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Abstract 

 

Prakash Dhamala  

Department of Epidemiology  

 Graduate School of Public Health 

Seoul National University 

 

Background 

Despite having one of the highest male smoking rates among advanced 

countries, information about the extent and pattern of environmental tobacco 

smoke (ETS) exposure among Korean population is sparse. Although Korean 

government has been putting its tough efforts on tobacco control policies in 

Korea for several years, previous studies have reported that 31% Korean 

children at home and 68% non-smoking Korean adults in different places were 

exposed to secondhand smoke. The purpose of this study was to estimate the 

prevalence of ETS exposure at home and workplace among nonsmoking 

Korean adults living in Seoul and to identify socio-demographic and other 

characteristics associated with ETS exposure.   
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Methods 

The data used for this study was obtained from the Community Health Survey 

(CHS) conducted in 2009 by the Korea Center for Disease Control and 

Prevention. The study sample consisted of 17,904 nonsmoking Korean adults 

aged 19 or over with 5,966 men and 11,938 women residing in Seoul at the time 

of survey. Descriptive and frequency statistics were used to determine the 

general characteristics and the prevalence of ETS exposure to the study 

population at home and in the workplace. Multiple logistic regression models 

were applied to examine the association between environmental tobacco smoke 

exposure and the selected socio-demographic variables by using SAS 9.2 

statistical tool.  

Results 

Among the current nonsmokers, about one third of the nonsmoking respondents 

were found to be exposed daily to ETS either at home or in the workplace. ETS 

exposure was most common in workplace than home. Women were 2.51 times 

more likely to be exposed to ETS at home than men; however the risk of ETS 

exposure at workplace for women was 0.43 times lower than that of men. 

People with low socioeconomic status as indicated by low education level or 



 

III 

 

manual workers were found to be associated with greater ETS exposure at 

home and in the workplace than those with high socioeconomic status. Of the 

total current nonsmokers, ex-smokers were more likely to be exposed to overall 

ETS than never smokers.  

Conclusion  

From this study sample, approximately 30% of nonsmoking Seoul residents 

reported regular and recent ETS exposure. Although the overall ETS exposure 

of Seoul residents found to be less than some previously conducted studies, this 

study clearly suggests that smoke free policy needs to be strengthened at home 

and in most of the work places in Seoul. Furthermore, it is suggested that public 

health awareness and campaigns are necessary to promote home smoking bans 

and nonsmoking norms. It is also essential to increase the knowledge on 

harmful effects of involuntary exposure to ETS on health that may be 

supportive for establishing and implementing tobacco control policies.      

Key words: Environmental Tobacco Smoke, Secondhand Smoke, Smoking, 

Tobacco, Korea  

Student Number: 2008-22535 
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1. Introduction  

 

1.1 An overview  

Exposure to Environmental Tobacco Smoke (ETS) is a global public health 

problem. Given the serious health effects caused by smoking, it is highly 

probable that exposure to environmental tobacco smoke, also known as 

“passive smoking” and “involuntary smoking” has an adverse health effect as 

well. Second hand smoke is defined as the inhalation of tobacco smoke by 

nonsmokers against their will or as being voluntary exposure to tobacco smoke 

[1] [8]. As evidence regarding the health consequences of environmental 

tobacco smoke has accumulated, there has been a worldwide growing concern 

about the impact of environmental tobacco smoke exposure.  

Secondhand smoke is a mixture of thousands of chemical constituents, most of 

which are harmful and cause serious disease and death in nonsmoking 

population. Environmental Tobacco Smoke (ETS) originates from the burning 

end of cigarette and the smoke exhaled by smokers. The smoke consists of 15% 

mainstream smoke and 85 % sidestream smoke [1]. Mainstream smoke is the 

smoke discharged by expiration after being filtered through the smoker’s lungs, 

while sidestream smoke is the smoke that goes directly into the air from a 
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burning cigarette or cigar. In particular, the sidestream smoke contains many 

highly concentrated toxic chemicals or carcinogens, which may be more 

harmful than mainstream smoke [1]. 

Although the health hazards of secondhand smoke are well known, 

unfortunately there remains approximately one third of the world’s population 

frequently exposed to second hand smoke, and it is estimated that 600,000 

people die each year worldwide from the inhalation of secondhand tobacco 

smoke [2] [9]. 

Environmental tobacco smoke exposure among South Koreans appear 

inevitable, given the context of highest male smoking rates of its population 

compared to other advanced countries and Korean people’s tendency to live, 

work, or socialize with each other [3]. However, very little is known about the 

prevalence of secondhand smoke exposure among South Korean adult 

population. Some studies have reported that factors such as age, sex, 

socioeconomic status and health risk behaviors are associated to environmental 

tobacco smoke exposure. However, studies regarding the association between 

these variables and environmental tobacco smoke exposure at home or in the 

workplace in South Korean population are still limited.   
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1.2 Health effects of environmental tobacco smoke   

A growing body of scientific evidences indicate that exposure to environmental 

tobacco smoke is linked with an increased risk of developing cancers and 

cardiovascular diseases in nonsmokers. The inhaled sidestream smoke contains 

more than 4,000 chemicals including 250 known carcinogens, nicotine and 

many other toxic chemicals [4]. Studies have reported that nonsmokers with 

ETS exposure have a 2.1 times greater risk of developing lung cancer compared 

to those without ETS exposure [5]. It has been reported that passive smoking is 

also associated with other diseases in adults such as asthma and chronic 

respiratory symptoms [4] [30]. Children exposed to environmental tobacco 

smoke are at a risk for low-birth weight, sudden infant death syndrome, acute 

and chronic respiratory symptoms, asthma, ear infections and etc. [1] [12]. The 

risk of lung cancer in nonsmokers exposed to environmental tobacco smoke is 

increased by between 20% and 30%; and the risk of cardiovascular disease, by 

30% [4]. Exposure to secondhand smoke in pregnant women can cause parental 

problems like low birth weight, intrauterine growth retardation, missed abortion 

and preterm delivery; while postnatal consequences of ETS exposure are 

sudden infant death syndrome and impaired lung growth [4].  
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Scientific evidence has firmly identified that there is no safe level of exposure 

to environmental tobacco smoke. There is also indisputable evidence that 

implementation of 100% smoke-free environments is the only effective way to 

protect nonsmoking population from the harmful effects of exposure to the 

environmental tobacco smoke [6] [26] [27] [28] [29].  

 

1.3 Background and objectives 

The male smoking rate in South Korea has been reduced during the past few 

decades. However, the reduced smoking rate is still high and remains one of the 

highest among OECD (Organization of Economic Cooperation and 

Development) countries [7].  In addition to this, smoking among women and 

adolescents is increasing and health effects of environmental tobacco smoke 

have become a major public health challenge in Korean population. With the 

enactment of National Health Promotion Act in 1995, South Korean 

government has designated most of its public places as smoke free areas. 

Similarly, when Korea ratified the WHO Framework Convention on Tobacco 

Control in 2005 [22], it has also facilitated the initiatives of tobacco control 

measures [1]. As a result, anti-secondhand smoking campaign was launched in 

2008 with the slogan, “Say No, Save Life” in order to publicize the fact about 
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harmful effects of environmental tobacco smoke exposure as well as to 

discourage active smokers from smoking in public places [1]. Although Korean 

government has put its tough efforts on tobacco control policies for many years, 

it has been reported that 31% Korean children at home and 68% non-smoking 

Korean adults in different places were exposed to secondhand smoke [1] [10]. 

Despite having one of the highest smoking rates of its population among other 

advanced countries, information regarding environmental tobacco smoke 

exposure among South Korean adults is still lacking. Home and workplaces can 

be considered as the predominant locations for exposure to the environmental 

tobacco smoke. It has been understood that detailed exposure information is 

valuable for informing preventive efforts, such as identifying most common 

places for environmental tobacco smoke exposure and high risk groups.    

Based on these background conditions, this study aimed to estimate the 

prevalence of environmental tobacco smoke exposure at home and in workplace 

among non-smoking Korean adults residing in Seoul. In addition, the study 

aimed to analyze demographic, socioeconomic and other characteristics 

associated with environmental tobacco smoke exposure of the population. It is 

also expected that the results from the study could provide a framework to 
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formulate public health strategies and policies for reducing tobacco use and 

environmental tobacco smoke exposure at home and in the workplaces in Seoul. 
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2. Materials and Methods 

 

2.1 Study Population and data collection 

The data used for this study was obtained from the Community Health Survey 

(CHS) conducted in 2009 by the Korea Center for Disease Control and 

Prevention. The Korea Center for Disease Control and Prevention has initiated 

a nationwide face to face interview survey for the first time in 2008 in order to 

produce a community based comparable health statistics for the unit of different 

administrative divisions of the nation such as city (si), county (gun), and district 

(gu). The sampling was designed with an equal and proportional allocation of 

residents based on their resident registration information. The survey was 

conducted by well-trained interviewers during 3 months of period from 

September 2009 to November 2009. The survey questionnaire consisted of 254 

questions in 17 different health related areas and information such as 

socioeconomic status, behavioral risk factors, status of secondhand smoke 

exposure at home and in workplace, chronic disease conditions, use of health 

care facilities, quality of life and etc. were collected [11].  

The study sample consisted of 17,904 nonsmoking Korean adults aged 19 or 

over with 5,966 men and 11,938 women residing in Seoul; the capital city of the 
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Republic of Korea. Active smokers were excluded from the baseline survey 

data in order to compute the environmental tobacco smoke exposure status of 

nonsmoking population.  

  

2.2  Self-reported environmental tobacco smoke exposure 

The survey questionnaire consisted questions regarding socio-demographic 

variables such as age, education, occupation, marital status and etc. Similarly, 

questions on health risk behaviors such as alcohol drinking, regular exercise, 

and environmental tobacco smoke exposure at home and in the workplace were 

also asked to the participants. Information regarding smoking habits and ETS 

exposure were also asked. From the baseline survey data, current smokers were 

defined as those who had smoked at least 100 cigarettes in their lifetime; 

whereas the participants other than current smokers were defined as 

nonsmokers and they included never smokers and past smokers. Participants 

were asked to rate ETS exposure separately at their home and in the place 

where they work. The status of ETS exposure was defined as the percent of 

respondents reporting ETS exposure greater than zero hour on a typical day at 

home and in the workplace. If any of the participants have experienced ETS 

exposure at home was regarded as home exposure; while those who were 
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exposed to other people’s tobacco smoke at workplace was classified as 

workplace exposure. In addition, current non-smokers who have reported 

exposure to ETS at home and in the workplace was considered as total ETS 

exposure group.   

 

2.3 Socio-demographic indicators and behavioral risk factors 

The survey included information about respondents’ gender, age, marital status, 

education level, family income, occupation as demographic variables. In order 

to characterize socioeconomic status, 3 variables named education, household 

income, and occupation were used. Education level was classified into three 

groups: (1) graduated from college and higher, (2) graduated from high school, 

and (3) graduated from middle school or less. The occupational grouping was 

done based on the sixth Korean Standard Classification of Occupations (KSCO, 

2007). The non-manual category included managers, professionals, technicians, 

and clerks; while the manual category included service and sales workers, plant 

and machine operators, assemblers and other elementary occupation holders. 

Likewise, military personnel, students, homemakers, and unemployed were 

classified as others category. Monthly household income was categorized into 
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three groups with (1) High (>3,001US$), (2) Middle (2,001US$-3,000US$), 

and (3) Low (<2000US$).  

Regarding behavioral risk factors, regular alcohol intake (those who drank more 

than 2 times per week), regular exercise during leisure time (yes/no), stress 

level (high and low or moderate), and regular health examination during the 

past 2 years (yes/no) were included. In addition to this, information on exposure 

to antismoking campaigns (yes/no) and participation in antismoking education 

(yes/no) were also collected.      

2.4  Statistical Analysis  

All analyses for this study were performed by using Statistics Analysis Study; 

SAS version 9.2 (SAS Institute, USA). Descriptive and frequency statistics 

were used to determine the general characteristics of the study population and 

the prevalence of ETS at home and in the workplace. Multiple logistic 

regression models were applied to examine the association between 

environmental tobacco smoke exposure and the selected socio-demographic 

variables. Adjusted odds ratios (OR) for exposure to ETS at home and 

workplace were calculated by applying multiple logistic regression model in 

order to estimate the risk of ETS exposure by other socio-demographic 

variables. Status of environmental tobacco smoke exposure according to health 
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behavior factor was also calculated. Statistical significance was determined at 

the 95 percent confidence interval level. 
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3. Results 

 

3.1 General characteristics 

The general characteristics of the study subjects are shown in table 1. Of the 

17,904 nonsmoking respondents, 5,966 (33.32%) were men and 11,938 

(66.68%) were women. Their mean age was 46.55 years old which ranges from 

19 to 104 years old. Of the total study subjects, 62.26 % were married, 46.61% 

had college or higher education and 49.72% had high household income. 

Similarly, 47.38% of respondents had stated that their general health condition 

was good and above. It was also observed that around 78.99% of the 

respondents were found to be exposed to antismoking campaigns, while very 

few respondents; 2.61 % had said that they had participated in antismoking 

educational activities.   
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Table 1. General characteristics of nonsmoking Korean adults residing in 

Seoul (N= 17,904). 

Characteristics  § Total number of subjects 

(N) 

Proportion (%) 

Total  17,904 100 

Gender    

Male  5,966 33.32 

Female 11,938 66.68 

Age group by 10   

19-29 3,407 19.03 

30-39 3,552 19.84 

40-49 3,374 18.84 

50-59 3,090 17.26 

60+ 4,481 25.03 

Marital Status   

Married 11,145 62.26 

Single  4,062 22.69 

Others† 2,694 15.05 

Educational Level   

College or higher 8,342 46.61 

High school 5,094 28.46 

Middle school and less 4,460 24.92 

Occupational Level   

Non-manual 6,247 34.91 

Manual 2,951 16.49 

Others‡  8,697 46.8 
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Table 1. (Continued) 

Characteristics  Total number of subjects (N) Proportion (%) 

Household income 

(Monthly) 
  

High  8,498 49.72 

Middle 3,941 23.06 

Low  4,652 27.22 

Self-rated health status   

Normal and below  9,421 52.62 

Good and above  8,482 47.38 

Current illness   

 Yes  742 4.14 

No  1,7161 95.86 

Exposure to  

anti-smoking campaigns 
  

Yes 14,136 78.99 

No 3,761 21.01 

Participation in  

anti-smoking educations 
  

 Yes 467 2.61 

 No  17,432 97.39 

ˆAge (Years) (Mean (SD)) 46.55 (16.63) 

§ Unknown and missing observations were not taken into the analysis. Therefore, total number 

of subjects may differ in some variables due to missing values. 

† Including divorced, separated and widows 

‡ Including military personnel, students, homemakers and unemployed  

ˆSD= Standard deviation  
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3.2 ETS exposure status by previous smoking status 

Of the total 17,904 nonsmoking respondents, the sample of current nonsmokers 

included 14,957 (83.53%) never smokers (i.e. those who have never smoked in 

their lifetime) and 2,947 (16.47%) past smokers (i.e. those who smoked in the 

past but not now). It was found that 27.39% current nonsmokers from this study 

sample were exposed to the environmental tobacco smoke everyday either at 

home or in the workplace. Approximately 12.36% of never smokers and 32.61% 

of past smokers self-reported recent environmental tobacco smoke exposure, 

representing 4,903 people living in Seoul. (Table 2.) 
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Table 2. Frequency of self-reported environmental tobacco smoke exposure 

among non-smokers stratified by previous smoking status.  

Smoking status N (%) Population number  

Non-smokers 

 Exposed to ETS 

 Not exposed to ETS 

Total  

 

4,903 (27.39) 

13,001 (72.61) 

17,904 (100) 

 

4,903 

13,001 

17,904 

Never-smokers 

Exposed to ETS 

 Not exposed to ETS 

Total 

 

3,942 (12.36) 

11,015 (87.64) 

14,957 (100) 

 

 

Ex-smokers 

Exposed to ETS 

 Not exposed to ETS 

Total 

 

961 (32.61) 

1,986 (67.39) 

2,947 (100) 
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3.3 Prevalence of ETS exposure at home and in the workplace 

Table 3 shows the prevalence of ETS exposure among the total respondents 

stratified by locations (i.e. home and workplace) and by other socio-

demographic variables. Among the total nonsmokers, 10.3% were found to be 

exposed to ETS at home; while 17.36% were found to be exposed at workplace. 

Of the total male nonsmokers, 27.09% were appeared to be exposed to ETS at 

workplace; while 5.01 % were observed to be exposed to ETS at home. The 

prevalence of women reported to ETS exposure at workplace and home showed 

no significant difference. However, it was reported that the rate of women who 

were exposed to household ETS was higher than that of men. Among the total 

respondents, those in their 30s had the highest rate of ETS exposure at 

workplace whereas; those in their 20s had the highest rate of ETS exposure at 

home. It has been found that the rates of ETS exposure among younger 

population were higher than that of elderly population at home and workplace. 

Similarly, ETS exposure was more likely among unmarried population than 

married and those who were divorced, separated and widows for both locations. 

Among college graduates, 8.57% were reported to be exposed to ETS at home; 

while 18.75% were found to be exposed to ETS at workplace. The rates of 

middle school graduates who had exposed to ETS at home and workplace were 
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11.15% and 12.20% respectively. A higher rate of workplace ETS exposure was 

found among manual and non-manual workers. More people who rated their 

health as normal and below were reported to be exposed to ETS at home than 

those who rated their health as good and above. However, the pattern was 

similar when looked at the level of exposure at workplace between these two 

groups. Furthermore, people with current illness reported a higher exposure 

than those who did not have current illness for both locations. Those exposed to 

antismoking campaigns found high ETS exposure at home and workplace than 

those who did not have an experience of exposure to antismoking campaigns. 

Among those who had not participated in antismoking education, 9.94% were 

found to be exposed to household ETS and 17.04% were reported to be exposed 

to workplace ETS. On the other hand, 12.85% people were exposed to ETS at 

home while, 29.34% people were observed to be exposed at workplace among 

those who had involved in antismoking educational activities.   
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Table 3. Prevalence of environmental tobacco smoke exposure among 

nonsmoking Koreas by location and general characteristics (N= 17,904). 

 

Characteristics  

  

Total (N) 

Exposure Source 

Home (n %) Workplace (n %) 

Total  17,904 1,796 (10.03) 3,107 (17.36) 

Gender     

Male  5,966 299 (5.01) 1,616 (27.09) 

Female 11,938 1,497 (12.54) 1,491 (12.49) 

Age group by 10    

19-29 3,407 421 (12.36) 661 (21.27) 

30-39 3,552 357 (10.05) 820 (26.39) 

40-49 3,374 377 (11.18) 725 (23.33) 

50-59 3,090 304 (9.84) 584 (18.80) 

60+ 4,481 337 (7.53) 317 (7.08) 

Marital Status    

Married 11,145 1,134 (10.18) 1,868 (16.77) 

Single  4,062 449 (11.05) 888 (21.86) 

Others† 2,694 212 (7.87) 350 (13.00) 

Educational Level    

College or higher 8,342 715 (8.57) 1,564 (18.75) 

High school 5,094 583 (11.45) 998 (19.59) 

Middle school and 

less 
4,460 

497 (11.15) 
544 (12.20) 

Occupational Level    

Non-manual 6,247 543 (8.69) 1,901 (30.44) 

Manual 2,951 302 (10.24) 978 (33.14) 

Others‡  8,697 951 (10.94) 228 (2.62) 
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Table3. (Continued) 

 

Characteristics  

 

Total (N) 

Exposure Source 

Home (n %) Workplace (n %) 

Household income     

High  8,498 777 (9.15) 1,523 (17.93) 

Middle 3,941 427 (10.85) 772 (19.61) 

Low  4,652 446 (9.60) 657 (14.13) 

Self-rated health 

status 
 

 
 

Normal and below  9,421 1,049 (11.14) 1,588 (16.86) 

Good and above  8,482 747 (8.18) 1,519 (17.91) 

Current illness     

 Yes 742 100 (13.50) 105 (17.49) 

No 17,161 1,695 (9.88)  3,001 (14.17) 

Exposure to  

anti-smoking 

campaigns 

 

 

 

Yes 14,136 1,503 (10.63) 2,619 (18.53) 

No 3,761 293 (7.79)   487 (12.95) 

Participation in  

anti-smoking 

educations 

 

 

 

 Yes 467 60 (12.85)   137 (29.34) 

 No 17,432 1,735 (9.95) 2,970 (17.04) 

† Including divorced, separated and widows 

‡ Including military personnel, students, homemakers and unemployed  
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3.4 Risk of ETS exposure by location and demographic variables  

Table 4 shows the factors associated with the environmental tobacco smoke 

exposure based on the result of multivariate logistic regression analysis. It was 

found that women had a 2.51 times greater risk of ETS exposure at home than 

men. On the contrary, women had a lower risk of ETS exposure at workplace 

than men (Adjusted OR= 0.43, 95% CI= 0.39-0.48). Furthermore, people on their 

30s, 40s, 50s and 60s or above were less likely to be exposed to ETS at home 

and in the workplace than those who were on their 20s. Among the nonsmoking 

respondents, those who had never married had a 1.15 times higher risk of ETS 

exposure at workplace than those who were married.  

Similarly, the multivariate Odds of ETS exposure at workplace for those who 

were divorced, separated and widows was 1.25 (95% CI= 1.07-1.46). It was also 

observed that middle school graduates were found to be 1.99 and 1.59 times 

more likely to be exposed to ETS at home and in workplace than college 

graduates or those with higher education respectively. In addition, for high 

school graduates, the odds of ETS exposure at home and workplace were 1.52 

(95% CI, 1.32-1.76), and 1.41 (95% CI, 1.26-1.59) respectively. On the other 

hand, the multivariate odds ratios of ETS exposure at home and workplace for 

manual workers were found as 1.15 (95% CI, 0.97-1.38), and 1.09 (95% CI, 
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0.97-1.23) respectively. It has been reported that people whose occupation level 

was classified as others (military personnel, students, homemakers and unemployed) 

were more likely to be exposed to ETS at home with the odd ratio of 1.20 (95% 

CI, 1.06-1.31) than those who had a non-manual type of job. Besides this, 

people who had middle level of monthly income were found to be associated 

with a higher risk of ETS exposure than those who had higher income level for 

both locations. However, the odds ratios of ETS exposure at home and 

workplace for those who had low level of monthly income were 0.99 (95%CI= 

0086-1.14) and 1.15 (95% CI=1.01-1.31) respectively.  

Those who rated their health status as good and above were less likely to be 

exposed to ETS at home and workplace than those who rated their health status 

as normal and below. It was also reported that people without current illness 

were found to be at lower risk of ETS exposure at home and workplace than 

those who had current illness during the survey time. For those who were not 

exposed to antismoking campaigns, the odds of ETS exposure at home and 

workplace were 0.75 (95% CI, 0.64-0.86) and 0.77 (95% CI, 0.68-0.87) 

respectively.  Additionally, the multivariate odds ratios of ETS exposure at 

home and workplace for those who had not participated in antismoking 

educations were 0.66 (95% CI, 0.49-0.90) and 0.62 (95% CI, 0.48-0.78) respectively. 
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Table 4. Factors associated with environmental tobacco smoke exposure by 

location (N=17,904). 

 

Characteristics  

 Home  Workplace 

Adjusted*  OR (95% CI) 

    

Gender     

Male   1 1 

Female  2.51 (2.17-2.91) 0.43 (0.39-0.48) 

Age group by 10    

19-29  1 1 

30-39  0.68(0.55-0.84) 0.88 (0.75-1.03) 

40-49  0.68 (0.54-0.86) 0.63 (0.52-0.76) 

50-59  0.51 (0.40-0.66) 0.59 (0.48-0.72) 

60+  0.36 (0.27-0.47) 0.32 (0.25-0.40) 

Marital Status    

Married  1 1  

Single   0.99 (0.81-1.20) 1.15 (1.00-1.34) 

Others†  0.65 (0.54-0.78) 1.25 (1.07-1.46) 

Educational Level    

College or higher  1 1  

High school  1.52 (1.32-1.76) 1.41 (1.26-1.59) 

Middle school and 

less 
 

1.99 (1.65-2.40) 
1.59 (1.35-1.88) 

Occupational Level    

Non-manual  1 1 

Manual  1.15 (0.97-1.38) 1.09 (0.97-1.23) 

Others‡  1.21 (1.06-1.38) 0.07 (0.06-0.08) 
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Table 4. (Continued) 

 

Characteristics  

 Home Workplace 

Adjusted*  OR (95% CI) 

Household income     

High   1 1  

Middle  1.08 (0.95-1.24) 1.09 (0.98-1.23) 

Low   0.99 (0.86-1.14) 1.15 (1.01-1.31) 

Self-rated health 

status 
 

 
 

Normal and below   1 1 

Good and above   0.74 (0.66-0.83) 0.72 (0.65-0.79) 

Current illness    

 Yes  1  1  

No   0.77 (0.60-0.98) 0.71 (0.55-0.92) 

Exposure to  

anti-smoking 

campaigns 

 

 

 

Yes  1 1  

No  0.75 (0.64-0.86) 0.77 (0.68-0.87) 

Participation in  

anti-smoking 

educations 

 

 

 

 Yes  1 1 

 No   0.66(0.49-0.90) 0.62 (0.48-0.78) 

* Adjusted for all other variables in the table 

† Including divorced, separated and widows 

‡ Including military personnel, students, homemakers and unemployed  
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3.5 Risk of ETS exposure by health behavior factors 

The risks of ETS exposure of the participants according to health behavior 

factors are shown in table 5. Among the current nonsmokers, the risks of ETS 

exposure at home and workplace were lower for those who drank alcohol 

regularly and who had undergone a health examination during the previous two 

years. On the other hand, the risks of ETS exposure at home and workplace 

were significantly higher for those who were under heavy stress than those with 

low and moderate level of stress (AOR for home exposure =1.34, 95% CI= 

1.20-1.50 and AOR for workplace exposure= 1.40, 95% CI=1.27-1.55). 

Furthermore, the adjusted ORs of ETS exposure at home and workplace for 

those who had done regular exercise were 0.96 (95% CI= 0.78-1.19) and 1.01 

(95% CI= 0.81-1.25) respectively. In general, ETS exposure at home and in the 

workplace did not show any significant relationship to health behavior factors 

except for the level of stress that respondents had experienced.   
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Table 5. Risks of ETS exposure among respondents according to health 

behavior factors (N= 17,904). 

 

 

ETS exposure at home ETS exposure at workplace 

††OR 

(95%CI) 

§§AOR 

(95%CI) 

††OR 

(95%CI) 

§§AOR 

(95%CI) 

Alcohol intake     

No 1 1 1 1 

Yes 0.81 

(0.73-0.89) 

0.85 

(0.76-0.96) 

0.66 

(0.61-0.72) 

0.80 

(0.72-0.88) 

Regular exercise     

No 1 1 1 1 

Yes 1.06 

(0.88-1.28) 

0.96 

(0.78-1.19) 

0.60 

(0.50-0.72) 

1.01 

(0.81-1.25) 

Stress /Depression     

Low/Moderate 1 1 1 1 

High 1.39 

(1.26-1.55) 

1.34 

(1.20-1.50) 

1.60 

(1.47-1.73) 

1.40 

(1.27-1.55) 

Health 

examination 

    

No 1 1 1 1 

Yes 0.64 

(0.58-0.70) 

0.73 

(0.65-0.82) 

0.99 

(0.92-1.01) 

0.79 

(0.72-0.88) 

†† Crude Odds Ratio 

§§ Odds Ratio adjusted for age, sex, education level, occupational level and household 

income  
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4. Discussion 

 

This study examined the ETS exposure among nonsmoking Korean adults; who 

resided in a country where the prevalence of male smoking rate has been 

recorded highest among the other advanced nations. Nonsmokers exposed to 

ETS at home and workplaces were found to be associated with socio-

demographic variables. In this sample of nonsmokers, 27.39 % (almost 30%) 

were exposed to ETS on a typical day; which is slightly less than the report of a 

previous study conducted in 2005 [7]. Current study found that nonsmoking 

population of Seoul aged 19 or over were more likely to be exposed to ETS at 

their workplace when compared with home. The higher prevalence of ETS 

exposure at workplace may indicate that the implementation of antismoking 

policies at workplaces could be weaker. The prevalence of ETS exposure found 

in this study is low when compared with that found in some of the previous 

studies. However the result of current study is closer to 37% in Cambodia [13], 

still less than 68% from a previous study conducted to the nonsmoking 

population of Seoul [10], 48.3% in China [14], and 69.7% in Spain [12] . 

Moreover, the data of previously conducted study in Seoul was collected in 

2001-2002 and it has been estimated that current trend of ETS exposure in 
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nonsmoking Korean population may have been declined than before, as the 

overall smoking rates in Korea have been dropping down during the past few 

years. In addition to this, present study was unable to measure the ETS 

exposure of public locations; which has been reported as the most frequent 

source of ETS exposure in previous studies. The rate of ETS exposure among 

never smokers in America was reported to be only 20.2% [15] [23] [25], and in 

Finland to be 14.3% for male nonsmoker and 13% for female nonsmokers [16]. 

Although the current study was conducted to Seoul residents only, these figures 

can give a clear picture that South Korea still has higher prevalence of ETS 

exposure to its nonsmoking population than other advanced countries. 

Therefore, policies or programs to discourage smoking at workplaces and home 

may need to reduce the rate of ETS exposure among nonsmokers.   

As reported in ETS exposure studies from different countries such as Spain [17], 

China [18], and Syria [19], female nonsmokers in the current study were more 

likely to be exposed to ETS at home than male nonsmokers. This may indicate 

that women spend more time at home than males and female nonsmokers may 

have more spouses who smoke at home than that of male nonsmokers. As for 

age, present study found that elderly people usually had a lower risk of ETS 

exposure than younger people for both locations. It has been understood that 
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younger people can expose to ETS not only from their peers but also from their 

seniors and family members.  

Some studies have indicated that workers with low socioeconomic status are 

more likely to be exposed to ETS at workplace [20] [21]. Present study also 

found that people with manual type of jobs have much higher rates of ETS 

exposure at home and workplace than those with non-manual jobs. Studies have 

reported that the prevalence of active smoking is higher among lower social 

classes and people with lower social classes are more likely to be exposed to 

ETS produced by their smoking coworkers at workplace. [21] [32]. The result 

of current study has showed the same pattern that people who were engaged in 

unskilled manual jobs were more likely to be exposed to ETS at workplace than 

those who engaged with non-manual jobs. Additionally, participants such as 

military personnel, students, and homemakers were found higher ETS exposure 

rate at home than those who had engaged in non-manual jobs. Furthermore, a 

clear decreasing trend was found in the prevalence of ETS exposure at home 

and in the workplace among the people with higher level of education than 

those with lower level of education. Higher levels of exposure in less educated 

people can augment the need for awareness about the health risks of 

environmental tobacco smoke as many nonsmokers who are also not aware of 
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the adverse health consequences of secondhand smoke. People who were 

unmarried and had low income level were more likely to be exposed to ETS at 

workplace than those who were married and had high income level respectively. 

Some studies have reported that single persons spend more of their free times in 

public places where smoking may not be restricted and the level of ETS were 

likely to be high [33]. However, this result did not support the result of current 

study as ETS exposure in public places has not been measured. Participants 

who perceived their health as good and above were less likely to be exposed to 

ETS for both places than those who reported their health as normal and below. 

Similarly, people without current illness were less likely to be exposed to ETS 

at home and workplace than that of those with illness. Exposure to ETS at home 

and workplace did not show any significant relationship to exposure to 

antismoking campaign and participation in antismoking educations.  

Previous studies have addressed the association between health risk behaviors 

and environmental tobacco smokes. It has been reported that lack of cancer 

screening and inadequate fruit and vegetable consumption were associated with 

ETS exposure at home and workplace [37] and, female nonsmokers with less 

healthy eating habits were more likely to be exposed to ETS at workplace [38]. 

Some scientific evidences have also reported a relationship between alcohol 
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consumption and secondhand smoke exposure [33]. Therefore, considering 

various risk behavior factors may be supportive to find the correlates of ETS 

exposure and its health effects. In this study, a significant relationship between 

stress and exposure to ETS at home and workplace was reported. However, no 

significant relations were observed between ETS exposure at home and 

workplace with other behavioral risk factors such as alcohol drinking, regular 

exercise and regular health examinations.  
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5. Limitations 

 

This study has several limitations. First, the study population was urban 

residents from Seoul; who had high socioeconomic status and high level of 

educational attainment when compared with general population of Korea. On 

the other hand, antismoking campaigns and antismoking education programs 

are happening more frequent in Seoul than the other parts of the country. 

Therefore, one’s perception and attitude about ETS exposure might be different 

among the people living in Seoul and the other parts of Korea. For that reason, 

the participants of the present study may not be quite representative of the 

general population of Korea. Second, although socio-demographic factors such 

as age, sex, education level were controlled, there may have been some 

unknown factors that caused in potential biases. Third, this study was unable to 

account for ETS exposures in other public places which are considered as the 

most frequent setting of ETS exposure. Lastly, secondhand smoke exposure was 

assessed by self-report, which may produce recall bias. Verification of ETS 

exposure was not feasible as the study did not test any biological markers of 

passive smokers. Thus, additional study on ETS exposure in possible exposure 

sites should consider with the use of biological markers of secondhand smokers 
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for the validation of ETS measurement. However, some studies has been 

reported that self-reported ETS data are also sufficiently valid to provide 

population estimates of ETS exposure [34][35][36]. Regardless of these 

limitations, the current study has been able to identify the correlates of ETS 

exposure at home and workplace in specific nonsmoking Korean populations.    
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6. Conclusion 

 

The smoking rate in Korea remains yet higher among the OECD (Organization 

for Economic Cooperation and Development) countries although the male 

smoking rate has been dropping down over the past few years. This study 

reported that about one third of nonsmoking Seoul residents were found to be 

exposed daily to environmental tobacco smoke either in workplace or at home. 

Among the total exposure, the prevalence of ETS exposure at workplace was 

found to be higher than that of at home. More women were found to be exposed 

to ETS at home than men and more men were found to be exposed to ETS at 

workplace when compared with women. Moreover, younger people were more 

likely to be exposed to ETS for both locations than the elderly people. People 

with low socioeconomic status as indicated by low education level, or unskilled 

manual jobs were found to be linked with greater ETS exposure at home and in 

the workplace than those with high socioeconomic status. Among current 

nonsmokers, this study showed that ex-smokers were more likely to be exposed 

to overall ETS than never smokers.   

All of these findings may suggest for the action that is required to decrease or to 

limit the prevalence of ETS exposure at household and workplaces in Seoul. It 
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has been understood that appropriate health educations regarding the risk of 

ETS exposure should be given in priority from the concerned authorities and 

other community based organizations in order to reduce the exposure of ETS at 

home and workplaces in Seoul. Public awareness should be increased by 

implementing educational strategies which may help to reduce ETS exposure at 

home. It has been suggested that social consciousness is also required to change 

one’s traditional belief and personal attitude about smoking and ETS exposure. 

The data from this study clearly indicates that socio-demographic factors such 

as age, sex, education level, occupational level, and monthly income should be 

taken into consideration while formulating and strengthening smoke free policy 

at home and workplaces in Seoul.   
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국문초록 

 

서울특별시에 거주하는 비흡연 한국 성인들의 가정 

및 직장내에서의 간접흡연 노출에 대한 연구 

 

서울대학교 보건대학원  

보건학과 보건학전공  

프라카스 다말라  

 

연구 배경 

한국 성인 남성의 흡연률이 다른 성진국 중 최고 수준인 것으로 

알려져있음에도 불구하고, 한국성인의 간접흡연 노출 정도와 유형에 

관한 정보가 아직 부족한 실정이다. 한국 정부가 흡연규제정책에 

대해서 지난 수년간 강력한 노력을 해왔음에도, 기존 선행연구에 

의하면 한국 아동 중 31% 가 집에서, 또는 비흡연 한국 성인 중 

68%가 직장을 포함한 다른 공공장소에서 간접흡연에 노출된 것으로 

보고되었다. 본 연구의 목적은 서울특별시에 거주하는 비흡연 한국인 

성인들의 가정 및 직장내에서의 간접흡연 노출률을 추산하고, 

간접흡연 노출과 관련된 사회인구학적 및 다른 특징들을 규명하는 

것이다.  
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연구 대상 및 방법  

본 연구에서는 2009 년 질병관리본부에 의해 수행된 

지역사회건강조사 자료를 참조하였다. 연구 대상자는 서울특별시에 

거주하는 비흡연 한국인 성인 17,904 명(남성 5,966 명과 여성 

11,938 명)으로 구성되었다. 연구 대상자들의 가정 및 직장내에서의 

간접흡연 노출률의 분포를 분석하였다. 분석 방법으로는 SAS 9.2 를 

이용한 다중로지스틱 회기분석 모델을 사용하여 각변수별 오즈비와 

그에 대한 95% 신뢰구간을 제시하였다.  

 

연구 결과  

현재 비흡연자 중 약 1/3 은 가정 혹은 직장내에서 간접흡연에 

노출되는 것으로 판명되었다. 가정에 비해 직장에서의 간접흡연 

노출은 보다 빈번하였다. 가정내에서 여성의 간접흡연 노출 위험이 

남성에 비해 2.51 배 정도 높은 것으로 나타난 반면, 직장에서는 

남성보다 여성의 간접흡연 노출 위험이 0.43 배 낮은 것으로 나타났다. 

따라서, 교육 수준 혹은 사회경제적 지위가 낮은 집단이 높은 

집단보다 가정 및 직장내에서의 간접흡연 노출 위험이 높은 것으로 

보였다. 현재 비흡연자 중, 과거 흡연자들은 흡연 경험이 전혀 없는 

사람들보다 전반적인 간접흡연에 더욱 노출되는 경향이 있었다. 
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연구 결론 

본 연구 결과에 따르면, 대략 30%의 서울 거주 비흡연자들은 

정기적인, 그리고 최근의 간접흡연 노출을 보고했다. 서울 거주자들의 

전반적인 간접흡연 노출이 선행연구보다 적었음에도 불구하고, 본 

연구는 금연 정책이 서울의 대부분의 직장 및 업무 현장에서 

강화되어야 함을 명확히 나타내고 있다. 나아가, 공중보건의식과 

캠페인이 가정 내 흡연 규제와 비흡연 규범을 촉진하는데 필수적임을 

시사한다. 아울러 간접흡연에 대한 비자발적 노출이 건강에 미치는 

유해성에 대한 지식을 증진시키는 것도 매우 중요하다. 이는 

흡연규제정책을 확립하고 시행하는 데 뒷받침이 될 수 있을 것이다. 

주요어: 간접흡연, 흡연, 담배, 한국  

학번: 2008-22535 
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