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Abstract This study investigated annual changes in smoking rates by age to explore means of planning
and evaluating tobacco control policies. Data on male smoking rates were extracted from Community
Health Survey data from 2008 to 2018 and analyzed. The significances of changes in annual smoking
rates were analyzed using a generalized linear model (GLM), and two-way analysis of variance
(Two-Way-ANOVA) was used to test the significance of the effects of year and age on smoking rates.
Peak smoking ages were 32 in 2008 and 2009 and 40 in 2018. The rate of increase before the peak
smoking age differed by year, and in 2008, the rate of increase in smoking between the ages of 19 and
30 was three times that of 19 years old and more than twice that observed in 2018. Tobacco control
policies contributed to reductions in smoking rates in all age groups but had a particularly significant
impact on smoking rates among those under 40. Metropolitan governments should be responsible for
central government-centered policy and evaluation functions to ensure that tobacco control policies are
well communicated.
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Table 1. Sample size and number of smokers
(19-75 years old)

(Unit: people)
Year Total Number of smokers
2008 204,613 48,134
2009 215,300 52,834
2010 212,487 48,797
2011 210,562 46,735
2012 209,321 45,872
2013 207,139 44,245
2014 206,922 44,228
2015 204,479 39,955
2016 202,827 40,352
2017 200,872 38,198
2018 197,740 37,642
Mean 206,569 44,272
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Table 2. Smoking rate by year among Korean males by age group(2008~2018)

(Unit: age, %)

year

age

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 M

year

age

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 M

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

21.4 21.4 23.4 25.4 24.8 24.6 24.1 25.1 24.4 22.4 20.2 23.4
29.3 31.6 28.1 32.1 35.1 30.2 33.3 31.6 30.9 30.6 29.0 31.1
34.5 41.0 32.6 37.8 36.0 35.8 37.5 30.3 32.7 31.0 30.2 34.5
39.0 42.1 40.8 36.9 39.4 36.2 34.8 34.3 35.7 35.6 32.7 37.0
44.0 45.6 41.2 38.9 39.0 38.6 38.0 36.2 36.6 37.5 36.2 39.3
45.8 47.5 43.8 43.1 43.8 40.7 41.1 37.9 37.3 34.9 359 41.1
49.3 47.5 50.8 47.1 41.9 41.2 40.7 38.1 38.7 36.1 36.4 42.5
52.0 51.1 49.9 48.8 45.8 46.9 42.1 39.2 39.3 38.4 39.3 44.8
54.7 55.8 53.0 49.1 49.4 48.7 44.8 40.8 41.0 40.3 38.4 46.9
55.2 57.1 54.7 50.9 51.3 49.7 46.2 39.8 43.3 40.4 39.5 48.0
57.0 57.9 54.2 54.7 51.0 51.0 49.4 43.9 42.2 41.1 42.8 49.6
58.9 58.8 56.7 54.6 56.5 50.0 47.7 44.7 44.5 40.2 42.2 50.4
58.9 61.7 57.7 57.9 56.0 50.9 50.6 46.9 45.0 43.8 43.4 52.1
60.4 60.2 59.2 56.5 57.7 53.7 49.5 44.2 44.8 41.2 41.4 51.7
57.3 62.5 59.0 58.2 59.0 55.5 52.8 48.2 46.4 43.5 42.0 53.1
57.2 59.9 59.0 60.7 58.0 56.1 54.3 49.3 46.7 46.5 43.2 53.7
59.0 59.8 59.2 57.7 58.2 58.6 53.9 48.6 50.5 47.2 46.0 54.4
58.5 58.6 57.1 57.5 59.5 58.2 56.1 51.1 53.0 47.5 46.9 54.9
58.0 59.5 55.8 58.5 57.8 56.9 54.9 53.1 51.7 51.3 47.1 55.0
56.9 59.6 58.8 59.8 56.6 56.0 56.7 52.9 53.3 51.4 49.5 55.6
53.1 59.8 56.7 55.5 57.7 57.0 57.2 51.5 52.2 52.0 49.2 54.7
55.2 56.8 56.8 56.6 55.4 57.5 53.8 51.8 52.0 49.8 51.4 54.3
54.9 58.9 56.3 54.4 56.0 57.7 55.5 52.5 50.6 50.8 49.7 54.3
56.1 55.9 55.8 56.4 55.2 54.8 55.0 49.8 52.5 47.2 49.0 53.4
55.7 55.6 54.3 55.5 54.0 53.7 54.0 51.4 50.6 48.0 49.2 52.9
54.5 54.9 54.7 54.0 55.9 52.1 52.3 50.7 51.9 49.3 47.6 52.5
53.6 55.8 53.8 52.7 53.4 52.6 52.4 49.4 49.5 48.0 47.8 51.7
54.4 55.3 53.5 51.6 51.7 54.1 51.5 49.6 50.9 49.9 47.9 51.9
51.4 54.2 52.3 51.6 49.0 51.3 52.1 48.4 49.5 48.4 49.7 50.7

48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

49.1 52.5 51.9 49.9 51.9 51.9 52.3 46.7 48.4 46.6 48.7 50.0
49.0 50.7 49.5 50.5 49.1 49.5 48.9 45.8 47.1 47.0 48.2 48.7
46.9 50.3 48.7 48.3 49.0 49.6 48.5 47.3 49.4 47.3 48.2 485
48.5 50.3 48.1 47.4 47.5 47.0 46.4 46.0 46.1 43.9 45.2 46.9
45.8 47.2 47.6 46.7 45.4 46.3 48.4 44.2 45.9 44.0 44.4 46.0
46.5 46.5 46.1 46.2 45.4 43.9 46.1 44.6 43.3 41.7 42.6 44.8
47.6 45.9 43.9 43.6 44.0 45.1 44.0 41.6 43.1 41.4 44.4 44.1
44.4 46.1 42.0 43.9 43.2 44.0 41.5 39.4 40.3 40.5 43.5 42.6
42.1 44.5 43.3 40.9 42.2 41.5 43.1 38.7 38.0 38.3 39.3 41.1
43.6 43.4 40.7 41.4 41.2 40.4 41.1 37.8 38.6 38.6 41.6 40.8
41.7 41.8 38.4 38.8 39.0 38.8 38.0 36.2 39.2 37.4 39.0 38.9
38.2 40.5 38.1 38.4 39.1 38.9 39.1 33.2 35.8 37.0 35.1 37.6
38.0 38.0 35.9 37.1 35.7 36.7 35.8 35.1 33.6 31.2 34.7 35.6
37.1 37.0 35.9 34.4 37.5 33.4 34.4 32.8 32.1 32.3 32.5 34.5
35.8 36.5 33.8 34.0 32.6 30.9 33.3 29.5 29.0 31.1 32.4 32.6
37.4 35.9 33.0 32.4 33.4 31.5 31.8 28.4 29.3 29.6 30.2 32.1
35.2 36.6 31.9 32.1 30.9 30.2 30.5 27.0 28.2 29.6 27.3 30.9
34.4 35.2 33.1 31.5 28.8 29.5 28.4 24.9 27.2 27.5 28.1 29.9
34.7 33.6 30.6 29.2 31.5 29.3 27.6 23.0 27.6 25.8 25.1 28.9
33.4 32.8 31.2 30.2 28.8 28.8 29.1 24.2 25.1 22.8 24.3 28.2
32.1 32.6 30.9 27.7 27.4 27.7 24.7 22.4 23.1 24.0 24.1 27.0
32.9 31.7 31.2 29.8 26.7 22.2 24.9 22.9 23.2 22.1 21.0 26.2
32.9 28.9 27.8 27.6 25.7 24.0 25.9 22.2 20.5 21.4 21.7 25.3
29.3 30.7 29.3 27.2 25.2 24.9 26.0 19.8 22.5 19.8 19.7 24.9
31.8 30.0 27.0 25.8 25.4 24.6 24.9 20.0 19.9 18.6 18.7 24.2
30.0 29.6 24.4 26.2 24.6 24.6 23.7 18.0 20.4 18.6 17.8 23.4
30.7 27.6 24.6 26.9 25.5 23.8 22.2 18.2 18.7 17.1 18.4 23.1
25.2 27.3 26.2 23.7 23.8 23.5 22.5 17.4 18.4 15.9 18.6 22.0

M

mean

100
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Fig. 1. Changes in smoking rates by year among Korean male 1-year-olds (2008~2018)
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Table 3. Highest smoking rate by year and smoking

rate before and after age 10 (unit: years, %)
(Unit: age, %)

Smoking

rate(%)/Age  A(%)/Age  B%)/Age/%)  C(%)/Age/(%)
Year
2008 60.4/32 39.0/22/21.4 56.1/42/ 4.3
2009 62.5/33 45.6/23/16.9 55.6/43/ 6.9
2010 59.2/32 40.8/22/18.4 55.8/42/ 3.4
2011 60.7/34 43.1/24/17.6 54.0/44/ 6.7
2012 59.5/36 45.8/26/13.7 54.0/46/ 5.5
2013 58.6/35 41.2/25/17.4 52.6/45/ 6.0
2014 57.2/39 49.4/29/ 7.8 48.9/49/ 8.3
2015 53.1/37 40.8/27/12.3 48.4/47] 4.7
2016 53.3/38 43.3/28/10.0 48.4/48/ 4.9
2017 52.0/39 41.1/29/10.9 47.0/49/ 5.0
2018 51.4/40 42.2/30/ 9.2 48.2/50/ 3.2

* A: Highest Smoking Rate
B: (A-B)
C: (A-0)

Table 4. Changes in smoking rates by age group
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Fig. 2. Change in slope of the difference in smoking

rates by age group
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70t 32t 20|12 Kol 81.8%2] A8 Ve
t}. Model 2% 20159 ©]%9] A¥tE FAL9 1A
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o)
o=

=

Source Type Il Sum of Squares df Mean Square F Partial Eta Squared

Corrected Model 73737.326" 11 6703.393 320.874 .000
Intercept 906135.698 1 906135.698 43374.424 .000
Age_group 62467.112 5 12493.422 598.029 .000
Year_group 4885.264 1 4885.264 233.845 .000
Age_group*year_group 820.956 5 164.191 7.859 .000

Error 13077.775 626 20.891

Total 1172898.780 638

Corrected Total 86815.100 637

a. R Squred=.849(Adjusted R Squred=.847
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Table 5. Changes in smoking rates by age group

Model 1(until 2014)

Model 2(after 2015)

Variables
B SE 8 t p B SE 8 t p
(Constant) 42.223 562 75.073 .000 35.641 579 61.545 .000
Age_30 14.895 815 486 18.275 .000 11.712 839 406 13.956 .000
Age_40 11.365 815 371 13.944 .000 13.692 839 474 16.315 .000
Age_50 1.805 815 .059 2.215 .000 5.912 839 205 7.044 .000
Age_60 -9.926 815 -.324 -12.179 .027 -8.033 839 -.278 -9.573 .000
Age_70 -16.550 .902 -.466 -18.350 .000 -17.073 929 -.510 -18.385 .000
Statistics R%=.821, Adjusted R*=.818 R’=.879, Adjusted R*=.876

F=366.217, p<.0001, p<.05

F=328.550, p<.0001
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