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Abstract 

Prevalence of obesity has been increasing continuously. Obesity is recognized 

as the 6th leading cause of Disability-Adjusted Life Year (DALY) loss in Thai population. 

According to the 4th National Health Examination Survey (2008-9), 28.4% and 40.1% of 

adult Thai men and women were classified as obese, respectively. Nevertheless, there 

is no study estimating the impact of obesity in term of economic and quality of life 

among Thai population.  

 This is a prevalence based cost-of-illness study. The objectives of this study are 

to 1) examine the economic cost of obesity (BMI  25 kilogram/metre2) in Thailand in 

2009. The cost covered in this study included health care cost, and cost of productivity 

loss due to premature mortality and absenteeism, and to 2) examine the impact of 

obesity on quality of life.   

 According to the study, health care cost attributable to obesity in Thailand in 

2009 was estimated at 5,584 million baht or accounted for about 46% of the total cost. 

Concerning the health care cost, the cost of in-patient service was about 5.5 fold higher 

than that of the out-patient service. (4,733 million baht vs 848 million baht) Cost 

incurred in women is about 2.5 fold higher than in men. (4,015 million baht vs 1,569 

million baht). The first three leading causes of health care cost were diabetes mellitus 

(approximately 3,387 million baht), ischemic heart disease (approximately 1,071 million 

baht), and colorectal cancer (337 million baht), respectively.  The result also indicated 

that about 24-52% of all cases of diabetes mellitus or about 338,000 diabetic patients in 

Thailand, 2009 were attributable to obesity. It was also found that about 25-33% of all 

cases of ischemic heart disease or about 13,000 patients were attribable to obesity. In 

addition, about 15-23% of all osteoartithis cases in Thailand were attributable to obesity. 

This accounted for about 45,800 patients with osteoarthritis in Thailand, 2009.   

 The cost of productivity loss was estimated at 6,558 million baht (accounted for 

54% of the total cost). Of this amount, 694 millions were from absenteeism while 5,864 

million baht were from premature mortality. The total year of life loss due to premature 

mortality attributable to obesity was estimated as high as 366,370 years. The cost of 

productivity loss due to premature mortality was found to be 1.5 fold higher in men than 

in women (3,531 million baht vs 2,333 million baht). However, the number of deaths 

and total years of life loss incurred in men were lower than those incurred in women 

(men 4,283 person, year of life loss = 123,115 years; women 8,121 person, year of life 

year loss = 243,255 years). The first three leading causes of premature mortality cost 
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were diabetes mellitus (approx. 2,550 million baht), stroke (approx. 1,800 million baht), 

and ischemic heart disease (approx 1,035 million baht), respectively. In term of 

abesenteeism due to hospital visit and hospitalization, the total number of day loss in 

2009, due to the mentioned reasons was estimated at 1,875,000 days. Of this amount,  

448.8 million baht were incurred due to diabetes mellitus (approx. 1,200,000 days), 

followed by hypertension (102.2 million baht, approx. 276,000 days), and ischemic heart 

diseases (62.8 million baht, approx. 170,000 days) 

 Total cost obesity in Thailand in 2009 was estimated at 12,142.2 million baht. 

This accounted for 0.13% of Gross Domestic Product (GDP). This finding was similar to 

the previous studies, although at the low end.  The studies conducted in European 

indicated that the cost of obesity ranged from 0.09% to 0.61% of GDP. In term of health 

care cost, this study found that health care cost attributable to obesity was accounted 

for about 2.2% of the total health care expenditure in Thailand in the same year. It 

should be noted that, in Thailand, health care cost attributable to obesity was as high as 

the health care cost attriubable to alcohol (5,491 million baht: value in 2006). Also, the 

healh care cost attriubable to obesity was in line with other countries which found that 

health care cost attributable to obesity ranged between 2%-7% of national health 

expenditure. However, this estimated was conservative and biased downward since it 

was not included other costs of productivity loss such as cost of absenteeism that was 

not related to hospital vist/hospitalization, cost of presenteeism, and cost of 

unemployment, etc.   

 In term of quality of life impact, the result from cross-sectional survey using EQ-

5D conducted in 766 participants from 5 provinces through out Thailand (Bangkok, 

Chiang Mai, Ubonratchatanee, Songkla, Nakhonpathom) confirmed that the impact of 

obesity on quality of life was signifant. Compared with normal weight person, overweight 

person (BMI = 25.0-29.9 kilogram/metre2) and obese person (BMI  30 

kilogram/metre2) were more likely to report having problems in mobility and pain 

domains. The utility score obtained from overweight persons (0.74) and obese persons 

(0.70) were significantly low, as compared to normal weight person (0.77). This 

significant difference still exists after controlling for the confounders. 

 This study confirmed that obesity imposes a substantial economic burden on 

Thai society. It also pointed out that obesity was not affected only on health care 

system but also on the other sectors in term of loss productivity due to absenteeism 

and premature mortality. As the prevalence of obesity has increased rapidly and 
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continuously, government not only those responsible for health care sector but other 

sectors including agriculture, education, and industry should give high priority to obesity 

control policy. In order to effectively control the obesity and its related problems, the 

cooperation between all stakeholders, both public and private organizations as well as 

individual in the society were needed. It was considered important that the correct 

information were given to the individual.  In addition, healthy dietary as well as regular 

physical activities should be easily accessible to the population. Cost-effective 

intervenitons should also be employed to control prevalence of obesity. Nevertheless, 

the result of this study can be used to draw the public’s awareness to the negative 

impact of obesity as well as to be used in facilitating the formulation of obesity control 

policies/ interventions. 
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3.  
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  vitality,  

Social functioning  role 

emotional  

Tsai et al. [126]  SF-36  

 physical 

functioning  

 

 

Role limitation due to physical 

problem  

Jia et al. [36]  EQ-5D 

PCS-12 

MCS-12 

 PCS-12, MCS-12, EQ-

5D Index,  EQ VAS 

 4.0, 1.1, 0.073,  

4.8    

    

Minet et al. [112]  EQ-5D 

 0.9 

 

 1  

2-3 

 0.876, 0.840,  

0.782  

Soltoft et al. [113] EQ-5D 

  EQ-

5D  /
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Sach et al. [41] EQ-5D  

SF-6D  

 EQ-5D 

Index, EQ-5D VAS  SF-

6D 

 

  (  

EQ-5D Index  0.04 

 multivariate) 

 EQ-5D

 

 

 

 

  

 [127-131]  [101, 128] 

 [132, 133] 

 [36, 77, 79, 111, 

125, 134]  

   

  

 (Problem drinking) [105]   

 

  

 (Pain) 

 [41, 111]  

  [41]  
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 [134] 

  [121, 

135]  [112] 

   5-10% 

 [136]  [137, 138]  

 [139, 140]  [5, 

136, 141]  [103, 114, 142] 

 

4.4  

 

  . . 1990-2010  16 

 12  ( )  8-10  

  8  

 15    

   

      /

  

(Pulmonary embolism)    

  4-12  

    

 (15  16 )  (11  16 ) 

 (11  16 ) 

  9  

 

 

 24 / 2  [20] 

 [17]  30 / 2  

[59, 65, 68, 70, 143, 144]   US PPP  . . 

2009   0.1  US PPP 

 [70]  139.7  US PPP  [67] 
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 8: 

 

 

/  .    
A B C D E F G H I J K L M N 

 1986  [65]               
 1990  [144]               
 1993 [66]               
 1995 [67]               
 1995 [145]               

 1997 [69]               
 1989-90 [68]               

 1991 [70]               
 1992 [58]               

 1995 [143]+               
 2001 [59]+               

 2001 [62]               
 2003 [17]               

 2002 [18]+               
 2000-2 [20]               

 2003 [19]           *    
 

A =  B =  C =  D = 

 E =  F =  G =  H =  

I =  J =  K = /  L = 

 M =  N =  *  + 

 

  

  

 

 

 

 

 

 



  35
การศึกษาผลกระทบในเชิงเศรษฐศาสตร์และคุณภาพชีวิตจากโรคอ้วนในประเทศไทย 

Impact of obesity on economics and quality of life in Thailand 
 

 9:   

  

 

/  . .  
 

 

 

( :

) 

 

(  US 

PPP . .

2009) 

 

 1986  [65]  29 39.3 $US 76.9  . . 2000  

BMI  30 = 30.5% [146] 

 

 

 1990  [144]  29 68.8 $US 113.0 

 1993 [66]  29 22.6 $US 33.6

 1995 [67]  30 99.2 $US 139.7 

 1995 [145]  30 70.0 $US 98.6

 1997 [69]  27 1.8 $CA 1.9  . . 1996 

BMI  30 = 11.4% [146]  
 1989-90 [68]  30 0.395 AUS$ 0.5  . . 1995  

BMI  30 = 19.8% [146] 
 1991 [70]  30 0.135 NZ$ 0.1  . . 2000  

BMI  30 = 18.8% [146] 
 1992 [58]  27 12.82 FF 17.2  . . 1995 

BMI  30 = 7.0% [146] 
 1995 [143]+  30 0.355 £ 0.7  . . 1995  

BMI  30 = 16.5% [146] 
 2001 [59]+  30 2.71-5.68 

Euro 

6.4-13.4  . . 1999  

BMI  30 = 11.5% [146] 
 2001 [62]  25 2.6 CHF 1.5 . .  2002  

BMI  30 = 7.7% [146] 
 2003 [17] 24 21.11 Yuan 

(RMB) 

7.6  . . 2001 

BMI  30 = 2.8%  

 5%  
BMI  25 = 24.1%  

 26.1  [147] 
 2002 [18]+, ++ 25 3.36 HK$ 0.5  . . 2000 

BMI  30 = 3.8% 
BMI  25 = 25.1% [148] 

 [20] 24 16.196 NT$ 0.8  . . 1993 

BMI  30 = 4% 
BMI  25 = 21.1% [149] 

 2003 [19] 25 1,200-1.817 

Won 

1.8-2.7  . . 2001  

BMI  30 = 3.2% [146] 
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  10  

  5  16 

 

  

 5   

  2 

  7   8.2-9.8  

 

 

 10:   

 

/  . .  

 

 

 

 

 

 

 

GDP 

 

 1986  [65]  6 100 0.88 5.5 

 1990  [144]  

 

6 66.5 0.79 - 

 1993 [66]  4 100 0.34 - 

 1995 [67]  

 

8 52 0.70 5.7 

 1995 [145]  6 100 0.94 7 

 1997 [69]  10 100 0.20 2.4 

 1989-90 [68]  6 100 0.10 2 

 1991 [70]  6 100 0.18 2.5 

 1992 [58]  

 

9 95 0.9* 2 

 1995  

[143]+ 

 11 100 0.05 - 

 2001 [59]+  

 

 

 

 

5 45.5-47.5 0.12-0.25 - 

 2001 [62]  12 100 0.60 2.3-3.5 

 2003 [17]  3 100 0.16 3.7 
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/  . .  

 

 

 

 

 

 

 

GDP 

 

 2002 [18]   8 100 0.26 8.2-9.8 

 [20]  6 100 0.16 2.9 

 2003 [19]  

 

 

 

8 43.9-44.1 0.07-0.10 2.6-3.9 

*  Knai C.  [150] 

 

  (Incidence-based 

approach)  [15]  45-54 

 27.5, 32.5  37.5 / 2 

 22.5 / 2  $24,000, 

$29,600  $36,500    

 27.5 32.5  37.5 / 2 

 22.5 / 2  $23,200, 

$28,700  $35,300  
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5.  

 2   1) 

  2) 

 

 

5.1  

 5.1.1 :  

   (Cost of illness) 

 (Prevalence-based) 

 . . 2552  

 (Societal perspective) 

  

 5.1.2 : 

     

 (Direct cost)  (Indirect cost)   

(Intangible cost)    

    

 (  2) 

 11 

 

 11:  

 

  

 (Health care 

cost)  (Cost of productivity loss due 

to premature mortality) 

  

 (Cost of 

productivity loss due to absenteeism and 

presenteeism) 
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5.1.3  

  
 

 

   

   13  

 12    

  

 

  . . 2547 
 

 12: 

 10 (ICD-10)  

 

ICD-10  

C18-21  

C50  

C54-55 

E10-14  2

E66 * 

E780 * 

F32-33 * 

I10-15 

I20-22  

I26 * 

I60-69  

K80 * 

M15-19  
*  
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  j  (Obesity Attributable Fraction, 
OAFj) 
  (  j)  

 j  (OAFj)   OAFj 

 1   j   OAFj  0.2 

  j 100  j  20  

  OAFj [151] 

 

2

1i
iji

iji

2

1i
j

1)1RR(P

)1RR(P
OAF

 
 

 i   2   

i = 1  25.0-29.9 / 2  i = 2  

 30 / 2  j  

 13   12 

  (Pi) 

 (National Health Examination 

Survey)  4 . . 2551-2552 [49]   25.0-29.9 /
2 (P1)  22.3  29.1   

 30 / 2 (P2)  6  11.6 

  

  (RRij)   j 

 i/  j  

[102, 152, 153] 

 [20, 154]  

 

 5.1.3.1  (EX_HC)  

  (EX_HC)  

 (EX_OPD) 

 (EX_IPD)  

 . . 2552 

  2  
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 2:  

 

 (EX_OPD) 
  (EX_OPD) 

  

 
EX_OPD = )tcos_OPD*encyfrequ*Obese_N_OPD( jj

13
1j j  

 
   

jjj patient_OPD_T*OAFObese_N_OPD   

 

 (Pi) 

 

 j 

 (RRj) 

 j  

 

OAF j   
 j 

 

. . 2552

 j 

 

  j  

 j 

 . . 2552 

x 

x 
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   j  

(frenquency j)  j 

 (OPD_costj) 

 (Center of Health Equity Monitoring, CHEM)  

  . . 2550   . . 

2552  (Consumer Price Index, CPI)  

 j  (OPD_N_Obesej) 

 j 

(OAFj)  j  . . 2552 

(T_OPD_patientj)    j 

 (T_OPD_patientj)  

 (CHEM)    

. . 2550  (Principle diagnosis) 

   

 

 675  (75 )  

 j  (T_OPD_patientj) 

 1)   

 80 

 

    2) 

 80 

 

  

 

 (EX_IPD)  
  (EX_IPD) 

 

  EX_IPD = )jtcos_IPD*13
1j jAdmission_N*jObese_N_IPD(  

 

jjj patient_IPD_T*OAFObese_N_IPD  
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  j  

(N_Admission j)  j 

 (IPD_costj)  ( .) 

 . . 2550   j   

(Principle diagnosis)   

 

 . . 2552     

  j  

(IPD_N_Obesej)  

 j (OAFj)  j  . . 2552 

(T_IPD_patientj)   j  

(T_IPD_patientj)   

 . . 2552 

 

 80  

 

5.1.3.2  

(EX_MORTALITY) 

  

(EX_MORTALITY)  (Human capital approach) 

 j  (Mortality_N_Obesej) 

  (Inc_life)  3 

  

)life_Inc*Obese_N_Mortality(MORTALITY_EX
8

1j
j  

j)mortality(jj patient_Mortality_T*OAFObese_N_Mortality  

   (Mortality_N_Obesej) 
  OAFj(mortality) 

 (T_Mortality_patientj)  . . 2552  

  (Inc_life) 
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 3  [155]  

 

                           Inc_life    = 
x

1t
)

tdis)(1

t
Emp*

t
av_cost

(  

 

av_cost t =  t                     

Emp =   

Dis  =  

t  =  X  
 
 

 . . 2547  (Emp)  

 t (av_costt)  

. . 2552   
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 3:  

 

 

  (Inc_life)  0  

 3  6  13 

 

 

 

 

 

 

 

 

 (Pi) 

 

 j 

 (RRj) 

 j  

 

OAFj(mortality) 
 j  

 . . 2552  
(T_Mortality_patientj)  

 j  

 

(Mortality_N_Obesej) 

 

 (Inc_life) 

 j 

 . . 2552 

x 

x 
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 13:   

   
 

 ( ) 

 
 * ** *** 

 

(  ) 

 

( ) ( ) 

 

( ) (  ) 

 

( ) 

 

(  ) 

 

( ) 

 

(  ) 

 

( ) 

15 – 29 70,933 78,144 69.3 54 4,985,419 3,546,339 2,494,592 1,903,773 1,444,918 1,156,832 

30 – 44 106,252 103,190 96.5 85 3,968,629 2,597,339 2,555,422 1,799,117 1,788,582 1,326,524 

45 – 59 153,767 142,193 93.7 76 2,214,899 1,140,462 1,720,160 962,550 1,397,933 834,130 

60 – 69 107,745 51,485 68.1 43 818,106 189,937 677,489 164,345 576,767 145,202 

70 – 79 87,989 29,069 35.2 17 325,867 41,183 278,626 36,180 242,359 32,271

 80 135,664 32,036 12.5 4 194,000 12,814 168,078 11,259 147,441 9,997

*  0  **  3  ***  6  

 5.1.3.3 

 (EX_MORBIDITY) 

  

(EX_MORBIDITY)  2   

  1 

 

 i  (Pi)  

 (Pop)  i (WPAIi) 

  (Av_wage)  

 (Emp)  

  

 EX_MORBIDITY  = iWPAIwageAvEmpPop
n

i iP *_**
1

*  

 

   i (WPAIi) 

 (Cross-sectional survey) 

 2 
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  2 

 

 (Dayipd)  (Dayopd) 

 . . 2552  (Daily_wage)  

  

 EX_MORBIDITY = wage_Daily*)DayDay( opdipd  

  

   j 

 (Dayipd) 

 ( .)  . . 2550 

 j  (Dayopd) 

 (CHEM) 

   . . 2550 

 1  0.5   

(Daily_wage)  . . 2552 (135,119 

)  . . 2552  370  

 

 5.1.3.4  (TC_Obesity) 

  (TC_Obesity) 

 (EX_OPD)  (EX_IPD) 

 (EX_MORTALITY) 

 (EX_MORBIDITY) 

 

 

 TC_Obesity = EX_OPD + EX_IPD + EX_MORTALITY + EX_MORBIDITY 

 

  

 EX_OPD   =  

 EX_IPD   =   

 EX_MORTALITY =  

 EX_MORBIDITY = 
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 14  

 

 14:  

 

  

  4 . . 2551-

2552 

  

 . . 2552 

 ICD-10  (CHEM) 

   . . 

2550 

 . . 2552 

 ICD-10 

 

  . . 2552 

. . 2552 

 ICD-10  . . 2547   

  ICD-10  (CHEM) 

   . . 

2550  . . 2552

 ICD-10  ( .)  . . 2550 

 . . 2552 

 

  . . 2547   

  

 . . 2552 

  . . 2552 
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 5.1.3.5  (Sensitivity analysis) 

 

    

    15 

 

 15:  

/

1)  

  0  

  3 ( )

  6 

2)  

   25 / 2 ( ) 

   30 / 2 

3)  

 

  4 . . 2551-2552 ( ) 

  10  

  1 

4)  

 ( ) 

 

5)  

 ( ) 

  60 

 

5.2  (

/ )  

  1) 

   

2)   
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  5.2.1  

  (Cross-sectional survey) 

  

 5.2.2  

  15-60   7  

 

 5.2.3  

  5   (Purposive 

sampling)   4       

 

  16  

 1  

 

  16:  

 

  

 15-60    6  

 7  

 /

  

 

  [156] 

  

 N  = 2

22
2/

M
)(Z*v

  

    

  2/Z  =  1.96 

 =   

   M =   

  V =  Design effect  

 

 

 [157] 
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 18.58 

 10% (M = 3.7)  Design effect 

 2   Z /2 = 1.96  194  

  28.45 

 700    

 750   

   

 

 5.2.4  

    

 

  (Pilot test)  46 

    

  4    

  1  

        

/ /     

  Tanita®   calibrate 

 

     

 

 1     4  

 

 
 

 4:  
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    /

     

     

  

 1   5 

 

 
 

 5:  

  

   2  

10  

   

  1   6 
 

 
 

 6:  
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  1   7 

 

 
 

 7:  

 

  2  

 

 Work Productivity and Activity Impairment 

- General Health (WPAI-GH)   

 (Construct validity)  (Reliability)  

  [158]  

(Absenteeism)  (Presenteeism) 

 [159]  

 

 [157, 160] 

  WPAI-GH  (

 1)  (  2) 

 (  3)  (  4) 

  0-10 (  5) 

  0-10 (  6) 

  

  (Absenteeism)  

   2 / (  2 +  4) 

  (Presenteeism) 

  5/10 

  (Overall impairment) 
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 2 / (  2 +  4) + [(1 –  2 / (  

2 +  4)) x (  5/10)] 

   

 

  3   

  EQ-5D   EQ-5D 

  [161] 

 (Utility)    

 

  

 EQ-5D [36, 41, 76] 

 [36, 

41, 76] 

  EQ-5D  5     

 /  /  

 1   3   1 =  2 = 

  3 =    EQ-5D  1  

Visual analog scale  0 ( )  

100 ( )  

  4   

  1  

    

   

 

 5.2.5  

  SPSS (Version 11.0)  STATA (Version 14.0)  

 

 (Absenteeism) 

 (Presenteeism) 

 (Overall impairment)  5.2.4 

 (Univariate analysis) 

 ( :  18.5 / 2 : 
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18.5-22.9 / 2  :  25 / 2  : 

 30 / 2)  ANOVA 

  Kruskal Wallis test 

 (Multivariate analysis)   Multiple linear 

regression  

   

 2  (2-part model)  1 

 (Logistic regression)  (Dependent 

variable)   (0 = , 1 = )  

 2 

 (Multiple linear regression)  (Dependent variable)  

 

  

 EQ-5D 

  .      

http://www.hitap.net/projects.php  
 

 = 1 - (0.202) - (0.121*mo) - (0.121*sc) - (0.059*ua) - (0.072*pd) - 

(0.032*ad) - (0.190*m2) - (0.065*p2) - (0.046*a2) - (0.139*N3)  

 

   

 mo  = 0  1, 1   

  2  2  3 

 sc = 0  1, 1   

  2  2  3 

 ua = 0  1, 1   

   2  2  3 

 pd = 0 /  1, 1   

  /  2  2 /  3 

 ad = 0 /  1, 1 /  

   2  2 /

   3 

 m2 = 1  3  0 

 s2 = 1  3  0 

 u2 = 1  3  0 
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 p2 = 1 /  3  0 

 a2 = 1 /  3  0 

 N3 = 1  1  3  0 

  

   (Univariate analysis) 

  ( : 

 18.5 / 2  : 18.5-22.9 / 2  : 

 25 / 2  :  30 / 2)  

Chi-Square   

 ANOVA 

 Kruskal Wallis test 

  1 

  (Multiple linear regression) 

  Tobit Model  

(Y)  0  (Xi) 

 Censored (Censored regression model)  Censored 

 1 ( )  

  ( ) 

 Censored  0 

 0    “ ”  

Proponsity of quality of life (Yi *)  

  

Yi   = Yi *  Yi * < 1 

  = 1  Yi *  1 

  

   “ ” (Yi *) 

 1   1  

 (Yi *)  1   Yi *  

  

 

 Yi * = 1 ( ) + 2 ( ) + j (Xj) + i 

  

 i = Random error 

 Xj =  i 
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6.  

  2   1) 

  2)  

 

 

6.1  

 6.1.1  

  j  (Obesity Attributable 
Fraction: OAF j) 
  13 

17 

 

   52  24 

  33  25 
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 17:  

 ( ) 

 

  

 

 j  (RRij) 

  

( / 2) 

 j 

  

(OAFj):  

  
  

1* 2** 1* 2** 

  [102] 
1.91 3.51 1.91 3.51 15 22 

 [102] 2.76 4.20 1.80 1.96 23 15 

 [20] 1.95 1.76 1.95 1.76 11 15 

  [102]    1.28 1.84 1.65 2.42 5 15 

  [102]    1.30 1.31 0.98 1.67 4 3 

 [102]    1.09 1.43 1.44 2.32 2 12 

 [102]    2.40 6.47 3.92 12.41 24 52 

 [102]    - - 1.08 1.13 - 2 

  [102] - - 1.53 3.22 - 17 

  [102] 1.51 1.95 1.45 1.66 8 9 

 [102] 1.23 1.51 1.15 1.49 4 5 

 [154] 3.02 4.37 3.02 4.37 25 33 

 1.00 1.00 1.00 1.00 100 100 

1 =  25.0-29.9 / 2  2 =   30 / 2 

 

 (EX_OPD) 
  18   . . 2552 

  

 850   

 4  (680.6   

427,418  vs 169.5  118,862  ) 
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 3   

670.9  126.2   25.2     

  

 338,000  113,000   46,000   

  

  

 

 18:  (

) 

 

 
* ( )  ( ) 

 

( )     

 63,376 274,451 125,858,774 545,036,272 670,895,046 

 20,537 92,211 22,982,492 103,188,263 126,170,755 

 16,296 29,578 8,950,320 16,245,801 25,196,121 

 6,743 6,537 4,267,138 4,136,264 8,403,472 

 3,218 3,016 3,368,921 3,157,306 6,526,227 

 915 1,050 2,101,953 2,411,003 4,512,956 

 4,346 9,653 861,311 1,913,141 2,774,452 

 2,761 6,736 762,378 1,859,995 2,622,373 

 - 649 - 1,172,690 1,172,690 

 430 817 352,989 670,774 1,023,763 

 218 2,180 64,186 642,415 706,601 

 - 504 - 212,854 212,854 

 
22 36 4,341 7,233 11,574 

 118,862 427,418 169,574,804 680,654,012 850,228,816 

*   
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 (EX_IPD) 
  19   . . 2552 

   

 4,733.6   

 2  (3,340.5   

78,028  vs 1,399.1   34,801  )  
 

 19:  (

) 
 

 
* ( )  ( ) 

 

( )     

 10,361 41,945 537,951,441 2,177,808,483 2,715,759,924 

 17,251 18,177 517,209,424 544,962,973 1,062,172,397 

 2,160 2,171 185,895,269 186,872,472 372,767,741 

 17,251 18,177 95,496,805 96,417,512 191,914,317 

 788 2,057 37,319,875 97,381,103 134,700,978 

 433 3,797 11,433,242 100,331,349 111,764,591 

 1,044 5,325 8,462,766 43,181,839 51,644,605 

 - 897 - 42,118,355 42,118,355 

 - 712 - 35,411,644 35,411,644 

 

38 128 1,771,880 5,927,890 7,699,770 

 160 145 2,996,288 2,715,386 5,711,674 

 47 104 527,213 1,165,618 1,692,831 

 9 37 47,966 198,741 246,707 

 34,801 78,028 1,399,112,170 3,334,493,385 4,733,605,555 

*    
 

    

 3  

 2,715.8  1,062.2   372.8     
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  . . 

2552  5,583,834,348  

 2.5  (4,015.1  vs 1,568.7 )  

 3   (  3,386.7 ) 

 (  1,070.6 )  (  377.3 ) 

  20  

 5.5  (4,733.6  vs 850.2 ) 

 21 
 

 20:   

( ) 
 

 
 ( )  

( )   

 663,810,215 2,722,844,755 3,386,654,970 

 521,476,562 549,099,237 1,070,575,799 

 187,997,222 189,283,475 377,280,697 

 98,865,726 99,574,818 198,440,544 

 31,445,258 146,370,102 177,815,360 

 46,270,195 113,626,904 159,897,099 

 11,497,428 100,973,764 112,471,192 

 - 42,331,209 42,331,209 

 - 36,584,334 36,584,334 

 3,758,666 4,575,381 8,334,047 

 

 
1,776,221 5,935,123 7,711,344 

 909,277 2,111,882 3,021,159 

 880,202 1,836,392 2,716,594 

 1,568,686,972 4,015,147,376 5,583,834,348 
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  21: 

 

 

 

  

 ( )   

( ) 
  

 169,574,804 680,654,012 850,228,816 

 1,399,112,170 3,334,493,385 4,733,605,555 

 1,568,686,974 4,015,147,397 5,583,834,371 

 

6.1.2   

  8  

 22 

   

    19 

  27  

 7-10 

  6-9 

  

   23   . . 

2552  12,404  

 2     3   

     

5,427   4,140    2,030   
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 22:  

 ( ) 

 

 

  

  

 

 (RRij) 

 

( / 2) 

 

 j 

 

(OAFj):  

   

  

 

  1* 2** 1* 2** 

 1.20 1.44 1.20 1.44 3 5 

 1.20 1.44 1.20 1.44 3 5 

 2.16 4.57 2.16 4.57 19 27 

 - - 1.00 1.63 - 4 

 - - 1.10 1.21 - 3 

 1.44 1.68 1.44 1.68 6 9 

 1.39 1.93 1.39 1.93 7 10 

 1.39 1.93 1.39 1.93 7 10 

1 =  25.0-29.9 / 2  2 =   30 ./ 2 
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 23:  . . 2552 

 ( )  

 

   ( )  ( ) 

  

1 1,593 3,834 5,427 

2  1,562 2,578 4,140 

3  877 1,153 2,030 

4  210 291 501 

5  38 135 173 

6  - 115 115 

7  3 8 11 

8  - 7 7 

  4,283 8,121 12,404 

  

 

  . . 2552  5,864,163,745   24  

 1.5  (3,530.9  

vs 2,333.3 )   3  

 (  2,550.2 )  (  

1,800.6 )   (  1,034.9 )   

 25  . . 2552  

366,370   (243,255  vs 

123,115 )  
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 24:  . . 2552 

 ( ) 

 

 
  

 ( ) 

 

 

( ) 
 

1 1,302,562,714 1,247,633,907 2,550,196,621 

2  1,236,071,165 564,531,668 1,800,602,833 

3  761,620,990 273,329,203 1,034,950,193 

4  203,450,137 119,047,046 322,497,183 

5  - 99,306,618 99,306,618 

6  26,475,199 26,063,477 52,538,676 

7  - 2,784,568 2,784,568 

8  690,978 596,074 1,287,052 

  3,530,871,183 2,333,292,562 5,864,163,745 

 

  25: 

 . . 2552  ( )  

 

  
 

( ) 
 

( ) 
  

1  29,584 74,849 104,433 

2  28,292 40,996 69,288 

3  16,919 19,652 36,571 

4  4,295 6,001 10,296 

5  - 3,365 3,365 

6  652 2,140 2,792 

7  - 151 151 

8  30 98 128 

  123,115 243,255 366,370 
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6.1.3 

  

  2 

 

 1 ( ) 

 

 

 . . 2552 ( )  26-27 

  26  

 . . 2552 

 

 1,290,060   477.3  

 (  945,916 )  

96.2  (  259,884 )  15.7  (  42,433 ) 
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 26:  

 . . 2552 

 

 

 

 

 

( ) 
 

 

 

( ) 

 5.6 337,827 2.8 945,916 349,988,772 

 4.61 112,748 2.3 259,884 96,157,132 

 1.85 45,874 0.9 42,433 15,700,377 

 1.57 13,280 0.8 10,425 3,857,176 

 1.65 9,497 0.8 7,835 2,898,959 

 2.2 6,234 1.1 6,857 2,537,238 

 1.4 13,999 0.7 9,799 3,625,741 

 2.41 1,965 1.2 2,368 876,095 

 1.36 2,398 0.7 1,631 603,337 

 2.51 1,247 1.3 1,565 579,044 

 2.51 649 1.3 814 301,363 

 1.91 504 1.0 481 178,088 

 1.77 58 0.9 51 18,992 

1,290,060 477,322,315 

 

 27  

 . . 2552 

 

 585,423   216,606,532   
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 27:  

 . . 2552 

 

 

 

  
 ( ) 

 ( ) 
 ( ) 

    

 5.85 4.92 10,361 41,945 266,981 98,783,063 

 4.33 4.66 17,251 18,177 159,402 58,978,611 

 8.46 8.76 2,510 2,534 43,432 16,070,003 

 6.96 7.32 2,160 2,171 30,925 11,442,368 

 9.06 9.79 788 2,057 27,277 10,092,605 

 6.62 5.93 433 3,797 25,383 9,391,588 

 2.68 2.58 1,044 5,325 16,536 6,118,475 

  6.97 0 897 6,252 2,313,273 

 0 5.43 0 712 3,866 1,430,479 

 6.67 8.5 160 145 2,300 850,889 

 9.45 11.24 38 128 1,798 665,193 

 10.01 7.69 47 104 1,270 469,985 

 585,423 216,606,532 

 

  28  (

) 

 . . 2552   

 1,875,483  

 693,928,847   

448.8  (  1,200,000 )  102.3  

(  276,000 )  62.8  (  170,000 )  
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 28: 

  . . 2552 

 
 

 

 

 

( ) 

 1,212,897 448,771,835 

 169,826 62,835,787 

 50,290 18,607,241 

 33,293 12,318,464 

 69,711 25,792,981 

 27,013 9,994,925 

276,421 102,275,607 

 6,733 2,491,362 

 4,681 1,731,842 

 10,135 3,749,848 

1,849 684,186 

 2,835 1,049,030 

 9,799 3,625,741 

 1,875,483 693,928,847 
 
 

6.1.4  

  29  8   

2552  12,142,244,843   0.13 

 (Gross Domestic Product; GDP)  

 5,584   46  

 2.2   

 6,558   54  

  5,864  694   
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 29:  . . 2552 

 

 

 

(  

 . . 2552) 

 

 5,584 46 

 5,584  

 -  850  

 -  4,734  

 6,558 54 

-  5,864  

-  694  

 12,142  

 0.13 

 
2.2 

 

 
 

 8:  . . 2552 
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6.1.5  (Sensitivity analysis) 

  30  

 9,689  (  

60 )  19,245.8  (

) 

 

 30:  

  
 ( ) 

    

     13,971,721,046  

  3 ( )    12,142,244,843  

  6    11,010,173,153  

  

  

 

( )    12,142,244,843  

      19,245,776,601  

                          

   60  ( )    12,142,244,843  

  60       9,689,084,329  

                            

  NHES 4th  ( )    12,142,244,843  

   10%     13,027,077,936  

   1%     12,010,883,495  

 BMI   

   25 ( )    12,142,244,843  

   30    11,020,919,657  
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6.2   

         

 31  766  5 

  44.32  (  = 10.33) 

 (  77)  (  77)  13,312  (

 = 17,274 ) 

 

 31:  

  (%)  

 

(

) 

 ( ) (  = 765 )  

 44.32 (10.33) 

 (  = 766 )  

        176 (23.0%) 

  590 (77.0%) 

 (  = 765 )  

        271 (35.4%) 

   285 (37.3%) 

   164 (21.4%) 

   24 (3.1%) 

  12 (1.6%) 

  9 (1.2%) 

 (  = 766 )  

      512 (66.8%) 

  219 (28.6%) 

  35 (4.6%) 

 ( / ) (  = 765 )  

 13,312 (17,274.6) 

  

  

 (  = 766 )  
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  (%)  

 

(

) 

        154 (20.1%) 

  151 (19.7%) 

  152 (19.8%) 

  152 (19.8%) 

  157 (20.6%) 

 (  = 766 )  

 216 (28.2%) 

 396 (51.7%) 

  154 (20.1%) 

 

  32  

 56   30  

 44  27  25-29.9 / 2  

 30 / 2    26 

 3   12   

24   

 0.74 (  = 0.18)      
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 32:  

 

  (%)  

 

(

) 

  (  = 766 )  

          426 (55.6%) 

  340 (44.4%) 

  (  = 750 )  

      18.5 / 2 15 (2.0%) 

 18.5-24.9 / 2 209 (27.9%) 

 25-29.9 / 2 327 (43.6%) 

  30 / 2 199 (26.5%) 

  (  = 750 )  

  1  439 (57.3%) 

 1-2  126 (16.4%) 

  3  201 (26.2%) 

  (  = 750 )  

  602 (78.7%) 

  69 (9.0%) 

  94 (12.3%) 

  (  = 750 )  

  402 (52.5%) 

  182 (23.8%) 

  181 (23.7%) 

 EQ-5D index (  = 766 ) 0.74 (0.18) 

 EQ-5D VAS (  = 766 ) 77.14 (16.77) 

 

 

 33 

 7    12 

 7   68 
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 7    

logistic regression    ( / ) 

 ( / )  ( / ) 

  

 

 

    

   34  

  

  

  

 

 

 33: 

 7  

 

  (%)  

 7   (  = 765 )  

          90 (11.7%) 

  675 (88.1%) 

 7   

(  = 766 ) 
 

  518 (67.6%) 

  248 (32.4%) 
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 34:  

 
 

  ( ) P-Value 

 

< 18.5 

(N = 15 ) 

 

18.5-24.5 

(N = 209 ) 

 

25-29.9 

(N = 327 ) 

 

 30 

(N = 199 ) 

 

 

5.95 (21.43) 3.48 (11.30) 2.26 (8.56) 2.99 (11.00) 0.593 

 

 

17.33 (27.12) 23.56 (21.95) 24.50 (23.40) 26.45 (25.03) 0.295 

  

17.61 (27.26) 25.78 (23.62) 25.84 (24.51) 28.27 (26.23) 0.267 

 

 

 EQ-5D   35  

(  25.0-29.9 / 2)  (

 30 / 2)  “ ” 

/  

 

 /   
 

 35 :  5 

 EQ-5D 
 

  “ ”  “ ” (%) 

P-value 

 < 18.5 

 

18.5-24.5 

 

25-29.9 

 

 30 
 

 1 (6.7%) 50 (23.9%) 109 (33.3%) 89 (44.7%) 249 (33.2%) <0.001 

 0 (0%) 5 (2.4%) 8 (2.4%) 5 (2.5%) 18 (2.4%) 0.944 

 

1 (6.7%) 38 (18.2%) 69 (21.1%) 49 (24.6%) 157 (20.9%) 0.217 

/ 

 

4 (26.7%) 111 (53.1%) 195 (59.6%) 134 (67.3%) 444 (59.2%) 0.002 

/

 

8 (53.3%) 72 (34.4%) 134 (41.0%) 83 (41.7%) 297 (39.6%) 0.248 
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 36: 

/  binary logistic regression 
 

 

 

 

 
 

OR P-value OR P-value

  ( ) 1 1  

   1.618 0.948 2.010 0.009 

  ( )  1.001 0.948 1.006 0.524 

  

( ) 
1  1 

 

   0.826 0.317 0.798 0.278 

   1.088 0.832 0.318 0.044 

  ( ) 1 1  

  1.84 < 0.001 1.942 < 0.001

 

( / 2) 
18.5-24.9 ( ) 1  1 

 

 25.0-29.9 1.29 0.169 1.458 0.072 

  30.0 1.60 0.28 2.371 < 0.001

  ( ) 1 Na Na

  0.84 0.383 Na Na

  0.88 0.551 Na Na

  ( ) Na Na 1  

  Na Na 1.48 0.237 

  Na Na 0.721 0.308 

 

 

 

( ) 
1  1 

 

 1-2 0.828 0.386 0.833 0.431 

 > 3  0.716 0.072 0.624 0.023 

R2 Cox and Snell  0.037 0.099 

R2 Nagelkerke  0.077 0.138 
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 logistic regression  

       

  

 1.84  (OR = 1.84, P-Value < 0.001)  

 

 36   

 (OR = 2.01, P-Value = 0.009) 

 (OR = 0.318, P-Value = 0.044) 

 1.94  (OR = 1.94, P-

Value < 0.001)  3 

 (OR = 0.624, P-Value = 0.023) 

 2.37  (OR = 

2.37, P-Value < 0.001) 

 (Utility) 

 37  

 (EQ-Index = 0.70, 0.74, 0.77 )   

 Tobit regression (   EQ-Index 

 Censored  = 1)   

       38 

     

  

 0.066  

 0.067   

 (  25-29.9) 

 0.035   (

  30) 

 0.070  
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 37:  EQ-Index  EQ-VAS 

 
 

  ( ) 

P-Value* 
 

< 18.5 
(N = 15 ) 

18.5-24.5 
(N = 209 ) 

 
25-29.9 

(N = 327 ) 

 

 30 
(N = 199 ) 

EQ-Index 0.81 (0.18) 0.77 (0.18) 0.74 (0.18) 0.70 (0.18) 0.002

EQ-VAS 82.3 (14.98) 79.0 (16.13) 77.7 (16.4) 73.6 (17.8) < 0.001 
* Kruskal Wallis test (  18.5) 
 

 38:  EQ-5D Index 

 Tobit regression 
 

  
 

 EQ-5D Index Marginal 
effect 

Beta 
SE 

(Beta)
P-Value 

 0.52 0.11 < 0.001  
  ( )   

  0.079 0.02 < 0.001 0.066 
 

( ) 
  

   0.008 0.021 0.71 0.007 
   - 0.002 0.045 0.96 - 0.001

  ( )   
  - 0.079 0.017 0.04 - 0.067

 
( / 2) 

18.5-24.9  
( ) 

  

 25.0-29.9 - 0.040 0.021 0.04 - 0.035
  30.0 - 0.080 0.02 0.004 - 0.070

 
 ( )   

  0.005 0.02 0.81 - 0.004
  - 0.0008 0.02 0.97 - 0.0007
ln_  0.021 0.01 0.047 0.017 

 ( ) 0.0006 0.0009 0.48 0.0005
AIC =345.37, Schwarz Criterion = 400.54 
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 1 

  6  

 512   39  

 

  40  

   

  

 

 39:   

 

  (%)  

 

(

) 

 1   (N = 765 )  

          44 (5.8%) 

  721 (94.2%) 

 ( )  1   

(N = 44 ) 
512 (893) 

 

 40:   

 

  ( )

P-Value* 
18.5-24.5 

(N = 10 ) 

25-29.9 

(N = 19 ) 

 

 30 

(N = 15 ) 

 

 ( ) 

870 (1,515) 443 (766) 359 (311) 0.963 

 

 41 /

  

/   40 

  4 
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  1 

 

 

 41:  

  

 

 

 

( ) 

P-value 

 (N = 44 ) 0.004 

 40 (7.3)  

 4 (1.9)  

 (N = 44 ) 0.497 

 0 (0)  

  (18.5-24.9) 10 (4.8)  

  (25-29.9)  19 (5.8)  

  (  30) 15 (7.5)  

* (N = 44 ) 0.014 

  39 (7)  

   5 (2.4)  

**

(N = 44 ) 

0.077 

  37 (6.7)  

   7 (3.3)  
*  80    90  

** > 0.8  > 1  

 

7.  

 12,142.2 

 (0.7  $USPPP)  0.13  

(Gross Domestic Product; GDP)   
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 0.06  

 0.09  0.61  

[13]  

1.33  [67]  

 [143]  [19]  42  

 

   

 

   

 

 

 (Presenteeism) 

   

 

 42:  

 

 

/  . .  

 

 

 

 

 

 

 

GDP 

 

 1986  [65]  6 100 0.88 5.5 

 1990  [144]  

 

6 66.5 0.79 - 

 1993 [66]  4 100 0.34 - 

 1995 [67]  

 

8 52 0.70 5.7 

 1995 [145]  6 100 0.94 7 

 1997 [69]  10 100 0.20 2.4 

 1989-90 [68]  6 100 0.10 2 

 1991 [70]  6 100 0.18 2.5 

 1992 [58]  

 

9 95 0.9* 2 
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/  . .  

 

 

 

 

 

 

 

GDP 

 

 1995  

[143]+ 

 11 100 0.05 - 

 2001 [59]+  

 

 

 

5 45.5-47.5 0.12-0.25 - 

 2001 [62]  12 100 0.60 2.3-3.5 

 2003 [17]  3 100 0.16 3.7 

 2002 [18]   8 100 0.26 8.2-9.8 

 [20]  6 100 0.16 2.9 

 2003 [19]  

 

 

 

8 43.9-44.1 0.07-0.10 2.6-3.9 

 2010   

 

13 46 0.06 2.2 

*  Knai C.  [150] 

  

  

 5,584   2.2 

  

 2-3.5 

 [15]   

 

 [162]  (5,491 : 

 . . 2549) [160] 
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   [29]  [160] 

   

 46  

    [19, 59, 

67, 144]  [58]  5 

    [160] 

 96 

  1.39  

(  . . 2549)  367,000  (  . . 2551)   

     

   

   

 

 

 2.5  (4,015  vs 1,569 ) 

 (National Health Examination Survey)  4 . . 2551-2552  

 25 / 2 

 28.4  40.7  

 2  

  

 [59, 

143]  3    

(3,386.7 )  (1,070.6 )  (337.3 ) 

  

  [17, 20, 69, 70] 
  (Body 

Mass Index; BMI)  [163]   24-52 
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 . . 2552  338,000    

  [45]  44 

  

[69]  [70]  51  69 

   

  5-10% 

 [137, 138] 

 [136] 
 [45]  23 

 

 [69]  [70]  50.7  24 

    

 25-33  

 13,000  . . 2552  

  [45]  7-41 

    2 

  17   8-9 

   

 (OAFj) 

 

 (National Health Examination Survey)  

4 . . 2551-2552 [49]  (OAFj) 

 

   6,558 

 54  

 694   

 3    (2,550.2 ) 

 (1,800.6 )  (1,034.9 )   

  [107] 
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