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EXECUTIVE SUMMARY 
 
Smoking is an important contributor to the increased morbidity from many diseases and 
conditions, including lung cancer, respiratory and cardiovascular diseases. It costs up to 2% of 
GDP in some countries and also increases the costs of health care. 
 
This study aims to draw a picture of social cost of smoking to help policy makers in Vietnam 
to adjust the policies regarding tobacco tax and industry, and to form appropriate anti-
smoking programs. 
 
Methods 
 
Different methodological approaches were employed to estimate costs of smoking in 
Vietnam. First, we measured costs of one episode of hospitalization. Then, we used 
prevalence-base approach to estimate social costs of inpatient care for the country in period of 
one year. We used micro-level data on hospitalization to estimate the smoking attributable 
fraction of total costs of inpatient care. 
 
In order to estimate the costs of inpatient care, we collected data from three different sources: 
patients, hospital administrators, and the General Statistic Office. We focused on three 
smoking-related diseases: Lung cancer, chronic obstructive pulmonary disease (COPD), and 
ischemic heard diseases. The data collection period spanned from January 2005 to June 2006 
to reduce possible seasonal variation in disease occurrence. Both qualitative and quantitative 
approaches were used to produce a comprehensive overview of the cost structure of smoking-
related diseases. Five hospitals were selected to capture the picture from three levels: district, 
provincial and national levels, including Bach Mai Hospital, National Cancer Hospital, 
National TB and Pulmonary Diseases Hospital, Hoa Binh Provincial Hospital, and Chi Linh 
District Hospital. 
 
Results 
 
In total, hospitalization data from 390 patients who discharged in period between January and 
June 2005 was colleted: 45% hospitalized for lung cancer, 39% for COPD, and 15% for 
ischemic heard diseases. On average, patients stayed for almost 26 days in hospital. The 
average age of the patients is 57.56, 66.16, and 64.48 for lung cancer, ischemic and COPD 
patients respectively. 65.9% are smokers, and the majority are men. 
 
The costs associated with hospitalization of these patients are large. The mean cost of 
hospitalization per admission was VND 11,761,900, of which government bears 18.5%, 
insurance companies bears 38%, patient and family bears 43.5%.  
 
On average, a patient stayed in a hospital 26 days. Average costs for one inpatient episode 
were 31,399,800 VND, 12,358,200 VND, and 3,744,400 VND for ischemic disease, lung 
cancer and COPD, respectively.  
  
We examined the association between costs and several factors, including sex, age, education, 
occupation, and health insurance status controlling for different diagnosis. Yet, results are not 
statistically significant, probably due to small sample size. 
 
As the final outcome for this study, we estimated smoking-attributable fraction of the social 
cost of smoking for Vietnam using data from available prevalence data and mean cost for 
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hospitalization from our survey. Smoking contributed 79.0%, 54.3% and 32.9% of social 
costs for COPD, lung cancer, and ischemic diseases respectively, which are similar to recent 
World Health Organisation (WHO) estimate for the Western Pacific and Southeast Asia 
region. Overall, 72.5% of costs of related treatment is attributable to smoking, amounting to 
about 1,161,828 million VND (77.5 million USD using 1$ = 15.000 VND exchange rate) 
annually, or about 0.22% of Vietnam GDP and 4.3% of the total health care expenditure in 
Vietnam. 
 
Out of the three selected diseases, COPD imposed the heaviest cost on society (1,033,541 
million VND), followed by smoking-related lung cancer (78,143 million VND), and by 
ischemic heard disease (50,145 million VND). The cost fall heavily on the government which  
bears 51% of smoking-related costs. Families bear about 34% of these costs and the insurance 
sector bears 15% of these costs which are in fact mixture of public and private costs because 
premium is subsidized by the government. 
 
Discussion and recommendations 
 
Despite the alarming results with respect to economic burden of smoking in Vietnam, we 
conclude that these costs are severely underestimated. More research is needed to obtain 
better estimate of the true economic burden of smoking on the society. There is a pressing 
need for rigorous longitudinal epidemiological research that would determine the smokers’ 
relative risk to be diagnosed with various smoking related diseases. Future studies also need 
to focus on out-patient cost of smoking.  
 
Even though this study has several limitations, it demonstrates that tobacco smoking has an 
enormous economic impact on Vietnamese society by imposing costs equal at least 1,162 
billion VND annually. The data indicate that Vietnam might be in the early stages of a 
tobacco epidemic, meaning that these costs will be rising rapidly in the future. This trend 
could be further accelerated by the economic growth that is usually associated with higher 
spending on health care. Another important phenomenon to consider is that women in 
Vietnam have not yet begun smoking in large numbers, but this may change with the fast 
economic growth experienced in Vietnam in recent years. Thus, it is clear that smoking 
presents a threat to the Vietnamese economy. However, this threat can be avoided by adopting 
strong tobacco control measures that will not only reduce suffering caused by smoke-related 
diseases, but also lead to better economic performance. The new tobacco control strategy 
developed by the Vietnam Committee for Smoking and Health (VINACOSH) can be a 
starting point for such a coordinated and comprehensive tobacco control effort. The strategy 
developed by VINACOSH is based on both local and international research evidence and 
includes measures such as higher tobacco taxes, public health information campaign, pictorial 
warnings, enforcement of advertising ban and the introduction of smoke-free public and work 
places. The adoption and enforcement of these measures can reduce the economic burden that 
smoking currently impose and will impose on the Vietnamese society. 
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INTRODUCTION AND BACKGROUND 
 
Tobacco use is one of the most important contributors to premature death and avoidable 
morbidity in both low and high income countries [1]. Research shows that cigarette smoking 
is an important risk factor for cancers, respiratory diseases, cardiovascular and other diseases 
[1].  
 
The adverse impact of tobacco use on health and on the society as a whole was recognized by 
the 2004 resolution of the United Nations’ Economic and Social Council (ECOSOC), which 
also stressed the impact of tobacco use on the economy, the environment, and on efforts 
towards poverty alleviation. The economic impact of smoking is evident in Table 1 where 
these costs are expressed as percentage of their GDPs.    
 

Table 1. Cost of smoking as % of GDP 

 
Country % of GDP 
Australia 1.4 
Canada 1.9 
China 1.5 
Japan 1.1 
South Africa 0.7 
US 2.0 
Source: [2,3,4,5] 

 

The economic consequences of tobacco use are both direct in the form of higher health care 
costs and transportation to and from health care facility, and indirect costs in the form of 
productivity losses due to morbidity and premature mortality [2]. These costs are also 
categorized as public and private based on who bears them. Public costs of smoking represent 
a burden for the state budget; private costs of smoking impose a burden on households and 
reduce their spending power.  
 
It has been estimated that the overall annual cost of healthcare in high-income countries that 
may be attributed to smoking is between 6% and 15% of total healthcare costs [2]. This 
percentage is usually lower in low- and middle-income countries. It has been hypothesized 
that the full effects of the large increases in male smoking are not evident, because the 
tobacco epidemic is at its earlier stage [7]. In addition, the true medical care cost for smoking 
in these countries are underestimated [2]. However, the role of both factors can be expected to 
diminish in the future and these countries are likely to see their annual smoking-related 
healthcare costs rise [2]. It has been predicted, for example, that China will experience 120-
137% increase in cardiovascular diseases between 1990 and 2020, compared to an increase of 
30-60% in high-income countries [9]. 
 
Research into the economic burden of tobacco use provides important information that can be 
used to inform political debate and raise public awareness. Studies in this area can assess the 
magnitude of the tobacco epidemic and to quantify its impact. For policymakers, it is vital to 
know the extent to which these costs are borne by the public sector, because they represent 
real loss of funds that cannot be used for other goods and services. For individual consumers, 
on the other hand, the key issue is the extent to which these costs will be borne by themselves 
or by others (insurance companies or government). 
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This study is the first of its kind in Vietnam that estimates social costs of smoking to evaluate 
the economic burden of smoking from the perspective of the whole society.  It focuses on the 
economic consequences of hospital treatment for three most common tobacco-related 
diseases, namely (1) lung cancer, (2) respiratory system diseases (COPD), and (3) 
cardiovascular diseases (ischemic disease). This analysis will provide evidences for policy 
makers in Vietnam on the magnitude of the economic impact of smoking on the whole society 
as well as on the extent of private and public expenditures so that appropriate actions can be 
taken to reduce these costs in the future. 
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STUDY OBJECTIVES 

 
The general objective of the study is to draw a picture of social costs of smoking to help 
policy makers in Vietnam to adjust their policies regarding tobacco tax and industry, and to 
form appropriate anti-smoking programs. 
 
Specific objectives of study include: 

1. To measure costs of hospitalization for 3 smoking-related diseases, and  
2. To describe costs structure for smoking-related diseases from a social perspective 
3. To estimate smoking attributable fraction of health care costs for smoking related 

diseases.  
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METHODOLOGY 
 
We used two different methodological approaches to estimate the social costs of smoking in 
Vietnam.  
 
First, we estimated social cost for one episode of hospitalization for three selected diagnoses 
using cost of illness approach. In this estimate, we added costs borne by different sectors of 
the economy.  
 
Second, we employed prevalence-based approach to estimate costs of smoking for the whole 
country in the period of one year. We used the micro-level estimates of social costs of 
inpatient care obtained in the first part of the analysis together with macro-level data on 
hospitalization to estimate the smoking attributable fraction (SAF) of total costs related to 
inpatient care.    
 
We will describe each of the methodological approaches in this section. 
 

1. Cost of inpatient care – micro-level perspective 
 
The costs of hospitalization depend on many factors. These factors can be categorized in three 
groups: service factor, individual factors, and epidemiological factor. 
 
The service factor is related to treatment schemata, which may vary with referral level in the 
health care system. The Vietnamese health care system provides services at three levels: 
central, provincial, district and commune levels. Each level is characterized by different 
technical capacity and probably also by different treatment schemata. 
 
Individual factor has to do with patient's socioeconomic status (SES), which may influence 
treatment schemata and indirect costs (loss of income due to hospitalization). We examine 
how patient's SES, and his or her health insurance status, influence the individual level of the 
social costs of smoking. 
 
The epidemiological factor is of the most interest since it relates to the hypothesis that 
smoking increases the costs of treatment due to possible comorbidity of smoking patients. We 
studied whether smoking status of patients has any implications for the magnitude of costs 
associated with each diagnostic group. 
 
Study design 
 
In order to estimate the costs of inpatient care, we collected data from tree different sources: 
the patients, hospital administrators and the General Statistics Office. The original data 
collection took 6-month from January 2005 until June 2005. This time period covered winter, 
spring and summer so that any seasonal variations in disease occurrence can be captured. 
Qualitative and quantitative approaches were used to produce a comprehensive overview of 
the cost structure of smoking-related diseases. 
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Selecting diseases related to smoking 
 
There are a number of diseases related to smoking. Considering all of them would demand 
many more resources in terms of time, money and effort than were available for this study. 
Therefore we focused on three selected diagnostics that contribute most to the costs of 
smoking [1].  

 Lung cancer   
 Selected respiratory system diseases (COPD)  
 Cardiovascular diseases (ischemic disease)  

 
Selecting hospitals 
 
The Vietnamese health care system has a referral structure providing health care at central, 
provincial, district, and commune levels. Since our analysis focuses only on in-patient care 
(due the same reasons as cited above for limiting the scope of our analysis), we exclude 
commune health centers from our analysis.  
 
We selected three specialized hospitals at central level for our study: Bach Mai Hospital (with 
an intensive care unit for cardiovascular diseases), National Hospital for Tuberculosis and 
Respiratory Diseases, and National Cancer Hospital K. Given the health care infrastructure of 
Vietnam, it can be expected that most of the patients with the selected diagnostics are referred 
to these three institutions. Hoa Binh Provincial Hospital and Chi Linh District Hospital (both 
located in Hai Duong Province) were selected to represent costs of hospitalization at 
provincial and district levels. 
 
All patients in these hospitals diagnosed with one of the selected diagnoses during the data 
collection period were eligible to participate in the study. In the end, 390 patients agreed to 
participate in this study. 
 
Estimating social cost of hospitalization 
 
We adopted the cost of illness approach to estimating social costs of hospitalization.  
 
Figure 1 describes the classification of costs included in our calculation. 
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Figure 1 . Cost classification 
 

 
In Vietnam, government subsidizes hospital care by paying for capital investment and 
depreciation, providing salary for the staff (doctors, nurses, etc), and covering administrative 
and other operational costs except for costs of drug and medical supplies, which are covered 
by user fee. User fee is paid either directly by patients or by insurance companies. The 
Ministry of Health of Vietnam estimates that about 30% of the population is covered by the 
health insurance [18]. Half of those insured are regular salaried employees; the other half 
consists mostly of students and selected farmers. The insurance fee is 3% of the salary. The 
employee contributes 1% and employer or government pays to remaining 2%. Insurance 
covers 80% of user fees; the remaining 20% is covered by the patient. Retirees and vulnerable 
population are exempt from the co-payment and the insurance covers the full 100% of the 
user fees.  
 
The data for calculating the social costs of in-patient care was obtained from three sources: 

1. hospital financial records 
2. patient's exit interviews 
3. form filled by hospital staff 

 
Hospital financial records (asset registry and hospital budget data) were used to determine 
operational hospital costs including depreciation for the year 2004. Annual cost of capital was 
determined using direct depreciation method and 3% discount rate. Staff costs from hospital 
budget include both salary and fringe benefits. Total staff costs were allocated to a specific 
diagnostic in two steps using number of inpatient days as allocation basis. First, staff cost 
were allocated to departments, second, department’s costs were allocated to each patients 
diagnostic groups. 
 
We used two types of questionnaires to determine costs incurred directly by patients. Patient's 
exit interviews determined the loss of time due to illness, transport costs, expenses for drug 
bought outside hospital, informal fees etc. We also used this form to collect individual 

Social costs 

Private costs (out of pocket and insurance) (Ci and Co) Public costs (government subsidies for hospitals and for insurance) 
(Cf) 

Formal user fee and insurance 
premium 

Travel, informal fees, other 
direct expenditures  

Indirect costs (income loss) 

Capital investment and 
depreciation 

Operational costs (salaries of hospital 
staff, co-payment and insurance for 

selected population) 

Public expenditures 

Out-of-pocket 
expenditures 
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socioeconomic data and smoking history including frequency and number of cigarettes 
smoked.  
 
Forms filled by hospital staff contained information from hospital records on costs of medical 
treatment (formal fees for treatment and drugs provided in the hospital, lab tests, X-rays and 
other procedures) paid either by patients or by health insurance companies. Hospital registry 
number was used to link patient's exit interview with hospital records. 
 
The most challenging was gathering the information on patient’s informal fees and 
opportunity costs of patients' time. Informal fees paid to health care providers were estimated 
from based on patient’s information on additional expense during hospital stay excluding 
costs of diagnostic procedures, medicines and transportation. Since collecting this information 
is very sensitive, we first ask about costs of hospitalization in addition to user fees such as 
medicines, food, travel and accommodation. The following question was asked: “How much 
did patient and family spend on the hospital stay in addition to formal fees, medicines, food, 
travel and accommodation?” This allowed patients and their family to report the informal fee 
without explicitly reporting this payment. 
 
Patient’s opportunity costs and costs for family informal care were estimated based on the 
number of inpatient days, average number of family member involved in patient's care, type 
of profession and region-specific average incomes obtained from official statistical data [17].  
 
Total cost of hospital treatment was calculated using the following formula: 
 
Equation 1 

Ct = Ci + Cf + Co 

Where:  

− Ct are total costs 
− Ci are costs born by the patient and his/her family (formal fees, travel costs, cost of 

family informal care, informal fees, income loss, and other indirect costs) 
− Cf are costs born by government when it subsidizes hospitals (capital and operational 

cost including supplies, salary for hospital staff, administration) and hospital care for 
vulnerable population.  

− Co are costs born by health insurance agencies. These costs are either private (covered 
by private employees and individuals) or public (when government provides health  
insurance or covers part of the health insurance premium) 

  
To evaluate the impact of SES on the cost of treatment, patients were categorized into several 
categories. We created two age groups based on the median age of 63. The other analyzed 
SES factors were gender, education (2 groups: education lower then secondary education or 
education equal and higher then secondary), type of occupation (professional or non-
professional), coverage by health and coverage by social insurance1.  
 
Patients who ever smoked were labeled as “ever-smokers”; patients with not smoking history 
were “non-smokers”. “Ever-smokers” were further divided into two sub-groups: current 
smokers (smoked during last six months) and ex-smokers (did not smoke for at least 6 months 
prior to the survey). This categorization was useful when we analyzed the relationship 
between smoking status and the level of social cost (Ct) of hospitalization.  
 

                                                 
1 Social insurance pays only for maternity leave, pension and other benefits, but not health care costs. 
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Disease specific median social costs were used as cut-off points for creating binary indicator 
for being in the high-cost or the low-cost group.  
 
We estimated the impact of smoking on the cost of inpatient care conditioned on being an 
inpatient with one of the selected diagnoses. First, we used calculated odds ratios for each 
factor by diagnostic groups. We than combine all diagnostic groups and assess the impact of 
smoking on inpatient costs for the whole sample. Lastly, we applied logit regression to 
estimate the odds of belonging to the high-cost group as a function of the patient’s smoking 
status, health and social insurance status and other SES characteristics. Equation 2 describes 
our logit model. 
 
Equation 2 
 

Pr (high cost group) = f (smoking status, age, gender, education level, occupation, health 
insurance status, social insurance status) 
Where: Pr is probability of being in high cost group, f is a logistic function. 
The model was estimated separately for each diagnostic group. 
 

2. Smoking attributable cost of inpatient care – macro-level perspective 
 
Smoking contributes to costs of in-patient care in two ways. First, it increases the number of 
patients diagnosed with a smoking-related disease. Second, smoking may increase the cost of 
health care for smokers compared to non-smokers with the same diagnosis due to 
comorbidity.  To estimate smoking attributable fraction of hospital care, we first determine 
the social cost of one hospital episode for each of the selected diagnoses separately. Then, we 
aggregated the individual level costs across all episodes detected in Vietnam in the period of 
one year. However, only a fraction of these costs can be attributed to smoking, because 
smoking related diseases occur also among non-smokers. The smoking attributable fraction 
(SAF) of these costs was calculated in tree steps: 
 

1. We determined the percentage of smokers among those diagnosed with one of the 
diseases. Smoking prevalence for COPD patients was based on the literature [14], 
and smoking prevalence among lung cancer patients was available from official 
statistics of National Cancer Institute [17]. Smoking prevalence for ischemic 
disease patients was estimated based on data from Bach Mai Hospital. Costs of 
non-smokers were excluded from the costs attributable to smoking. For example, 
if there were 100 patients diagnosed with COPD and smoking prevalence among 
COPD patients was 92%, only 92% of COPD-related costs are used for 
determining SAF. 

 
2. Since there are non-smokers with smoking-related diseases, some of the smokers 

would have gotten the disease irregardless of their smoking status. Therefore, only 
some percentage of smokers with the disease can be counted for the purpose of 
SAF. For example, if there are 92 smokers and 8 non-smokers with COPD, we 
will assume that 8 smokers would have gotten the disease even if they did not 
smoke. Therefore, the cost of only 91.3% of smokers can be included in the 
calculation of SAF. 

 
3. We assumed that smokers diagnosed with smoking related diseases would incur at 

least average health care costs if they were not diagnosed with a smoking related 
disease. Therefore, only the cost of the treatment in access of the average health 
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care cost is included in costs attributable to smoking. Using the example of COPD, 
if the average cost of hospitalization were 3,744,000 VND and the average health 
care costs were 493,000 VND, only 86.8% of COPD cost is attributed to smoking. 

 
The final SAF of a particular disease is obtained by multiplying the percentages calculated in 
each of the three steps.  
 
The formula for calculating total smoking attributable to in-patient social cost was adopted 
from Yang et al. [8] (Equation 3): 
 
Equation 3 

SAFc = Σ {[P(H)i x Q(H)i] x SAFmi} 

 

Where: SAFc is smoking attributable fraction of social costs of smoking in Vietnam, P(H) is 
average social costs per hospitalization for disease i; Q(H) is total number of admission in 
Vietnam for both smokers and non-smokers for disease i; and SAFm is smoking attributable 
fraction for disease i calculated as described above. 
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STUDY RESULTS 
 
1. Characteristics of the studied population 
 
We interviewed 390 patients that were discharged from a hospital between January and June 
2005. 46% of them were lung cancer patients, 39% had COPD and 15% suffered from 
ischemic diseases (Figure 2). The majority of lung cancer and ischemic patients were 
discharged from the three specialized national hospitals. The district and provincial hospitals 
were treating mostly patients with COPD (Table 2).  
 

 

 
Figure 2. The distribution of the selected smoking-related diagnostics in the study 

population 
 

46% 

39% 

15%

Lung Cancer COPD Cardiovascular
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Table 2: The distribution of patients by diagnosis and referral level 
 

 District 
Hospital 

Provincial 
Hospital

National 
Hospital

Total 
Number of 

Patients 
%

Lung cancer 1 2 177 180 46%
Ischemic 17 2 38 57 15%
COPD 76 16 61 153 39%

 
 

In term of length of stay, Table 3 shows that there are differences among the 3 major 
smoking-related diseases. Lung cancer patients stayed the longest, 43 days on average. The   
average length of stay for lung cancer was almost four times longer compared to the other two 
diagnostic groups with. There were no differences between men and women with respect to 
the length of stay. The review of hospital records revealed that patients diagnosed with one of 
the smoking related diseases selected for this study stayed in hospitals longer compared to an 
average length of hospital stay in Vietnam. 
 

Table 3. The average length of stay in the hospital for the 3 smoking-related diseases 
 

 Mean Length of Stay 
(standard deviation) 

Diagnostic group  Female  Male Both genders T-test for 
gender 

differences 

Lung cancer 46.45 
 (52.40) 

42.35 
(29.88)

43.21  
(35.69) 

0.5307

Ischemic 7.00 
(3.32) 

9.02 
(6.89)

8.63 
(6.38) 

0.3501

COPD 12.24 
(7.80)

11.64 
(6.34) 

11.87 
(6.90)  

0.6038

Total 23.74 
(35.61)

26.67 
(26.83)

25.86 
(29.5)  

0.3804

 

The average age of lung cancer patients was significantly lower than the average age of 
ischemic and COPD patients (Table 4). However, there seems to be no significant difference 
in the average age of ischemic and COPD patients. These findings are similar to the previous 
findings by Man et al [10]. 
 

 
Table 4. Average age by patients’ diagnostic groups 

 
 Mean 95% CI 
Lung cancer 57.56 55.82 59.30 
Ischemic 66.16 63.21 69.11 
COPD 64.48 62.08 66.87 
 
 

Table 5 shows that there are significant differences in smoking rate among male and female in 
our sample. Smoking is much more common among Vietnamese men, most likely due to 
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social norms that make woman smoking socially unacceptable.  The majority of patients in 
our samples are either current or ex-smokers.  
 

Table 5. Smoking prevalence by gender for all diagnostics 
 

 Smokers 
and Ex-
smokers 

Non-smoker Subtotal OR for gender 

Female 12 96 108
%   11.1   88.9   100.0   

Male 245 37 282 52.97; p=0.0000
%   86.9   13.1   100.0   

Sub-Total 257 133 390
%   65.9   34.1   100.0   

Pearson chi2(1) = 199.4932  Pr = 0.000   
 

 

Gender distribution for three selected diagnoses is presented in Table 6. As expected due to 
higher smoking prevalence, the majority of patients are men. In all 3 major smoking-related 
diseases men exceed women patients. Comparing gender distribution among diseases, the 
percentage of men was highest among ischemic patients and lowest among COPD patients.  
 

Table 6. Patients’ distribution by gender and diagnostics groups 
 
 Female Male 
Lung cancer 38 9.74% 142 36.41%
Ischemic 11 2.82% 46 11.79%
COPD 59 15.13% 94 24.10%
Total (n=390) 27.69%  72.31%
 
 
 

Description statistics in Table 7 and Figure 3 demonstrates the higher percentage of ex-
smokers and current smokers among the inpatients with the selected diagnoses.  
 
Forty percent of lung cancer patients are current smokers. Together with ex-smokers, this 
diagnostic seems to be most associated with smoking. Patients diagnosed with COPD have 
the lowest percentage of smokers.  
 
 

Table 7. Smoking status distribution by 3 major smoking-related diseases 
 
 Non 

smoker 
Ex-smoker Current 

smoker 
Total 

  >10yrs 5-10yrs <5yrs   
Lung cancer 39 10 16 42 73 180
Ischemic 19 10 6 18 4 57
COPD 75 22 16 28 12 153
Total 133 42 38 88 89 390
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Figure 3. Distribution of patient by smoking history 

 

 

Table 8 describes smoking pattern in terms of years of smoking and the average number of 
cigarettes per day for each of the selected diagnostic group. On average, lung cancer patients 
smoked most years and with the highest intensity.  
 

Table 8. Smoking pattern by patient diagnosis groups 
 
 No. of years smoking Number of cigarette per days
 Mean 95% CI Mean 95% CI 
Lung cancer 21.66 19.17 24.15 9.96 8.70 11.22
Ischemic 19.42 14.32 24.52 8.74 6.32 11.16
COPD 16.09 12.91 19.27 6.02 4.68 7.36
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2. Cost of hospitalization for 3 major smoking-related diseases 
 
We examined the social costs of hospital treatment from the perspective of entities which 
incur these costs. Therefore, the total social costs are a summary of individual, government 
and insurance company costs (which can be either private or public costs as described in the 
method section). Individuals incur both direct and indirect costs, government and insurance 
companies incur only direct costs associated with smoking. 
 
First, we studied costs to individuals. This information was collected via patient exit interview 
with the exception of user fee that was obtained from hospital records and recorded by 
hospital staff. 
 
Table 9 summarizes different types of personal costs. On average, a patient and his/her family 
lost 5,115,900 VND per admission, 83% of which are out-of-pocket expenses and the 
remaining 17% income loss due to hospitalization. The treatment costs (user fee) are highest 
for ischemic disease. Non-medical expenses which include travel, food, accommodation for 
patients and accompanying family members as well as informal fee compose the largest part 
of total personal costs. The non-medical costs are highest among lung cancer patients making 
this diagnostic the most expensive disease groups studied under this project. 
 
Income loss that was estimated based on length of hospital stay and average income for each 
patient’s professional group [11].  
 

Table 9. Average personal costs (in thousands VND) per admission across 3 selected 
diagnostic groups 

Diagnostic groups Out-of pocket expenses Income 
loss 

Total 
personal 

costs
User fee Drugs 

bought 
outside

Non 
medical 

expenses

Subtotal 

COPD 358.2 17.0 433.7 809.0 371.2 1,180.2
Lung cancer 1,012.1 1,005.6 4,742.4 6,760.1 1,427.8 8,187.9
Ischemic 3,726.1 193.6 1,785.9 5,705.5 273.5 5,979.0
Average  1,152.2 499.1 2,620.0 4,271.3 844.6 5,115.9
% 23% 10% 51% 83% 17% 100%
 
 

Costs of all three economic entities involved in in-patient care are presented in Table 10. The 
costs incurred to the state budget were estimated based on hospital financial records. Costs to 
insurance companies were provided by hospital staff based on hospital records.  
 
The average social cost per patient in our survey was almost 11,762,000 VND. The highest 
costs are associated with ischemic diseases: the social costs of this diagnostic group are 
almost 10-times higher compared to COPD.  
 
Patients and their family bear largest proportion of the costs (43.5%) per admission2. The 
second largest share of individual level cost falls on the health insurance companies that cover 
80-100% of formal user fee for insured patients. Their largest contribution is toward the costs 

                                                 
2 According to the World Bank, user fee accounted for about 30% of real cost of health care in 
Vietnam in late 1990’s [6].  Our estimate includes not only user fees, but also other costs 
associated with the inpatient treatment. This can explain the difference in these two results. 
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for ischemic diseases, which is consistent with the highest user fee paid by patients 
themselves. Insurance company costs are either private or public depending on who covers 
the insurance premium. 
 
Government bears 18.5% of individual level social costs of inpatient care for the selected 
diagnostic group. Government expenditures include capital investments, staff salary and 
training, and costs of administration. These costs were allocated to each diagnostic group 
based on number of bed-days. As a result, lung cancer patients represent the heaviest burden 
to state budget since they have the longest stay in hospitals. Government also covers some 
portion of insurance company costs in cases where it subsidize health insurance premium or 
covers it completely.  
 

Table 10. Average social costs (in thousands VND) per admission by diagnoses and 
payers 

 
 Mean costs by payer 

Diagnosis groups Government 
(state budget) 

(Cf) 

Insurance 
companies 

(Co) 

Personal costs 
(Ci) 

Total social cost 
(Ct) 

COPD 2,105.0 459.3 1,180.2 3,744.4
Lung cancer 2,764.6 1,405.7 8,187.9 12,358.2
Ischemic 485.8 24,934.9 5,979.0 31,399.8
Average 2,172.8 4,473.3 5,115.9 11,761.9
 18.5% 38.0% 43.5% 100%
 

Figures 4, 5 and 6 demonstrate the distribution of individual level social cost of the selected 
diagnostic groups among the three sectors. It is important to realize that this distribution may 
not hold on macro level since the total costs of smoking is also determined by the number of 
cases in each diagnostic group and by SAFs.  
 
Figure 4 shows that the major portion of the social cost of lung cancer is borne by the 
patients.  
 
 

 
Figure 4. The cost structure for lung cancer 
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Figure 5 describes the cost structure for ischemic inpatients. Unlike the lung cancer patients, 
the major proportion of the costs is borne by the insurance sector. On average, insurance 
companies cover 79% of the social cost of the ischemic diseases. Meanwhile, government and 
patients cover 2% and 19% of these costs, respectively.  
 

 

 
 

Figure 5: The cost structure for patients with ischemic disease 
 

Cost structure for COPD patients is presented in Figure 6. While the majority of social cost 
was borne most by patients themselves for lung cancer patients and by the insurance sector 
for heart disease patient, government pays the largest proportion of social cost related to 
COPD inpatient (about 56% of social cost).  
 

 
Figure 6. The cost structure for patients with COPD 

 

 

3. Factors affecting social costs of smoking related diseases 
 
Since the social costs of smoking for the same diagnostic varied by patient, we studied factors 
that can contribute to these differences. In our analysis, patients are divided into two groups 
based on the level of social cost. The lower cost group incurs cost lower than the median 
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value of social cost for particular disease. The other group is coded as higher cost group. Our 
cut off points for assigning the low or high cost groups were 9,097,940 VND for lung cancer, 
33,918,530 VND for ischemic diseases, and 1,887,150 VND for COPD. 
 
Tables 11, 12 and 13 demonstrate the contribution of various socio-demographic factors and 
smoking status to the social costs of smoking. Since this is a retrospective study, we used 
odds ratio to express the degree of association between an individual factor and the level of 
social costs of smoking. 
 
Results presented in Table 11 show that being a smoker increases odds of being in higher cost 
category, but this as well as other results are not statistically significant, most likely due to the 
small sample size. 
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Table 11. The association between social cost of hospitalization for lung cancer and 
individual factors 

 Low-cost 
group (# of 

cases) 

High-cost 
group (# of 

cases) 

Total # 
of 

patients

OR 95% CI 

Sex       
Female 21 17 38    
Male 69 73 142 1.31 0.63 2.69 
Age       
<63 51 63 114    
>63 39 27 66 0.56 0.30 1.04 
Education       
Primary education and 
lower  

39 27 66    

Higher than primary 
education 

70 76 146 1.55 0.72 3.32 

Occupation       
Qualified 74 74 148    
Non-qualified 16 16 32 1.00 0.46 2.15 
Health Insurance       
No Health insurance 46 42 88    
With Health insurance 44 48 92 1.19 0.66 2.15 
Social Insurance       
No Social insurance 86 90 176    
with Social insurance 4 0 4 n/a* - - 
Smoking status       
Non-smokers 22 17 39    
Smokers 68 73 141 1.39 0.68 2.85 

* Cell value is less than 5. 
 

Table 12 shows the association between social cost of selected ischemic diseases and other 
factors. As with the lung cancer patients, the sample size is quite small, and this may be the 
reason for low statistical significance of the majority of the results. The only statistically 
significant finding confirms that patients with health insurance are more likely to incur higher 
cost to the society than patients without social insurance. Smoking status increases the 
likelihood of incurring higher costs, but the result is not statistically significant. 
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Table 12. The association between social cost of hospitalization for ischemic heart 
disease and individual factors 

 Low-cost 
group 

High-cost 
group 

Total OR 95% CI 

Sex       
Female 6 5 11    
Male 23 23 46 1.20 0.32 4.55 
Age       
<63 7 9 16    
>63 22 19 41 0.67 0.21 2.18 
Education       
Primary education and 
lower  

5 2 7    

Higher than primary 
education 

24 26 50 2.71 0.46 15.86 

Occupation       
Qualified 26 24 50    
Non-qualified 3 4 7 1.44 0.29 7.25 
Health Insurance       
No Health insurance 9 2 11    
With Health insurance 20 26 46 5.85 1.03 33.17 
Social Insurance       
No Social insurance 27 20 47    
with Social insurance 2 8 10 5.40 0.95 30.79 
Smoking status       
Non-smokers 10 9 19    
Smokers 19 19 38 1.11 0.37 3.38 

 
 

Table 13 presents results of the analysis of potential association between COPD social costs 
and other factors. Results show that males are 127% more likely to be in the higher social cost 
group than females. In other words, the prevalence of higher social cost among males is 
greater than among females. In terms of age, the older the patient the higher the COPD social 
costs, but the result is only marginally significant. As with the other two diagnoses, COPD 
patients with smoking history have 169% higher probability in incurring higher social costs 
compared to non-smokers.  Since this result is statistically significant, we can conclude that 
smoking increases COPD social costs. 
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Table 13. The association between social cost of hospitalization for COPD and individual 
factors 

 
 Low-cost 

group 
High-cost 

group 
Total OR 95% CI 

Sex       
Female 37 22 59    
Male 40 54 94 2.27 1.15 4.50 
Age       
<63 37 25 62    
>63 40 51 91 1.89 0.97 3.67 
Education       
Primary education and 
lower  

25 35 60    

Higher than primary 
education 

52 41 93 0.56 0.29 1.10 

Occupation       
Qualified 71 69 140    
Non-qualified 6 7 13 1.2 0.38 3.77 
Health Insurance       
No Health insurance 26 29 55 0.83 0.43 1.61 
With Health insurance 51 47 98    
Social Insurance       
No Social insurance 72 73 145    
With Social insurance 5 3 8 0.59 0.14 2.59 
Smoking status       
Non-smokers 47 28 75    
Smokers 30 48 78 2.69 1.37 5.28 

 

 
Table 14 summarizes the results presented in Tables 11–13 for the characteristic of an interest 
– the smoking status. Smoking increases the odd of being in the high cost group for all 
smoking related diseases under the study, but only results for COPD are statistically 
significant. The low significance is caused by the small sample size. When all diagnostic 
groups are evaluated together the odds ratio of being in high cost group adjusted for different 
diagnoses is 1.81. This result is statistically significant. 
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Table 14. Odd ratio of probability of being in high cost group for different diagnoses 
 

cost group Non-smokers Current 
and Ex-
smokers 

Subtotal OR [95% Conf. Interval] 

COPD       
lower half 47 30 77    
higher half 28 48 76 2.69 1.37 5.28 
Lung 
cancer 

      

lower half 22 68 90    
higher half 17 73 90 1.39 0.68 2.85 
Ischemic      
lower half 10 19 29    
higher half 9 19 28 1.11 0.37 3.38 
       
Mantel-Haenszel estimate controlling for diagnosis  1.81 1.16 2.82 
Test of homogeneity of ORs (approx): chi2(2)   =    2.61                        Pr>chi2   =  0.272 

 
 
 
In our next model, we employed logistic regression and estimated the probability of being in 
high cost group for each diagnostic group separately while controlling for smoking status, 
gender, age, education, health insurance membership, and occupation. The results are 
presented in Table 15. Smoking increases the odds of being in high-cost group for COPD and 
lung cancer, but the result is statistically significant only for COPD. The statistically 
significant odds ratio for smoking in COPD may indicate that the health consequences of 
smoking are initially detected in COPD, and only later will they be more evident among heart 
disease and lung cancer inpatients. This finding would be consistent with the hypothesis that 
Vietnam is in the early stages of a smoking epidemic. 
 
The model in Table 15 was also estimated using a stepwise regression approach, but this did 
not change the significance of the results. 
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Table 15. Odds ratios of being in high cost group controlling for selected variables 
 

 Odds Ratio Std. Error P-value 

COPD    
Ever-smoker 2.66 1.48 0.078 
Older age group 1.23 0.23 0.270 
Higher education level 0.76 0.17 0.220 
Health insurance membership 0.86 0.42 0.754 
Occupation groups 1.77 1.67 0.544 
Being Male 2.59 0.97 0.012 
Lung cancer    
Ever-smoker 1.38 1.09 0.688 
Older age group 1.04 0.16 0.785 
Higher education level 1.17 0.25 0.458 
Health insurance membership 0.84 0.31 0.644 
Occupation groups 0.82 0.38 0.666 
Being Male 1.23 0.50 0.623 
Ischemic    
Ever-smoker 0.61 0.49 0.536 
Older age group 1.19 0.48 0.663 
Higher education level 1.39 0.67 0.488 
Health insurance membership 1.35 1.54 0.795 
Occupation groups 1.17 1.17 0.872 
Being Male 0.47 0.41 0.385 

 
 
 
4. Smoking attributable fraction of social costs related to three major smoking-related 
diseases 
     

Estimated number of admissions for the selected smoking-related diseases and key statistics 
for calculating the social cost of smoking on macro level are presented in Table 16 and Table 
17. The total number of hospital admissions, average costs per hospital admission, average 
health care costs, and smoking prevalence in Vietnam were obtained from official statistics of 
the Ministry of Health [11,12, 18]. The proportion of inpatient with lung cancer and COPD 
were available in research studies [13,14]. The proportion of ischemic inpatient was based on 
statistics from the Bach Mai National Cardiovascular Institute that took part in our survey. 
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Table 16 Estimated number of hospital admissions for the selected smoking-related 
diseases in Vietnam 

 Total Smokers Non-
smokers 

Mean cost  
per 
admission 
(x1000) 

Source 

Population (2004) 82,032,000 25,025,000 57,008,000  MoH 2005
 31% 69%  
Male 40,317,000 24,190,000 16,127,000  
Female 41,715,000 834,000 40,881,000  
  
Health statistics  
All hospital 
admissions  

7,075,360 31.0% 69.0% 1,412 MoH 2003, 2005; 
GSO 2005 

of which:  
% of RSD admission 19.73 - - - MoH 2005
Number of RSD 
admission 

1,395,969 - - - 

% of COPD patients 
among RSD patients 

25% - - - Chau 2003

COPD admissions 348,992 92.0% 8.0% 3,744 
% of cancer in total 
admission 

2.11 - - - MoH 2005

Number of cancer 
admission 

149,290 - - - 

% of lung cancer 7.80% - - - National Cancer 
Institute 2005

Lung cancer 
admissions 

11,645 78.3% 21.7% 12,358 

% of cardiovascular 
diseases in total  
admission 

6.93 - - - MoH 2005

No. of cardiovascular 
diseases in total  
admission 

490,322 - - - 

% of ischemic patients 0.99% - - - Data from Bach 
Mai hospital

Ischemic admissions 4,854 66.7% 33.3% 31,400 
 

Table 17 summarizes the main results of our analysis. SAFs for COPD, lung cancer and 
ischemic disease were 79.1%, 54.3% and 32.9%, respectively. Our result for ischemic SAF is 
very similar to the recent WHO estimates for Western Pacific and South East Asia regions 
[21]. Overall, 72.5% of costs related to the treatment of the three diagnoses can be attributed 
to smoking. This amounts to about 1,161,829 million VND (77.5 million USD using $1 = 
15,000 VND exchange rate) annually, or about 0.22% of 2005 Vietnam GDP and 4.3% of 
total health care expenditure in Vietnam [22]. 
 
Table 18 presents the results by diagnostic groups and by entities bearing the costs. Out of the 
three diagnoses, smoking-related COPD is the most expensive, costing society 1,033,541 mil 
VND, followed by smoking-related lung cancer (78,143 mil VND) and by smoking related 
ischemic disease (50,145 mil VND). These costs fall most heavily on the government that 
bears 51% of smoking related costs. Families bear about 34% of these costs and insurance 
sector bears 15% of these costs, which are in fact a mixture of public and private costs since 
the insurance premium is subsidized by the government. 
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Table 17.  Smoking attributable social costs (in VND) of inpatient care for selected diseases in Vietnam 
Estimated 
number of 

patients 

Estimated 
average cost 

of 
hospitalization 

(x 1000) 

Total cost for 
all 

admissions 
(x 

1,000,000) 

Average 
health 

costs** 
(x1000) 

Smoking 
prevalence 

among 
patients 

% of smokers 
diagnosed due 

to smoking 

Health care 
costs in excess 
of the average 

health care 
cost 

SAF Total cost 
attributable 
to smoking 

(x 
1,000,000) 

COPD 348,992 3,744 1,306,626 493 92.0% 91.3% 86.8% 79.1% 1,033,541 
Ischemic 4,854 31,400 152,416 493 66.7% 50.1% 98.4% 32.9% 50,145 

Lung cancer 11,645 12,358 143,909 493 78.3% 72.3% 96.0% 54.3% 78,143 
Total 7,075,360*  1,602,951     72.5% 1,161,829 

Notes:  * source of information: Ministry of Health 2005, National Cancer Institute  
 ** Average health care cost in 2005 was 492,777.32 VND ([20], based on Table 2 and adjusting for inflation and PPP exchange rate)] 

 
 
 
Table 18. Smoking attributable social costs (in VND) of inpatient care for selected diseases in Vietnam by sectors  

Diagnosis group Total social 
costs (x 1,000)

Personal costs 
(x 1,000)

Government costs 
(x 1,000)

Insurance sector 
costs (x 1,000)

COPD                   costs per admission                     3,744 1,198 2,097 449
% 100% 32% 56% 12%

Total costs 1,306,626,000 418,120,320 731,710,560 156,795,120
SAF 1,033,541,000 330,733,120 578,782,960 124,024,920 

Lung Cancer      costs per admission 12,358 8,19 2,77 1,41
% 100% 67% 22% 11%

Total costs 143,909,000 96,419,030 31,659,980 15,829,990
SAF 78,143,000 52,355,810 17,191,460 8,595,730

Ischemic                costs per admission 31,400 5,979 486 24,935
% 100% 19% 2% 79%

Total costs 152,416,000 28,959,040 3,048,320 120,408,640
SAF 50,145,000 9,527,550 1,002,900 39,614,550

Total for 3 diagnoses costs 1,602,951,000 543,498,390 766,418,860 293,033,750
SAF for 3 diagnoses 1,161,829,000 392,616,480 596,977,320 172,235,200

% 100% 34% 51% 15%



 27

DISCUSSION AND CONCLUSIONS 
 

The results of this study confirm that smoking leads to large economic losses for the whole 
society and imposes a big burden on both government and households’ budgets.   
 
The survey data among inpatients diagnosed with three smoking related diseases (lung cancer, 
COPD and ischemic disease) in 3 selected hospitals in Vietnam revealed very important facts 
for evaluating costs of smoking in Vietnam.  
 
We found that the majority of patients in this group were in their late 50’s, primarily male 
(72%) and current or former smokers (66%).  
 
The costs associated with hospitalization of these patients are large. On average, a patient 
stayed in a hospital 26 days. The average costs for one inpatient episode were 31,399,800 
VND, 12,358,200 VND, and 3,744,400 VND for ischemic disease, lung cancer and COPD, 
respectively.  
 
Smoking not only increases the likelihood of getting a smoking-related disease, it also 
increases the odds of incurring higher social costs when being hospitalized. The odds ratio of 
being in the high cost group adjusted for different diagnostic groups is 1.81, which means that 
a smoker is 81% more likely then non-smokers to incur higher social costs of hospitalization. 
The cost of treating COPD patients is the most sensitive to smoking status. We hypothesize 
that the health consequences of smoking are initially detected in COPD, and only later will 
they become more evident among ischemic disease and lung cancer inpatients. This finding 
would be consistent with the hypothesis that Vietnam is in its early stages of a smoking 
epidemic. 
 
Social costs of smoking are shared by three different entities: government, insurance 
companies and households. However, the costs for insurance companies are either private 
(households) or public (government) depending on who covers the insurance premium. Each 
of the diagnostic groups differs by the percentage of costs covered by the three entities: cost 
of COPD are mostly covered by the government, the majority of lung cancer costs are paid 
for by patients and their families, and the insurance sector is most heavily involved in 
covering the costs of ischemic diseases.  
 
The macro level analysis revealed that about 72.5% of social costs related to the treatment of 
the three diagnoses in Vietnam can be attributed to smoking. The fact that our estimate of 
SAF for ischemic disease is very similar to the recent WHO estimate for Western Pacific and 
South East Asia regions increases the credibility of our SAF results.  
 
Vietnam spends about 1,161,829 million VND annually on hospital treatment of three 
smoking-related diseases. This represented about 4.3% of total health care expenditure and 
about 0.22% of GDP in 2005. This estimate of economic burden is lower compared to some 
high income countries, but, as explained below, we believe that we underestimated the true 
costs of smoking in Vietnam.  
 
The heaviest burden is imposed by smoking-related COPD, which costs society about 
1,033,541 mil VND per year, followed by smoking-related lung cancer (78,143 mil VND) 
and by smoking-related ischemic disease (50,145 mil VND). These costs fall most heavily on 
the government that bears 51% of smoking-related costs. Families and the insurance sector 
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bear about 34% and 15% of these costs, respectively. Part of the insurance sector costs is in 
fact covered by the government to the extent that it subsidizes the insurance premium. 
 
The results of our study underestimate the total costs of smoking in Vietnam due to several 
study limitations. 
 
First, due to the scope of our analysis, we excluded outpatient costs, which may compose 35-
50% of total costs [8].  
 
Second, the study covers only three smoking related diseases: COPD, lung and bronchi 
cancer, and ischemic heart diseases. There are many more smoking-related diseases that were 
not included, which certainly results in underestimating the total costs of smoking.  
 
Third, due to the study duration of 6 months, only one admission episode is included in our 
estimates. Subsequence episodes during the same year for the same patients are not included. 
However, for our macro-level estimates of social costs, we included all admissions with the 
selected diagnostics during one year, which include multiple episodes for one patient. 
Therefore, we estimate prevalence-based costs of smoking. 
 
Forth, due to the limited technical capacity for treatment of cancer and ischemic disease at 
district and provincial levels, the majority of patients with these two diagnostics are usually 
admitted to the National Cancer Institute and the National Cardiovascular Hospital. Since the 
cost of treatment can be affected both by the diagnosis and the referral level, we compared 
mean costs between smokers and non-smokers patients for the same diagnosis group to 
remove any impact of different costs at different referral levels. 
 
Other limitations relate to the quality of cost data and might also result in underestimating the 
total costs of smoking. We used data from hospital budgets, which almost certainly 
underestimate the true cost for health care in Vietnam. This underestimation is exacerbated by 
the fact that we could not estimate costs of (small) private health care sector. 
 
Informal payment to hospital staff by patients is a common practice in Vietnam, but only the 
formal fee is included in official statistics. We attempted to overcome this limitation by 
collecting data on informal payments among inpatients (as part of other direct costs associated 
with hospitalization). In addition, patients’ opportunity costs might be underestimated to the 
extent that official income underestimated the true opportunity cost of time spent in the 
hospital. 
 
Finally, there can be some bias in our sample since the participation in the study was 
voluntary. However, since all patients selected for this study agreed to participate in our 
study, this bias may be minimal.  
 
Despite the alarming results with respect to economic burden of smoking in Vietnam, we 
conclude that these costs are severely underestimated. More research is needed to obtain 
better estimates of the true economic burden of smoking on society. There is a pressing need 
for rigorous longitudinal epidemiological research that would determine the smokers’ relative 
risk to be diagnosed with various smoking-related diseases. Future studies also need to focus 
on out-patient cost of smoking.  
 
Even though this study has several limitations, it demonstrates that tobacco smoking has an 
enormous economic impact on Vietnamese society imposing costs equal to at least 1,162 
billion VND annually. The data indicate that Vietnam might be in the early stages of tobacco 
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epidemic, meaning that these costs will be rising rapidly in the future. This trend could be 
further accelerated by the economic growth that is usually associated with higher spending on 
health care. Another important phenomenon to consider is that women in Vietnam have not 
yet begun smoking in large numbers, but this may change with the fast economic growth 
experienced in Vietnam in recent years. Thus, it is clear that smoking presents a threat to the 
Vietnamese economy. However, this threat can be avoided by adopting strong tobacco control 
measures that will not only reduce suffering caused by smoke-related diseases, but also lead 
to better economic performance. The new tobacco control strategy developed by the Vietnam 
Committee for Smoking and Health (VINACOSH) can be a starting point for such a 
coordinated and comprehensive tobacco control effort. The strategy developed by 
VINACOSH is based on both local and international research evidence and includes measures 
such as higher tobacco taxes, public health information campaign, pictorial warnings, 
enforcement of advertising ban and introduction of smoke-free public and work places. The 
adoption and enforcement of these measures can reduce the economic burden that smoking 
currently impose and will impose on the Vietnamese society.  
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LIST OF ABBREVIATIONS 
 

SAF Smoking-attributable fraction 
SES Socio-economic status 
COPD Chronic Obstructive Pulmonary Diseases 
GDP Gross National Product 
VND Vietnamese currency Dong  
RSD  respiratory system diseases 
OR  odds ratio 
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About SEATCA 
The Southeast Asia Tobacco Control Alliance (SEATCA) works  
closely with key partners in ASEAN member countries to 
generate local evidence through research programs, to enhance 
local capacity through advocacy fellowship program, and to be 
catalyst in policy development through regional forums and in-country 
networking. By adopting a regional policy advocacy mission, it has supported 
member countries to ratify and implement the WHO Framework Convention  
on Tobacco Control (FCTC) 

Contact persons:
Ms. Bungon Ritthiphakdee: SEATCA Director 
Email: bungon@seatca.org
Ms. Menchi G. Velasco: SEATCA Research Program Manager
Email: menchi@seatca.org; menchi55@yahoo.com
Southeast Asia Tobacco Control Alliance (SEATCA) 
Address:   Thakolsuk Apartment Room 2B, 115 Thoddamri Rd., Nakornchaisri 

       Dusit, Bangkok 10300, THAILAND 
Tel./Fax: +662 241 0082 

Website: http://www.seatca.org 
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