aspect of the city value is the social value aspect which 

there is the local residents still keeping their cultural heritage sites, cultural tradition 

throughout native language, local foods and costumes as perfectly as past time its 

present the unique of the community by social responsibility conservation in their way 

of life.  So the visitors can feel with the authentic of Tai Lue and Tai Yai community 

which are interested uniquely point of tourist attraction choosing of visitors. 

      Especially, the abundant of environment significance value in Chiangkham 

district, Phayao province is another aspect of genuineness environment value which is 

the perfectly climate and tourist attractions such as Phu Sang National Park, etc.  The 

major of environmental value in the community is presented the variety of natural 

resources including wildlife.  Thus, the tourism management plans in the community 

will be connected to tourism management plans absolutely by existing of environment 

condition influenced. 

     Also, the most important aspect in the Chiangkham district, Phayao province 

to be a suitable tourism management is economic value of community to increase the 

quality of life of local people as comfortably and community based tourism 

development.  This economic value aspect in Chiangkham district, Phayao province  

can show that the local people can use their authentic of natural resources and cultural. 

Finally, this research  is found  that there is  6 problems as disadvantages aspect 

happened  for the tourism management plans this moment from indepth-interview 

instrument of the important person involved with the development guideline  foe 

tourism management plans in  in Chiangkham district, Phayao province.  Those are 

limitation of budget, lacking of basic infrastructure, restaurant, accommodation, 
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government policy changing, unsuccessful budget management, non-income from 

tourist, environmental problems, site management problems.   

         

Discussions 

  

      In term of the development guideline to tourism management plans in 

Chiangkham district, Phayao province is the community remains its authentic of 

cultural and natural resources by the way of life conserving of the local members.  Thus 

it absolutely could doing the resolution for tourism management as followings: 

 

1.  Local members is the center of planning 

     To support the community members demands the tourism management plans 

have to bring the local members are the main factor of plans who are request tourism 

planning by community demand for sustainable tourism as economic, social, cultural 

including environment aspects balancing. 

2.  All stakeholders have to understand the community value 

     All the stakeholders in tourism system; government sector, non-of sector, 

local members, visitors have to understand the real history of Tai Lue, Tai Yai 

communities including the Chiangkham history as perfectly in order to deeply 

understanding of community value for sustainable tourism.  Thus it can separate the 

tourism types in Chiangkham district, Phayao province by two types; cultural tourism 

and natural resources tourism.  Therefore when the people have deep understand in each 

sites by history value so the results can be straightly benefit to community 

3.  Generating the community networking  

     The villager’s cooperation has to build the a stronger header each villages 

who have more power and opened-mind to other people suggestion) to give their local 

members demands and problems to tourism management one person per one village 

including the local wisdom in order to sustainably community based tourism 

development working cooperation with other sector such as government sector, non-

government sector, temple, school, etc.   

4.  The sustainable tourism goal 

     The community members have to have their same goal of sustainable 

tourism, strong of tourism management and building the local authorities by local 

cooperation continuously in tourism management system. 

5.  Social crisis adjustment 

     The community can specify their strong potential ability of each tourist sites 

as community based tourism both of social impacts and sustainable tourism knowledge 

working.  Then after that the community networking will know their best points and 

week points for a variety of situation changed adaptation.  For the example, even though 
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there is low season (least tourists) but the local people can gain their income from 

agriculture instead. 

6.  Facilities 

     The local members should increased the tourism facilities as enough for 

tourism demand such as homestay, etc. The facilities should be designed by still 

conserving the originally natural resources and cultural value by combination design.  

And also the facilities should be separated from cultural heritage sites and natural sites 

for destroyed protection. 

7.  Government sector and private sectors 

      The government sector and private sector are the community supporting 

organization whose are listen what that local member want to be the sustainable tourism 

and giving them the suggestions and budget development. 

8.  Knowledge interchanged 

     The success of tourism management planning of Chiangkham district, 

Phayao province is the way of knowledge interchanged between local members and the 

visitors explained by stimulation the  cultural exchange and mutual respect between 

hosts and guests after the tourist activities the community can gain the benefit of 

community development, cultural exchange and tourist income from the visitors, the 

visitor also get the knowledge from tourism both natural resource and cultural resource 

by sustainable tourism.  

    

Recommendation 

 

 To build the guideline of tourism management plans in Chiangkham district, 

Phayao province should be implemented by studying the principle of  the history and 

background of its tourist attractions and sustainable and cultural tourism management 

Belong with community based tourism theory.  It could be applied to the appropriate 

environment of community and the authentic unique tourist attractions for connection 

between the local members who are the host of community and the tourists who are the 

guest of community for living in the community as sustainable tourism supporting the 

economy of community, social cooperation and responsible for the community effected 

protection including the environment conservation.  The local members must be the 

header of building the tourism management plans by specify what they want to make 

the community keep walking forward through the sustainable tourism in the 

globalization with the government sector and non-government sector support  should 

be  who always budget supporting and give the knowledge suggestion to the community 

integration. 
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Abstract 

As Developing Countries try to implement Welfare policies such as Universal 
Healthcare and Free Public Education, there are considerations that must be made on 
how these policies may impact societies. One of the effects of a Welfare State 
implemented in Developed Countries is the loss of religious belief, due to public 
feelings of security. The research looks into whether the same relationship can be 
applied to Developing Countries implementing Welfare States. Preliminary results 
gathered from figures of government Welfare Spending shows no correlation between 
Welfare Policies and the lack of religious beliefs in Developing Countries. Further 
interviews with leaders and members of Atheist organisations in both developed and 
Developing Countries found that while Welfare policies do indeed lead to a decrease 
in religious beliefs in Developing Countries, the same does not apply to Developing 
Countries, due to the population still suffering from the effects of the lack of 
development such as poverty, despite attempts to alleviate these effects through 
Welfare policies. Issues of implementation of Welfare policies were also raised, as the 
case studies of Thailand and Indonesia showed that government funding for education 
and healthcare alone does not equal high quality education and healthcare in 
Developing Countries, especially those prone to corruption.  

Keywords: Development, Welfare State, Religion, Atheism, International Political 
Economy 

Introduction 

The process of development in Developing Countries can take place in many 
different ways, one of which is to adopt a Welfare State. A Welfare State refers to a 
concept of government where the state plays a key role in protecting and promoting 
their citizen’s economic and social well-being. The concept originated from Europe, 
particularly from Germany under Otto von Bismark, which introduced Welfare 
aspects such as pensions and medical care, which have become major staples of a 
Welfare State. Today, the Welfare State is most associated with European countries, 
especially Scandinavian countries, who have the highest Welfare expenditure out of 
their GDP in the world, but are also regarded has having the greatest coverage of 
Welfare, resulting in some of the lowest rates of poverty and highest levels of 
development in the world. The model of Welfare used in these countries (extensive 
coverage funded through high taxes) is commonly referred to as the Scandinavian 
Model. These countries, especially Denmark and Sweden, are also the countries with 
the highest rates of people who do not believe in god. 

The rejection of religion and atheism are widely used to refer the rejection of 
religion as an institution or as the rejection of deities, respectively. Both terms are 
often used interchangeably and have widely different meanings that can cover 
different beliefs. The rejection of religion refers to the rejection of religion as an 
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institution, meaning one may choose to not become a member of any church or attend 
any religious ceremonies. Atheism, in the broad sense, is a rejection of belief in 
deities, in contrast to the belief that one or more deity exists. Therefore, one can 
believe in a religion without deities. Some interpretations of Buddhism, for instance, 
say that Buddhism is an atheist religion, meaning it is a belief, with a religious 
institution but without a deity, as Buddha is not seen as a deity according to these 
interpretations. Buddhism is therefore seen as a religion, but some would argue that it 
is an atheistic religion (Martin 2004). Conversely, people can also be irreligious but 
still believe in deities. This is common in Communist and former Communist 
countries like China and Vietnam, where, despite the Communist party’s attempts to 
eradicate religion, people still do believe in supernatural concepts such as 
reincarnation and worshipping ancestors.  

For the purpose of this research, the terms “rejection of religion”, “irreligious” 
and “atheism” will be used interchangeably to mean the intersection of both 
aforementioned concepts, meaning people who do not see religion as an important 
part of their life, both in the sense of identifying themselves as having a religion as 
well as not believing in the concept of deities.  

Countries in the developed world that have adopted Welfare States have also 
been countries with a high rate of the population rejecting religion or not believing in 
god. This is in contrast to countries in the developed world with a relatively weaker 
Welfare system, most notably the United States, where the majority of people still 
have religious beliefs and where religion still plays a large role in life and domestic 
politics.   

In recent decades, many Developing Countries have tried to adopt and develop 
a Welfare State, either in conjunction with, or as opposed to, a liberal democracy that 
encourages free trade with low government intervention. Sometimes, this is done 
under a genuinely desire to replicate the success of Developed Countries. Other times 
it is done more as populist policies by leaders, as the poor form a majority of the 
voting demographic and policies like universal healthcare and free education are very 
attractive to these voters. Regardless of the intentions of governments, this research 
will aim to answer whether the adoption of the Welfare State by these Developing 
Countries will result in the population rejecting religion and to what degree.  

Objectives: 

1) To find the link between a Welfare State and Atheism 
2) To find whether a developing country’s adoption of the Welfare State will 
result in its people rejecting religion 
3) To examine reasons why people reject religion 

Research Methodology 

Research Hypothesis: “The implementation of a Welfare State in Developing 
Countries will not result in as much rejection of religion as it does in Developed 
Countries.”  

Rejection of religion is a result of a Welfare State in a society that is already 
industrialized and developed that can cater for a Welfare State, rather than when a 
Welfare State that is used as a means to develop a society. There will also be other 
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intervening factors such as culture, national/ethnic religions and the separation (or 
lack thereof) of church and state, which will determine the amount of religion 
rejection in each countries.   

The initial research is a quantitative analysis that attempts to find the 
relationship between the indicators of Welfare (IV) and indicators of atheism (DV) in 
both developing and Developed Countries.  

Indicators of Welfare (IV) include: 

-‐ Government spending on education, specifically total public spending on 
education as a percentage of that country’s GDP. Education is one of the 
main aspects that any state provides to its citizens whether the state has a 
welfare policy or not. However, high investment into education could 
signal a government’s intention to make high quality education available 
to all citizens. Nigel Barber (2010) argued in his study of the main causes 
of atheism that “atheists are more likely to be college-educated people who 
live in cities that are highly concentrated in the social democracies of 
Europe.” 

-‐ Government spending on healthcare, specifically per capita government 
spending on public health in United States Dollars. Similarly, government 
funding into healthcare does not mean it has the intention to provide cheap 
or free universal healthcare to all at the expense of the private sector, but 
universal health care is one of the main aspects of a welfare state and a 
high investment into healthcare should yield higher quality of living, 
which is one of the main reasons for people to give up religion as 
theorized by Norris and Inglehart (in Zuckerman 2006) 

The indicator of Atheism (DV) is 

-‐ Percentage of people who answered that religion is “not important at all” 
in the World Values Survey 

This analysis gives the initial answer to whether there is a correlation between 
a Welfare State and the amount of people who reject religion. However, while 
quantitative analysis may be able to show a correlation between a Welfare State and 
indicators of atheism, qualitative analysis is also done in order to look deeper into 
whether Welfare in fact leads to people rejecting religion.  

There will be many other variables that may result in a higher or lower rates of 
atheism, which cannot be accounted for with just a Welfare State. Qualitative analysis 
takes the form of case studies of specific countries, studying literature on that 
country’s religious traditions and its non-religious communities. Interviews are also 
conducted with leaders or members of atheist organizations in those countries to 
determine if there is truly a link between Welfare and atheism, and what other factors 
may exist that determine atheism.  

To this end, 3 countries will be selected for the case study, one developed 
(from the top half of the Human Development Index) country with an already 
established Welfare system and two Developing Countries (from the bottom half of 
the Human Development Index) that aspire to implement Welfare States or at least 
policies that can be seen as elements of the Welfare State.  
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The criteria for determining whether a country in the top half of the HDI has a 
Welfare State are as follows: 

Regarding healthcare, the country must have a universal healthcare scheme, 
which is defined by Stuckler, Feigl, Basu and McKee (2010) as countries where 

1- Healthcare legislation explicitly states that the entire population is 
covered under a specified health plan 

2- The country’s population’s access to skilled attendance at birth and 
healthcare insurance (including social health insurance, state coverage, 
private health insurance, and employer-based insurance based on the ILO 
data) must be greater than 90%, which serve as broader proxy indicators 
for access to care, using the latest data available and based o the ILO 
threshold 

Stuckler et al (2010, p. 15) 

According to Stuckler et al (2010), there are 58 countries that fulfilled this 
criteria in 2009.  

Regarding education, a country is considered to have a Welfare State in terms 
of education if  

1- The country’s total public spending on education as a percentage of GDP 
is higher than 3% for the last consecutive 5 years of available data 

2- The country’s total public spending on education as a percentage of total 
government expenditure is higher than 15% for the last consecutive 5 
years of available data 

A country that is judged to have aspirations of having a Welfare State are 
defined as countries that have tried to enact policies similar to the aforementioned 
criteria, regardless of intention and success.  

Based on these criteria, the following countries are chosen for case studies 

-‐ Denmark as a Developed Country with a Welfare State 
-‐ Thailand as a Developing Country that is trying to implement elements of 

the Welfare State. The government’s 30 baht healthcare scheme is 
considered an attempt towards universal health care (Hanvoravongchai 
2013) and public spending on education is above both criteria above 

-‐ Indonesia as another Developing Country that is trying to implement 
elements of the Welfare State. The Indonesian government has already 
introduced Universal Health Care to Jakarta, with the aim of extending the 
program to cover all of Indonesia by 2019 (Harimurti, Pambudi, Pigazzini, 
Tandon 2013) 

For quantitative results, data from 78 countries are collected. These 78 
countries are chosen because there is data on religious beliefs available on the World 
Values Survey under the question “How important is religion to you?”. The 
percentage of those who answered “not important at all” is the dependent variable. 
The last available data from the last 10 years is used.  
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The independent variables come from data on government spending on 
education and healthcare. For education, data is collected from the World Bank in the 
form of percentage of GDP. The last available data from the last 10 years is used. For 
healthcare, data is collected from the World Health Organisation in terms of 
government spending on healthcare per capita from 2010.  

Data from is also grouped into the 4 quartiles of the Human Development 
Index (HDI) in order to distinguish Developed Countries from Developing Countries.  

Within the case studies, the research will look into the role of religion in the 
country in the past, how has Welfare, or the lack thereof, affected the country and the 
role of religion today. It will then attempt it explain the link, if any exists, between 
how Welfare has affected the country’s development, industralization and the rate of 
religion rejection in that country. 

Furthermore, if there are atheist groups in the country, leaders are interviewed 
and members surveyed. The interviews and surveys will mainly focus on whether 
Welfare, or the lack thereof, has affected whether people decide to give up religion.  

Atheist groups are searched for on the internet. If there is a group on Facebook, 
the researcher will join the group and contact the leader with the purpose of the 
research and asking to interview the leader. The researcher will also post on the group 
asking for volunteers to be interviewed. In the case of there being more than one 
atheist group for a country, the researcher will choose the 2-3 largest and/or most 
active groups, judging by their activity and membership on Facebook.  

 

Results/ Conclusion 

Figure 1: Government Spending on Education and Atheism 

 

Source: World Bank 2004-2013, World Values Survey 2004-2014 

Figure 2: Government Spending on Healthcare and Atheism 

"Creative Education: Intellectual Capital toward ASEAN " 829 Graduate School, Silpakorn University



	  
	  

 

Source: World Health Organisation 2010, World Values Survey 2004-2014 

Figure	  1	  shows	  that	  there	  is	  very	  little	  correlation	  between	  spending	  on	  
education	  and	  irreligion.	  In	  fact,	  it	  appears	  that	  Developed	  Countries	  (the	  
countries	  in	  the	  first	  and	  second	  quartiles)	  actually	  spend	  less	  of	  their	  
government	  budget	  on	  education	  compared	  to	  countries	  in	  the	  bottom	  two	  
quartiles.	  Two	  countries	  spend	  more	  than	  30%	  of	  their	  government	  budgets	  on	  
education	  and	  they	  are	  both	  from	  the	  third	  quartile.	  They	  are	  Thailand	  who	  
spends	  31.5%	  of	  its	  government	  budget	  on	  education	  and	  has	  0.4%	  atheists	  and	  
Ghana	  who	  spends	  33.1%	  of	  its	  government	  budget	  on	  education	  and	  has	  0%	  
atheists.	  Aside	  from	  Thailand	  and	  Ghana,	  four	  countries	  from	  the	  third	  quartile	  
spend	  more	  than	  20%	  of	  their	  government	  budget	  on	  education,	  meaning	  that	  
half	  of	  the	  countries	  in	  the	  third	  quartile	  that	  have	  been	  surveyed	  and	  whose	  
data	  were	  available	  spend	  more	  than	  20%	  of	  their	  government	  budget	  on	  
education.	  Out	  of	  these	  eight	  countries,	  only	  Vietnam	  has	  more	  than	  10%	  
atheists.	  However,	  Vietnam’s	  lack	  of	  a	  religious	  population	  is	  due	  to	  coercive	  
atheism,	  as	  Zuckerman	  has	  pointed	  out,	  which	  is	  a	  common	  occurrence	  in	  
Communist	  countries.	  Data	  for	  countries	  in	  the	  fourth	  quartile	  is	  only	  available	  
for	  8	  countries.	  Their	  education	  spending	  percentage	  ranges	  from	  5.7%	  (Zambia)	  
to	  24.4%	  (Ethiopia),	  but	  only	  one	  of	  these	  countries	  has	  more	  than	  3.5%	  atheists.	  	  

In contrast, of the 46 countries from the first two quartiles whose data has 
been collected, only two countries spend more than 20% of their government budgets 
on education. They are South Korea from the first quartile, who spends 25% of its 
government budget on education and has 18.5% atheists and Malaysia from the 
second quartile, who spends 20.9% of its government budget on education and has 
0.2% atheists. However, while only one country from the bottom two quartiles has 
more than 10% atheists, 25 out of the 46 countries from the top two quartiles have 
more than 10% atheists. In the top quartile, 17 out of 25 countries, or 68% of 
countries surveyed, have more than 10% atheists.  

While Figure 1 does show that more Developed Countries are more likely to 
have atheists, it does not seem to show any correlation between education spending, 
as an indicator of a Welfare State, and development, let alone atheism. In fact, it 
appears that most Developed Countries only spend a moderate amount of its budget 
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(10-20%) on education, while Developing Countries are more likely to spend a larger 
percentage on education. One obvious reason for higher investment into education by 
Developing Countries, especially those in the third quartile, would be that these 
countries would like to stimulate development and move towards becoming a 
Developed Country, which fits with Rudra (2007)’s theory of Developing Countries 
wanting to develop a productive Welfare State as well as, or rather than, a protective 
Welfare State. These countries may have to spend more on education in order to 
provide for schools in rural areas or to improve their curriculum. Developed Countries, 
in contrast, already have a stable educational system in place and are therefore less 
likely to have to spend government budget to improve their educational system.  

Figure 2 shows, firstly, that the most Developed Countries spend much more 
on public healthcare than the three bottom quartiles. In fact, only 3 out of the 25 
countries from the first quartile whose data were obtained spent less than 1000 US 
Dollars per capita on public healthcare, while no country in the bottom three quartiles 
spent more than that same amount. Most countries in the top quartile also seem to 
have more atheists than from the other 3 quartiles. Here it can also be seen that most 
countries in the second quartile spend more on healthcare and has more atheists than 
countries in the bottom two quartiles. The one exception is China, which spends a 
moderate amount on healthcare compared to other countries in the third quartile but 
has the highest amount of atheists of all countries surveyed. China, like Vietnam, is a 
Communist country and atheism in China is more likely to be a result of coercion 
rather than developing organically. Furthermore, while China does not have a national 
religion and its government has implemented coercive atheism since its Communist 
revolution, a majority of Chinese people still believe some kind of deities, as well as 
traditional Confucian concepts and traditions, which can be considered theist. Aside 
from China, Vietnam is the only country from the bottom two quartiles that has more 
than 10% of atheists, for similar reasons already mentioned. At 81 Dollars per capita 
per year spent on Public Health, Vietnam’s government spends a relatively low 
amount on healthcare compared to other countries in the third quartile. The country 
that spends the most amount of money per capita on public health from the 
developing world is South Africa, who spends 412 Dollars, which is in fact more than 
one third of the sampled countries from the second quartile. Its percentage of atheists, 
however, sits at a lowly 3%, lower than the average percentage of countries in the 
third quartile. This indicates that while there is a correlation between public 
healthcare spending and atheism in Developed Countries, there is again no correlation 
between government spending on public health in Developing Countries and the 
amount of atheists in the country.  

The two figures seem to indicate different things. It appears that government 
spending on education has little bearing as to whether a population will become 
atheists, while healthcare spending has a clearer impact, where the more the country 
spends on public health, the more atheists that country is likely to have (and also the 
more developed that country tends to be). Exceptions exist in both cases, of course, 
particularly with high levels of atheism in Communist countries like China and 
Vietnam, however, these anomalies should be seen as a result of coercive atheist 
government policies rather than a result of development or Welfare.  

Trends of Welfare and Atheism in Case Study Countries 

1. Role of Welfare on atheism in Developed Countries 
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Atheists in Denmark, one of the most Developed Countries in the world with 
one of the world’s strongest Welfare systems and least religious population, claim that 
a developed, educated democracy with a strong Welfare system definitely plays a 
major role in people becoming irreligious. According to Nana Prentø, Deputy 
Chairman of the Danish Atheist Society:  

Democracy has taken religions place as authority, education has taken its 
place as moral guide and Welfare has taken away the need to pray for good 
health and daily food. We no longer have to fear the future or take comfort in 
the rewards after death. Welfare and a pension plan works much better. 

Kurt Bilsbø, Chairman of the Danish Atheist Society, reiterates the sentiment 
in a separate interview, saying  

People in poor countries have to cling to something to relieve their pains- be 
it hunger or sickness. If nobody can help them, then they pray to God. In 
Developed Countries, it’s insulin, morphine or medicine that cures me. 

Prentø went on to argue that religion makes people feel safe against existential 
threats like disease and starvation. However, in a Developed Country with a good 
Welfare system like Denmark, there is no need for the people to worry about these 
things as the government can provide them Welfare.  

In Denmark, the Welfare State emerged almost hand in hand with its 
economic development. Denmark’s first protectionist laws came about around the 
same time as its industrialization, with pensions being introduced in 1891, less than 
10 years after the first cooperative diaries and slaughterhouses are opened- signaling a 
move from basic agricultural production to more advanced animal products 
production. Further developments of the Welfare State such as shorter working hours 
and free education were introduced during the interwar period (Kærgård 2006, p. 5). 
By the time the unemployment crisis triggered by the 1973 oil crisis hit Denmark in 
1974, the state was ready to give support to those forced to leave the labour market. 
Today, Denmark, along with its Scandinavian neighbors, are seen as the world leaders 
of social democracies with strong Welfare systems funded by high taxes. They are 
also known as the most Developed Countries in the world. All the four Scandinavian 
countries were in the Top 25 countries with the highest Human Development Index in 
the world, according to the 2014 Human Development Index report. All four 
countries are also known to be the least religious in the world.  

The trend towards irreligion in Denmark is increasing, both in terms of church 
membership and actual beliefs. Membership of the Danish Lutheran Church has fallen 
from 91.6% in 1984 to 78.4% in 2014, and the actual amount of atheists in Denmark 
ranges from 40-80% depending on the survey, making it one of the least religious 
countries in the world.  

2. Welfare and Atheism in Developing Countries 

In contrast, atheists in Indonesia and Thailand do not believe Welfare plays a 
role in making people irreligious. However, in a separate question asking what is the 
main factor in making people irreligious, most respondents answered education.  
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Interestingly, half of Thai atheists who responded that Welfare is a factor in 
making people less religious refer to “a good Welfare system”, implying that if the 
Welfare State does not achieve its objectives in providing a basic safety net for its 
citizens, then it will have no effects on people becoming less religious. One 
respondent acknowledged that Welfare systems that are successfully carried out in 
Developed Countries have indeed had an effect on making people less religious. 
Otherwise, however, few respondents see any link between Welfare and atheism.  

3. Welfare before Development vs Development before Welfare 

Denmark’s development of its Welfare State is consistent with Rudra (2007)’s 
theory of the implementation of the Welfare State in already Developed Countries. Its 
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Welfare State was implemented only after its market was developed, thanks mainly to 
the industrial revolution, and the country reached a stage of development. Its Welfare 
State therefore is only a protective Welfare State as their market has already been 
developed.  

In contrast, both Thailand and Indonesia’s attempts to develop a Welfare State 
or to implement elements of the Welfare State have been both productive and 
protective. Thailand’s policies, be it from Thaksin-aligned, military or Democrat 
governments, have aimed to promote and expand the market in Thailand in order to 
increase development, increase competitiveness or for political gain. Similarly, 
Indonesia’s implementation of Welfare policies is a means to achieve development or 
political gain rather than a result of development. Thailand and Indonesia are both 
currently still Developing Countries, so the implementation of Welfare policies by the 
Indonesian government, such as its universal healthcare package, is an example of 
promoting a dual Welfare State by promoting the growth of a capitalist market as well 
as protecting its citizens.  

Therefore it can be said that in Thailand and Indonesia, such is the case in 
most Developing Countries trying to implement a Welfare State, welfare is used as a 
means to achieve development, while in Denmark and most other Developed 
Countries, it is a result of development. Whether a productive Welfare State can lead 
to the same kind of development and provide basic Welfare as well as a protective 
Welfare State with an already developed capitalist market still remains to be seen. As 
previously mentioned in the literature review, South Korea is one of the few non-
Western countries to have achieved development in the past 50 years, and its 
economic growth that started in the 1960s preceded Welfare policies such as universal 
healthcare in 1989 and employment insurance in 1995 (Kim 2006). 

This one major difference is possibly the likeliest explanation as to why the 
implementation of Welfare State elements in Developing Countries has not and 
should not lead to an increase in atheism. Based on interviews with members of the 
Danish Atheist Society, a developed society that provides basic Welfare for its 
citizens leads to the citizens no longer relying on deities and supernatural beings to 
relieve their suffering, which makes them eventually become irreligious. While 
Developing Countries like Thailand and Indonesia are also trying to provide elements 
of the Welfare State such as Universal Healthcare and Free Education, they are doing 
so before they have achieved development. Therefore, the factors that are required for 
people to stop believing in religion are not complete, as there are still conditions 
associated with Developing Countries such as poverty that still brings suffering to the 
population, which the government may not be able to support. Furthermore, the 
quality of education and healthcare in some Developing Countries are also not as high 
as those in Developed Countries. Thus even though the government may be trying to 
push for universal healthcare and education, the quality it provides may not be high 
enough to lead to development. The people in Developing Countries therefore find it 
necessary to turn to religion to relieve their suffering from their societies, despite 
existing elements of a Welfare State.  

 

Discussion 
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Based on both quantitative data looking at the correlation between government 
spending on education and healthcare and the percentage of people who do not 
consider religion important, as well as surveys and interviews with atheists in 
Denmark (a Developed Country with a Welfare State) and Thailand and Indonesia 
(Developing Countries with elements of the Welfare State), it appears that the 
hypothesis is supported. While Developing Countries that have implemented Welfare 
policies after they already have a developed capitalist market experience a reduction 
in religious belief, the same pattern does not seem to apply to Developing Countries 
that are implementing either a full Welfare State or elements of it.  

There appears to be a few factors that lead to this difference. Firstly, as per 
Rudra’s theory, Developing Countries that implement Welfare policies tend to do so 
in order to develop its economy as well as, or as opposed to, protecting the economic 
well being of its citizens, which is what developed Welfare States tend to do. This 
means that Developing Countries that try to implement Welfare policies are doing so 
before they have a developed capitalist economy where most of its citizens are 
economically secure. Therefore, elements about the Welfare State that have led to a 
reduction in religious belief in Developed Countries like cheap healthcare reducing 
mortality from easily curable diseases or unemployment benefits keeping those who 
have lost their jobs economically stable do not apply in Developing Countries. Most 
people in Developing Countries still face the dangers of disease, poverty, lack of 
education and unemployment.  

Whether a country has a national religion as stated in the Constitution does not 
seem to have much of an impact on whether its people become atheists, as Denmark, 
one of the least religious countries in the world, has a national religion in its 
constitution. However, enforcement of that religion can play a role in society. Here, 
the role of religion in education should not be underestimated. Despite the national 
religion being mandated by the Danish constitution, the Danish education system is 
devoid of religious teachings. It is in fact illegal for Danish educations, even 
homeschooling parents, to teach creationism. In contrast, one of the top reasons given 
by Thai atheists as to why they think people become irreligious is feelings of being 
indoctrinated in schools.  

Atheists in both Thailand and Indonesia also cite education as the top factor in 
making people irreligious, but see no link between education and Welfare. This points 
out to the lack of quality, secular, public-funded education in Developing Countries.  

Recommendations 

As developing nations try to import policies from the West, especially Welfare 
policies, either out of a genuine interest to create a social base for their population or 
as part of populist policies, there are factors that must be considered, religion being 
one of them. There is a clear link in the developed world between countries with 
stronger Welfare systems and those that are least religious. It is unclear whether this 
link is applicable to countries in the developing world, however, especially when 
governments of the developing world decide to use Welfare as a means of promoting 
development, both in terms of developing a liberal capitalist market and developing 
social standards, rather than as a result of already having a secure capitalist market 
and developed government structure to provide for its citizens, as is the case in 
Developed Countries. Also, a reason that Developing Countries, regardless of the 
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existence or the aspirations of having a Welfare State in the countries, are still 
Developing Countries is because of the failed implementation of policies, either due 
to corruption, political instability or exploitation from Developed Countries. 
Therefore, the views towards a Welfare State in Developing Countries are likely to be 
different to the views towards a Welfare State in Developed Countries, where Welfare 
policies have been successfully implemented and the population could indeed reap the 
benefits of the policies. The image that people in Developing Countries have when 
they hear the words “public school”, “universal healthcare” or “unemployment 
benefits” are likely to be very different to the image that people in Developed 
Countries have. However, this is beyond the scope of this research.  

Still, the link between Welfare and atheism is something that many 
Developing Countries have to consider, because in many Developing Countries, 
religion still plays a large role in unifying, as well as dividing, its population. If a 
government is so keen on implementing Welfare, and if Welfare is successful, there is 
a chance that the population may turn away from religion, which may or may not 
shape the way society functions greatly. On the extreme, the country may fall into an 
identity crisis, especially if it has had a strong religious tradition or a religion that is 
associated with the country’s history. However, the likelier outcome should Welfare 
be successfully implement could be like that Denmark where people still identify with 
a religion but come to rely less on religion as a source of comfort, peace and 
fulfillment, as government Welfare is able to adequately provide those things to them. 
The Danish example shows that it is possible to have a state providing for its 
population in times of need and still have a religion that is embedded by national 
identity.   
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Abstract 

 Fear of falling (FOF) is a common psychological problem of older adults but it 

is a significant issue. It may lead to numerous long-term adverse effects on physical, 

psychosocial function and eventually reduces quality of life of older adults. This 

descriptive correlational study aimed to examine the relationships between activities of 

daily living, depression and FOF among Vietnamese older adults. 153 older adults who 

have been living in community of seven communes of different districts in Danang, 

Vietnam were randomly selected as samples of study. Data were collected from 

February to May 2015 via 4 questionnaire-based interview instruments: a demographic 

questionnaire, The Fall Efficacy Scale-International (FES-I), Barthel Activities of Daily 

Living, Geriatric Depression Scale (GDS). Data were analyzed using descriptive 

statistics and correlational statistic.  

 Results revealed that the mean score of FES-I was 34.95 (SD=11.36) which was 

at high level of FOF. The relationships between ADLs and FOF were significantly high 

and negative r=-.80 (p<.001) respectively. There were significantly positive 

associations between depression and FOF, r=.45 (p<.001) respectively. 

 FOF is more common in older adults who are dependent ADLs, having any 

signs of depression. The further research is suggested for finding predictors of FOF and 

generating the specific intervention strategies for reducing the FOF among community-

dwelling older adults. 

Key words: fear of falling, older adults, Vietnamese, community-dwelling 

Significance 

The world has experienced a dramatic increase in the number of aging 

population. It has become one of the most important considered problems of many 

countries during the past few decades. Especially, national health care systems have 

been coping with numerous health problems of older adults. Among them, fall is one of 
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the most common and problematic issues that we have to concern when taking care of 

elderly. Globally, it is a major public health problem with numerous serious physical 

and psychosocial consequences (World Health Organization, 2012). FOF, which is 

defined as a lasting concern about falling that can lead to an individual avoiding 

activities that he/she remains capable of performing (Tinetti & Powell, 1993), is one of 

the most important and common psychological consequences of falls with high 

prevalence and a range of negative effects to older adults. It is popular in community-

dwelling older adults, ranging from 3% to 85% (Scheffer, Schuurmans, van Dijk, 

Hooft, & De Rooij, 2008; Zijlstra, et al., 2011). A higher prevalence of FOF has been 

described in 29% to 92% of those who have fallen (Legters, 2002). However, it has also 

been reported that up to half of the older adults who have never fallen have a FOF 

(Murphy et al., 2003). FOF will lead to numerous long-term adverse effects on 

physical, psychosocial function and reduces the quality of life of older adults finally. 

More particular, older adults with FOF may enter a debilitating spiral of loss of 

confidence, restriction of physical activities, immobility with numerous serve 

consequences such as osteoporosis, constipation (Scheffer et al., 2008), increased 

physical frailty (Brouwer, Musselman, & Culham, 2004), increased falls (Scheffer et 

al., 2008), loss of independence and decreased social participation (Dias et al., 2011). 

These negative consequences will lead to decreased quality of life and life satisfaction 

(Kato et al., 2008). Additionally, it will lead to increased medication use, care 

utilization cost, and institutionalized care (Delbaere et al., 2004; Deshpande et al., 

2008; Yardley, Donovan-Hall, Francis, &Todd, 2007). Thus, the impact of FOF may be 

as significant a health problem as falls themselves.  

Many researchers have studied about this phenomenon and they showed that 

FOF in older adults are influenced with plenty of factors. From the results of numerous 

previous studies, among the most common and important associated factors of FOF 

were activities of daily living and depression (Denkinger et al., 2014; Scheffer et al., 

2008; Jung, 2008).  

 However, in Vietnam, although falls in elderly have been focused in some 

recent years, FOF has still been unconcerned and unstudied. From literature review, 

there is no study about FOF in Vietnam. Therefore, this study will be conducted as the 

first one which aims to examine the relationships between activities of daily living, 

depression and FOF among Vietnamese community-dwelling older adults. 

Objective 
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 To examine the relationships between activities of daily living, depression and 

FOF among Vietnamese older adults. 

Materials and methodology 

Study design  

This study was a cross-sectional descriptive correlation study. 

Participants and data collection procedure 

 The participants of this study were 153 randomized older adults who have been 

living in seven communes from seven different districts of Danang city, Vietnam. The 

sample size was estimated using G* Power 3.1.9.2 program based on a significance 

level of .05, a power of .80, and effect size of 0.2. To be included in the study, a 

participant had to be 60 years old or over, be able to communicate in Vietnamese, have 

the stable health status enough to participate in the whole study, have normal cognitive 

status (MMSE Vietnamese version ≥ 23) and have no movement limitation and balance 

problem regarding illnesses due to some illnesses such as Parkinson and stroke. 

Ethical consideration  

This study was approved by the Institutional Review Board (IRB) of the Faculty 

of Nursing, Burapha University, Thailand. The data collection was done after the 

researcher explained clearly about the study to the participants and they agreed to sign 

in the consent form. The anonymity and confidentiality of participants were ensured. 

Materials and data collection  

After receiving the ethical approval from IRB of Faculty of Nursing, Burapha 

University and the permissions from the head of primary healthcare centers, the 

researcher did home visit for data collection. Data were collected via four interviewed 

questionnaires during February to May in 2015. Firstly, the participant was interviewed 

with Demographic questionnaire, the Barthel ADL Index (Collins & Wade, 1988). 

Next, the Geriatric Depression Scale (Sheikh & Yesavage, 1986) and the Fall Efficacy 

Scale-International (Yardley et al., 2005) was used for interviewing. The reliability of 

the instruments (FES-I, GDS, Bathel ADLs) were tested by a pilot test which was 

conducted in Danang community with 30 community-dwelling older adults. The 

Cronbach’s alpha of FES-I and Barthel ADLs were .98 and .95 respectively. Kuder 

Richardson 20 of GDS was .81. 

Data analyses 

 Data was entered and analyzed by the Statistical Package for Social Science 

program version 17.0 (SPSS 17.0). The alpha level for significance was set at .05. 
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Descriptive statistics including frequency, percentage, range, mean, median and 

standard deviation was used to describe demographic characteristics. Pearson Product 

Moment Correlation Coefficient was computed to explore the relationship between 

ADLs, depression and FOF. 

Results  

The demographics characteristics of 153 participants were described in Table 1. 

It was shown that the age of older adults who participated in the study varied between 

60 and 94 with the average of 72.00 (SD=8.47). The majority of older adults’ age fell 

down in the 60-69 years olds group, accounted for 42.50%. There was an equal 

distribution between male and female group, 44.40% and 55.60% respectively. About 

marital status, the married group was the biggest one with 96 subjects (62.70%) and 

32.00% of older adults were widowers. Most of respondents were living with their 

family (68.00%), and 8.50% older adults were living alone however. The most common 

educational levels of older adults were secondary and primary, 36.60% and 34.60% 

respectively. There was still 2.60 % of participants were illiterate. 71.20% of 

participants got at least one disease and the most popular diseases were hypertension 

and diabetes. About history of falls, 75 older adults (49.00%) had no falls while there 

were 10 individuals (6.50%) had more than two falls during last year. Table 2 revealed 

that there were significant relationships between ADLs, depression and FOF among 

community-dwelling older adults. However, the strength of relationships was different. 

The relationship between depression and FOF was moderate (r=.45, p<.001) while the 

relationship between ADLs and FOF were quite high r=-.80, p<.001. 

Discussion 

Relationship between activities of daily living and fear of falling 

 The mean score of ADLs was 17.61(SD=1.70) out of 20. It meant that the 

participants were independent in ADLs, most of them could perform a plenty of daily 

activities by themselves because they were the healthy older adults who lived in the 

community. However, corresponding with the previous literatures, the finding of this 

study pointed out that there was a high and negative relationship between ADLs and 

fear of falling (r= -.75, p<.001). It meant that the older adults who were more 

independent in performing ADLs had lesser fear of falling. From literature review, 

numerous previous studies showed that fear of falling restricts the physical activities 

and also ADLs (Deshpande et al., 2008; Scheffer et al., 2008, Martin et al., 2005). 

However, dependent ADLs also had impact on fear of falling (Curcio et al., 2009). The 
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level of dependence of ADLs will affect the confidence of older adults to perform 

activities without concern about falling. The more dependent older adults were the 

higher fear of falling they had. This can be explained that the increased need for 

assistance with activities of daily living might cause older adults to be less secure about 

their physical abilities and therefore more fear of falling (Burker et al., 1995). This 

finding is quite similar with the result of the study about FOF in South Korean 

community-dwelling elderly with r=-.46 (p<.001) (Shin et al., 2010). In a study about 

FOF among dizzy and nondizzy older adults, Burker and colleagues (1995) similarly 

showed that the relationship between ADLs and FOF is significant, r=.67 and r=.26 

respectively. It is also consistent with a range of other previous studies (Patil et al., 

2014; Kim & So, 2013; Kempen et al., 2009). In a word, the current study can conclude 

that the correlation between ADLs and FOF among Vietnamese community-dwelling 

elderly is negatively significant and high magnitude. 

Relationship between depression and fear of falling  

Consistent with several previous literature, the present study found that 

depression was a significant related factor of fear of falling (r=.45, p<.001). This meant 

that the more depressive participants were, the more fear of falling they had. Firstly, 

Gagnon and colleagues (2005) indicated that fear of falling was affected by both 

physical and psychosocial factors. Depression is one of the most common psychosocial 

disorders in older adults. It is assumed that depression decreases the performance of 

automatic daily behaviors and in turn decreases the positive reinforcement that comes 

to a person. Unfortunately, decreased positive reinforcement prompt a chain of events 

that lead to increased focus on the person‘s self, increased need for assistance, 

decreased participation on pleasurable activities, and fear of falling therefore. 

Moreover, depression always accompanies with tiredness and decreased energy which 

may make people less secure about their abilities and therefore fearful of falling 

(Burker et al., 1995). In the other word, individuals who get depression are more likely 

to have fear of falling. Additionally, in self-efficacy theory, depression belongs to the 

last source of self-efficacy; it might affect the fallrelated self-efficacy in older adults. 

Older adults with depression may lose their confidence to perform the activities. The 

finding of this study significantly corresponds with the result of a study about the 

impact of depression on FOF (r=.50, p<.001) (Shin et al., 2010) and the result of a 

study about Thai elderly FOF (r=.36, p<.05) (Wongpanitkul, 2012). Additionally, the 

result of present study also agrees with numerous previous studies (Denkinger et al., 
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2014; Tiernan et al., 2014; Kim & So, 2013; Painter et al., 2012). Finally, from this 

study it can be assured that older adults who have depression are likely to be more 

fearful of falling. 

Conclusion  

FOF is a common health problem among older adults with numerous negative 

consequences. The findings from this research provide a noteworthy insight into FOF 

among Vietnamese older adults for the gerontological nursing and the elderly health 

care provider as well. That is the notably finding for gerontological health care 

providers who should have the best screening for older adults with fear of falling. 

Secondly, the significant relationships between activities of daily livings, depression 

and FOF will be the basis information about FOF of Vietnamese older adults that can 

be used for effectively detecting the older adults at high risk of FOF. These findings 

also become the fundamental information for further researches to find the predictors of 

FOF and finally the best intervention for preventing and reducing the FOF among older 

adults to enhance their quality of life. 

Recommendations for further researches  

 A longitudinal and prospective study should be conducted in the future to 

explore the ability to explain the variance of FOF of ADLs, depression. Additionally, 

other relevant variables such as balance and gait status, frailty, perceived health status, 

medication used, social support, and economic status should be further studied. 

Moreover, this study should be repeatedly conducted in other settings including 

hospital and nursing home. Finally, the effective nursing intervention for reducing and 

preventing FOF for older adults should be conducted then.  
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Table 1 Characteristics of the participants (n=153) 

Community-dwelling older adults’ 

characteristics 

n % 

Age (years old)   

     60-69 65 42.50 

     70-79 53 34.6 

     80-89 31 20.3 

     ≥90 4 2.6 

Mean = 72.00    SD = 8.47   

   

Gender   

     Male 68 44.40 

     Female 85 55.60 

   

Marital status   

     Single 4 2.60 

     Married 96 62.70 

     Divorced 4 2.60 

     Widowed 49 32.00 

   

Living condition   

     Alone 13 8.50 

     With Couple 36 23.50 

    With family 104 68.00 

   

Education level   

     No school 4 2.60 

     Primary school 53 34.60 

     Secondary school 56 36.60 

     High school 34 22.20 

     Undergraduate 6 3.90 
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Table 1 (cont) 

Morbidility   

      No 44 28.80 

      Yes 109 71.20 

           Hypertension 78 51.00 

           COPD 3 2.00 

           Diabetes 10 6.50 

          Hypertension and    

          diabetes 

2 1.30 

          Others 16 10.50 

   

History of fall    

        

           0 75 49.00 

           1 46 30.10 

           2 22 14.40 

          ≥3 10 6.50 

 

Table 2 Relationship between ADLs, depression and FOF (n=153) 

Variable 
FOF 

r p-value 

ADLs -.80
 
 .00 

Depression .45
 
 .00 
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Abstract  

 Patients after surgery have to face with many unpleasant symptoms. With 

high incidence and longer duration than other symptoms, fatigue is considered as a 

factor delaying surgical patient’s recovery in postoperative period. This study was 

conducted to examine the relationship between factors including pain, anxiety, 

uncertainty and postoperative fatigue among patients with closed fracture of leg 

undergoing internal fixation surgery in Khanh Hoa General Hospital, Vietnam. A 

random sampling technique was used to recruit 80 closed facture of leg undergoing 

open reduction and internal fixation (ORIF) surgery from the Traumatology – 

Orthopedic department at Khanh Hoa General hospital, Vietnam. Data collection took 

place during March to April 2015 by using the Patient’s Profile Record Form, 

Numeric Pain Rating Scale (NPRS) to measure pain, Hospital Anxiety and 

Depression Scale (HADS) to measure anxiety, the Mishel Uncertainty in Illness Scale 

(MUIS) to measure uncertainty and the Identity – Consequence Fatigue Scale (ICFS) 

to measure fatigue. The internal consistency reliability of HADS, MUIS and ICFS 

questionnaire were .86, .90 and .87, respectively. Data were analyzed using 

descriptive statistics and Pearson correlation. Results revealed that total mean scores 

of postoperative fatigue was at a moderate level ( X = 86.58, SD = 15.06). There were 

positively significant correlations between pain, anxiety, uncertainty and 

postoperative fatigue (r = .53, p < .01; r = .55, p < .01; r = .38, p < .01; respectively). 

The findings indicated that nurses should concern to regularly evaluate pain, anxiety, 

uncertainty and postoperative fatigue for patients with closed fracture of undergoing 

internal fixation surgery. In addition, nurses should design an effective intervention 

by focusing on management of pain, anxiety and uncertainty in order to reduce 

postoperative fatigue.  

 

Keywords: closed fracture of leg, postoperative fatigue, pain, anxiety, uncertainty  

 

Introduction  

 Lower extremity trauma is common. It is increasing as a result of our 

increasing mobile society, high-speed driving, and the influence of alcohol and drugs 

(Finkelstein, Corso, & Miller, 2007; Ignatavicius, 2013). Because of an increase in the 

number of injuries related to motorbike and motor vehicle accidents, the number of 

lower extremity fracture has also increased progressively in Vietnam. In a survey on 

traffic accident in Can Tho city, the result indicated that a half of the victim of trauma 

included lower limb injury. The results also stated that, most of those patients with 

lower limb injury were treated with operation (Giang et al, 2013). 

  It was reported that most of the lower extremities fracture cases occurred 

among young age and male gender group (Amin et al., 2011; Giang et al, 2013). 
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Lower limb injuries, even when expertly treated, are known to induce a considerable 

effect on the patient’s physiology with the potential to create long-term permanent 

disabilities (McCarthy & Mackenzie, 2001; McKoy & Hartsock, 2000; Mock et al., 

2000; Ponsford, Hill, Karamitsios, & Bahar-Fuchs, 2008). Furthermore, many those 

patients require a variety of treatments and rehabilitation, which affects their social 

psychology and impedes their full complete recovery even one year after trauma 

(Dischinger et al., 2004). Thus, delay in recovery of post-operative surgery is an 

increasing burden to patient, health care system, and the society. 

 Today, despite having an advanced postoperative symptom management, 

fatigue is still common symptom after undergoing operation. An investigation on the 

prevalence of fatigue in postoperative hysterectomy patients, the result showed that 

overall 74% of patients experienced moderate-to-severe fatigue within the first few 

weeks after surgery (DeCherney, Bachmann, Isaacson, & Gall, 2002). Rubin et al., 

(2004) reviewed 91 cohort studies and confirmed that the prevalence of postoperative 

fatigue had increased up to 92%. Long (2010) indicated that tiredness appeared as one 

of the most problematic symptoms in entire three days after abdominal surgery among 

Vietnamese population. 

 Because of longer duration than other symptoms, postoperative fatigue has a 

huge impact on physical, psychological, and social life of postoperative patients. 

Physically, postoperative patients’ immobility due to fatigue leads to many 

complications. Zalon (2004) investigated the recovery among 60 major abdominal 

surgery patients and reported that pain, depression, and fatigue explained 13.4 % of 

the variation in functional status at three to five days after surgery; 30.8% at one 

month and 29.1% at three months after discharge. In addition to the impact on 

physical health, fatigue can also be source affecting psychological and social aspects 

of patient’s life. Postoperative fatigue contributes substantially to feelings of 

frustration, depression, or hopelessness and to difficulty concentrating or being 

attentive; some patients describe fatigue as a ‘‘change in emotional state’’ 

(DeCherney et al., 2002). Moreover, because of physical impairment due to fatigue, 

postoperative patients may have longer hospital stay, preventing them from returning 

to work, loss of salary and has a similar impact on caregivers (Bisgaard et al., 2001).  

 One of the most important tasks of surgical nurse is helping patient to 

manage their fatigue after surgery. In order to do that, understanding the factors 

related postoperative fatigue is extremely crucial. Previous studies have been 

investigating factors that can associate with postoperative fatigue such as pain, 

anxiety and uncertainty. An investigation on 101 breast cancer surgical patients, the 

result indicated a positive correlation (r = .36, p < .001) between pain severity and 

fatigue (Montgomery et al., 2010). Concerning abdominal surgery population, in the 

first and second day after surgery, pain showed correlation with fatigue (r = .39, 

p < .001 and r = .19, p < .05; respectively) (Long, 2010). An examination on 

abdominal surgery population, the result indicated that on second day after surgery, 

anxiety had association with tiredness (r = .33, p < .01) (Long, 2010). In 180 

postoperative patients with breast cancer, the finding showed that moderate/severe 

fatigue was positively associated with anxiety (r = .32, p < .05) (Tan & Xia, 2014). 

Furthermore, the positive association between uncertainty and tiredness was 

confirmed in heart failure population (Falk et al., 2007). In patient after liver 
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transplantation operation, Lasker and colleagues (2010) indicated that there was a 

significant relationship between uncertainty and fatigue. 

 However, most of studies reviewed come from foreign populations; thus, the 

need of the study in Vietnamese population. Furthermore, existing data are almost 

exclusively from abdominal surgery and cancer population. A homogeneous model 

such as orthopedic sample needs to be employed, especially with the increasing rate 

of trauma and injury in today’s world affecting individuals, families, society, and 

world at large. Thus, a study about factors related to postoperative fatigue such as 

pain, anxiety and uncertainty among patients with closed fracture of leg and 

undergoing internal fixation surgery in Vietnamese population is crucial.  

 

Objectives  

 1) To describe characteristics of postoperative fatigue among patients with 

closed fracture of leg undergoing internal fixation surgery in Khanh Hoa General 

Hospital, Vietnam.  

 2) To examine the relationship between pain, anxiety, uncertainty and 

postoperative fatigue among patients with closed fracture of leg undergoing internal 

fixation surgery in Khanh Hoa General Hospital, Vietnam.   

 

Research Methodology  

 A descriptive correlational research design was conducted to describe 

characteristics of postoperative fatigue and relationship between pain, anxiety, 

uncertainty and postoperative fatigue among patients with closed fracture of leg 

undergoing internal fixation surgery in Khanh Hoa General Hospital, Vietnam. The 

study sample was adult surgical patients who are emergency hospitalized at 

Traumatology – Orthopedic department after undergoing internal fixation surgery for 

closed fracture of femur, tibia and fibula in March to April, 2015. They are selected 

by following inclusion criteria: 

 1. Age from 18 to 60 years old 

 2. Be able to communicate and read in Vietnamese  

 3. Do not have history of mental illness and others serious illness such as 

cancer, heart or kidney disease 

 4. Do not have any peri or post operative complications (shock, hemorrhage, 

infections, etc.) 

 5. Do not have any simultaneous operation on other parts of the body  

  

 Using simple random sampling technique, 80 orthopedic patients with 

closed fracture of leg undergoing ORIF surgery were self-report to complete 5 

instruments.  

 

1. The Patient’s Profile Record Form: This form was developed by the researcher, 

encompassing of two parts: the Sociodemographic data and the Disease and 

Treatment data. The Sociodemographic data included age, gender, marital status, 

educational level, occupation, income. The Disease and Treatment data carried the 

information about patient disease and treatment, such as diagnosis, part of bone 

fracture, type of surgery, co-morbidity and medication for the 1
st
, 2

nd
 and 3

rd
 day after 

surgery.   
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2. Numeric Pain Rating Scale (NPRS): The NPRS was a unidimensional measure of 

pain intensity in adults (McCaffery & Beebe, 1989). Patients verbally select a value 

that was most in line with the intensity of pain that they had experienced. The NPRS 

was an 11-point scale from 0-10: “0” = no pain, “10” = the most intense pain 

imaginable. A written form was also frequently used with the numeric values of 0 – 

10 written out. Scores range from 0–10. Higher scores indicate greater pain intensity. 

Pain severity could be categorized into 3 distinct groups as related to pain 

interference:  

               Score Level  

                   1-3  Mild pain 

                   4-6  Moderate pain  

                   7-10 Severe  pain  

 

3. The Hospital Anxiety and Depression Scale (HADS): The Hospital Anxiety and 

Depression Scale (HADS) was used to determine the levels 

of anxiety and depression that a patient was experiencing. It was developed by 

Zigmond and Snaith (1983); and back translated to Vietnamese by Long (2010). The 

HADS was a patient-reported instrument with 14-items. The fourteen items were 

classified into two parts: seven items measure anxiety (HADS-A) and 7 items 

evaluate depression (HADS-D). Since this study focused on patient anxiety level, 

only the HADS – A was used. Patients were asked to answer seven statements in the 

questionnaire by rating in the four points Likert scale. The anxiety score was the total 

score for all seven items, ranged from 0 to 21; higher scores represent more distress. 

Bambauer, Locke, Aupont, Mullan and McLaughlin (2005) recommended the cutoff 

point of 7 for the HADS. Based on that, the anxiety score was interpreted as 

followings: 

               Score  Level  

                   0  no anxiety 

                   1 – 7 mild anxiety 

                   8 – 14  moderate anxiety 

                   15 – 21 severe anxiety 

 The Cronbach‘s alpha of the HADS - A reported presented in this study was 

.86. 

 

4. The Mishel Uncertainty in Illness Scale (MUIS): The Mishel Uncertainty in 

Illness Scale (MUIS) was first developed by Mishel in 1980 and the result of initial 

testing was first published in 1981, back translated to Vietnamese by Loi (2014). The 

scale had been used to examine uncertainty in symptomatology, diagnosis, treatment, 

relationship with caregivers and planning for the future in multiple patient populations 

include post myocardial infarction patients, brain trauma injury. This instrument had 

28- item self-administered tool. Each item was graded on five point Likert scales; 

ranging from strongly disagree to strongly agree. Items could be scored on a scale of 

1–5, giving a global score range of 28–140. Higher scores indicated higher levels of 

uncertainty. The Cronbach’s alpha of this instrument in the study was .90.  
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5. The Identity – Consequence Fatigue Scale (ICFS): The Identity – Consequence 

Fatigue Scale was an instrument which used to assess fatigue and its impact in post-

surgical patient. It was developed by Paddison et al. (2006). It had 25 items and 5 

subscales divided into 2 dimensions. Of five subscales, two feeling of fatigue and 

feelings of vigor belong to a Fatigue-Identity dimension of the ICFS, while other 

three, impacts on concentration, impacts on energy and impacts on daily activities 

form the Fatigue-Consequences Dimension. Each Item of the ICFS was rated on 6-

point adjectival scales. For all items the anchors were: not at all (score = 1), almost 

never (score = 2), some of the time (score = 3), fairly often (score = 4), very often 

(score = 5), and all of the time (score = 6). With possible score for Fatigue-Identity 

dimension range of 9 - 54 (items 1 - 9) and Fatigue-Consequences Dimension range 

of 16 - 96 (items 10 – 25). Global score range of 25–150. Higher score represented 

more fatigue. The instrument’s alpha coefficient in this study was .87.  

 

Ethical consideration 

 Human subject’s approval was obtained from the Institutional Review Board 

(IRB), Faculty of Nursing, Burapha University. Before conducting data collection, 

this study was also got permission from director of Khanh Hoa General Hospital. In 

process of collecting data, all patients was informed clearly about the aims of the 

study, the data collecting procedure, risks that may occur as well as their rights. 

Participants volunteered to participate in the study, the consent form was completed 

before data collection and they were able withdraw whenever they wanted. The 

participant’s anonymity and confidentiality were respected. All the forms were 

anonymous. No physical examination or interference was implemented to further 

investigate patient’s situation. 

 

Data collection procedure  

 The data collection procedure in this study was performed by researcher as 

following:  

 1. After the proposal was approved by the Institutional Review Board (IRB), 

Faculty of Nursing Burapha University to collect data. The researcher approached to 

Director of Khanh Hoa General Hospital, Vietnam to get permission for collecting 

data.  

 2. Based on patient list of the Traumatology – Orthopedic department, the 

researcher visited patients who met the eligibility criteria on the first day after the 

surgery day. The researcher introduced herself to build the relationship with the 

patients. Researcher then informed patients about the study, ethical issues, and data 

collection procedures and invited them to participate in the research. If patient 

consented to participate, the pain intensity level was assessed by using The Numeric 

Pain Rating Scale (NPRS) questionnaire.   

 3. On the day two after surgery, the researcher revisited patients to assess 

their pain intensity by the instrument of The Numeric Pain Rating Scale (NPRS).  

 4. On the third day after surgery, the questionnaire of The Numeric Pain 

Rating Scale (NPRS), The Hospital Anxiety and Depression Scale (HADS), The 

Mishel Uncertainty in Illness Scale (MUIS) and The Identity – Consequence Fatigue 

Scale (ICFS) were distributed for patients self-report.  
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 5. Other necessary information such as diagnosis, part of fracture bone, type 

of surgery, co-morbidity, medication for the 1
st
, 2

nd
 and 3

rd
 day after surgery was 

obtained from patients' medical record. 

 6. During data collection, if patients were in the middle of some procedures, 

the questionnaire would not be administered until they feel calm and comfortable to 

answer. 

 7. After having all necessary information, data collecting forms were 

checked for completeness and prepared for analysis. 

Data analysis 

 The data was analyzed by using Statistical Package software. The level of 

significance will be set at an alpha of .05. Descriptive analysis including frequency, 

percentage, mean, standard deviation (SD), mean percentage was used to describe 

demographic data, and fatigue. Pearson’s correlation coefficient was used to explore 

the relationship between an average pain among the first, second and third day after 

operation, anxiety, uncertainty and postoperative fatigue.  

 

Results/ Conclusion  

 Table 1 illustrated characteristics of the sample including gender, age, 

marital status, educational level, occupation, information about patient disease and 

treatment, such as type of surgery, part of surgery, co-morbidity.  

 

Table 1 Description of respondents by demographic characteristic and medical 

information (n = 80) 

 

Characteristics  Number  Percentage 

Gender   

Male  63 78.8 

Female  17 21.2 

Age (year)   

18 – 35    38 47.5 

36 – 60  42 52.5 

Range: 18 – 60, X = 38.25,  SD = 11.92   

Marital status   

Single  24 30.0 

Married 56 70.0 

Educational level    

No Schooling 1 1.3 

Elementary school 8 10.0 

Secondary school 35 43.8 

High school 23 28.8 

Diploma 9 11.2 

Bachelor or higher 4 4.9 
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Table 1 (cont.)   

 

  

Characteristics Number Percentage 

Occupation    

Farmer  28 35.0 

Industrial worker  21 26.3 

Business person  17 21.3 

Government officer  9 11.3 

Retired/ Unemployment 3 3.8 

Student  2 2.3 

Income/month (USD)   

< 150  39 48.8 

150 – < 199.9 25 31.2 

200 – < 249.9  8 10.0 

≥ 250 8 10.0 

Part of bone fracture    

Femur 28 35.0 

Tibia 30 37.5 

Tibia and fibula    22 27.5 

Type of surgery   

ORIF with plating 31 38.8 

ORIF with nailing  49 61.2 

Co-morbidity    

No  75 93.8 

Yes 5 6.2 

      Hypertension          4               80 

      Diabetes           1               20 

 

 Table 1 show the majority of patient’s gender was male, accounting for up to 

78.8% of the sample. The age of sample ranged from 18 - 60 with a mean of 38.25 

years (SD = 11.92). In marital status, the married group was the biggest one (70.0%). 

Regarding the educational level, 43.8% of participants had completed secondary 

school and 28.8% had finished their high school. In occupation, farmer was the most 

common occupation of the samples (35%) and followed by industrial worker (26.3%). 

It was also revealed that the majority of participants (48.8%) earned less than 150 

USD per month, followed by the group had income from 150 to 199.9 USD per 

month. Regarding about medical information, ORIF with intramedullary nailing was 

the major surgical method used in fixing fractured bone (61.2%). Patients who 

underwent surgery on tibia were the majority of the sample, accounted for 37.5%, 

followed by the group of operation on femur, accounted for 35%. In addition, notably, 

93.8% of the sample reported co-morbidity. Among patients who demonstrated co-

morbidity (6.2% of the sample), there were 80% of them reported hypertension and 

20% reported diabetes.  
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Table 2 Description of the studied variables including pain, anxiety, uncertainty and 

postoperative fatigue (n = 80)   

 

Variables Possible score  Actual score  Mean     SD 

Pain  0 – 10 2 – 8.67 5.09 1.71 

Anxiety  0 – 21 3 – 20 12.29 3.78 

Uncertainty 28 – 140 60 – 108 82.06 10.57 

Postoperative fatigue  25 – 150 45 – 117 86.58 15.06 

 

 From table 2, the mean of samples’ pain in the first three days after surgery 

was 5.09 (SD = 1.71), anxiety was 12.29 (SD = 3.78), uncertainty was 82.06  

(SD = 10.57) and postoperative fatigue was 86.58 (SD = 15.06).  

 

Table 3 Summary of Pearson’s correlation coefficient between pain, anxiety, 

uncertainty and postoperative fatigue (n = 80) 

 

Variables  Postoperative fatigue 

Pain  .53** 

Anxiety  .55** 

Uncertainty  .38** 
** = p < .01 
  

 Table 3 demonstrated that there were positive associations between pain, 

anxiety, uncertainty and postoperative fatigue (r = .53, p < .01; r = .55, p < .01; r = .38, 

p < .01, respectively). 

 

Discussion  

 The sample reported a moderate level of postoperative fatigue. The mean 

score was 86.58 (SD = 15.06) with the possible overall score for this variable ranged 

from 25 to 150. In the context of lower limb fracture patients, postoperative fatigue 

could be explained by the combination of events lasting from prior to post surgery. 

Suffering injury, facing with pain and blood loss are the first causes for fatigue among 

lower limb fracture patients (Ignatavicius, 2013). Moreover, surgical trauma in 

surgical setting with side effect from anesthesia procedure is considered as an 

important factor contributes postoperative fatigue. Finally, insufficient rest caused by 

disturbing from inflammation and many unpleasant symptoms after surgery can lead 

to postoperative fatigue among patients with closed fracture of leg undergoing ORIF 

surgery (Zargar-Shoshtari & Hill, 2009). Similarly, previous studies supported the 

present of fatigue in moderate level in surgical patients. In Vietnamese surgical 

patients, Long (2010) also indicated that tiredness appeared as one of the most 

problematic symptoms entire three days after abdominal surgery. Graversen and 

Sommer (2013) measured fatigue by 0–10 Numeric Scale and indicated that in the 

first day after laparoscopic cholecystectomy surgery, fatigue presented at 24 hours 

was 4. Yu and colleagues (2014) showed that fatigue in the first day after surgery with 

the mean of 7.14 (SD = .72) and on the 10th day is 4.23 (SD = 1.00).  

 The present study points out that pain had positive relationship with 

postoperative fatigue (r = .53, p < .01). The links between pain and fatigue included 
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development of fatigue after the development of pain, and improvement in fatigue 

with lessening of pain, the more severe pain was present the greater the likelihood of 

fatigue; the greater the pain experienced the more certain it was that fatigue occurred. 

There are many studies proved the impact of ineffective pain management. Among 

them, sleep disturbance, mood disorders such as anxiety, fear and depression has been 

usually happened (Chiu et al., 2005; Chouchou, Khoury, Chauny, Denis, & Lavigne, 

2014; Hutchinson, 2007). It could be considered as reason for presence of fatigue. On 

the other hand, adverse effects on the endocrine and immune functions result of 

ineffective pain management can also affect fatigue (Peters et al., 2007). Findings 

from many other studies also supported the finding of present study. There is a close 

relationship exists between pain and fatigue. Consistence with a study on abdominal 

surgery population, in the first and second day after surgery, pain proved correlation 

with fatigue (r = .39, p < .001 and r = .19, p < .05, respectively) (Long, 2010). 

Investigation on 101 breast cancer surgical patients, the result indicated pain severity 

and fatigue have a positive correlation (r = .36, p < .001) (Montgomery et al., 2010). 

 The results also identified that there was a moderate positive correlation 

between anxiety and postoperative fatigue (r = .55, p < .01). This finding was 

supported by both theoretical and studied basis. Anxiety increases the release of 

epinephrine into the circulation which causes blood vessel constriction, increased 

heart rate and force of contractility, enhancing blood pressure and temperature, 

flushing and sweating (Vaughn, Wichowski, & Bosworth, 2007). Level of anxiety 

may alter a patient’s surgical course and cause increase postoperative pain (Caumo et 

al., 2002; Katz et al., 2005; Munafo & Stevenson, 2001; Vaughn et al., 2007). 

Furthermore, negative emotions such as anxiety can affect immunomodulatory 

behaviors, causing poor sleep patterns and poor nutrition. In addition, the patient may 

have a heightened sense of touch, smell or hearing, which is unfamiliar surroundings 

can make the individual feel even more unwell and uncomfortable (Pritchard, 2009). 

These consequences of anxiety contribute in developing fatigue after surgery. The 

association between anxiety and postoperative fatigue is consistent with previous 

studies. In abdominal surgery population, the result was indicated that on second day 

after surgery, anxiety had associated with tiredness (r = .33, p < .01) (Long, 2010). 

Increase in psychological distress is a factor related to worsening fatigue after surgery 

(Rotonda et al., 2013). To describe the relationship of fatigue with psychological 

functioning in adults with spinal cord injury, anxiety was an independent factor that 

associated with fatigue (Alschuler et al., 2013). In 180 postoperative patients with 

breast cancer, the finding showed that moderate/severe fatigue was positively 

associated with anxiety (r = .32, p < .05) (Tan & Xia, 2014).  

 Uncertainty was identified as another important factor have a moderate 

relationship with postoperative fatigue among leg fracture patients (r = .38, p < .01). 

The links between uncertainty and fatigue included development of fatigue after the 

development of uncertainty, the more severe uncertainty was present the greater the 

likelihood of fatigue. According to Mishel (1988), patient with uncertainty will have 

negative thought and beliefs regarding the disease. It leads to altered coping, severe 

cognitive impairment. Furthermore, if uncertainty keeps developing, it makes patients 

falling into condition of stress and anxiety. With both psychological distress and 

depressive symptoms caused by uncertainty, it is the reason for occurring of 

postoperative fatigue. Other previous studies also have the results similar with current 
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study. Falk et al. (2007) asserted that there was a positive association between 

uncertainty and tiredness among heart chronic failure patients. Lasker and colleagues 

(2010) conducted study on 100 female patients undergoing liver transplantation 

operation and indicated that there was a significant relationship between uncertainty 

and fatigue. Moreover, for cancer patients who undergoing radiotherapy, Stiegelis and 

colleagues (2004) indicated that reduce illness uncertainty is an important factor in 

decreasing fatigue.  

 

Recommendations  

 Base on the results of the study, following are the recommendations for 

nursing clinical practice, education and research as the followings: 

 Implications and recommendations for clinical practice 
 1. Nurses should be realized the presence of fatigue in lower limb fractured 

patients undergone ORIF surgery. Additionally, nurses should be aware of factors 

related to postoperative fatigue are pain, anxiety and uncertainty. 

 2. Nurses should regularly assess the occurrence of pain, anxiety, 

uncertainty and fatigue after surgery and make a good nursing care plan to prevent as 

well as manage these symptoms effectively.   

 3. Nurse administrators can provide an in-service training on postoperative 

fatigue assessment and management for their staff focusing prevention and 

management pain, anxiety and uncertainty. In addition, provisions of the refreshment 

courses should be set regularly to all staff nurses who are taking care of postoperative 

patients.  

 Implications and recommendations for education 

 1. Results of this study can be used to integrate into a nursing curriculum, 

focusing on the presence fatigue after surgery and related factors to this symptom are 

pain, anxiety and uncertainty among lower limb fracture patients undergoing ORIF 

surgery.  

 2. Teaching for nursing students to understand and realize the presence of 

fatigue postoperatively and associated factor is recommended. In addition, nursing 

teacher should educate student in assessing postoperative fatigue and provide proper 

strategies to prevent and manage this unpleasant symptom by managing pain, anxiety 

and uncertainty.    

 Implications and recommendations for research 

 According to the findings, further studies are recommended: 

 1. A fatigue management program should be developed and tested 

empirically. An experimental research on symptom management should focus on 

alleviating postoperative fatigue.  

 2. Clinical guideline for nursing practice in terms of assessing and managing 

postoperative fatigue by intervening on pain, anxiety and uncertainty.  

 3. Since this study is limited only to lower limb fracture surgery patients 

who were admitted in Khanh Hoa General hosptial, Vietnam; therefore, the findings 

cannot be generalized to those who undergoing other types of surgery and also to 

those who stay in other regions in Vietnam. Hence, replication of this study among 

other types of surgery and other setting is recommended to validate the results of this 

study.  
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Abstract 

The research aims to identify the influential factors on consumers’ 
purchasing decisions in dog grooming and dog hotel.  This study uses descriptive 
statistics such as means (x), percentages (%) and standard deviations (SD) in order to 
collect and analyze the data from 200 people. The research found that women aged 
between 23 and 35 are the majority of the consumers. Some of them are students 
studying in higher education and high schools. Their monthly income is 
approximately 10,000-20,000 baht per month and most of them live in detached 
houses. For consumers’ behavior, they get the services 2-3 times a month. The result 
shows that cleanliness, the highest rate of all, is the most significant factor for the 
consumers.  

Keywords: dog grooming, dog hotel  

Introduction 

Marketing Organization for Farmers found that pet market in Thailand has 
increased consistently for 5 years, therefore; the number of pet retailers has gone up 
as well. At this respect, the value of pet market is expected to climb up continuously 
year by year. Likewise, the president of Thai Pet Product Industries Association, Miss 
Siriyathip Tienrungsri gives an opinion that the 5 most favorite pets in Thailand 2015 
are dogs, cats, fish, birds and small domestic pets. Pets like dogs will be adopted more 
widely even in the low income families or the rich. 

Thus, one cannot deny that dogs are one of the best pets for pet lovers. 
Because of this reason, the businesses related to dogs have skyrocketed. As we can 
see from the variety of dog food, dog grooming, veterinary care and dog hotel. Thai 
Pet Product Industries is valued around 1.5 billion and is predicted to grow around 
15% in the future. In 2015, it is estimated to get about 10% due to pet goods. There 
are 5 pet goods which are most wanted:  the goods with a high standard, the registered 
merchandise, the legal items with labels and the latest innovation of merchandise and 
services for pets. The new services for pet owners like picking up and dropping off 
service are now in a high demand in the pet market especially for the new generations 
of pet lovers. 

These days, there are many pet businesses with good quality and high 
potentials which are the fastest growing segment in the pet market. Dog grooming and 
dog hotel are two of those.  
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 Research Objectives 
1. To explore consumer demographics and consumers’ behavior on how 

they purchase the services such as dog grooming, dog hotel and other services. Ages, 
sexes, income, occupations, residences and salaries are taken into consideration. 

2) To study the influential factors on consumers’ purchasing decisions in 
pet services such as dog grooming, dog hotel via the market factors which are goods, 
services, prices and promotion. 
 
Methodology 

This research is conducted by descriptive statistics which provides a 
detailed information resource covering all the key data points on factors influencing 
consumers’ purchasing decisions in the Bangkok. According to Official Statistics 
Registration Systems under the supervision of the Department of Provincial 
Administration, in 2014 there are 5,692,284 people in Bangkok where the research is 
conducted. G Power is used to calculate the size of the sample group (200 people). 
Data collection is conducted by using non-probability sampling techniques in types of 
convenient sampling. There are also several steps including multi-stage sampling, 
purposive sampling and convenience sampling.  As for Purposive Sampling, the malls 
around outskirts of Bangkok are chosen such as Bangkae, Bangna, Srinakarin, 
Phaholyothin. It is because there are many people and students and 200 people are 
taken from those areas as the sample group. The survey questionnaires are distributed 
to the sample group who has been using either service (dog grooming and dog hotel) 
by means of Convenience Sampling. 

For research instrument, the researcher creates the survey questionnaires with 
validity and reliability proven by two professional marketers. The result of Cranach 
alpha is 0.866 which is more than 0.700, so it can be concluded that the reliability can 
be used to collect the data which can be divided into 3 part: the demographic 
information, the reasons why consumers decide to take their dogs for grooming and 
use dog hotels, and the influential factors on consumers’ purchasing decisions in dog 
grooming and dog hotel. 

This study uses descriptive statistics such as frequencies, means (x ̄), 
percentages (%) and standard deviations (SD), the reasons for getting dogs groomed 
and taking them to dog hotels, and the influential factors on consumers’ purchasing 
decisions in dog grooming and dog hotel. 
 
Research Result  

The result of demographic factor reveals that there are more female 
consumers than male consumers (59 percent). Most of the consumers are 23 - 25 
years old (85 percent) and single (55 percent). The majority of them are 
undergraduates (79 percent), being a student (78 percent). Their salaries are around 
10,001-20,200 a month (61 percent) and they stay in a detached house (69 percent). 
The following table 1 will show all the information above.  
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Table 1 Frequency and Percent of Demographic Background of Respondents 
 

Demographic Background Frequency Percent 
1. Gender   
       Male 82 41.0 
       Female 118 59.0 

Total 200 100.0 
2. Age 
       23-35 

 
170 

 
85.0 

       36-45 23 11.5 
       46-60 3 1.5 
       Above 60  4 2.0 

Total 200 100.0 
3. Marital Status   
       Single 109 54.5 
       Married  13 6.5 
       Cohabitation 74 37.0 
       Others (Separated, Widowed, Divorced) 4 2.0 

Total 200 100.0 
4. Educational Background   
       High School/Vocational/ Diploma 0 0.0 
       Bachelor’s Degree 158 79.0 
       Above Bachelor’s Degree 42 21.0 

Total 200 100.0 
5. Occupation   
       Student 157 78.5 
       Housewife/ Retired 4 2.0 
       Government Official   0 0.0 
       Office Worker 4 2.0 
       Business Owner 35 17.5 

Total 200 100.0 
6. Monthly Income (Baht)   
       10, 000 or less 0 0.00 
       10,001-20,000 122 61.0 
       20,001-30,000 69 34.5 
       30,001-40,000 5 2.5 
       Above 40,000 4 2.0 

Total 200 100.0 
7. Residences    
       Detached House 139 69.0 
       Dormitory/Apartment/Mansion 11 5.5 
       Town House 14 7.0 
       Building/Commercial Building 37 18.5 

Total 200 100.0 
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The sample group shows that most of the respondents get services for dog 
grooming and dog hotel at least once around 195 people (97.5%) while there are only 
5 people who have never tried these kinds of dog services (2.5%). Take a look at 
Table 2 below. 
 
Table 2 Frequency and Percent of Using Dog grooming and Dog Hotel Services 

 
Getting Dog Grooming and 

Dog Hotel Services Frequency Percent 

Yes 195 97.5 
No/ Never 5 2.5 

Total 200 100.0 
 

The majority of the surveyed customers take their dogs for a grooming 
service and a dog hotel approximately 2-3 times per month (54.5%). Every month, 
there are 53 customers (26%) getting these services. Moreover, 32 people (16%) get 
the services more than once a month and there are 2 customers (3.5%) using the 
services successively more than 3 months. 
 

Table 3 Behavior Characteristics of Respondents Classified by Frequency of 
Purchasing dog grooming and Dog Hotel Services 

 
Frequency of Purchasing Dog Services Frequency Percent 

More than once a month 32 16.0 
Once a month 52 26.0 
Two-three times a month 109 54.5 
More than 3 months 2 3.5 

Total 200 100.0 
 

In term of marketing mix factors like products and services, The 
cleanliness of shops is in a very important degree (x, =5.00, S.D=.000). The hygiene 
of dogs is in a very important degree (x, = 4.87, S.D=.341). Discount for goods and 
services is in a very important degree (x, = 4.82, S.D=.402). Location and 
convenience is in a very important degree (x, = 4.78, S.D=.474). The decoration of the 
shop in modern style is in a very important degree (x, = 4.78, S.D=.536). The service 
of staff is in a very important degree (x, = 4.62, S.D=.575). Promotion is in a very 
important degree (x, = 4.54, S.D=.619). The ability of staff is in a important degree (x, 
= 4.25, S.D=.082). The beauty of dogs is in a important degree (x, = 4.24, S.D=.770). 
Service price per time is in a important degree (x, = 4.11, S.D= .811). 

 
The result of the research indicates that the marketing mix factors 

influence the consumer purchasing decision in dog grooming and dog hotel services. 
The consumers give a great importance to the marketing mix factors which are in a 
very important degree (x, = 5.00). However, after considering all factors, the 
cleanliness of shops is in the most important degree (x, = 5.00). The second 
importance is the quality of goods and the hygiene of the dog (x, = 4.87) and the third 
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one is the service price (per time) (x ̄= 4.84). All the information is in the following 
table 4.  

  
Table 4 Means (x ̄) and Standard Deviations (S.D) of the Marketing Mix Factors 
Having an Influence towards Purchasing Decisions in Dog Grooming and Dog 

Hotel Services  
 

Marketing Mix Factors 𝐱 S.D Relative 
Degree 

1. Products/ Services     
       The ability of staf  4.25 .082 important 
       The hygiene of dogs 4.87 .341 very important 
       The service of staff 4.62 .575 very important 
       The beauty of dogs 4.24 .770 important 
2. Price    
       Service price per time 4.84 .367 very important 
3. Place    
       The safety of dogs 4.21 .811 important 
       Location and convenience 4.78 .474 very important 
       The cleanliness of shops degree 5.00 000 very important 
       The modern decoration of shops 4.78 .536 very important 
4. Promotion of goods    
       Promotion 4.54 .619 very important 
       Discount for goods and services 4.62 .402 very important 
 
Hypothesis 

The results of the hypothesis are here.  
Hypothesis: Demographic factors have several great influences on the marketing mix 
factors. 
The results found that: 
 

Table 5 The results of the hypothesis 
 

The results Chi-Square P-Value 
Sexes having an influence on the hygiene of dogs 5.053 0.019 
Age having an influence on a service per time 3.093 0.378 
Ages having an influence on the convenience of 
location 26.669 0.000 

Marital status having an influence on the 
convenience of location  14.667 0.023 

Education having an influence on the discount of 
goods and service 4.635 0.099 

Occupations having an influence on the 
decoration of shops 4.321 0.633 
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Table 5 The results of the hypothesis 
 

The results Chi-Square P-Value 
Sexes having an influence on the hygiene of dogs 5.053 0.019 
Occupations having an influence on a location 
and convenience 21.536 0.001 

Income having an influence on a service price 
(per time) 1.380 0.710 

Income having an influence on promotion 4.935 0.552 
Income having an influence on discount for goods 
and services 5.292 0.495 

Residences having an influence on the 
convenience of location 0.897 0.989 

 
Discussion/Finding of the study  
                  From the research, the influential factors on consumers’ purchasing 
decisions in dog grooming and dog hotel, the researcher would like to discuss the 
following issues. 

Demographic factors play a significant role on how costumers decide to 
get dog grooming and dog hotel services (statistical significance 0.05) such as sexes, 
ages, marital status, education background, monthly income and residences. This 
result is compatible with the research of Nittana Thanitthanakorn and Aumarin 
Srisasiwimol (2554). Nittana Thanitthanakorn and Aumarin Srisasiwimol also did the 
research on the same topic and found that the differences of demographic factors have 
a great impact on consumers’ purchasing decisions in pet services in Bangkok 
Metropolitan Region (statistical significance 0.05). 

The discussion and the finding of the study above could be used as one of 
marketing strategies. The owners of dog grooming shops and dog hotels should give 
an extra care about the hygiene of their shops because dogs might get some diseases, 
fleas or ticks from the shops if the places aren’t clean enough.  Therefore, the shop 
owners had better pay attention to the cleanliness of the places. Besides, if the 
business owners aim to attract more customers, they can give the customers some 
special promotion. For example, if the customers bring their pets to get the services 
for 10 times, the shop owners should give them one service for free. In doing so, the 
customers will keep coming to the shops and it can encourage the loyalty of the 
customers to the shops. 
 
Recommendations 

The result of the discussion above shows that the customers give the most 
importance to the hygiene inside the pet shops, the cleanliness of pets, the promotion, 
the discount of goods and services. The researcher would like to suggest the business 
owners to promote the sense of cleanliness to their shops so that the customers will be 
impressed with the shops. For instance, the shop owners should take care of premises, 
veterinary equipment, smell and atmosphere. As for promotion plan, the researcher 
advises the shop owners to give a discount or a promotion campaign to the customers. 
For example, buy the services for 10 times in advance, but the price is equal to 8 
times in order to draw the customers’ attention and make them satisfied.   
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Recommendations for further research is that more factors should be 
included such as service marketing mix factors, processes, staffs and conditions which 
influence  on consumers’ purchasing decisions. Furthermore, the data about the 
satisfaction of customers and the quality of the services should be collected in order to 
develop the better marketing mix and services. 
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Abstract 

The study is to show the disease profile of aging people and what factors 

affecting health care utilization and how do those factors effect? Dependent variables 

including ordinary scale data, maintain have treatment in private clinics, village 

clinics, towns clinics, county hospitals, prefecture level hospitals. Independent 

variables including self-saving amount, out of pocket proportion, age, and satisfaction 

of health care services. We can find that whose age in 60-64 years old had medical 

treatment in all kinds of facility’s proportion are higher than 65-69, and along with the 

age increased, the treatment rate decreased. Non-working people prefer to choose 

village clinics. People who have health record are more likely to choose village clinics. 

People who live with spouse are more likely to choose public health facility.  

Introduction 

1.1. Problem and significance 

The research topic focus on influence factors effect on health care utilization. 

Select elderly people whom are living in rural areas for main research content. Elderly 

people need policy support and policy makers focus, especially on the perspective of 

health care. New Rural Cooperative Medical system covered people in rural areas 

only; health care utilization has become popular all over the nation. China is facing an 

aging society problem in recent years. World Health Organization published 

international standard about aging society. A society is defined to be aging society 

when aging population over 60 years old up to 10 percent, or over 65 years old reach 

to 7 percent. By the end of 2010, the proportion of Chinese aged 60 years old and 

above had reached 13.3% of the total population. According to demographic forecasts, 

this proportion is expected to rise to 30% by 2030 (York, 2009). This paper will set 

elderly people into several groups by age. 60-64 years old, 65-69 years old, 70-74 

years old, 75-79 years old, 80-84 years old, 85-89 years old, 90-94 years old and 95 

years old above.  

 In recent years, young people change their behavior of life, they had a higher 

education compares with last generation. According to the All-China Federation of 
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Trade Unions (ACFTU), along with economic development, there are almost 63 

percent more female workers in China today than there were in 1988.Working in the 

cities is no longer a man’s matter; participation working in the cities of rural female 

labors has become a universal phenomenon (Report, 2013). Parents accompany 

studying is another popular pattern for rural residents. Actually, not only parents are 

the component for rural-to-urban migration, but also grandparents who have the 

ability of taking care of the children. People who is healthier than other family 

members choose living in urban, so, problem of an aging population in rural areas is 

more and more serious than before. Elderly people lacking of family members 

company are expected to face the high possibility of disease prevalence.  

Elderly support mechanism be made up of three parts, including self-saving, 

family support, and government support. Trend of household saving rates in rural 

China is goes up in general. Elderly people live with adult child rate decrease year by 

year. Rate of live with spouse increase smoothly. The reasons why elderly support 

from family members declined not only elderly people live with adult child rate 

decrease but also self-saving rate increase. This study does the analysis on different 

proportion of support mechanism effect on elderly people’s health care utilization. 

(Fang Cai, 2009) 

After new rural cooperate medical system (NRCM) applied in rural areas in 2002. 

Around 0.832 billion people registered in NRCM by end of 2011, over 96% target 

population covered by NRCM in the same year. With the new insurance system 

developed, and the aging of population more and more obvious than before, many 

constrain and problems appear. To do some research on elderly people’s health care 

utilization is good for policy makers to know about people’s health demand. 

NRCM is a new scheme provides voluntary health insurance to who participate 

in this program against major illness by partially reimbursing health care expenditure. 

After New Rural Cooperative Medical System applied in rural China in 2002, it was 

conducted that NRCM have influence on health care seeking behaviors, moreover, it 

is a main factor which affecting people’s health care utilization. Even though 

government subsidized NRCM premium to local residents, but considered the 

reimbursement rate and many regulation during the entire progress. It may have 

barrier for patients using it. From literature review, some study show that lower 

deductibles and immediate reimbursements result in higher use of outpatient services 

but have no effect on inpatient care in rural China. Evidence also mixed on how 

individuals who seek health care chooses specific hospitals for treatment. Different 

from nation to nation, man and women, elderly and younger, it shows people’s 

preferences are variety. For example, a study finds that distance is a deterrent in the 

hospital choice of elderly Americans (E K Adams, 1991), while another study finds 

that Dutch patients prefer larger hospitals regardless of location(Geest, 2007) Next, 

While (E K Adams, 1991) also observe that patients with severe illness prefer 

treatment in regional hospitals, find that household income and treatment cost have 
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stronger effects on hospital choice than the severity of illness or hospital quality in 

Nepal. They further find that sensitivity to costs and income is lower for men than 

women.(Edward R. Moreya, 2003)   

Disease burden is another issue for elderly people using health care. Disease 

burden is considered about cost of illness, it including direct economic burden and 

indirect economic burden. Direct economic burden assigned into two groups, 

economic resource used in health care facility and non-medical cost. Indirect disease 

burden measured by disease caused working efficient decreased; disease caused the 

loss of working time and so on. Intangible economic burden also including in disease 

burden, but it’s quite difficult to measure by number of money, and our questionnaire 

do not have relative questions to help us analyze this indicator. This study focus on 

what effect of elderly patients out-of-pocket will have on health care utilization. 

An elderly person living together with family members is better for their health, 

the number of hospitalized is lower than those who are living alone. A large number 

of registered family members would be causes more hospitalized number, people 

belong in this household but long time living outside, cannot provide support to 

elderly people. 

1.2. Research question 

What are the factors affecting health care utilization among elderly people in 

rural areas in Bayannaoer City, Inner Mongolia, China? 

1.3. Research objectives 

The main research objective of this study is to analyze the factors affecting 

health care utilization among elderly people in rural areas in Baynanaoer City, Inner 

Mongolia, China. 

The specific objectives are:  

 To examine the association between predisposing factors, enabling factors, and 

need factors and health care utilization of the elderly population and subgroups 

thereof in rural areas of Bayannaoer City. 

 To investigate factors affecting health care utilization at different types of health 

facilities. 

1.4. Scope of the study 

This study doing analysis on factors affecting health care utilization among 

elderly people, and the household survey data was collected in January 2014. The 

household survey was conducted in Wuyuan county and Wulate county in 

Bayannaoer City, Inner Mongolia Autonomous Region, China. This secondary data 

set was provided by Inner Mongolia Health Policy Institute. The sample contains 

1995 households, and 3837 respondents, of which 1233 are elderly. Percentage of 

over 60 years old calculated by the number of household registration, this survey only 

collected data from permanent population who live in that place over six months.   
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1.5. Possible benefits 

Because my topic focuses on health care utilization in rural China, so, it could be 

help to policy maker for policy formulation and implication. It provide operational 

foundation to whom decide to apply intervention in improve health care utilization. 

To assess what is the chronic disease problem among elderly people that covered by 

New Rural Cooperation Medical System in Byannaoer city；To determine elderly 

people’s health seeking behavior in different economic income level, different age 

interval, different support; To determine how OOP influence people’s health care 

seeking behaviors and find the current OOP proportion in outpatient department    

are better for policy makers know the real situations and carry out proper 

interventions when necessary. 

1.6. Hypothesis 

Factors can determine the elderly patient’s health care service seeking behavior 

expected signs in the parenthesis, (+) means it has positive affect on patients 

behaviors. (-) Means it has negative effect on patients' behaviors. We use one-tailed 

hypothesis in this section. H(0): a>A H(A):a≤A. Self-saving (+) has positive effect on 

rural elderly patients health care seeking behavior. New Rural Cooperation Medical 

System (NCMS) reimbursement rate (+) have positive effect on number of times for 

IPD services among rural elderly patients. 

BACKGROUND 

2.1. General information 

China, officially the People’s Republic of China (PRC), is a sovereign state 

located in East Asia. It is the world’s most populous country, with a population of 

over 1.35 billion. The national census of 2010 recorded the population of the People's 

Republic of China as approximately 1,370,536,875. About 16.60% of the populations 

were 14 years old or younger, 70.14% were between 15 and 59 years old, and 13.26% 

were over 60 years old. The population growth rate for 2013 is estimated to be 

0.46%.(Press, 2010) 

As of 2013, China has the world's second-largest economy in terms of nominal 

GDP, totaling approximately US$9.469 trillion according to the International 

Monetary Fund. If purchasing power parity (PPP) is taken into account, China's 

economy is again second only to the United States, with a 2013 PPP GDP of 

US$16.149 trillion. In 2013, its PPP GDP per capital was US$11,868, while its 

nominal GDP per capital was US$6,959. Both cases put China behind around ninety 

countries (out of 183 countries on the IMF list) in global GDP per capital 

rankings.(IMF, 2015) 
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Figure 1. China and other major developing economies by GDP per capital at purchasing-power 

parity(1990–2013). The rapid economic growth of China (blue) is readily apparent. 

 

Source: NBS.List of countries by GDP (PPP) per capital. 

2.2. Demographic transition in China: 

As shown in figure 2, China became the ranks of aging societies in 2000, when the 

over 60 years old and over 65 years old among total population reached 10.5 percent 

and 7.0 percent, respectively. Both over-60 and over-65 were increased rapidly from 

1990 to 2005. 

Figure 2. Trend of population aging in china, 1953-2005 

Source: NBS 2008, 2007b, 2001; Yao and Yin 1994. 

When compares trend of aging population in rural areas and urban areas, we can 

find that aging phenomenon in rural areas went up more faster than urban areas. As 

shown in figure 3, total elderly population in rural areas is higher than urban areas and 

the gap between rural areas and urban areas is very large. The risk of chronic disease 

increases, and the burden of chronic disease among the aging people estimated to 

increase by 40% by 2030.(Fang Cai, 2009) 

0

5000

10000

15000

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

$ 

years 

Major developing economies by GDP per capital at ppp 2011 
(int'l $) 

China

Brazil

India

Indonesia

Mexico

Nigeria

Pakistan

1953 1964 1982 1990 2000 2005

60+ 7.7 7.1 8.1 8.4 10.3 13

65+ 4.4 3.6 4.9 5.6 7 7.69

0

5

10

15

20

25

A
xi

s 
Ti

tl
e

 

"Creative Education: Intellectual Capital toward ASEAN " 874 Graduate School, Silpakorn University

http://en.wikipedia.org/wiki/List_of_countries_by_GDP_(PPP)_per_capita
http://en.wikipedia.org/wiki/List_of_countries_by_GDP_(PPP)_per_capita
http://en.wikipedia.org/wiki/List_of_countries_by_GDP_(PPP)_per_capita


Figure 3. Comparison of Aged Population Proportions in Rural and Urban areas  

Source: NBS 2008, 2007b, 2001; Yao and Yin 1994. 

Latest estimates show 225.4 million rural migrations in 2008, with 62.4 percent 

living outside their home townships, and the 2006 agriculture census found that 82.1 

percent of rural migrants are younger than 40. The increase in rural-to-urban migrants, 

especially the outflow of the rural young population, has caused acute changes in rural 

population pyramids in the reform era. As shown in figure 4, the rural population 

pyramids in 1982 had a larger population base, but it has narrowed significantly since 

then, showing a larger proportion of elderly by 2005(Fang Cai, 2009).  

Figure 4. Change in rural population pyramids between 1982 and 2005. 

Source: Cal, Glles, and Wang 2009. 

    The aging population will increase year by year, by end of 2030, rural areas 

aging population estimated increase to 23%. It is more obvious than urban areas. The 

figure shows as below. 

Figure 5. Trends of population aging in rural and urban china, 2008-2030 

Source: Cal, Giles, and Wang 2009. 

2.97% 3.13% 3.61% 4% 
4.69% 

5.51% 

7.56% 

4.42% 4.25% 
4.90% 

5.60% 6.20% 
7% 

8.90% 

0%

2%

4%

6%

8%

10%

1953 1964 1982 1990 1995 2000 2010

Inner Mongolia

National average

"Creative Education: Intellectual Capital toward ASEAN " 875 Graduate School, Silpakorn University



2.3. Health insurance scheme 

China has three kinds of basic health insurance schemes in China. New rural 

cooperative medical system (NRCM) is a new scheme provides voluntary health 

insurance to who participate in this program for against major illness by partially 

reimbursing health care expenditure. Urban employee basic medical insurance is a 

mandatory health insurance to urban employee. Urban residents basic medical 

insurance is a voluntary health insurance as well, it provides insurance to children, 

students, elderly, disabled, and other non-working urban residents. But only 60.4% 

target population covered by this insurance scheme. When compared the fraction of 

coverage, NRCM is highest scheme among the three basic health insurance schemes 

in China(Sarah L Barber, 2010). 

2.4. Health care resource 

By end of 2013, number of health technical personnel up to 7.211 million, 

including 2.795 million assistant practicing doctors, 2.783 million registered nurses 

and 1.633 relative health personnel. In 2013, per thousand populations 

assistant-practicing doctors were 2.06. Per thousand populations registered nursing 

was 2.05. Per 10 thousand general practitioners was 1.07. Per 10 thousand public 

health workers were 6.08. Those indicators in 2012 were 1.94, 1.85, 0.81 and 4.94 

respectively. (Report, 2013) 

2.5. Elderly support mechanism and relative policy 

In general, elderly people have three kind of support for their daily life. From 

family support, government support and self-saving way to take care themselves. 

People’s thinking way had changed year by year, because of the single child policy 

came up with in China, bring up sons to support parents in their old age is not a 

popular way at all. Elderly people try to find another way to reimburse themselves in 

now a day. Saving money for live out their life in retirement is a better way than 

depend on their children. As figure 9 shows, we can find that saving rate both in rural 

areas and urban areas have a rise trend in the past 30 years between 1978 and 2008, 

and the rural household saving rate was higher in most years than the urban rate, 

rising from 13.1 percent to 23.1 percent over the period and peaking at 28.6 percent in 

1999. (Fang Cai, 2009) 

 LITERATURE REVIEW 

Literature review is aims to define the key words from former research which 

relative to my study. To know the exactly meaning of health care utilization, medical 

care seeking behavior, and chronic disease. This part also shows the theoretical 

framework about health care utilization. Make conclusion from other research’s work 

to see what are the effects on aging people’s health care utilization in terms of support 

mechanism, proportion of out-of-pocket and health insurance scheme respectively. It 

also conclusion from some papers research on factors affecting health care utilization, 

and the methodology they used to analyze this topic. 
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3.1 Theoretical framework 

Figure 6.Andersen and Newman framework of health care services utilization  
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This framework is to discover conditions that have either positive or negative 

function on health care utilization. When thinking about whole health care services 

utilization, it should be depends both on health care system and external environment. 

When thinking about an individual patients to seek or access and use of health care 

services is considered to be a function of three characteristics. Those are predisposing 

characteristics, enabling resources, and need factors. Those factors can determine or 

influence people’s health care seeking behaviors, so it can influence the health care 

utilization in the end. Perceived means how people view their own general health and 

functional state, as well as how they experience symptoms of illness, pain, and 

worries about their health and whether or not they judge their problems to be of 

sufficient importance and magnitude to seek professional help. Evaluated represents 

professional judgment about people's health status and their need for medical care. 

(Andersen, 1995) 

3.2 Out-of-pocket and health care utilization 

Total out-of-pocket payments (which include consultation/doctor’s fees, 

medicines, tests and other expenses) for outpatient services are paid to public 

providers. In terms of outpatient’s OOP at public facilities are over 95% in China, 

some countries like Guatemala and Malawi are less than 10%.(Priyanka Saksena, 

2010) 

 

Out-of-pocket payment and medical accessibility after being given full 

information about the differential between co-payments across different medical tiers 

by the group facilitator, participants who usually visit physician clinics regarded their 

out-of-pocket payment as cheap, and most participants who did not visit medical 
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centers thought out-of-pocket payments at medical centers were expensive. Despite 

being expensive, some participants visiting regional hospitals and medical centers 

thought the out-of pocket payments they paid were still acceptable. All participants 

thought their current out-of-pocket payments were affordable.(Li-Chia Chen, 2012) 

3.3. Health insurance scheme affecting health care utilization 

There have a paper study on the impact of health insurance in Africa and Asia 

countries. It shows improves resource mobilization for health and local health 

insurance scheme improve health service utilization and provide financial protection 

for registered person in terms of reducing their OOP expenditure.(Ernst Spaan, 2012) 

 

Another paper also find evidence that National Health Insurance Scheme(NHIS) 

is an effective tool for increasing utilization of modern healthcare services particularly 

outpatient care and that NHIS membership can protect households from the 

potentially catastrophic healthcare expenditures. But it cannot conclude from this 

paper that NHIS registered members have better utilization. There is a significant 

difference between levels of outpatient OOP expenditures for members and 

non-members.(Domanban, 2012) 

3.4 Methodology 

   One study used a two-part model to analyze outpatient care. The first part is a 

binary equation modeling the probability of any use of outpatient service; For the 

second part, used a zero-truncated Poisson model and a generalized linear model with 

a gamma distribution and a log link to explain the number of outpatient visits and the 

level of out-of-pocket (OOP) payments conditional on at least one visit to a service 

provider, respectively. For the inpatient care, the logistic regression is employed to 

predict the probability of being hospitalized. All analyses are weighted and marginal 

effects are reported(Sisira Sarma, 2006). 

RESEARCH METHODOLOGY 

 

 

 

 

 

 

 

 

 

 

 

 

- Health care services utilization in each type of 

health facility  

- Patients satisfaction  

Predisposing factors: age, gender, living arrangement, ethnicity, permanent residents,  

marital, status, educational level, non-working, time spending on the way to hospitals,  

smoking and drinking  

Enabling factors: household gross-income, expenditure per person, reimbursement 

rate, OOP 

Need factors: number of village clinics, number of physicians per 1000 population 

Influencing factors 
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Table 1. Dependent and independent variables 

Township Number of visit in township facility for current diseases in past 12 months 

County Number of visit in county facility for current diseases in past 12 months 

Prefecture Number of visit in prefecture facility for current diseases in past 12 months 

IPD Number of hospitalization in IPD in past 12 months 

Length Length of staying in hospital for IPD in past 12 months 

Self-reported Self-reported data who registered in NRCM 

Examination Number of physical examination provided by NRCM scheme  

Age 60-64,65-69,70-74,75-79,80-84,85-89,90-94,95 above 

Female Male=0, female=1   

Single Single=1, otherwise=0 

Married  Married=1, otherwise=0 

Edu-ill Illiteracy=1 and otherwise =0 

Edu-primary Primary school=1 and otherwise=0 

Edu-high. Middle school=1 and otherwise=0 

Edu-secon Secondary technical school = 1 and otherwise =0 

Edu-College Illiteracy =1 and otherwise=0  

Edu-Bache Bachelor degree and above=1 and otherwise=0 

    Poisson regression model will be used in this study. Dependent variables should 

be ordinary scale data, independent variables should be interval scale data In this 

function model. Self-saving amount, OOP, Age, Satisfaction are the main independent 

variables. Dependent variables including received medical treatment in private clinics 

or not; received medical treatment in village clinics or not, received medical treatment 

in town and townships clinics or not, received medical treatment in county hospitals 

or not, received medical treatment in prefecture hospitals or not.  

HCU=∫(Predisposing, enabling, need factors) 

   RESULT AND DISCUSSION 

5.1 Data analysis 

Table 2. Male and female distribute by age interval 

Age 

interval 

 

Year 

interval 

Male Percentage Female% Percentage

% 

Total 

60-64 1951-1955 257 49.3% 264 50.7% 521 
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65-69 1946-1950 167 55.1% 136 44.9% 303 

70-74 1941-1945 106 55.5% 85 44.5% 191 

75-79 1936-1940 60 50.9% 58 49.1% 118 

80-84 1931-1935 43 64.2% 24 35.8% 67 

85-89 1926-1930 6 33.3% 12 66.7% 18 

90-94 1921-1925 6 50.0% 6 50.0% 12 

95-abo

ve 

----1920 2 66.7% 1 33.3% 3 

 

Table 3. Descriptive statistics for selected variables 

Characteristics Frequency Percentage（％） 
Gender   
Male 647 52.5% 
Female 586 47.5% 
Educational level   
Illiteracy/Semiliterate 527 42.8% 
Primary school 466 37.0% 
Junior high school 189 15.3% 
Senior high school 39 3.2% 
Technical secondary school 9 0.7% 
Junior college 1 0.1% 
Undergraduate college 1 0.1% 
Marital status   
Unmarried 14 1.1% 
Married 1044 84.7% 
Divorce 3 0.2% 
Bereft of one’s spouse 168 13.6% 
Others 4 0.3% 
Smoking   
Never 621 50.4% 
Smoker 487 39.5% 
Quit smoking 124 10.1% 
Drinking  

33 

30 

 
No or not often 1130 91.7% 
Often 102 8.3% 
Occupation   
Unemployed 432 35.0% 
Farmer 721 58.5% 

Village cadres 4 0.3% 
Technicist 1 0.1% 
teacher 5 0.4% 
Village doctors 3 0.2% 
Soldier  1 0.1% 
In business 4 0.3% 
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    Table shows that 36.3% of elderly farmers are illiteracy or semiliterate, 42.7% of 

elderly farmers had primary school background, while only 3.3% of elderly farmers 

had senior high school background. The proportion of farmers who had educational 

background of junior high school and above was very low. Focus on Non-working 

elderly people, the percentage of non-working older population is illiteracy or 

semiliterate was pretty high, up to 56.9%. Only 1.6% of them had senior high school 

background. 9.3% of them had junior high school background. 

Table 4. Educational level of elderly people with different types of occupations  

occupation Famers Non-working Others Total 

 Freq Percent Freq percent Freq percent Freq percent 

Illiteracy Semi 

 

 

 

 

Semiliterate 

262 
36.3% 

 

 

 

 

 
 

246 56.9% 19 23.8% 527 42.7% 

 Primary School 308 42.7% 

 

 

 

 
 

136 31.5% 22 27.5% 466 37.8% 

 Junior High  125 17.3% 

 

 

 
 

40 9.3% 24 30.0% 189 15.3% 

 
Senior High  24 

3.3% 

 
 

7 1.6% 8 10.0% 39 3.2% 

 
Others 2 0.3% 

 
 

3 0.7% 

 

0 

 

 

7 8.8% 

 

12 1.0% 

 Total 721 100% 
 

432 100% 80 100% 1233 100% 

36.3% of farmers are illiteracy or semiliterate. 42.7% of farmers have primary 

educational background, only 0.3% of them have senior high school educational 

background. Non-working population including 56.9% illiteracy or semiliterate. 

Table 5. Health care utilization of different demographic groups 

 
Prefecture 

hospitals 

County 

hospitals 

Town 

clinics 

Village 

clinics 

Private 

clinics Non Others 

Diagnose 253 342 148 90 23 19 358 

Migrant worker 5 0.4% 
Local enterprise 10 0.8% 
Others 47 3.8% 
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Treatment 243 325 144 88 23 17 14 

Treatment rate 96.1% 95.0% 97.3% 97.8% 100% 89.4%

7 

3.9% 

Sex 

Male (N=) 48.6% 47.7% 41.2% 47.8% 60.9% 42.1%

%1 

65.6% 

Female (N=) 51.4% 52.3% 57.8% 52.2% 39.1% 57.9% 34.4% 

Edu. Level        

Illiteracy 37.9% 48.4% 46.6% 43.3% 43.5% 79.0% 37.2% 

Primary 41.9% 33.7% 39.2% 41.1% 26.1% 15.8%

5 

39.4% 

Junior high 15.2% 12.6% 13.5% 14.4% 30.4% 5.3% 18.7% 

 Senior high  5.1% 5.1% 0.7% 1.1% 0.0% 0.0% 4.8% 

Smokers 37.2% 32.8% 32.4% 40.0% 30.4 57.9% 50.0% 

Drinking 7.5% 7.3% 5.4% 6.7% 4.4% 5.3% 11.7% 

Age groups        

60-64 40.3% 40.1% 34.5% 45.6% 34.8% 36.8% 48.9% 

65-69 29.3% 25.1% 31.8% 23.3% 17.4%  15.8%

++++

++++

++++

++++

++++

++++

++++

++++

++++

++++

++++

++++

++++

++++

++++

++++

++++

+7.79 

22.7% 

   70-74  18.2% 17.8% 15.5% 13.3% 13.1% 

.05 

31.6% 11.2% 

75-79 8.3% 9.7% 10.8% 8.9% 21.8% 10.5% 9.2% 

80-84 3.3% 7.3% 4.7% 7.8% 13.1% 0.0% 4.8% 

85-89 0.4% 1.5% 1.4% 1.1% 0.0% 5.3% 2.2% 

90-94 0.4% 1.2% 2.0% 0.0% 0.0%

% 

0.0% 1.1% 

95 above  0.0% 0.9% 0.0% 0.0% 0.0% 0.0% 0.0% 

Occupation        

Farmers 53.8% 52.8% 55.1% 30.0% 56.5%

$ 

52.6% 67.2% 

Non-working 41.0% 39.6% 39.5% 68.9% 43.5% 47.4% 25.2% 

Others  5.2% 7.6% 5.4% 1.1% 0.0% 0.0% 7.5% 

Marital        

Married 83.3% 84.1% 81.1% 81.1% 65.2% 89.5% 90.5% 

Unmarried  1.2% 0.6% 2.0% 1.1% 0.0% 0.0% 1.4% 

Divorce  0.8% 0.3% 0.0% 0.0% 0.0% 0.0% 0.0% 

Widowed 14.7% 15.0% 16.9% 17.8% 34.8% 10.5% 8.1% 

Health record 58.1% 59.7% 59.5% 78.8% 47.8% 31.6% 53.9% 

OOP 4.7% 3.2% 7.4% 5.6% 4.4% 21.1% 5.3% 

NRCM 90.1% 93.9% 90.5% 92.2% 95.7% 79.0% 92.5% 

    Elderly people were separated into many age groups. People who are younger 

than others are more likely to have medical treatment in clinics or hospitals. Married 

and live together with spouse people have higher health care utilization than those 

divorce people or widowed people. People who have health record are more likely to 

seek health care services in village clinics. Male are prefer to seek health care services 

at private clinics. 

6.1 Conclusion 
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This study aims to providing information on the differences of health care 

utilization among different predisposing, enabling, and need factors in Bayannaoer 

City, China, in the year 2014. With the method of Poisson regression for those 

dependent variables are outcome counts. The study found that predisposing, enabling, 

and need factors had significant impacts on the use of health care services at village 

clinics, township clinics, and county hospitals. 

According to the data analysis, this data set concludes 1233 elderly people, 

including 647 males and 586 females. 42.8% of them are illiteracy or semiliterate. 

58.5% elderly people in this area working as farmers. Among age variable, 42.2% 

elderly people in this area aged from 60-64 years old, and 24.5% are aged from 65-69 

years old. The data conclude respondents at most three kinds of chronic diseases in 

the past 12 months, and each individual disease have specific information for health 

facility chosen, number of visits, and reimbursement amount. After sum up total 

number of visits in each health facility among all diseases recorded, counted 4419 

times used in village clinics, 4081 times used in township clinics, and 1442 times used 

in county hospitals. 

There did existed differences in the use of different types of health care services 

among predisposing factors. Males seemed to use more health care services at village 

clinics and township clinics than females. But females seemed to use more health care 

services at county hospitals than males. Married elderly seemed to use more health 

care services at village clinics and township clinics than unmarried, widowed, or 

divorced elderly people. Elderly people who working as farmer seemed to use lower 

health care services at township clinics than those who are not working at all. Elderly 

people whose age belonging to Age75 (over 75) group seemed to use fewer health 

care services at county hospitals than those who are belonging to Age64 (60-64). 

Illiteracy or semiliterate use fewer health care services at township clinics, and there 

have no evidence to conduct illiteracy have any effect on elderly use health care 

services at village clinics and county hospitals. Result showed that smokers use more 

OPD services at township clinics, and it had negative effect on use of IPD services at 

any types of health facility. Drinking alcohol can have negative effect on elderly 

people using health care services at village clinics and township clinics.  

Number of permanent residents in household significantly effect on IPD services 

use, elderly people with this household characteristic seemed to use fewer IPD 

services. At the same time, number of registered residents in household also 

significantly effect on elderly people’s IPD services use, and people who living in a 

large number of registered members seemed to use more IPD services. Conclusion 

that, elderly people living together with family members is better for their health, the 

number of hospitalized is lower than those who are living alone. A large number of 

registered family members would be causes more hospitalized number, people belong 

in this household but long time living outside, cannot provide support to elderly 

people. 

As a result of analysis on village clinics and county hospitals, time spend to 

nearest health facility significantly effect on the use of OPD services. The coefficient 

of variable time spend are both negative, means that if an individual need spend long 
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time to get to the health facility, seemed to use fewer OPD services at village clinics 

and county hospitals. There have a requirement on health services allocation, and 

health facility distribution. People who can received health care services when they 

in-need, not only depend on patients themselves, but also health care services supply 

side. The patient’s satisfaction after real experienced in health facility and 

communicates with health technical personnel comes from a comprehensive influence 

factors.  

6.2 Recommendations 

6.1.1 Improve quality of primary health care services at village clinics. Set an 

example with full experience technical personnel, developed equipped and high 

technical equipment at village clinics for encourage the use of primary health care in 

order to relive the overcrowding for secondary and tertiary hospitals.  

6.1.2 Increase the subsidy to poorest elderly people from local government, and 

include more kinds of serious illness into NRCM reimbursement. People can have 

more widely protection from health insurance.  

6.1.3 Do better in health information record project, if health care services supply side 

know well in elderly people’s health status and their need in health care services, it 

should be more efficient for health care services allocation and distribution and can 

make whole system run with positive cycle. 

6.1.4 Focus more on elderly who live alone or only live together with spouse. Family 

members’ company can protect elderly people from risk factors. Give more subsidies 

to who is disabled or lost the ability to survival for their life.  

6.1.5 Further studies about health care utilization in terms of IPD services use should 

take disease and symptom into account. Different kinds of disease have directly effect 

on people’s decision on what kinds of hospitals will be choose. And it may determine 

the number of visits in each health facility for disease recovering. 

6.1.6 Further studies on elderly people in rural areas should focus on qualitative 

method as well. It can be better know the reason why those factors can have positive 

or negative effect on health care utilization. 
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