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Executive Summary 

The aim of this study is to develop the targets and indicators necessary for assessing 

the health promotion performance of the Thai Health Promotion Foundation through the 

use of cost-benefit analysis using input from an incidence-based cost-of-illness analysis. 

These were conducted as a basis for evaluating the performance of both the tobacco and 

alcohol consumption control plans. The costs that are included in the analysis are indirect 

costs, which were cost of productivity, loss from premature death, and reduced productivity 

due to absenteeism and presenteeism. The costs incurred are converted to the base year of 

2010. 

Tobacco consumption control Plan 

The cost of illness analysis showed that smoking can cause massive economic losses. 

For a male smoker, the lifetime indirect cost was estimated at roughly 158,000 baht, with 

the breakdown consisting of 96,000 baht for the cost of premature death and 62,000 baht 

for the cost of reduced productivity. Additionally, smoking would lead to a life year loss of 

4.6 years in males. For a female smoker, the lifetime indirect cost was calculated to be 

approximately 85,000 baht, with the cost of premature death amounting to 32,000 baht and 

the cost of reduced productivity reaching 53,000 baht. In addition, smoking would lead to a 

life year loss of 3.4 years in females. 

In terms of cost savings from cessation of smoking, it was found that the earlier 

individuals are able to quit, the more economic benefits society will receive. The study 

showed that life year loss among male smokers who were able to stop smoking at the age 

of 30, 35 or 40 were 1.4 years, 1.7 years or 2 years, respectively. For female smokers, the life 

year loss among those smokers who were able to stop smoking at the age of 30, 35 or 40 

were 0.6 years, 0.8 years or 1 year, respectively. From an economic point of view, if a single 

male smoker was able to quit smoking at the age of 30, 35 or 40, the amount saved would 

be equivalent to 71,000 baht, 55,000 baht or 42,000 baht, respectively.  Similarly, if a single 
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female smoker quit smoking at the age of 30, 35 or 40, this would generate respective 

savings of approximately 40,000 baht, 31,000 baht and 23,000 baht. 

The results of this study clearly show that measures used to prevent new smokers 

from becoming smokers as well as increasing the quitting rate at early ages will significantly 

reduce economic loss. Therefore, measures or policies that help prevent or reduce the 

number of new smokers as well as increasing the smoking cessation rate are extremely 

important. The study also highlighted that the productivity loss due to reduced productivity 

contributed to a significant proportion of the total loss. As a result, agencies in both the 

public and private sectors should also give more priority to campaigns and should issue 

measures in order to reduce the aforementioned impact in the work place. 

For the 10-year period of 2001-2010, our cost analysis revealed that the average cost 

per year of the tobacco consumption control program plan by the Thai Health Promotion 

Foundation the program was about 143,730,000 baht. 

Based on the analysis, the following annual target should be reached at the 

breakeven point:  

1) 920 new smokers are prevented from being lifetime smokers (if calculated at the 

same declining rate of both genders). This is divided into 880 males and 40 

females), or 

2) 3,520 smokers aged 40 years old are able to quit smoking permanently (if 

calculated at the same declining rate of both genders). This is divided into 3,340 

males and 180 females), or 

3) 2,690 smokers aged 35 years old are able to quit smoking permanently (if 

calculated at the same declining rate of both genders). This is divided into 2,560 

males and 130 females), or 

4) 2,060 smokers aged 30 years old are able to quit smoking permanently (if 

calculated at the same declining rate of both genders). This is divided into 1,960 

males and 100 females). 
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Alcohol consumption control Plan 

The cost of illness analysis shows that the consumption of alcohol causes enormous 

economic loss. An assessment of the cost of one drinker based on gender and level of 

consumption showed that the lifetime indirect cost of one new responsible drinking male 

was equivalent to 19,000 baht (the cost of premature death was -18,000 baht and the cost 

of  reduced productivity was 37,000 baht). For one new hazardous male drinker and one 

new harmful drinking male, the costs were estimated at 307,000 baht (the cost of premature 

death was 58,000 baht and the cost of reduced productivity was 249,000 baht) and 360,000 

baht (the cost of premature death was 89,000 baht and the cost of reduced productivity 

was 271,000 baht), respectively. 

In the case of females, the cost of one new responsible drinker was equivalent to 

28,000 baht (the cost of premature death was -4,000 baht and the cost of reduced 

productivity was 37,000 baht). For one new hazardous female drinker and one new harmful 

female drinker, the cost was equal to 202,000 baht (the cost of premature death was 14,000 

baht and the cost of reduced productivity was 188,000 baht), and 240,000 baht (the cost of 

premature death was 21,000 baht and the cost of reduced productivity was 219,000 baht), 

respectively. 

It was also found that life time losses among hazardous and harmful drinking males 

were about 2.6 years and 3.86 years, respectively.  In the same case for female, life time 

losses among hazardous and harmful drinker were about 1.47 years and 2.2 years, 

respectively. 

In terms of the cost savings from making drinkers quit, it was found that the faster 

they were able to quit, the more economic benefits society would receive. The cost savings 

also varied in respect of gender and consumption amounts. The details are as follows: 

The costs saved in the event that one responsible drinking male is able to quit 

drinking at the age of 25 years, 35 years or, 45 years was found to be 17,000 baht, 7,400 

baht or, 600 baht, respectively. The costs saved in the event that one responsible drinking 
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female is able to quit drinking at the age of 30 years, 35 years or, 45 years was found to be 

25,000 baht, 13,000 baht or 3,700 baht, respectively. 

The costs saved in the event that one hazardous drinking male is able to quit 

drinking at the age of 25 years, 35 years or, 45 years was found to be 275,000 baht, 132,400 

baht or, 13,500 baht, respectively. The costs saved in the event that one hazardous drinking 

female is able to quit drinking at the age of 30 years, 35 years, or 45 years was found to be 

178,000 baht, 80,000 baht, or 3,700 baht, respectively. 

The costs saved in the event that one harmful drinking male is able to quit drinking 

at the age of 25 years, 35 years or, 45 years was found to be 288,000 baht, 121,000 baht or, 

20,000 baht, respectively. The costs saved in the event that one harmful drinking female is 

able to quit drinking at the age of 30 years, 35 years or, 45 years was found to be 184,000 

baht, 69,000 baht or, 5,600 baht, respectively. 

The results of this study clearly show that substantial economic loss can be 

prevented from discouraging new drinkers as well as from making drinkers in every category 

refrain from consuming alcohol, especially for those engaged in hazardous and harmful 

drinking. The study also highlighted the significant impact of the reduced productivity on the 

total indirect cost.  This was quite evident, even in those who were responsible drinkers. 

Therefore, agencies in both the public and private sectors should give priority to campaigns 

and implement measures to reduce such impacts in order to improve efficiency. 

For the 10-year period of 2001-2010, our cost analysis revealed that the average cost 

per year of the alcohol consumption control program by the Thai Health Promotion 

Foundation was about 250,550,000 baht. 

Based on the analysis, the following annual target should be reached at the 

breakeven point:  
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1)   11,278 new drinkers are prevented from being lifetime responsible drinkers (if 

calculated at the same declining rate of both genders). This is divided into 7,325 

males and 3,953 females, or 

2)  856 new drinkers are prevented from being hazardous drinkers (if calculated at 

the same declining rate of both genders). This is divided into 738 males and 118 

females, or 

3) 718 new drinkers are prevented from being harmful drinkers (if calculated at the 

same declining rate of both genders). This is divided into 652 males and 66 

females, or 

4) 142,809 responsible drinkers are able to quit permanently after having been 

drinking for more than 20 years (if calculated at the same declining rate of both 

genders). This is divided into 89,606 males and 53,743 females, or 

5) 20,885 hazardous drinkers are able to quit after having been drinking for more 

than 20 years (if calculated at the same declining rate of both genders). This is 

divided into 17,713 males and 3,172 females, or 

6) 13,457 harmful drinkers are able to quit after having been drinking for more than 

20 years (if calculated at the same declining rate of both genders). This is divided 

into 12,081 males and 1,376 females, or 

7)  26,492 responsible drinkers are able to quit after having been drinking for 10-19 

years (if calculated at the same declining rate of both genders). This is divided 

into 16,867 males and 9,625 females, or 

8) 2,009 hazardous drinkers are able to quit after having been drinking for 10-19 

years (if calculated at the same declining rate of both genders). This is divided 

into 1,718 males and 291 females, or 

9) 2,162 harmful drinkers are able to quit after having been drinking for 10-19 years 

(if calculated at the same declining rate of both genders). This is divided into 

1,952 males and 210 females, or 
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10) 12,497 responsible drinkers are able quit after having been drinking for less than 

9 years (if calculated at the same declining rate of both genders). This is divided 

into 7,783 males and 4,714 females, or 

11) 963 hazardous drinkers are able to quit after having been drinking for less than 9 

years (if calculated at the same declining rate of both genders). This is divided 

into 816 males and 147 females, or 

12) 905 harmful drinkers are able to quit after having been drinking for less than 9 

years (if calculated at the same declining rate of both genders). This is divided 

into 812 males and 93 females. 

In setting the targeted goals, it was not limited to just the aforementioned results but 

could also potentially incorporate the overall targets for various activities together. An 

example of this is the prevention of new drinkers/smokers together with helping 

drinkers/smokers at various ages quit. However, in assessing the cost and outcome in this 

regard, the outcome only covered the cost of productivity loss but excluded medical costs, 

which is minimal when compared to indirect costs. These indirect costs do not take into 

account intangible costs such as suffering and sorrow, which could not be assessed using the 

current research methodology. Additionally, by using the cost of illness method, the results 

of the analysis did not take into account several potential outcomes of the Thai Health 

Foundation, i.e. the creation of knowledge and awareness in society, and the creation of 

health promotion networks. Hence, the value of the estimated outcome may be lower in 

reality. Moreover, the method used in this assessment may not be appropriate for some 

plans of the Thai Health Foundation for which the effectiveness of the operations is not 

related to the cost of illness. 

However, this study is helpful in determining the goals and targets to be achieved by 

the Thai Health Promotion Foundation, as well as encouraging all projects supported by it to 

be more concrete. Therefore, the Thai Health Promotion Foundation should conduct a 

study to collect all data related to the outcomes of implementing its plans, both in terms of 
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the numbers of new drinkers and smokers and of those who can quit their habits as a result 

of the Thai Health Promotion Foundation’s actions. 

Policy Recommendations 

 

1) The Thai Health Promotion Foundation and all of its networks can present empirical data 

in their campaigns in order to prevent new drinkers and smokers in society. The campaigns 

can also be used to help encourage current drinkers and smokers to quit more quickly. 

 

2) Develop more concrete targets and performance indicators in terms of the number of 

new drinkers/smokers who can be prevented from drinking/smoking and the number of 

drinkers/smokers who are able to quit as a result of the operations of the Thai Health 

Promotion Foundation and all associated networks. 
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1.  

 (Cost-of-illness) 

  [1] 

   

 (World Bank)  (World Health Organization) [1]  US National 

Institute of Health [2] 

 2   (Prevalence-based) 

 (Incidence-based) [1, 3]  

 (   . . 2552 )  

  . . 2549 

 156,105  [4]  

(Lifetime cost)    

(Lifetime medical cost)  45-54  (  – body mass index  

32.5 / 2)  10,000  [5] 

 40  20,000    56,000 

 1  2   [6] 

 

 

 

 

  

 

 

 [7] 

  

 [8]  Medicaid [9] 

 [10]  Centers 

for Disease Control and Prevention (CDC)  Injury Center [7]  
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 (Cost-Benefit Analysis)  

 (Problem drinker) 

 [11,12]    

 

  

 

  

 ( .)   

 ( .) 

 . .2544  

  2  

      (

)       

.  13   . 

  -  

 .  

 (Intervention) 

 .  . 

 

 .  

 

  



  27
การประเมินผลลัพธ์ของการดําเนินมาตรการสร้างเสริมสุขภาพ : การพัฒนาแนวทางการกําหนดเป้าหมาย
และตัวชี้วัดของการดําเนินงานสร้างเสริมสุขภาพของ สสส. โดยใช้ข้อมูลจากการศึกษาต้นทุนความเจ็บป่วย 

2.  

 1  . 

  

(Cost)  (Benefit)  

 

 (Cost-Benefit Analysis)  

  

 .   2   

  

 

 
 

 1  

 

3.  

 

 . 
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1)  .   10   . . 2544-2553 

2)  

3)

 

 

 3  

 1:  .   10  

 . . 2544-2553 

 2:  

 

     

     

 3:  (  

) 
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4.  1:  .   10   

. . 2544-2553 

 

4.1  

 .   10   . . 2544-2553 

 

4.2  

  ( .) 

 (Cost accounting)  (Top-down approach)  

(Retrospective)  

 (Straight-line method)  5  

 20   (Direct 

distribution method)  (Step-down method) 

 

4.3  

 .  . . 2544  . . 2553 

 10   

 6   (  1) 

 (  2)  (  3) 

 (  4)  (  9) 

 (  10)  4  

 

4.4  

 4   

4.4.1  (Organization and system analysis) 

 (Cost center)  

 ( .)  20  

 .  13  

   

 (Cost center) .  2   

(Transient Cost Center: TCC)  

 (Absorbing Cost Center: ACC) 
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 1-2  

 9  10   1-4   

 (Absorbing and Transient Cost Center: 

ATCC) 

 

 1  

  

 1  

 2  

 3  

 4  

5  

6  

7   

8  

 9  

 10  

11  

12  

13  

  1, 2, 3, 4, 9  10  4 
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 2  

 

 
 

 

ACC1  1-3   

ACC2 
 

 4 
 

ACC3     

ACC4 
 

 
   

ATCC5   9  10  1-4  

ACC6     

ACC7     

ACC8     

ACC9 
 

   

ACC10 
 ( .) 

   

ACC11     

TCC1  

 

(ACC)  

 9 

 

(TCC1-9) 

TCC2  

TCC3  

TCC4  

TCC5  

TCC6  

TCC7  

TCC8  

TCC9  

 

4.4.2  (Cost identification) 

   

  3  
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 (Labor Cost: LC)   

   

      

 (Material Cost: MC)   

 

 (Capital Cost: CC)    (Depreciation cost) 

 

.  (Straight-line 

method)   

.  

   

 (Direct Cost: DC) 

   . . 2544  . .2553 

.  

    3 

 . 

-   

 

 :  10  

 

 

  

  (DC)  

- :  . . 2544-2553 

- :  

 

 

  

 (LC)  

-    :

  1, 2 

 5 (ACC1, 2, 5) . . 2553 
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-   : 

  

 

 (MC)  

-    :

  

- : 

 

 

 (CC)  

- :  

 

 3   (Total Direct Cost: 

TDC)  

Total Direct Cost (TDC) = Labor Cost (LC) + Material Cost (MC) + Capital Cost (CC) 

 (TCC1-9)  (Indirect Cost: IDC) 

 

- : 

 

- :  

     

 1, 2  5  

- : 

 1, 2  5 

  

- : 

 

- :  

 

 (ATCC5) 

  9  10 
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 1-4 

 

 3   

  

  

 4 

 (Full Cost) =  (DC) +  (TDC) + 

 (IDC) 
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4.4.3  (Cost measurement) 

 

 

 (Direct cost)  2  

 

  1.1 

 .  

 

 

 (  4)  (  1.2) 

 

 1. 3

 (Direct cost)  5 

   

  

 

 

 1, 2  5  . . 2553  

. . 2553  8.4, 6.5  11.5  

 (  1.4) 

 

 1, 2  5  5.5, 4.6  8.3  

  

 (  1.5) 

 1.6  

 

 

 1.7  1 

 (ATCC5)  (TCC1-9)  

 6   6  1  

 

  1.8  6 
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4.4.4  (Cost valuation) 

 

 1.11 

   

. .2550 ( 1.12)  

 . . 2553 

 

 12  13   13  

 (2,506 ,  . .2553) 

 (1,462 ,  . .2553)  

(1,454 ,  . .2553)  (1,434 ,  . .

2553)  

 

4.5  

.  10  6  

 (  1)  (  2) 

 (  3)  (  4 

)  (  9) 

 (  10)  8,500  9,200 . . 2553 

 43.5 .  10  

  ( ) 

    95.7: 1.8 : 0.3 : 2.2  

  

 

  

 

 1)  (Top-down approach) 
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(Cost of productivity loss)   (Health care 

cost)    

 

5.1.1  

5.1.1.1   

  (Cost of productivity loss) 

 (Premature mortality)  (Absenteeism)  

(Presenteeism)  (Lifetime cost)  1  

 30 , 35   40   

 

5.1.1.2  

  Markov 

 1)  2) 

 30 , 35   40   

 

  3 

  

 (Health State) 3      

 (Transitional 

Probability)  1 

  

 

*   

1  

 

 3  
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 (Natural quit) 

 (Relapse) 

  . . 2547  2  (Relative Risk) 

 (  15 )  (Meta-analysis) 

 [13]  (

 15 ) 

 

[14] 

 15  

 (  = 1) [14, 15]  14 

 

 14  

 vs  [13] 1.35 

 ( < 15 ) vs  [13] 1.22 

 (  15 ) vs  [14, 15] 1 

 

 

 ( )  [17] 

 

  

 

 RR   =  

 P (event |smoking) =  

 P (event |no smoking) =  

RR = P (event | smoking) / P (event | no smoking)

P (event | no smoking) = P (event) / [1-P (smoking) + RR x P (smoking)] 
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 15  . . 2552 

 
 ( / / )

 

15-29 70,933 78,144 0.69 0.54 

30-44 106,252 103,190 0.97 0.85 

45-59 153,767 142,193 0.94 0.76 

60-69 107,745 51,485 0.68 0.43 

70-79 87,989 29,069 0.35 0.17 

80+ 135,664 32,036 0.13 0.04 

:  . .2552  

  

   

  . . 

2553  (Consumer Price Index: CPI) 

 

 16  
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 16  

  

 

(RR Current VS Nonsmoker) 
1.35 Barzi F.  [13] 

 < 15   (RR Former VS Nonsmoker) 
1.22 Barzi F.  [13] 

 

  15            

(RR Former VS Nonsmoker) 

1.0 
Report of the Surgeon 

General 1989 [14] 

  
 2 

 
  

 . . 2547 [16] 

 0.02 0.09 
 . 

 [18] 

 0.89 0.58 
 . 

 [18] 

  15 

 

 

 . . 2552 

 

 
 15 

 

 

 . . 2552 

 

 
3 Bunn WB  [19] 

 
1 Bunn WB  [19] 
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  (Base case analysis) 

  18   20 

  . . 2549 

  

 (Time horizon) 

  99  

  

 

 

  (Societal perspective) 

 

  

 1  

 . . 2553  3  

 

     =  

     

   t  =  2553 

 

  

  

 (Oneway sensitivity analysis) 

   /

 /

/  

 

5.1.1.3  

   18  4.57  

 20  3.43  

  40  

 (  17  4)  

 

(1+ )
t
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 18  

 

 
*** ( ) 

 

 

 

( ) 

 

( ) 
 ( ) 

* ** * ** * ** * **

 62,021 52,939 96,278 31,839 158,299 84,779 158,299 84,779

 30  31,596 25,798 55,473 18,666 87,069 44,464 71,230 40,315

 35  37,705 31,712 66,020 22,313 103,725 54,025 54,574 30,754

 40  42,785 36,744 73,829 25,260 116,615 62,003 41,684 22,775

*  18 , **  20 ,***  
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 2  

 156,624  83,924 

  1.06  1.01   

 417,366  181,733   

 163.66  114.36  

  

  

  19  

 Tornado diagram  3.1, 3.3  3.4 

 

 19 

 

 
 

 

 
-53.23 

(  6) 

163.66 

(  0) 

 
-45.94 

(  6) 

114.36 

(  0) 

 

5.1.1.4  

 

  1 

 

  

  /

 

  

 Rasmussen SR.  [15]  /
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  [20, 21] 

 

 

  

   

    

 

/  

 

   

 

/  

 (Asia 

Pacific Cohort Study Collaborations)  (Cohort Study) 34 

 512,676  [13]  

 14   9   

 . . 2547  23 

 15   85   

15    10.4 

 

 [13, 20]   

[13, 21]  

 [22-25] 

 [26-28] 

 

[13, 21, 29-31]  

  Barzi   

 1.37 (1.23-1.53)  1.33 (1.26-1.40)  
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[13]  1.35 

[13] 

 

 Dose-response relationship 

[14, 27, 32]    

 

 

  

 

 

 .  7,000 

 14   . . 2553-2554  

 

 

 

 [33-35] 

 [36] 

1.06  1.21   

  

 

 

 

 (Externality)    (Passive smoking) 

 [37]  

 151  [37]  
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 8  

 

  Decision tree  

 1.   Decision tree 

  

 

 2.  

 . . 2547 [16] 

 3. 

  . . 

2547 [16] 

 

  

   

  (Probability of illness) 

 

 20   

  . . 2547  21 

 (Meta-analysis) 

 cohort  
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 20 

 [16] 

 

  

 

 

 ( )  5.1.1.2 

 

 

 

 

 

 

 

 

 

 

 

(  1,000,000 ) 

 

  88.42 88.34 

  26.23 26.18 

  48.24 32.98 

  192.57 119.75 

 86.85 113.15 

 34.07 57.72 

 873.25 577.71 

 1,171.42 922.38 

 808.64 384.67 

 1,867.73 1,090.38 

 2,889.33 2,806.76 
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 21 

 

 

 
 

    

 [41] 1.99 1.99 6.23 6.23

 [41] 1.99 1.99 6.23 6.23 

 [42] 1.64 1.31 1.64 1.31

 [42] 9.87 3.85 7.58 3.85 

 [28] 1.85 1.32 1.69 1.16

[28] 1.85 1.32 1.69 1.16

 [43] 1.75 1.24 1.75 1.24

 [43] 1.43 1.20 1.43 1.20

 [44] 2.60 1.56 2.60 1.56 

 [28] 9.65 8.75 10.47 7.04

 [28] 1.99 1.56 2.18 1.38 

 

 

  

 (Average weight) 

 

 ( .)  . . 2549 

  

 (CHEM)  

  . . 2549  

  675  (75 )  

  22 (

 . . 2553) 
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 22   

 

 

 ( ) 
 

( ) 

    

  0.20 0.20 29,810 29,810

  0.10 0.10 51,309 51,309

  0.10 0.10 70,062 70,062 

  0.10 0.10 41,489 39,341

* 3.27 5.17 445 445 

2.79 1.95 6,629 6,629

 6.45 7.25 18,794 18,794

 3.20 2.99 31,843 31,843

 0.08 0.07 33,379 35,699

 4.00 5.90 22,971 19,820 

 15.50 13.70 10,090 13,033

*  

   

  

 

 

 

   (Health Care System 

Perspective) 

 

  

 1  

 3  

 5.1.2.3   

 11 

 2.1  (532.73  VS 251.7 )  281.57 

 (  . . 2553)  23  2.4  (1,100.87  VS 

458.13 )  652.73  (  . . 2553)  24 
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 23  

 
 

 

 ( ) 

 

 ( ) 

  

1   0.13 0.26 0.13

2   0.03 0.05 0.03

3   0.08 0.13 0.05

4   0.05 0.51 0.46

5  0.02 0.03 0.02

6  0.08 0.15 0.07

7  12.53 21.90 9.37

8  15.61 22.31 6.70

9  0.52 1.35 0.83

10  5.82 56.06 50.24

11  216.31 429.98 213.67

  251.18 532.73 281.57 

 

 24  

 
 

 

 ( ) 

 

 ( ) 

  

1   0.14 0.83 0.69

2   0.03 0.18 0.15 

3   0.07 0.12 0.05

4   0.12 0.90 0.78 

5  0.06 0.10 0.04

6  0.12 0.20 0.08

7  12.30 21.17 8.87

8  13.94 19.71 5.77

9  0.53 1.35 0.82 

10  18.35 185.51 167.16

11  412.47 880.80 468.32 

  458.13 1,110.87 652.73
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5.1.2.4   

 

 [45, 46] 

 [47]  

 2  

   

 11  

  

  [46, 48] 

   

 

5.2  

 

 (Lifetime cost) 

 1  2 

 (Cost of productivity loss) 

 (Health care cost)  

 

 5.2.1  

 5.2.1.1   

  (Cost of productivity loss) 

 (Premature mortality)  (Absenteeism)  

(Presenteeism)  (Lifetime cost)  1  

 ( : 25 , 35   45  : 30 , 35   45 ) 
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 5.2.1.2  

  Markov 

 1)   2) 

 ( : 25 , 35   45  : 30 , 35   45 ) 

  

  9 

  

 (Health State) 3   

    

 (Transitional Probability)  

1    3    (Responsible drinking) 

 (Hazardous drinking)   (Harmful drinking) 

  25 

 

 

 

 1  

 

 
*  

**   1 

 

 

 9 
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 25  

 
( ) 

 

 (responsible drinking) > 0  < 40 > 0  < 20 

 (hazardous drinking)  40  < 60  20 < 40 

 (harmful drinking)  60  40 

 

  

1.   

2.   

 3. 

 1.7 ( < 10 )  8 (  10-19 )  

 17.6 (   20 )  28 

4. 

 9.95 (  10-19 )  17.6 (

20 )  28 

5.   < 10 

  10-19    20  

 0.5  1 

 29 

6.   < 10 

 1  10-19   

 20   8 

 17.6  29 

7.   < 10 

 2.3  10-19   

20   9.95 

 17.6   29 
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  . . 2547 [16]  2 

  (Meta-analysis) [49] 

 26 

 

 26 

[49] 

   

 0.93 

 1.24 

 1.37 

  

 ( )  5.1.1.2 

  0.23  0.45 

  0.77  0.59 

 

 .  

7,000  14   . .2553-2554 [18] 

  

  

      

 (

) 

  

 [4]  
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 1.7  5.7  

 2.3  17.6  

  (Human capital approach) 

 3 

 . .2552 

 15   

 . .2553  

(Consumer Price Index: CPI)  27  
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 27 

  

  

 

(RR Former VS Nondrinker) 
1  

 

(RR Responsible VS Nondrinker) 
0.93 Holman CD.  [49] 

 

(RR Hazardous VS Nondrinker) 
1.24 Holman CD. [49] 

 

(RR Harmful VS Nondrinker) 
1.37 Holman CD.  [49] 

 0.23 0.45 
 . 

 [18] 

 0.77 0.59 
 . 

 [18] 

  

  28-29   

 

 28 

 

 
0              10               20

 1.7* 1.7* 1.7*

 1.7† 8† 17.6†

 5.7* 9.95† 17.6†

*     

[4] 
†   (  10   20 ) 
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0              10             20

 

 0† 0.5† 1†

 1† 8† 17.6†
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 (Base case analysis) 

  19   25  

 

 . . 2549 

 

  (Time horizon) 

  99  

 

  

  

 

  (Societal perspective) 

 

  

 1  

 . .2553  3  

 

     =  

     

   t  =  2553 
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t
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 (Oneway sensitivity analysis) 

   /

   

 

 5.2.1.3  

 

 

   

19  0.84   25  

0.47  

 

 19  2.60  

 3.86    25  1.47  

 2.20  (  30-31  10-12) 

  

 

   

 19   25 , 35   45  

 0.21 , 0.71  1.04     25 , 35  

 45   0.32 , 1.09  1.59   30  

10-12   25   30 , 35   45  

 0.10 , 0.17  0.29    

 30 , 35   45   0.15 , 0.26  0.44  

 31  10-12 
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( )

 -0.84 2.60 3.86 

 25  -0.06 0.21 0.32 

 35  -0.21 0.71 1.09 
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 19,000  (  -18,000  

 37,000 )   307,000  

(  58,000  

 249,000 )  360,000  (

 89,000   271,000 )

 (  32-34) 

   28,000  (

 -4,000   32,000 ) 

 202,000  (  14,000  

 188,000 )  240,000  (

 21,000   

219,000 )  (  32-34) 

  

  

  32-34 

 

  32  

 
 

( ) 

 

 ( ) 
 ( ) 

* ** * ** * ** 

 36,774 31,801 -17,555 -4,030 19,219 27,770

 25 ( )/ 

30 ( )  
4,608 4,052 -2,584 -1,045 2,024 3,007 

 35  20,648 16,419 -8,827 -1,718 11,822 14,701

 45  30,987 26,790 -12,357 -2,705 18,629 24,085

*  19  **  25  
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 33  

 
 

( ) 

 

( ) 
 ( ) 

* ** * ** * **

 249,111 188,305 58,094 13,679 307,205 201,984

 25 ( )/ 

30 ( )  
23,260 20,296 8,838 3,579 32,098 23,875 

 35  144,989 115,942 29,960 5,877 174,949 121,820

 45  251,992 189,087 41,723 9,238 293,715 198,325

*  19  **  25   

 

 34  

 
 

( ) 

 

 

( ) 
 ( ) 

* ** * ** * **

 271,250 219,220 88,310 21,001 359,560 240,221

 25 ( )/ 

30 ( )  
58,215 50,889 13,611 5,515 71,826 56,404 

 35  192,576 162,646 45,994 9,053 238,570 171,699

 45  275,544 220,414 63,912 14,220 339,457 234,633

*  19  **  25  

 

 

 

  35  13-14  

 1  25, 35  45   17,000 

, 7,400   600    1 

 30, 35  45   25,000 , 13,000   3,700   

 1  25, 35  45   

275,000 , 132,000   13,500    1 

 30, 35  45   178,000 , 80,000   3,700  
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 1  25, 35  45  

 288,000 , 121,000   20,000    

1  30, 35  45   184,000 , 69,000   5,600 

  

 

 35 

 

 

 ( ) 

* ** * ** * **

 19,219 27,770 307,205 201,984 359,560 240,221

 25 ( )/ 30( )  17,194 24,763 275,107 178,109 287,734 183,817 

 35  7,397 13,069 132,256 80,164 120,991 68,522

 45  589 3,686 13,490 3,659 20,104 5,587

 *  19  **  25  
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/

  36 

   Tornado diagram  3.2  

3.5-3.10 

 

 36  

 

  
* 

 

 
-122.36 56.63  

 -34.73 67.33 

 
 -53.83 149.43 

 -47.34 106.96 

 
 -51.65 142.78 

 -43.87 97.13 
* 

  25  

 

 5.2.1.4  

 1  

  

  

  

 

  

  /  
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 /   

  

 

  

     

    

  

  

/  

 

  

 

/  

 [49]

 J (J-Shaped) [49-52]

 [53]  

 15-18% [50]   

   

 [54-58]  

 

 [49, 50, 59, 60] 

 

 

[61] 
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 . 

 7,000  14   . . 2553-2554 [18] 

 

 

  

   

 [4] 

 

   

  

 (Externality)  

   

 [62] 

 

  [63] 

 (Drinking 

pattern)  

 (Responsible drinking) 

 (Binge drinking/heavy irregular drinking) 

  [64]  

 

 [65, 66]  

 

 [67]  
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5.2.2  

5.2.2.1  

 (Lifetime health care cost) 

 1  

 

5.2.2.2  

  Decision tree 

 (Health care cost) 

 . .2553  3  

 

  

 15 

 (  i)  2  

 3  (Ethanol)  ( )    

 25 

  

 

 [4]   /

  9       
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 15  

 

 

  Decision tree  

1.   Decision tree 

  

  

 

2.  

 . . 2547 [16] 

 3. 

 

 . . 2547 [16] 

 

  

  

 (Probability of illness)  

  

  . . 2547   37
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 (Meta-analysis)  38 

 ( )  5.1.1.2 

  37 

 [16] 

 

 

 

(  1,000,000 ) 

 

 148.28 31.67 

 297.09 248.34 

 302.12 490.83 

 1,171.42 922.38 

 34.07 57.72 

 288.31 152.09 

 55.72 69.52 

 26.23 26.18 

 48.24 32.98 

 

  38 

  

 

 

 

 [68] 1.30 1.30 9.50 9.50 13.00 13.00 

 [69] 1.57 1.57 2.04 2.04 2.04 2.04

 [68] 1.23 1.34 7.52 7.22 6.83 7.52 

 [70] 1.12 0.74 1.40 1.04 1.54 1.94

[59] 1.15 1.33 1.53 2.04 2.19 2.91

 [68] 1.45 1.45 3.03 3.03 3.60 3.60 

 [68] 1.45 1.45 1.85 1.85 5.39 5.39

 [68] 1.80 1.80 2.37 2.37 4.26 4.26 

 [68] 2.20 1.28 2.18 1.27 4.16 2.43
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 40  

 

 
( )  

 ( ) 

 3.00 3.00 13,845

 8.00 8.00 1,744,000 ** 

 14.48 16.33 3,011

 3.20 2.99 28,829  

 2.79 1.95 6,002

 0.10 0.10 33,264

 0.20 0.20 26,989

 0.10 0.10 46,453

 0.10 0.10 63,431  

 **  

   

   

 

 

 

   (Health Care System 

Perspective) 

 

  

 1  

 3  

 

5.2.2.3   

 41-42   9 

  

9  1.6  (613  VS 374 ) 1.5  

(634  VS 432 )   

   1.5 2  2 
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 1.43 1.96  2  

 

 41  

  

 ( ) : 

 
 

( )   
 

1  351.56 578.43 226.87 189.79 346.28 346.28 

2  0.56 2.06 1.49 0.16 4.53 6.39

3  4.54 11.46 6.92 0.99 28.01 25.05 

4  16.52 19.79 3.27 1.88 6.26 8.45

5  0.09 0.12 0.03 0.01 0.04 0.10

6  0.30 0.55 0.26 0.13 0.57 0.73 

7  0.07 0.14 0.07 0.03 0.05 0.28

8  0.02 0.04 0.02 0.02 0.03 0.06 

9  0.05 0.12 0.07 0.06 0.06 0.15

 373.71 612.71 239.01 193.07 385.83 387.49 
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 42  

  

 ( ) : 

  
(

) 
  

 

1  398.79 594.10 195.31 185.37 338.22 338.22 

2  0.33 0.58 0.26 0.08 2.27 3.21

3  15.09 24.11 9.02 4.18 76.52 80.22 

4  17.56 14.59 -2.97 -3.72 0.57 13.46

5  0.13 0.17 0.04 0.03 0.11 0.20

6  0.22 0.33 0.10 0.08 0.37 0.48

7  0.12 0.18 0.06 0.04 0.08 0.43

8  0.03 0.05 0.02 0.02 0.03 0.08 

9  0.08 0.10 0.02 0.02 0.02 0.09

 432.35 634.21 201.86 186.11 418.19  436.39 

 

5.2.2.4  

  

   

  

 1.5 – 1.6 

   

  9  

 

 

  [72, 73] 
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6.3  

  44 

16   10  . .2544-2553  1,433 

  

1)  9,200   

8,800   400  ( ) 

 

2)  40  35,200  (

 )  33,400  1,800   

3)  35  26,900  (

 )  25,600  1,300  

4)  30  20,600  (

 )  19,600  1,000  

 . .2553   249 

  

1)   1,600  (

 )  1,500  100  

2)  40  6,100  (

 )  5,800  300   

3)  35  4,660  (

 )  4,440  220  

 4)  30  3,600  (

 )  3,400  200  
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 44  

 

 
 

 

. .2544-2553 

(143 ) 

  53 

(249 ) 

  10  

(1,433 ) 

    

 209,536 200,170 9,366 925 884 41 1,606 1,534 72 9,249 8,836 413 

 30  222,237 211,830 10,407 2,054 1,958 96 3,567 3,400 167 20,546 19,584 962 

 35  218,175 207,692 10,483 2,683 2,554 129 4,659 4,435 224 26,834 25,545 1,289 

 40  220,480 209,573 10,907 3,518 3,344 174 6,108 5,806 302 35,185 33,444 1,741 
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 2  

 

( ) 

  

( ) 

  

( ) 

  

( ) 

 

    

0 0.02975 0.02713 25 0.00561 0.00226 50 0.00769 0.00428 75 0.05142 0.03900

1 0.00598 0.00598 26 0.00625 0.00245 51 0.00804 0.00457 76 0.05610 0.04296

2 0.00200 0.00200 27 0.00689 0.00264 52 0.00838 0.00486 77 0.06075 0.04691

3 0.00100 0.00100 28 0.00704 0.00259 53 0.00912 0.00537 78 0.06702 0.05287

4 0.00075 0.00054 29 0.00719 0.00255 54 0.00987 0.00587 79 0.07325 0.05879

5 0.00075 0.00053 30 0.00724 0.00238 55 0.01061 0.00631 80 0.07972 0.06390

6 0.00073 0.00052 31 0.00739 0.00234 56 0.01135 0.00681 81 0.08588 0.06968

7 0.00072 0.00050 32 0.00754 0.00230 57 0.01210 0.00731 82 0.09200 0.07542

8 0.00068 0.00048 33 0.00732 0.00226 58 0.01342 0.00822 83 0.09856 0.08520

9 0.00064 0.00045 34 0.00710 0.00221 59 0.01475 0.00914 84 0.10507 0.09487

10 0.00044 0.00036 35 0.00657 0.00208 60 0.01654 0.01030 85 0.09654 0.10210

11 0.00042 0.00033 36 0.00636 0.00204 61 0.01790 0.01124 86 0.10214 0.11137

12 0.00039 0.00031 37 0.00615 0.00199 62 0.01926 0.01218 87 0.10771 0.12054

13 0.00058 0.00036 38 0.00608 0.00210 63 0.02055 0.01327 88 0.11324 0.12962

14 0.00077 0.00041 39 0.00602 0.00221 64 0.02184 0.01436 89 0.11874 0.13861

15 0.00125 0.00048 40 0.00591 0.00240 65 0.02256 0.01518 90 0.14004 0.15578

16 0.00150 0.00053 41 0.00585 0.00251 66 0.02382 0.01625 91 0.15092 0.16790

17 0.00175 0.00059 42 0.00579 0.00262 67 0.02507 0.01731 92 0.16256 0.18085

18 0.00209 0.00076 43 0.00596 0.00278 68 0.02734 0.01917 93 0.17500 0.19467

19 0.00242 0.00093 44 0.00613 0.00294 69 0.02961 0.02102 94 0.18828 0.20941

20 0.00272 0.00123 45 0.00637 0.00307 70 0.03174 0.02268 95 0.20243 0.22511

21 0.00305 0.00142 46 0.00654 0.00323 71 0.03399 0.02451 96 0.21751 0.24179

22 0.00338 0.00162 47 0.00671 0.00339 72 0.03623 0.02634 97 0.23353 0.25949

23 0.00397 0.00180 48 0.00706 0.00369 73 0.04085 0.03025 98 0.25054 0.27823

24 0.00456 0.00198 49 0.00741 0.00398 74 0.04545 0.03415 99 0.26855 0.29804
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 3.3 Tornado diagram 
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 3.4 Tornado diagram 
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