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OBJECTIVES: Smoking prevalence among Korean men in their thirties is substantially high (approximately  
50%). An in-depth analysis of smoking trends among young adults in their twenties is necessary to devise an-
tismoking policies for the next 10 years. This study aimed to identify the contributions of age, period, and birth 
cohort effects on smoking prevalence in young adults.

METHODS: Subjects comprised 181,136 adults (83,947 men: 46.3%; 97,189 women: 53.7%) aged 19 to 30 
years from the 2008-2013 Korea Community Health Survey. Smoking prevalence adjusted with reference to 
the 2008 population was applied to the age-period-cohort (APC) model to identify the independent effects of 
each factor.

RESULTS: For men, smoking prevalence rapidly escalated among subjects aged 19 to 22 years and slowed 
down among those aged 23 to 30 years, declined during 2008 to 2010 but stabilized during 2011 to 2013, 
and declined in birth cohorts prior to 1988 but stabilized in subjects born after 1988. However, in APC mod-
els, smoking prevalence increased with age in the 1988 to 1991 birth cohort. In this birth cohort, smoking 
prevalence at age 19 to 20 years was approximately 24% but increased to 40% when the subjects turned 23 
to 24 years. For women, smoking prevalence was too low to generate consistent results. 

CONCLUSIONS: Over the past six years and in recent birth cohorts, smoking prevalence in adults aged 19 
to 30 years has declined and is stable. Smoking prevalence should be more closely followed as it remains sus-
ceptible to an increase depending on antismoking policies or social conditions. 
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INTRODUCTION

Smoking is known as a major cause of various chronic illness-
es, such as cancer or cardiovascular and neurovascular diseases 
[1]. Despite the fact that similar findings were reported in Ko-
rea as well [2,3], smoking prevalence among Koreans is still con-
siderably high.

In 2013, 37% of men in their twenties, 54.5% of men in their 
thirties, and 48.0% of men in their forties were smokers in Ko-
rea, with the highest smoking prevalence among men in their 
forties [4]. In consideration of the fact that men in their twen-
ties currently will enter the thirties and forties age group in 10 
years, this study would be meaningful in that it could provide 
basic data for predicting smoking patterns of men in their thir-
ties and forties in the future by analyzing smoking patterns among 
men currently in their twenties.

The 2013 Korea Health and Nutrition Examination Survey 
was not a reliable reference for the analysis of age-specific smok-
ing patterns because it examined 5,338 persons, with <760 per-
sons aged <30 years. On the other hand, the Korea Communi-
ty Health Survey (KCHS) has been conducted since 2008 on 
adults >19 years of age. This survey studied 228,781 persons in 
2013 [5], of which 27,696 were in the 19 to 30-year age group. 
According to the 2008-2013 KCHS, the overall smoking preva-
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lence is on the decline, although there are regional differences 
in this trend [6]. Unfortunately, the current young adult group 
is more prone to increased smoking prevalence than any other 
age group owing to substantial stress arising from fierce compe-
tition in the job market and prevalent social inequity [7]. De-
spite such significance, however, most domestic and foreign 
studies analyzing smoking trends have usually focused on teen-
agers or adults [6,8], with only a few analyzing young adults 
(aged 19 to 30 years).

In addition, most studies on smoking prevalence were cross-
sectional studies [6,8], which were inadequate for analyzing 
age-specific and birth cohort–specific smoking prevalence [9-
11]. The age-period-cohort (APC) model has been widely used 
to address this problem [12-14]. The APC model in particular 
has been used more in the past for analyses of trends in long-
term mortalities and incidences of chronic diseases [12], and 
recently it has been used to analyze smoking trends as well as 
the effects of smoking on death rates [15-17].

By assessing the independent effects of age, period, and birth 
cohorts on the changes in smoking prevalence among young 
adults aged 19 to 30 years, this study sought to provide prelimi-
nary data for developing antismoking policies and predicting 
prospective smoking prevalence in adults aged ≥30 years. 

Despite several reports shedding light on age-specific and pe-
riod-specific smoking trends, not many studies have controlled 
for confounding effects of these factors and examined their in-
dependent associations with smoking trends. Therefore, this study 
established the following hypotheses for testing:

• Age effect: Smoking prevalence will increase as age increases.
•  Period effect: Smoking prevalence will decrease with incre-
asing recency of period.

•  Birth cohort effect: Smoking prevalence will be lower among 
younger cohorts.

MATERIALS AND METHODS

Subjects
The Korea Centers for Disease Control and Prevention im-

plemented the KCHS in 2007 in 20 cities, districts, and pre-
cincts. The project was expanded in 2008 to encompass 247 
cities, districts, and precincts nationwide and is conducted ev-
ery year. This study examined 181,136 adults (83,947 men: 
46.3%; 97,189 women: 53.7%) aged 19 to 30 years in the 
KCHS data spanning 2008 to 2013. More specifically, the sub-
jects comprised 29,212 persons in 2008, 34,192 persons in 2009, 
31,946 persons in 2010, 29,558 persons in 2011, 28,537 per-
sons in 2012, and 27,696 persons in 2013 (Appendix 1).

Study variables
To identify smoking patterns in young adults using the APC 

model for smoking prevalence, we extracted the following vari-
ables from the yearly survey data: period, age, gender, number 
of subjects, number of current smokers, and weighted values. 
“Current smoker” was defined as persons who had answered “I 
smoke every day” to the item “Do you currently smoke?”

Statistical analysis
Analysis of weighted smoking prevalence

To examine the changes of age-specific, period- specific, and 
birth cohort–specific smoking prevalence for both men and wo-
men subjects of the KCHS, we requested and obtained KCHS 
raw data for years 2008 to 2013. We applied a two-year inter-
val for dividing age groups from 19 to 30 (19-20, 21-22, 23-24, 
25-26, 27-28, 29-30) for each period (year), and the period was 
also divided into three groups (2008-2009, 2010-2011, 2012-
2013). Birth cohorts were divided into eight groups (1978-1979, 
1980-1981, 1982-1983, 1984-1985, 1986-1987, 1988-1989, 
1990-1991, 1992-1993) to analyze smoking prevalence for 
each cohort (Appendix 2). We computed smoking prevalence 
via PROC SURVEYFREQ after weighting the samples for each 
region and enumeration district. Furthermore, we used age-ad-
justed smoking prevalence based on the 2008 national popula-
tion to eliminate the differences caused by changes in age dis-
tribution.

Age-period-cohort analysis
The changes in smoking prevalence from 2008 to 2013 were 

examined in terms of age, period-cohort, age-period, and age-
cohort effect. Furthermore, the independent effects of each fac-
tor on smoking prevalence were estimated via an APC analysis. 
The problem of identification caused by the linearity among 
age, period, and cohort (age+cohort=period) [13,14] was solved 
by using the intrinsic estimator (IE) method. The fitness of the 
APC model with different combinations of age, period, and co-
hort was analyzed using the Akaike information criteria and 
differences in deviance values. For the IE, the apc_ie package of 
Stata version 13.1 (StataCorp., College Station, TX, USA) was 
used. All analyses were performed separately for men and wom-
en subjects. All statistical analyses were performed using SAS 
version 9.3 (SAS Institute Inc., Cary. NC, USA) and Stata 13.1, 
with me a significance level of p<0.05.

RESULTS

Table 1 shows the gender-specific, age-specific, and period–
specific smoking prevalence in subjects. In men, smoking preva-
lence increased with age in all periods. However, in all period 
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groups, smoking prevalence declined with increasing recency of 
period. Women did not show a consistent smoking prevalence.

Figure 1 shows the age, period, and birth cohort effects on 
changes in smoking prevalence. Figure 1A is an illustration of 
age-specific smoking prevalence in men by period. Age-specific 
smoking prevalence was higher in 2008 to 2009 than in 2012 
to 2013. Figure 1C shows the age-specific smoking prevalence 
by birth cohort. Overall, smoking prevalence declined or re-
mained unchanged with increasing age in older birth cohorts. 
However, in the 1988 to 1991 birth cohort, smoking preva-
lence continued to increase with increasing age. In other words, 
smoking prevalence for 1988 to 1991 cohorts at age 19 to 20 
years was approximately 24%, but it rose to approximately 
40% at age 23 to 24 years. 

Figure 1D is an illustration of age-specific smoking prevalence 
by birth cohorts in women. Unlike men, women were not asso-
ciated with distinct trends per cohort but, overall, smoking prev-

alence declined with increasing age in older cohorts, most promi-
nently in the 1980 to 1981 cohort. There were some decreasing 
trends in the 1982 to 1983 cohort as well, but no such trend 
from the 1986 cohort onward.

Figure 1E shows birth cohort-specific smoking prevalence by 
age intervals in men. In all age groups except the 19 to 20-year 
group, smoking prevalence declined with increasingly younger 
cohorts. However, the rate of decline slowed in recent cohorts. 
There was no consistent birth cohort–specific smoking preva-
lence in women.

Table 2 shows the results of analyses of other models for smok-
ing prevalence. Of these models, the APC model best explained 
smoking prevalence of both men and women (Table 2, Appen-
dix 3). Figure 2 is a schematic diagram of the APC model in Ta-
ble 2. For men, the independent effects of each factor were as 
follows. First, smoking prevalence rapidly escalated from age 19 
to 22 years while the rate of increase slowed from age 23 to 30 
years. Second, smoking prevalence slowly declined from 2008 
to 2010 but was stable from 2011 to 2013. Third, smoking prev-
alence declined in birth cohorts prior to 1988, but it was stable 
in those born after 1988. However, there was no consistency in 
smoking prevalence among women.

DISCUSSION

This study identified the independent effects of age, period, 
and cohort on the changes of smoking prevalence in adults aged 
19 to 30 years via the APC model. The data for the study were 
collected from the 2008-2013 KCHS. Smoking prevalence in-
creased with increasing age and declined with increasing recen-
cy of period and birth cohort, but currently remains stable. One 
notable trend was that in the 1988 to 1991 cohort, smoking pre-

Table 1. Smoking prevalence according to gender, age, and period: 2008-2013 Korea Community Health Survey 

Gender Age (yr)

Period

p for trend2008-2009 2010-2011 2012-2013

n % SE n % SE n % SE

Men 19-20
21-22
23-24
25-26
27-28
29-30

2,971
3,642
4,589
5,699
6,522
6,407

23.8
39.0
45.0
49.9
55.8
56.6

0.8
0.8
0.7
0.7
0.6
0.6

3,437
3,813
4,388
4,710
5,450
6,411

22.7
33.5
37.7
45.8
47.2
49.7

0.7
0.8
0.7
0.7
0.7
0.6

3,826
3,987
4,226
4,149
4,391
5,329

22.8
33.3
37.6
40.0
45.1
48.3

0.7
0.7
0.7
0.8
0.8
0.7

0.96
<0.001
<0.001
<0.001
<0.001
<0.001

Women 19-20
21-22
23-24
25-26
27-28
29-30

4,357
4,406
4,788
5,990
6,979
7,054

3.6
3.7
3.4
4.9
4.0
3.2

0.3
0.3
0.3
0.3
0.2
0.2

5,170
4,439
4,593
5,095
6,372
7,611

3.0
2.4
3.0
2.8
3.2
2.4

0.2
0.2
0.2
0.2
0.2
0.2

5,498
4,808
4,496
4,445
6,167
7,054

2.4
3.4
3.7
3.3
2.9
3.2

0.2
0.3
0.3
0.3
0.2
0.2

0.07
0.05
0.65
0.001
0.05
0.14

SE, standard error.

Table 2. Goodness of fit of APC for smoking prevalence among 
Korean young adults

Gender Model AIC DEV df ∆ DEV ∆ df

Men APC
AC
AP
PC
Age

149.9
385.5
386.7

3,019.1
3,969.6

2,398.8
6,641.2
6,673.4

54,053.1
71,175.5

4
5

10
8

12

0.0
4,242.4
4,274.6

51,654.3
68,776.7

0
1
6
4
8

Women APC
AC
AP
PC
Age

63.7
499.7
511.6
301.8

1,165.3

893.0
8,744.2
8,968.5
5,187.2

20,739.0

4
5

10
8

12

0.0
7,851.2
8,075.5
4,294.2

19,846.0

0
1
5
4
8

APC, age-period-cohort model; AIC, Akaike information criteria; DEV, devi-
ance; df, degree of freedom; AC, age-cohort model; AP, age-period mod-
el; PC, period-cohort model.
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Figure 1. Age-period-cohort effect of age-specific smoking prevalence in 2008 to 2013 in men and women. Age-specific smoking preva-
lence by period in men (A) and women (B), age-specific smoking prevalence by birth cohort in men (C) and women (D), and birth cohort-
smoking prevalence by age in men (E) and women (F).
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valence continued to increase with age. Unlike men, women 
were associated with relatively inconsistent smoking patterns.

Most existing studies analyzing smoking prevalence focused 
on teenagers [6,8], adults [6], women [18], and the elderly [19], 

but rarely examined young adults. The excessive focus on teen-
agers and women is presumed to be due to the societal implica-
tion of increasingly younger ages of smoking initiation and the 
health-related implication that smoking is detrimental to preg-
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nancy and women’s health. Furthermore, adults and the elderly 
were considered important subjects of the study as the effects 
of smoking could be confirmed in these age groups. Young adults 
are somewhat outside of this circle of research interest. Howev-
er, as this study has stressed, young adults are a very important 
age group in terms of developing anti-smoking policies because 
young adults will eventually age to replace the current adults in 
their thirties and forties, which is the age group with the highest 
smoking prevalence. From this standpoint, the rising smoking 
prevalence in a recent birth cohort (i.e., 1988 to 1991) should 
not be overlooked. Policymakers should take note of this fact 
and concentrate efforts on devising policies that would prohibit 
further escalation of smoking prevalence in young adults, which 
would be a critical step toward reducing smoking prevalence in 
adults overall.

In most studies, cross-sectional data were used to analyze 
smoking prevalence. Such study designs are limited in identify-
ing age-specific smoking prevalence as well as birth cohort ef-
fects. However, recently, several studies have attempted to per-
form APC analysis of smoking prevalence by combining cross-
sectional data for several years [20-22]. Veday [20] performed 
APC analysis of smoking prevalence in accordance with educa-
tion level and gender and explained smoking prevalence in terms 
of social changes associated with each birth cohort and the the-
ory of diffusion of innovations. Moreover, Veday [20] suggested 
that smoking prevalence declined with increasing education 
level via intercohort diffusion. Chen et al. [21] reported that 
1969 to 1985 birth cohorts were associated with a high smok-
ing prevalence while relatively younger cohorts (those born af-
ter 1985) had a lower smoking prevalence. They explained that 
this phenomenon was presumed to be due to the anti-smoking 
campaigns targeting teenagers and the increase in the number 
of tobacco advertisements targeting teenagers in 1980 to 1997. 

Existing studies have suggested that in general, with the ex-

ception of a few cohorts, more recent cohorts had lower smok-
ing prevalence; in contrast, Carreras & Gorini [22] found that 
smoking prevalence rose for both men and women in more re-
cent cohorts. In this study using KCHS data, smoking preva-
lence declined with increasing recency of cohorts overall, but in 
one recent cohort, smoking prevalence actually increased as the 
cohorts aged. This signifies that there is a possibility that smok-
ing prevalence in Korean young adults may decline or increase 
in the future. In this study, smoking prevalence in women was 
inconsistent and did not show particularly distinct trends. This 
might be a result of low smoking rates in women and low accu-
racy and reliability of smoking prevalence data for women, but 
further research is required to draw definite conclusions. 

As previously mentioned, smoking prevalence among young 
adults in this study increased with increasing age, but decreased 
with increasing recency of period and birth cohort. The declin-
ing smoking prevalence in Korean young adults may be explain-
ed with the following reasons. Young adults have shown high 
smoking prevalence due to the teenager-targeting marketing 
strategies of tobacco companies and excruciating stress arising 
from fierce competition in college admissions and the job mar-
ket but, nonetheless, smoking prevalence declined. This may be 
a result of tough anti-smoking policies, one of which was the 
increase in cigarette prices [23]. 

Meanwhile, there are possible explanations for the increasing 
smoking prevalence in Korean young adults. We found that 
smoking prevalence in the 1988 to 1991 birth cohorts was still 
on the rise with increasing age during the period of this study. 
That is, smoking prevalence among the 1988 to 1991 cohorts 
at age 19 to 20 years was approximately 24%, but it rose to ap-
proximately 40% at age 23 to 24 years, signifying that it is still 
not clear whether smoking prevalence in this cohort will con-
tinue to increase as the cohorts age. 

Foreign studies on the factors that cause an increase of smok-

Figure 2. Age-period-cohort analysis of smoking prevalence in Korean men (A) and women (B).
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ing in young adults classified the factors into personal risk fac-
tors and social and environmental effects. Ellickson et al. [24] 
reported that some personal risk factors for smoking are par-
ents’ low education level, low high school grades, and younger 
ages in grade cohorts. Emmons et al. [25] conducted a multi-
level analysis on college students in the US and found that smok-
ers were more associated with the use of illegal drugs, such as 
marijuana; excessive drinking; and promiscuous sexual relation-
ships. Weschler et al. [26] revealed that college students consid-
ered smoking as a means to alleviate stress and lose weight.

One of the social factors that have contributed to smoking in 
young adults is the strategic youth target marketing by tobaco 
industires. Worldwide movement of tough smoking regulations 
for teenagers, which has directed the attention of tobacco com-
panies toward young adults, driving these companies to engage 
in aggressive marketing to this age group [27]. In the late 1980s, 
US tobacco companies promoted their products by handing 
out samples in places that young adults frequent, such as bars 
or clubs. In fact, an internal document of a US tobacco compa-
ny revealed that tobacco companies strategically selected young 
adults as their targets for promotions linked to drinking or club-
bing cultures [28].

There are several advantages to this study. First, this study 
used representative data from the KCHS. Second, in terms of 
methodology, it employed the APC model to analyze long-term 
smoking prevalence. In fact, studies that used APC models 
mostly examined the independent effects of these factors in 
long-term mortalities or disease incidences [12,27]. This meth-
od allows researchers to analyze the age effect; period effect, 
defined as the social and environmental effect on everyone in a 
particular period; and birth cohort effect, which only specific 
birth cohorts experience, as separate risk factors. However, sep-
arating these three effects is challenged by the statistical lineari-
ty among them [13,14]. We solved this identification problem 
by using the IE [12]. 

The 1989 and 1990 birth cohorts overlapped in the period of 
this study. Even if the period was divided into two-year intervals, 
such as 2008 to 2009, 2010 to 2011, and 2012 to 2013, there 
would be overlapping cohorts. The optimal method would be 
to apply one-year intervals for age and period with each of the 
birth cohorts, but this would significantly reduce sample size, 
which in turn would induce large variations in smoking preva-
lence. However, although the present study divided periods 
into one-year and two-year intervals in the APC model to ana-
lyze the independent effects of each factor, we did not find sig-
nificant differences in the results. Second, the validity of the 
smoking prevalence data also has limitations in that self-report 
measurements are always accompanied by a possibility of under-
reporting, which undermines the accuracy and reliability of the 
data. Overall, we expect that these limitations will be resolved 

to a certain extent in future studies with longer follow-up peri-
ods and additional research on the validity and reliability of 
smoking prevalence data.

In conclusion, the findings of smoking prevalence in Korean 
young adults based on the KCHS data for the past six years indi-
cate that smoking prevalence among young adults aged 19 to 30 
years declined with increasing recency of period and birth co-
horts but is currently stable. Conversely, in one young cohort, 
smoking prevalence continued to increase with age. It is impor-
tant to carefully observe variations in smoking prevalence, as it 
is still vulnerable to an increase depending on antismoking poli-
cies or social conditions. 

CONFLICT OF INTEREST

The authors have no conflicts of interest to declare for this 
study.

ORCID 

Yong Ho Jee http://orcid.org/0000-0003-0365-8302
Sung-il Cho http://orcid.org/0000-0003-4085-1494

REFERENCES

1. Centers for Disease Control and Prevention. 2004 Surgeon General’s 
report: the health consequences of smoking [cited 2014 Oct 8]. Avail-
able from: http://www.cdc.gov/tobacco/data_statistics/sgr/2004/in-
dex.htm.

2. Park SK, Cho LY, Yang JJ, Park B, Chang SH, Lee KS, et al. Lung 
cancer risk and cigarette smoking, lung tuberculosis according to his-
tologic type and gender in a population based case-control study. Lung 
Cancer 2010;68:20-26.

3. Jee SH, Suh I, Kim IS, Appel LJ. Smoking and atherosclerotic car-
diovascular disease in men with low levels of serum cholesterol: the 
Korea Medical Insurance Corporation Study. JAMA 1999;282:2149-
2155.

4. Korea Centers for Disease Control and Prevention. Korea National 
Health Examination Survey; 2013 [cited 2015 Oct 25] Available from: 
https://knhanes.cdc.go.kr/knhanes/index.do (Korean). 

5. Korea Centers for Disease Control and Prevention. Korea Commu-
nity Health Survey, 2013 [cited 2015 Oct 25]. Available from: http://
chs.cdc.go.kr/chs/index.do (Korean).

6. Choi S, Kim Y, Park S, Lee J, Oh K. Trends in cigarette smoking 
among adolescents and adults in South Korea. Epidemiol Health 2014; 
36:e2014023.

7. Kang YJ. Empirical analysis for socioeconomic inequality in smok-
ing. J Soc Sci 2015;41:9-83 (Korean).

8. Hong NS, Kim KY, Park SW, Kim JY, Bae J, Lee WK, et al. Trends 
in cigarette use behaviors among adolescents by region in Korea. J 
Prev Med Public Health 2011;44:176-184.



7

Jee YH et al.: APC analysis of smoking prevalence among Korean young adults

9. Szklo M, Nieto. Epidemiology: beyond the basics. 3rd ed. Burling-
ton: Jones & Bartlett Learning; 2014, p. 4-14.

10. Palmore E. When can age, period, and cohort be separated? Soc Forc-
es 1978;57:282-295.

11. Schaie KW. A general model for the study of developmental prob-
lems. Psychol Bull 1965;64:92-107.

12. Jee Y, Oh CM, Shin A. Recent decrease in colorectal cancer mortali-
ty rate is affected by birth cohort in Korea. Asian Pac J Cancer Prev 
2015;16:3951-3955.

13.	Clayton	D,	Schifflers	E.	Models	for	temporal	variation	in	cancer	rates.	
I: Age-period and age-cohort models. Stat Med 1987;6:449-467.

14.	Clayton	D,	Schifflers	E.	Models	for	temporal	variation	in	cancer	rates.	
II: Age-period-cohort models. Stat Med 1987;6:469-481.

15. Holford TR, Levy DT, McKay LA, Clarke L, Racine B, Meza R, et 
al.	Patterns	of	birth	cohort-specific	smoking	histories,	1965-2009.	Am	
J Prev Med 2014;46:e31-e37.

16. Robertson C, Gandini S, Boyle P. Age-period-cohort models: a com-
parative study of available methodologies. J Clin Epidemiol 1999; 
52:569-583.

17. Ahacic K, Kennison R, Thorslund M. Trends in smoking in Sweden 
from 1968 to 2002: age, period, and cohort patterns. Prev Med 2008; 
46:558-564.

18. Suh MK. Women’s smoking and drinking behavior: factors and poli-
cy options. Health Welf Policy Forum 2011;172:59-67 (Korean).

19. Meang KH. Problem of aging society and high smoking prevalence 
in Korea. Health Welf Policy Forum 2007;129:2-4 (Korean).

20. Veday TF. Tracing the cigarette epidemic: An age-period-cohort study 
of education, gender and smoking using a pseudo-panel approach. 
Soc Sci Res 2014;48:35-47.

21. Chen X, Lin F, Stanton B, Zhang X. APC modeling of smoking prev-
alence among US adolescents and young adults. Am J Health Behav 
2011;35:416-427.

22. Carreras G, Gorini G. Time trends of Italian former smokers 1980–
2009 and 2010–2030 projections using a Bayesian age period cohort 
model. Int J Environ Res Public Health 2013;11:1-12.

23. Azagba S, Sharaf M. Cigarette taxes and smoking participation: evi-
dence from recent tax increases in Canada. Int J Environ Res Public 
Health 2011;8:1583-1600.

24. Ellickson PL, McGuigan KA, Klein DJ. Predictors of late-onset smok-
ing and cessation over 10 years. J Adolesc Health 2001;29:101-108.

25. Emmons KM, Wechsler H, Dowdall G, Abraham M. Predictors of 
smoking among US college students. Am J Public Health 1998;88: 
104-107.

26. Wechsler H, Lee JE, Nelson TF, Lee H. Drinking levels, alcohol prob-
lems and secondhand effects in substance-free college residences: re-
sults of a national study. J Stud Alcohol 2001;62:23-31.

27. Hafez N, Ling PM. How Philip Morris built Marlboro into a global 
brand for young adults: implications for international tobacco con-
trol. Tob Control 2005;14:262-271.

28. Ling PM, Glantz SA. Why and how the tobacco industry sells ciga-
rettes to young adults: evidence from industry documents. Am J Pub-
lic Health 2002;92:908-916.



8

Epidemiology and Health  2016;38:e2016010

Appendix 1. Number of men and women subjects according to age and period used in the study, 2008-2013 Korea Community Health 
Survey data

Age (yr)
Period

2008 2009 2010 2011 2012 2013

Men 19
20
21
22
23
24
25
26
27
28
29
30

763
486
674
941
999

1,148
1,272
1,406
1,554
1,512
1,452
1,485

1,060
 662
 868

1,159
1,202
1,240
1,452
1,569
1,732
1,724
1,852
1,618

1,039
 671
 866

1,030
1,158
1,162
1,188
1,312
1,437
1,574
1,606
1,763

1,132
 595
 868

1,049
1,043
1,025
1,107
1,103
1,127
1,312
1,473
1,569

1,130
 725
 887

1,108
1,016
1,064
1,046
1,073
1,080
1,218
1,301
1,443

1,233
 738
 938

1,054
1,092
1,054
1,011
1,019
1,037
1,056
1,202
1,383

Women 19
20
21
22
23
24
25
26
27
28
29
30

943
918
958

1,024
1,029
1,193
1,335
1,552
1,666
1,624
1,625
1,653

1,294
1,202
1,163
1,261
1,263
1,303
1,493
1,610
1,836
1,853
1,935
1,841

1,317
1,187
1,181
1,096
1,204
1,220
1,253
1,384
1,552
1,827
1,893
2,016

1,360
1,306
1,075
1,087
1,063
1,106
1,171
1,287
1,348
1,645
1,763
1,939

1,426
1,310
1,181
1,211
1,120
1,168
1,077
1,094
1,226
1,342
1,567
1,724

1,426
1,336
1,285
1,131
1,147
1,061
1,123
1,151
1,128
1,215
1,357
1,519

Total 29,212 34,192 31,936 29,553 28,537 27,696

Appendix 2. Birth cohorts per age and period 

Age (yr)
Period

2008 2009 2010 2011 2012 2013

19-20 1988-1989 1989-1990 1990-1991 1991-1992 1992-1993 1993-1994
21-22 1986-1987 1987-1988 1988-1989 1989-1990 1990-1991 1991-1992
23-24 1984-1985 1985-1986 1986-1987 1987-1988 1988-1989 1989-1990
25-26 1982-1983 1983-1984 1984-1985 1985-1986 1986-1987 1987-1988
27-28 1980-1981 1981-1982 1982-1983 1983-1984 1984-1985 1985-1986
29-30 1978-1979 1979-1980 1980-1981 1981-1982 1982-1983 1983-1984
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Appendix 3. Age-period-cohort model for smoking prevalence among Korean young adults

Factor Interval Regression coefficient Standard error p-value

Men Age Age_19-20
Age_21-22
Age_23-24
Age_25-26
Age_27-28
Age_29-30

-0.4392
-0.0253
0.0558
0.1218
0.1443
0.1425

0.0011
0.0009
0.0008
0.0007
0.0006
0.0006

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

Period Period_2008-09
Period_2010-11
Period_2012-13

0.0546
-0.0295
-0.0269

0.0004
0.0005
0.0010

<0.001
<0.001
<0.001

Cohort Cohort_1978-79
Cohort_1980-81
Cohort_1982-83
Cohort_1984-85
Cohort_1986-87
Cohort_1988-89
Cohort_1990-91
Cohort_1992-93

0.1563
0.1287
0.0627
0.0259

-0.0720
-0.1020
-0.1107
-0.0089

0.0007
0.0007
0.0007
0.0009
0.0010
0.0009
0.0010
0.0019

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

Women Age Age_19-20
Age_21-22
Age_23-24
Age_25-26
Age_27-28
Age_29-30

-0.0197
-0.0440
0.1316
0.0994
0.0092

-0.1764

0.0030
0.0028
0.0030
0.0028
0.0025
0.0027

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

Period Period_2008-09
Period_2010-11
Period_2012-13

0.1479
-0.1533
0.0054

0.0016
0.0018
0.0017

<0.001
<0.001

0.002
Cohort Cohort_1978-79

Cohort_1980-81
Cohort_1982-83
Cohort_1984-85
Cohort_1986-87
Cohort_1988-89
Cohort_1990-91
Cohort_1992-93

0.0392
0.0698
0.1810

-0.1335
0.0113

-0.2093
0.1126

-0.0295

0.0039
0.0030
0.0027
0.0034
0.0033
0.0029
0.0056
0.0019

<0.001
<0.001
<0.001
<0.001

0.001
<0.001
<0.001
<0.001


