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ABSTRACT

Background: Tobacco smoking affects the incidence of various illnesses such as lung 
cancer, respiratory diseases, and cardiovascular diseases. In an effort to prevent smoking-
related cancers, we aimed to estimate the smoking prevalence, intensity, and number of 
workers exposed to smoking, which would be specific to the occupational and industrial 
circumstances in Korea.
Methods: We used the Korean Working Condition Survey (KWCS) and Korea's Census 
data. Smoking prevalence and intensity were estimated using the KWCS data. The number 
of smokers was estimated by multiplying smoking prevalence with the number of workers 
in the occupation or industry. Smoking prevalence, intensity, and number of smokers were 
estimated for major, sub-major, and minor groups of occupation and industry.
Results: Of the total labor force in 2010, 52.66% of men and 5.24% of women workers 
were estimated to be current smokers. Men workers smoked 15.42 cigarettes/day, and 
women workers 11.29 cigarettes/day. In terms of occupation, “craft and related trades 
workers” demonstrated the highest smoking prevalence (52.24%). “Managers” smoked the 
highest number of cigarettes (16.63 cigarettes/day) and “equipment, machine operating, 
and assembling workers” comprised the largest number of estimated smokers (1,368,726 
workers). In terms of industry, “mining and quarrying” had the highest smoking prevalence 
(69.27%). Those in “construction” smoked the highest number of cigarettes (17.16 cigarettes/
day) and those in “manufacturing” comprised the largest number of estimated smokers 
(1,629,893 workers).
Conclusion: Our results may help in setting priorities for smoking prevention-related 
activities. In addition, these results can be used for epidemiological studies controlling for 
the effect of smoking by occupation or industry.
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INTRODUCTION

Cigarette smoking is one of the most common public health concerns in Korea and 
worldwide, and the use of tobacco is a major cause of preventable death.1 Smoking accounts 
for 3.9% of total disability-adjusted life years (DALYs) in low and middle-income countries 
and 12.7% in high-income countries. If this trend persists, the use of tobacco will cause 
more than eight million deaths per year by 2030.1 Smoking-related costs are substantial 
components of health care costs. In a study from the United States, smoking-attributable 
costs were found to be 6.54% of the total medical care costs, including costs associated with 
ambulatory and inpatient care as well as prescription drugs.2

Cardiovascular disease, chronic obstructive pulmonary disease, and lung cancer are 
common causes of smoking-related death.3 Lung cancer is the most closely associated with 
smoking.3,4 Lung cancer causes 0.85 million smoking-related deaths annually. Smoking 
causes 1.5 million cancer deaths, accounting for 21% of all cancer deaths (7 million) globally.4 
In Korea, premature death from cancer due to smoking accounts for 61.9% and 15.8% of total 
cancer-related premature deaths in men and women, respectively.5 Other studies conducted 
in Korea found that the burden of major smoking-related cancers (measured in DALYs) was 
1,930 person-years per 100,000 men in 2001.6 Furthermore, in another study from Korea, 
which determined the expenditure of the National Health Insurance Corporation (NHIC) for 
smoking-related care, cancer-related costs attributable to smoking was USD 190.9 million, 
46.1% of the total smoking-related medical expenditure of the NHIC in 2003.7

Smoking in the workplace may increase the risk of malignant tumors and various types of 
respiratory diseases through the synergetic effects associated with work-related harmful 
substances such as asbestos,8 radon,9 and various chemicals.10 Therefore, workers who smoke 
and are exposed to hazardous substances are at a high risk of cancer.11-13 Aside from smoking 
tobacco as a major cause of lung cancer, smokers are more likely to be absent from work, take 
more sick leave per year, and incur health care costs up to 50% higher than those for non-
smokers.14-16 Therefore, establishing a smoke-free working environment is crucial for workers' 
health.17 Because workers spend much time in the workplace, anti-smoking programs at the 
workplace are effective in reducing the smoking rate of the general population.18

To prioritize the prevention of smoking-related diseases in workplaces, information on the 
smoking across occupations and industries must first be collected. In the present study, we 
aimed to estimate the prevalence, intensity, and number of workers exposed to smoking 
according to occupation and industry, using a nationwide working condition survey.

METHODS

Study subjects
To estimate smoking prevalence, smoking intensity, and number of smokers according to the 
standard occupational classification and standard industrial classification (SIC), we used the 
Korean Working Condition Survey (KWCS)19 and Korea's census data.

KWCS is conducted every five years by the Occupational Safety and Health Research Institute 
of the Korea Occupational Safety and Health Agency.20 The study subjects were selected 
using a complex sampling framework to represent the Korean working population.19 The 
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target population of the KWCS was the economically active population aged 15 years or 
more, who were either employees or self-employed at the time of the interview. Those who 
were retired and unemployed as well as housewives and students were excluded from the 
survey. Comprehensive data pertaining to job status, working time, socioeconomic position, 
exposure to physical and psychological hazards, and health behaviors were collected through 
face-to-face interviews during house visits. We used the second and third KWCS conducted 
in 2010 and 2011, respectively. While conducting the KWCS, 10,019 and 50,032 people were 
interviewed in 2010 and 2011, respectively. Of these, we used 59,970 workers, excluding 81 
due to incomplete data.

Classification of occupation and industry
Occupations and industries were classified using the Korean Standard Classification of 
Occupations (KSCO-06, 2007) and Korean SIC (KSIC rev. 9, 2008), respectively. KSCO is 
based on the International Standard Classification of Occupations 2008 and KSIC on the 
fourth revision of the International SIC (ver. 06). In the present study, we analyzed the KWCS 
data according to the major (1-digit), sub-major (2-digit), and minor groups (3-digits) of 
occupational and industrial classifications.

Definition of smoking
The KWCS collected detailed information on smoking habits, including smoking status 
(current, former, or non-smoker) and number of cigarettes smoked per day. Persons who 
were active smokers at the time of the interview and had smoked 100 or more cigarettes in 
their lifetime were classified as current smokers. Former smokers were those who did not 
smoke at the time of the interview and answered “yes” to the question “Have you smoked at 
least 100 cigarettes in your lifetime?” Never-smokers were persons who had smoked less than 
100 cigarettes in their lifetime. We treated only current smokers as smokers while former- 
and never-smokers were classified as non-smokers.

Another question for current smokers was “On average, how many cigarettes do you 
smoke per day?” Respondents filled in a two-digit number of cigarettes smoked in the 
questionnaire. We used this value to estimate smoking intensity. No other tests were 
performed to determine whether the respondents actually smoked the number of 
cigarettes indicated.

Statistical analysis
Statistical analyses were performed separately for men and women workers. To make the 
findings nationally representative, a sampling weight from the KWCS was applied to the 
subsequent analyses. The framework for estimating smoking prevalence, intensity, and 
number of smokers by occupation or industry is shown in Fig. 1.

The number of smokers in an occupation or industry was divided by the total number of 
workers in that occupation or industry using the KWCS data, which resulted in the smoking 
prevalence.

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑆𝑆𝑝𝑝𝑝𝑝 =  𝑇𝑇ℎ𝑒𝑒 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑒𝑒𝑛𝑛 𝑜𝑜𝑜𝑜 𝑐𝑐𝑛𝑛𝑛𝑛𝑛𝑛𝑒𝑒𝑛𝑛𝑐𝑐 𝑠𝑠𝑛𝑛𝑜𝑜𝑠𝑠𝑒𝑒𝑛𝑛𝑠𝑠 𝑖𝑖𝑛𝑛 𝑎𝑎𝑛𝑛 𝑂𝑂𝑐𝑐𝑐𝑐𝑛𝑛𝑂𝑂𝑎𝑎𝑐𝑐𝑖𝑖𝑜𝑜𝑛𝑛 𝑜𝑜𝑛𝑛 𝐼𝐼𝑛𝑛𝐼𝐼𝑛𝑛𝑠𝑠𝑐𝑐𝑛𝑛𝐼𝐼
𝑇𝑇ℎ𝑒𝑒 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑒𝑒𝑛𝑛 𝑜𝑜𝑜𝑜 𝑐𝑐𝑜𝑜𝑐𝑐𝑎𝑎𝑡𝑡 𝑤𝑤𝑜𝑜𝑛𝑛𝑠𝑠𝑒𝑒𝑛𝑛𝑠𝑠 𝑖𝑖𝑛𝑛 𝑎𝑎𝑛𝑛 𝑂𝑂𝑐𝑐𝑐𝑐𝑛𝑛𝑂𝑂𝑎𝑎𝑐𝑐𝑖𝑖𝑜𝑜𝑛𝑛 𝑜𝑜𝑛𝑛 𝐼𝐼𝑛𝑛𝐼𝐼𝑛𝑛𝑠𝑠𝑐𝑐𝑛𝑛𝐼𝐼  ×  100(%)  
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For smoking intensity, we used the daily number of cigarettes smoked by smokers in an 
occupation or industry derived from the KWCS data.

The census data were used together with the KWCS data to estimate the total number 
of smokers in a certain occupation or industry. The number of smokers was estimated 
by multiplying the smoking prevalence with the number of workers in the occupation 
or industry obtained from the census data. Analyses were performed using the “survey” 
package of statistical software R (version 3.3.2; The R Foundation, Vienna, Austria).

Ethics statement
The study protocol was reviewed and approved by the Institutional Review Board (IRB) of 
the International St. Mary's Hospital (IRB No. IS17EIMI0039), Incheon, Korea. Informed 
consent was waived by IRB.

RESULTS

We found that the number of estimated smokers was 6,788,502 men workers and 502,331 
women workers. The total labor force in 2010 was 22,290,398 workers, of which 32.47% (men, 
52.66%; women, 5.24%) were estimated to be current smokers (Table 1). The average smoking 
prevalence for the men workers was about 10-fold higher than that for women workers.

It was estimated that 7,271,922 (32.47%) of the workers were smokers. The prevalence of men 
and women smokers was 52.66% (6,788,502) and 5.24% (502,331), respectively. On average, 
men smokers smoked 15.42 cigarettes/day and women smokers 11.29 cigarettes/day.

Table 1 shows smoking prevalence, amount of smoking, and number of smokers by age, 
major occupation (1-digit), and major industry groups (1-digit). Regarding men workers, 
those in the 30–39 years age category had the highest smoking prevalence (57.12%), while 
those aged 50–59 years smoked the highest number of cigarettes (16.34 cigarettes/day). For 
women workers, those in the 15–29 years age category had the highest smoking prevalence 
(6.24%), while those aged 60–69 years smoked the highest number of cigarettes (13.13 
cigarettes/day).

For occupations, regarding men workers, “craft and related trades workers” had the highest 
smoking prevalence (61.72%). “Managers” smoked the highest number of cigarettes (16.70 
cigarettes/day) and “equipment, machine operating, and assembling workers” comprised 
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Second and third Korean Working Condition Survey data

Intensity,
cigarettes/day

Prevalence,
%

The number of estimated smokers
in occupations or industries

Korea census,
population

Fig. 1. Framework for estimating smoking prevalence, smoking intensity and the numbers of estimated smokers in 
an occupation or industry.

https://jkms.org


5/14https://jkms.org https://doi.org/10.3346/jkms.2019.34.e213

Prevalence and Intensity of Cigarette Smoking across Occupations and Industries in Korea
Ta

bl
e 

1.
 S

m
ok

in
g 

pr
ev

al
en

ce
, i

nt
en

si
ty

 o
f s

m
ok

in
g,

 a
nd

 th
e 

nu
m

be
r o

f s
m

ok
er

s 
by

 a
ge

 g
ro

up
, m

aj
or

 o
cc

up
at

io
n 

(1
-d

ig
it)

 g
ro

up
 a

nd
 m

aj
or

 in
du

st
ry

 g
ro

up
 (1

-d
ig

it)
Va

ria
bl

es
Ca

te
go

ry
M

en
W

om
en

To
ta

l
N

S
N

W
Pr

ev
al

en
ce

, 
%

SE
In

te
ns

ity
, 

ci
ga

re
tt

e/
da

y

SD
N

E
N

S
N

W
Pr

ev
al

en
ce

, 
%

SE
In

te
ns

ity
, 

ci
ga

re
tt

e/
da

y

SD
N

E
N

S
N

W
Pr

ev
al

en
ce

, 
%

SE
In

te
ns

ity
, 

ci
ga

re
tt

e/
da

y

SD
N

E

Ag
e,

 y
r

15
–2

9
1,8

30
3,

36
4

54
.4

0
0.

98
14

.3
7

7.
23

90
2,

48
2

22
8

3,
65

9
6.

24
0.

44
10

.15
6.

37
12

0,
10

9
2,

05
8

7,0
23

29
.3

1
0.

62
13

.9
0

7.
26

1,0
50

,6
15

30
–3

9
5,

14
3

9,
00

5
57

.12
0.

61
14

.8
8

7.
20

1,9
51

,8
86

36
7

6,
23

6
5.

88
0.

34
10

.7
1

6.
00

12
7,4

58
5,

51
0

15
,2

41
36

.15
0.

45
14

.6
0

7.
20

2,
01

9,
26

0
40

–4
9

5,
58

4
9,

93
0

56
.2

4
0.

57
15

.6
8

7.6
8

2,
04

7,7
63

38
9

7,7
34

5.
03

0.
28

11.
86

6.
77

12
7,9

64
5,

97
3

17
,6

63
33

.8
2

0.
40

15
.4

3
7.6

8
2,

09
1,1

10
50

–5
9

3,
74

7
7,

36
7

50
.8

6
0.

64
16

.3
4

7.9
1

1,3
75

,2
85

17
8

4,
67

0
3.

82
0.

28
11.

65
6.

82
65

,9
08

3,
92

5
12

,0
37

32
.6

1
0.

47
16

.13
7.9

3
1,4

44
,6

80
60

–6
9

1,3
75

3,
37

2
40

.7
6

0.
88

15
.7

7
8.

03
42

8,
90

4
11

6
2,

00
1

5.
80

0.
54

13
.13

9.
96

38
,6

92
1,4

91
5,

37
3

27
.7

4
0.

64
15

.5
7

8.
23

47
6,

92
3

70
+

45
6

1,3
96

32
.6

6
1.1

9
13

.9
5

7.4
5

12
1,1

88
62

1,2
38

5.
02

0.
57

10
.8

2
6.

01
16

,3
50

51
8

2,
63

4
19

.6
7

0.
74

13
.5

8
7.

36
13

7,0
41

SO
C

M
an

ag
er

s
67

5
1,2

88
52

.3
8

1.6
7

16
.7

0
8.

77
27

7,1
15

7
20

1
3.

65
1.2

6
9.

49
7.4

1
3,

46
7

68
2

1,4
89

45
.8

0
1.5

3
16

.6
3

8.
78

28
5,

86
2

Pr
of

es
si

on
al

s 
an

d 
re

la
te

d 
w

or
ke

rs
2,

04
5

4,
93

5
41

.4
4

0.
83

14
.15

7.
37

95
7,1

77
15

5
4,

88
4

3.
17

0.
30

9.
00

5.
04

63
,19

3
2,

20
0

9,
82

0
22

.4
0

0.
50

13
.7

9
7.

35
96

4,
49

7

Cl
er

ks
3,

07
4

6,
15

8
49

.9
2

0.
78

13
.7

4
6.

59
99

4,
03

6
26

0
4,

13
0

6.
29

0.
46

11.
41

6.
19

10
1,6

40
3,

33
4

10
,2

88
32

.4
0

0.
56

13
.5

6
6.

59
1,1

69
,0

53
Se

rv
ic

e 
w

or
ke

rs
95

2
1,8

91
50

.3
8

1.1
5

15
.0

2
7.7

7
37

0,
28

9
28

5
4,

44
8

6.
40

0.
37

11.
90

7.
30

94
,4

19
1,2

37
6,

33
9

19
.5

2
0.

50
14

.3
0

7.7
8

43
1,3

10
Sa

le
s 

w
or

ke
rs

2,
19

6
3,

91
6

56
.0

7
0.

78
15

.7
8

7.
51

74
0,

72
9

23
2

5,
03

9
4.

60
0.

29
10

.7
7

6.
57

63
,3

82
2,

42
8

8,
95

5
27

.11
0.

47
15

.3
0

7.
57

73
1,3

37
Sk

ill
ed

 a
gr

ic
ul

tu
ra

l, 
fo

re
st

ry
 a

nd
 fi

sh
er

y 
w

or
ke

rs

96
7

2,
15

4
44

.8
9

0.
91

14
.9

2
7.6

1
39

7,9
16

12
0

1,6
24

7.4
1

0.
59

12
.8

0
9.

36
58

,4
40

1,0
87

3,
77

8
28

.7
7

0.
64

14
.6

8
7.8

4
48

2,
11

1

Cr
af

t a
nd

 re
la

te
d 

tr
ad

es
 w

or
ke

rs
2,

99
8

4,
85

7
61

.7
2

0.
79

16
.5

7
7.8

6
99

4,
60

9
79

1,0
33

7.6
3

0.
99

11.
81

5.
82

26
,5

69
3,

07
6

5,
88

9
52

.2
4

0.
74

16
.4

5
7.8

5
1,0

23
,6

12

Eq
ui

pm
en

t, 
m

ac
hi

ne
 

op
er

at
in

g 
an

d 
as

se
m

bl
in

g 
w

or
ke

rs

2,
95

6
5,

10
2

57
.9

4
0.

77
16

.0
1

7.
53

1,2
85

,8
20

75
89

5
8.

41
1.0

5
11.

65
5.

82
41

,10
0

3,
03

1
5,

99
7

50
.5

5
0.

72
15

.9
0

7.
53

1,3
68

,7
26

El
em

en
ta

ry
 w

or
ke

rs
2,

21
7

4,
02

1
55

.12
0.

90
16

.2
8

7.8
8

64
0,

33
1

12
8

3,
28

2
3.

89
0.

38
11.

53
7.

37
45

,3
78

2,
34

4
7,

30
4

32
.10

0.
63

16
.0

2
7.9

2
74

7,
38

6
Ar

m
ed

 fo
rc

es
55

11
2

48
.9

7
5.

27
14

.3
3

7.
59

N
A

0
0

N
A

N
A

N
A

N
A

N
A

55
11

2
48

.9
7

5.
27

14
.3

3
7.

59
N

A
SI

C
Ag

ric
ul

tu
re

, f
or

es
tr

y 
an

d 
fis

hi
ng

93
4

2,
11

6
44

.15
0.

90
14

.8
5

7.6
2

39
9,

80
4

13
2

1,7
23

7.6
5

0.
59

12
.4

3
9.

14
63

,3
28

1,0
66

3,
83

9
27

.7
7

0.
62

14
.5

6
0.

46
48

1,4
08

M
in

in
g 

an
d 

qu
ar

ry
in

g
22

29
77

.2
7

7.
28

14
.7

6
10

.2
7

12
,9

72
0

3
0.

00
0.

00
N

A
N

A
0

22
32

69
.2

7
8.

09
14

.7
6

1.4
7

13
,0

98
M

an
uf

ac
tu

rin
g

4,
03

8
7,1

89
56

.16
0.

68
15

.0
6

7.0
3

1,5
32

,4
92

19
3

2,
93

5
6.

57
0.

53
10

.9
4

6.
35

76
,9

73
4,

23
0

10
,12

5
41

.7
8

0.
57

14
.8

7
0.

35
1,6

29
,8

93
El

ec
tr

ic
ity

, g
as

, s
te

am
, 

an
d 

w
at

er
 s

up
pl

y
12

2
25

4
47

.9
9

3.
70

15
.2

6
9.

27
37

,5
17

3
81

3.
87

2.
21

10
.7

0
9.

21
49

1
12

5
33

5
37

.3
5

3.
11

15
.15

0.
92

33
,9

41

Se
w

ag
e,

 w
as

te
 

m
an

ag
em

en
t, 

an
d 

re
m

ed
ia

tio
n 

ac
tiv

iti
es

63
90

69
.6

7
5.

30
16

.8
3

8.
09

38
,8

59
0

17
0.

00
0.

00
N

A
N

A
0

63
10

8
58

.4
6

5.
30

16
.8

3
1.1

0
40

,16
7

Co
ns

tr
uc

tio
n

2,
49

1
3,

81
6

65
.2

7
0.

97
17

.2
5

8.
37

91
6,

69
3

39
52

4
7.4

2
1.4

8
11.

32
6.

87
11,

29
2

2,
53

0
4,

34
0

58
.2

9
0.

95
17

.16
0.

46
90

7,
34

4
W

ho
le

sa
le

 a
nd

 re
ta

il 
tr

ad
e

2,
40

7
4,

39
7

54
.7

4
0.

71
15

.6
1

7.6
6

92
6,

73
9

23
2

4,
83

2
4.

81
0.

30
11.

22
6.

69
69

,3
21

2,
63

9
9,

22
9

28
.5

9
0.

45
15

.2
2

0.
37

89
6,

29
9

Tr
an

sp
or

ta
tio

n
1,4

40
2,

42
3

59
.4

4
1.1

5
16

.8
2

7.8
1

57
2,

12
5

32
28

1
11.

43
2.

33
11.

92
5.

72
12

,8
74

1,4
72

2,
70

3
54

.4
5

1.1
1

16
.7

1
0.

48
58

5,
47

6
Ac

co
m

m
od

at
io

n 
an

d 
fo

od
 s

er
vi

ce
 a

ct
iv

iti
es

87
6

1,6
04

54
.6

4
1.1

7
15

.17
7.8

1
32

4,
47

5
21

0
2,

78
5

7.
55

0.
48

12
.5

9
7.4

7
85

,0
88

1,0
86

4,
38

9
24

.7
5

0.
62

14
.6

7
0.

47
42

6,
04

6

In
fo

rm
at

io
n 

an
d 

co
m

m
un

ic
at

io
n

52
1

1,0
77

48
.3

7
1.9

8
14

.8
0

7.7
6

20
7,8

51
54

43
5

12
.4

3
2.

09
12

.4
1

5.
70

22
,11

9
57

5
1,5

12
38

.0
3

1.6
2

14
.5

7
0.

64
23

1,0
76

Fi
na

nc
ia

l a
nd

 
in

su
ra

nc
e 

ac
tiv

iti
es

63
9

1,3
42

47
.5

9
1.7

0
14

.2
8

6.
36

18
9,

12
7

71
1,3

88
5.

14
0.

73
11.

67
5.

73
20

,0
94

71
0

2,
73

0
26

.0
1

1.0
4

14
.0

2
0.

54
20

5,
14

3

(c
on

tin
ue

d 
to

 th
e 

ne
xt

 p
ag

e)

https://jkms.org


6/14https://jkms.org https://doi.org/10.3346/jkms.2019.34.e213

Prevalence and Intensity of Cigarette Smoking across Occupations and Industries in Korea
Ta

bl
e 

1.
 (C

on
tin

ue
d)

 S
m

ok
in

g 
pr

ev
al

en
ce

, i
nt

en
si

ty
 o

f s
m

ok
in

g,
 a

nd
 th

e 
nu

m
be

r o
f s

m
ok

er
s 

by
 a

ge
 g

ro
up

, m
aj

or
 o

cc
up

at
io

n 
(1

-d
ig

it)
 g

ro
up

 a
nd

 m
aj

or
 in

du
st

ry
 g

ro
up

 (1
-d

ig
it)

Va
ria

bl
es

Ca
te

go
ry

M
en

W
om

en
To

ta
l

N
S

N
W

Pr
ev

al
en

ce
, 

%
SE

In
te

ns
ity

, 
ci

ga
re

tt
e/

da
y

SD
N

E
N

S
N

W
Pr

ev
al

en
ce

, 
%

SE
In

te
ns

ity
, 

ci
ga

re
tt

e/
da

y

SD
N

E
N

S
N

W
Pr

ev
al

en
ce

, 
%

SE
In

te
ns

ity
, 

ci
ga

re
tt

e/
da

y

SD
N

E

SI
C

Re
al

 e
st

at
e 

ac
tiv

iti
es

 
an

d 
re

nt
in

g 
an

d 
le

as
in

g

47
1

1,0
70

44
.0

0
1.7

2
15

.3
3

7.
35

15
1,8

82
26

74
5

3.
43

0.
84

11.
26

6.
71

6,
04

1
49

7
1,8

16
27

.3
5

1.2
0

15
.12

0.
61

14
2,

55
1

Pr
of

es
si

on
al

, s
ci

en
tifi

c 
an

d 
te

ch
ni

ca
l a

ct
iv

iti
es

55
4

1,1
19

49
.5

1
1.8

2
14

.5
4

7.1
6

29
6,

31
6

34
45

9
7.4

0
1.5

2
10

.2
5

5.
50

20
,3

42
58

8
1,5

78
37

.2
6

1.4
8

14
.2

9
0.

60
32

5,
35

1

Bu
si

ne
ss

 fa
ci

lit
ie

s 
m

an
ag

em
en

t a
nd

 
bu

si
ne

ss

72
0

1,3
15

54
.7

5
1.6

1
15

.9
2

7.4
1

25
7,

24
2

40
84

8
4.

74
0.

88
12

.0
4

7.4
6

19
,2

70
76

0
2,

16
3

35
.15

1.2
2

15
.7

1
0.

56
30

7,9
41

Pu
bl

ic
 a

dm
in

is
tr

at
io

n 
an

d 
de

fe
nc

e;
 

co
m

pu
ls

or
y 

so
ci

al
 

se
cu

rit
y

68
4

1,5
63

43
.7

4
1.4

5
13

.9
6

7.1
6

25
9,

84
2

43
74

2
5.

84
1.0

5
12

.10
5.

67
18

,5
21

72
7

2,
30

5
31

.5
4

1.1
2

13
.8

5
0.

56
28

7,
27

6

Ed
uc

at
io

n
57

4
1,7

31
33

.17
1.3

1
12

.8
5

7.
29

18
9,

21
3

54
2,

94
9

1.8
4

0.
29

7.
31

4.
59

19
,8

16
62

8
4,

67
9

13
.4

3
0.

58
12

.3
7

0.
59

22
1,3

64
H

um
an

 h
ea

lth
 a

nd
 

so
ci

al
 w

or
k 

ac
tiv

iti
es

22
2

63
3

35
.0

0
2.

23
12

.4
1

7.0
2

89
,2

87
40

2,
06

7
1.9

5
0.

36
7.6

2
3.

51
17

,8
30

26
2

2,
70

0
9.

70
0.

67
11.

67
0.

70
11

3,
28

4

Ar
ts

, s
po

rt
s 

an
d 

re
cr

ea
tio

n 
re

la
te

d 
se

rv
ic

es

28
8

53
6

53
.8

3
2.

41
15

.2
3

7.
53

10
7,8

67
32

32
4

9.
77

1.8
0

11.
95

7.
23

14
,8

55
32

0
86

0
37

.2
2

1.8
4

14
.9

1
0.

68
13

1,1
96

M
em

be
rs

hi
p 

or
ga

ni
za

tio
ns

, r
ep

ai
r 

an
d 

ot
he

r p
er

so
na

l 
se

rv
ic

es

1,0
61

2,
11

1
50

.2
7

1.1
7

15
.0

6
7.

30
26

8,
17

0
10

3
2,

20
9

4.
65

0.
48

10
.14

6.
38

22
,9

99
1,1

64
4,

31
9

26
.9

4
0.

73
14

.6
3

0.
48

27
6,

91
4

Ac
tiv

iti
es

 o
f 

ho
us

eh
ol

ds
 

as
 e

m
pl

oy
er

s;
 

un
di

ffe
re

nt
ia

te
d 

go
od

s-
 a

nd
 s

er
vi

ce
s-

 
pr

od
uc

in
g 

ac
tiv

iti
es

 
of

 h
ou

se
ho

ld
s 

fo
r 

ow
n 

us
e

7
18

38
.2

7
13

.5
4

16
.0

4
4.

77
1,5

41
2

18
9

0.
98

0.
97

2.
00

0.
00

1,0
76

9
20

7
4.

19
1.6

2
13

.0
4

1.7
2

4,
77

5

Ac
tiv

iti
es

 o
f 

ex
tr

at
er

rit
or

ia
l 

or
ga

ni
za

tio
ns

 a
nd

 
bo

di
es

1
1

10
0.

00
0.

00
10

.0
0

N
A

8,
48

8
0

0
N

A
N

A
N

A
N

A
N

A
1

1
10

0.
00

N
A

10
.0

0
N

A
11,

37
8

To
ta

l
18

,13
43

4,
43

3
52

.6
6

0.
30

15
.4

2
7.6

0
6,

78
8,

50
2

1,3
41

25
,5

37
5.

24
0.

15
11.

29
6.

86
50

2,
33

1
19

,4
75

59
,9

70
32

.4
7

0.
21

15
.14

7.6
2

7,
27

1,9
22

N
S 

= 
th

e 
nu

m
be

r o
f s

m
ok

er
s,

 N
W

 =
 th

e 
nu

m
be

r o
f w

or
ke

rs
, S

E 
= 

st
an

da
rd

 e
rr

or
, S

D 
= 

st
an

da
rd

 d
ev

ia
tio

n,
 N

E 
= 

th
e 

nu
m

be
r o

f e
st

im
at

ed
 s

m
ok

er
s;

 S
O

C 
= 

st
an

da
rd

 o
cc

up
at

io
na

l c
la

ss
ifi

ca
tio

n,
 S

IC
 =

 s
ta

nd
ar

d 
in

du
st

ria
l c

la
ss

ifi
ca

tio
n;

 N
A 

= 
no

t a
va

ila
bl

e.

https://jkms.org


the highest number of estimated smokers (1,285,820 workers). For women workers, 
“equipment, machine operating, and assembling workers” had the highest smoking 
prevalence (8.41%). “Skilled agricultural, forestry, and fishery workers” smoked the highest 
number of cigarettes (12.80 cigarettes/day) and “clerks” comprised the highest number of 
estimated smokers (101,640 workers).

Regarding industries, for men workers, “mining and quarrying” had the highest smoking 
prevalence (77.27%). “Construction” and “manufacturing” smoked the highest number of 
cigarettes (17.25 cigarettes/day) and comprised the highest number of estimated smokers 
(1,532,492 workers), respectively. For women workers, “information and communications” 
had the highest smoking prevalence (12.43%). Those in “accommodation and food service 
activities” smoked the highest number of cigarettes (12.59 cigarettes/day) and constituted the 
highest number of estimated smokers (85,088 workers) (Table 1).

Table 2 indicates the top three minor groups (3-digit) of occupations by gender in terms of 
the prevalence, intensity of cigarette smoking, and number of smokers. For men workers, 
“welders” had the highest smoking prevalence (74.65%), while “product planning, public 
relations, and survey professionals” and “administration-related clerks” smoked the highest 
number of cigarettes (21.55 cigarettes/day) and comprised the highest number of estimated 
smokers (681,738 workers) respectively. For women workers, “automobile drivers” had the 
highest smoking prevalence (32.34%), while “administration clerks” and “crop growers” 
smoked the highest number of cigarettes (14.61 cigarettes/day) and constituted the highest 
number of smokers (50,149 workers), respectively. All results for the sub-major (2-digits) 
groups of occupation are presented in Supplementary Table 1 and the minor (3-digits) 
groups of occupation in Supplementary Table 2.

Table 3 indicates the top three minor groups (3-digit) of industry by gender in terms of 
the prevalence, number of cigarettes smoked, and number of smokers. For men workers, 
“manufacture of bodies for motor vehicles; manufacture of trailers and semitrailers” had 
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Table 2. The top 3 minor groups of occupations (NS ≥ 10) by smoking prevalence, intensity of smoking, and the number of smokers, respectively
Gender Category Rank Minor 

group
Occupation NS NW Prevalence, 

%
SE Intensity, 

cigarette/
day

SD NE

Men Prevalence 1 743 Welders 253 339 74.65 2.52 17.36 6.55 85,981
2 921 Loading and lifting elementary workers 85 117 72.86 4.68 17.04 9.20 32,974
3 875 Construction and mining machines operators 155 221 70.17 3.47 19.22 10.05 52,659

Amount 1 273 Product planning, public relations and survey 
professionals

14 28 47.73 10.96 21.55 14.03 14,974

2 120 Administrative and business support managers 57 128 44.20 5.58 20.31 13.31 44,138
3 112 Senior corporate officials 31 63 49.69 6.98 19.83 12.23 2,554

No. of 
smokers

1 312 Administration related clerks 2,017 3,800 53.09 1.00 13.73 6.51 681,738
2 873 Automobile drivers 1,117 1,871 59.71 1.25 16.95 7.87 468,778
3 521 Store sales workers 1,211 2,365 51.21 0.93 15.61 7.56 351,301

Women Prevalence 1 873 Automobile drivers 17 53 32.34 7.19 12.34 5.39 5,484
2 432 Leisure services and sports related workers 27 175 15.68 2.89 12.51 7.65 13,692
3 222 Information system development professionals 10 64 15.05 6.20 10.35 4.64 4,136

Amount 1 311 Administration clerks 28 299 9.48 2.22 14.61 6.08 11,017
2 721 Textile and leather related workers 27 364 7.40 1.70 13.16 5.45 7,312
3 999 Other service related elementary workers 10 224 4.30 1.54 12.98 6.35 1,565

No. of 
smokers

1 611 Crop growers 117 1,567 7.47 0.60 12.63 9.36 50,149
2 521 Store sales workers 177 3,700 4.78 0.34 10.69 6.44 42,038
3 312 Administration related clerks 112 1,407 7.98 0.90 10.70 6.29 39,328

NS = the number of smokers, NW = the number of workers, SE = standard error, SD = standard deviation, NE = the number of estimated smokers.
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the highest smoking prevalence (88.23%), while “knitted and crocheted apparel” workers 
and those engaged in “growing of crops” smoked the highest number of cigarettes (20.13 
cigarettes/day) and constituted the highest number of estimated smokers (309,842 workers), 
respectively. For women workers, “software development and supply” had the highest 
smoking prevalence (24.70%), while those in “publishing of books, magazines, and other 
publications” and “growing of crops” smoked the highest number of cigarettes (14.35 
cigarettes/day) and constituted the highest number of smokers (54,967 workers), respectively. 
All results for the sub-major (2-digits) groups of industry are presented in Supplementary 
Table 3 and the minor (3-digits) groups of industry in Supplementary Table 4.

DISCUSSION

For men workers, “craft and related trades workers,” “equipment, machine operating, and 
assembling workers,” and “sales workers” had the highest smoking prevalence in that order. 
Another major occupational group with a high smoking prevalence was manual workers. In 
addition, in terms of the minor occupational groups (3-digits), workers in the construction 
occupations (welders/construction and mining machines operators) and elementary workers 
demonstrated high smoking prevalence. A manual worker was defined as someone involved 
in an occupation that requires the handling of heavy or average loads on a regular basis, 
or occupations that involve handling lighter loads, but in static postures. In particular, an 
occupation variable that included agriculture, forestry, and fishery workers; craft and related 
trades workers; plant and machine operators and assemblers; cleaners and helpers; and 
unskilled labor were categorized as manual workers.21 These workers were regarded as a 
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Table 3. The top 3 minor groups of industries (NS ≥ 10) by smoking prevalence, intensity of smoking, and the number of smokers, respectively
Gender Category Rank Minor 

group
Occupation NS NW Prevalence, 

%
SE Intensity, 

cigarette/
day

SD NE

Men Prevalence 1 302 Manufacture of bodies for motor vehicles; 
manufacture of trailers and semitrailers

14 16 88.23 8.23 13.76 6.48 6,277

2 032 Operation of fish cultivating and fish farms; 
services incidental to fishing

12 15 81.58 8.06 19.44 6.13 13,771

3 462 Wholesale of agricultural raw materials and live 
animals

12 15 79.56 9.36 18.88 8.14 11,414

Amount 1 144 Knitted and crocheted apparel 18 28 65.28 9.91 20.13 5.75 4,807
2 031 Fishing and gathering of marine materials 41 61 67.02 5.38 20.00 7.86 23,796
3 032 Operation of fish cultivating and fish farms; 

services incidental to fishing
12 15 81.58 8.06 19.44 6.13 13,771

No. of 
smokers

1 011 Growing of crops 821 1,922 42.72 0.93 14.52 7.48 309,842
2 492 Transit and ground passenger transportation 628 1,069 58.77 1.72 16.70 7.70 235,495
3 561 Restaurants, bars and canteens 721 1,325 54.38 1.29 15.05 7.85 225,591

Women Prevalence 1 582 Software development and supply 10 39 24.70 9.60 9.42 2.66 7,331
2 492 Transit and ground passenger transportation 19 77 23.93 5.96 11.60 4.00 4,075
3 562 Drinking places and non-alcoholic beverages 

places
59 271 21.70 2.27 14.31 8.06 31,676

Amount 1 581 Publishing of books, magazines and other 
publications

11 101 11.37 4.26 14.35 7.03 3,745

2 562 Drinking places and non-alcoholic beverages 
places

59 271 21.70 2.27 14.31 8.06 31,676

3 107 Manufacture of other food products 14 259 5.51 1.60 13.08 11.33 3,977
No. of 
smokers

1 011 Growing of crops 128 1,653 7.73 0.60 12.28 9.15 54,967
2 561 Restaurants, bars and canteens 146 2,410 6.05 0.47 11.97 7.13 50,712
3 562 Drinking places and non-alcoholic beverages 

places
59 271 21.70 2.27 14.31 8.06 31,676

NS = the number of smokers, NW = the number of workers, SE = standard error, SD = standard deviation, NE = the number of estimated smokers.
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high-risk group for work-related stress and health outcomes.22 Not only are they more likely 
to use tobacco products than non-manual workers are, but they are also more likely to be 
exposed to secondhand smoke at work, tend to start smoking at an earlier age, are heavier 
smokers, and have a harder time quitting and maintaining smoking cessation.23,24 Manual 
workers typically have a high prevalence of tobacco use, but low rates of using tobacco 
cessation resources available through their health benefits. Interventions to motivate manual 
workers who smoke to use effective cessation support are, thus, needed.25

Regarding women workers, driver and information-related occupations and industries had 
a high smoking prevalence. Apart from international competitiveness, the domestic IT 
industry is also known for its poor work environment.26 The IT industry comprises many 
subcontracted companies of large companies, many dispatched workers and freelancers, and so 
on, and many workers must perform night work that is fixed. These workers do not receive legal 
protection. The information and communications industry is characterized by unstable jobs 
as a result of the excessive work to keep up with the rapid transformations in the information 
age.27 This increases the risk of job stress and threatens the health of workers.26,28 The official 
government statistics show that the information and communications industry in Korea is 
characterized by high stress levels.29 Stress and smoking are closely related.30 Therefore, 
the high smoking rate in the information and communications industry in our study can be 
interpreted as a work stress-related factor as well.

For both men and women workers, the number of smokers was higher among workers 
who worked face-to-face with customers such as those working in “restaurants, bars, and 
canteens” and “alcoholic and non-alcoholic beverage drinking places.” Service workers, who 
interact with customers frequently, mostly experience emotional labor. Emotional labor 
is a professionally harmful factor that spreads quickly as the service industry continues to 
grow globally. Emotional labor is a result of the labor force expressing emotions different 
from their actual emotions and maintaining an appearance that makes consumers feel like 
they are receiving friendly and caring service. The relationship between mental illnesses 
and emotional labor among those working in major service sectors has been explored.31 In 
particular, issues regarding emotional labor among workers and management are becoming 
hot topics, with education and evaluation systems (customer service, monitoring, human 
resource management) that emphasize emotional labor in enterprises gaining prominence. 
However, in the absence of institutional arrangements to regulate emotional labor in 
the service industry, service workers are eliminating individual responses (individual 
treatment, turnover, retirement, and resignation). Emotional exhaustion, which stems 
from emotional labor, is a state of exhaustion resulting from the physiological, emotional, 
and mental exhaustion arising from prolonged exposure to an emotionally burdensome 
environment. Emotional exhaustion can result in a cynical attitude toward the job and 
decrease job-related achievements. Adverse effects have been seen among call center 
workers, such as emotional exhaustion and cynicism, resulting in severe emotional labor 
and indicating symptoms of depression. One study evaluated emotional labor practices in 
major service industries, including hotel housekeeper (97.7%), hospital caregiver (96.9%), 
casino dealers (95.8%), retail customer services (90.7%), hospital nurses (90.7%), bank 
tellers (89.7%), retail food sales (87.7%), and bank call center counselors (86.8%). This is 
because most emotional labor is characterized by face-to-face or voice-to-voice interaction 
with customers.31 Because workers in stressful jobs are more likely to be exposed to 
smoking,30 human emotions must also be managed apart from the traditional harmful 
factors (physical, chemical, and biological).
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The difference in smoking prevalence among occupations may be due to the difference 
in the socioeconomic status reflected by the occupation.32 There are various reasons 
vulnerable socioeconomic groups are more likely to smoke: it is easy to start smoking 
when you belong to a vulnerable class, lack of knowledge about the harmful effects of 
tobacco, and lack of motivation to quit smoking.33 Job characteristics, such as stressful 
circumstances and long working hours, may influence workers' high smoking rates.34 The 
smoking rate of women call center workers is 35%, which might be related to both the low 
job qualifications of call center workers and women workers' low socioeconomic status. 
The main reason for their low level of education is their family's poor financial state.35 
Therefore, understanding the effect of socioeconomic status and job characteristics on 
the difference between occupation-specific smoking rates will help prioritize smoking 
cessation policies for each occupation.

Previous studies36-38 used the 20–50 classification of occupations, which is similar to the 
KSCO sub-major group (2-digits), to estimate smoking prevalence. Other studies32,39,40 
used only broad categorizations of occupations (1-digit). In the current study, we estimated 
smoking prevalence according to major (1-digit), sub-major (2-digits), and minor (3-digit) 
groups. Few subjects belonged to the minor groups; however, their inclusion may help 
identify preventive measures for high-risk occupations. For example, “welders” among the 
men workers and “automobile drivers” among women workers could be prioritized as targets 
of campaigns that promote smoking cessation.

Our results took into account important characteristics of exposure to carcinogen-cigarette 
smoking in workplaces across occupations and industries. This type of carcinogen 
surveillance system has been developed in other countries. CARcinogen EXposure (CAREX), 
first developed for 16 European countries, is a good example.41 The CAREX approach was 
subsequently established in Estonia, Latvia, the Czech Republic, Lithuania, Costa Rica, and 
Canada.42-44 In this study, we estimated smoking prevalence, intensity, and the number of 
smokers, which will be used as part of the Korean CAREX.45,46 In addition, our results can be 
used in epidemiological studies, particularly in industry-based cohort studies or case-control 
studies. If a retrospective cohort study aims to examine the relationship between asbestos 
and lung cancer, but the study has no information on smoking status, our results can be used 
to indirectly adjust the smoking effect.47,48

Our study has some limitations. First, there is a potential underestimation in smoking 
prevalence among workers. One study compared self-reported smoking prevalence and 
cotinine-verified smoking prevalence to determine how many smokers remained “hidden” in 
a self-reported smoking prevalence survey. Cotinine-verified smoking prevalence was 50.0% 
for men and 13.9% for women, or a 5.3% point and 8.0% point higher than the self-reported 
prevalence for men and women workers in absolute terms, respectively. Because women 
living with a spouse or parents tend to under-report their smoking more than those who 
live alone or with others, the number of self-reported women smokers was less than half the 
cotinine-verified smokers.49 Therefore, we should be aware that a large number of women 
smokers with low self-reported smoking rates might remain unrevealed. Control policies 
aimed at women in Korea are needed. However, despite this potential underestimation, it 
may be useful to compare smoking prevalence across occupations and industries.

Smoking in the workplace increases the risk of malignant tumors and various types of 
respiratory diseases through the synergistic effects associated with work-related harmful 
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substances. In addition, it leads to secondary smoking for non-smoking workers. As part of 
the effort to reduce smoking-induced cancer, we examined smoking among high-risk groups 
according to occupation and industry. Among men workers, the occupations “craft and related 
trades workers,” “managers,” and “equipment, machine operating, and assembling workers,” 
and among women workers, the occupations “equipment, machine operating, and assembling 
workers,” “skilled agricultural, forestry, and fishery workers,” and “clerks” were major groups 
requiring the management of workers' smoking habits. Furthermore, among men workers, 
the “mining and quarrying,” “construction,” and “manufacturing” industries, and for 
women workers, “information and communications” and “accommodation and food service 
activities” comprised workers with the highest smoking values in the major group. Our results 
may assist in setting priorities for prevention-related activities and in assessing the impact 
of changing regulations. Furthermore, this study will greatly contribute to reducing smoking 
among workers.

ACKNOWLEDGMENTS

We would like to thank Safety and Health Policy Research Department (Occupational Safety 
and Health Research Institute) for offering raw-data of KWCS (Korean Working Conditions 
Survey). The paper's contents are solely the responsibility of the author and do not 
necessarily represent the official views of the OSHRI.

SUPPLEMENTARY MATERIALS

Supplementary Table 1
Sub-major groups of occupations by smoking prevalence, intensity of smoking, and the 
number of smokers, respectively

Click here to view

Supplementary Table 2
Minor groups of occupations by smoking prevalence, intensity of smoking, and the number 
of smokers, respectively

Click here to view

Supplementary Table 3
Sub-major groups of industries by smoking prevalence, intensity of smoking, and the number 
of smokers, respectively

Click here to view

Supplementary Table 4
Minor groups of industries by smoking prevalence, intensity of smoking, and the number of 
smokers, respectively

Click here to view

11/14https://jkms.org https://doi.org/10.3346/jkms.2019.34.e213

Prevalence and Intensity of Cigarette Smoking across Occupations and Industries in Korea

https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2019.34.e213&fn=jkms-34-e213-s001.xls
https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2019.34.e213&fn=jkms-34-e213-s002.xls
https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2019.34.e213&fn=jkms-34-e213-s003.xls
https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2019.34.e213&fn=jkms-34-e213-s004.xls
https://jkms.org


REFERENCES

 1. World Health Organization (WHO). WHO report on the global tobacco epidemic, 2009. Geneva, Switzerland: 
Research for International Tobacco Control; 2010.

 2. Miller VP, Ernst C, Collin F. Smoking-attributable medical care costs in the USA. Soc Sci Med 
1999;48(3):375-91. 
PUBMED | CROSSREF

 3. Ezzati M, Lopez AD. Estimates of global mortality attributable to smoking in 2000. Lancet 
2003;362(9387):847-52. 
PUBMED | CROSSREF

 4. Danaei G, Vander Hoorn S, Lopez AD, Murray CJ, Ezzati M; Comparative Risk Assessment collaborating 
group (Cancers). Causes of cancer in the world: comparative risk assessment of nine behavioural and 
environmental risk factors. Lancet 2005;366(9499):1784-93. 
PUBMED | CROSSREF

 5. Ha BM, Yoon SJ, Lee HY, Ahn HS, Kim CY, Shin YS. Measuring the burden of premature death due to 
smoking in Korea from 1990 to 1999. Public Health 2003;117(5):358-65. 
PUBMED | CROSSREF

 6. Lee H, Yoon SJ, Ahn HS. Measuring the burden of major cancers due to smoking in Korea. Cancer Sci 
2006;97(6):530-4. 
PUBMED | CROSSREF

 7. Lee SY, Jee SH, Yun JE, Kim SY, Lee J, Samet JM, et al. Medical expenditure of national health insurance 
attributable to smoking among the Korean population. J Prev Med Public Health 2007;40(3):227-32. 
PUBMED | CROSSREF

 8. Erren TC, Jacobsen M, Piekarski C. Synergy between asbestos and smoking on lung cancer risks. 
Epidemiology 1999;10(4):405-11. 
PUBMED | CROSSREF

 9. Meenakshi C, Mohankumar MN. Synergistic effect of radon in blood cells of smokers - an in vitro study. 
Mutat Res 2013;757(1):79-82. 
PUBMED | CROSSREF

 10. Kharchenko TV, Arzhavkina LG, Sinyachkin DA, Yazenok AV, Kryuchkova AS. Smoking as an additional 
risk factor for the staff of chemically hazardous production facilities. Gig sanit 2014;(1):77-80.
PUBMED

 11. Sandler DP, Wilcox AJ, Everson RB. Cumulative effects of lifetime passive smoking on cancer risk. Lancet 
1985;1(8424):312-5. 
PUBMED | CROSSREF

 12. Carbone D. Smoking and cancer. Am J Med 1992;93(1A):13S-17S. 
PUBMED | CROSSREF

 13. Newcomb PA, Carbone PP. The health consequences of smoking. Cancer. Med Clin North Am 
1992;76(2):305-31. 
PUBMED | CROSSREF

 14. Ryan J, Zwerling C, Orav EJ. Occupational risks associated with cigarette smoking: a prospective study. Am 
J Public Health 1992;82(1):29-32. 
PUBMED | CROSSREF

 15. Ryan J, Zwerling C, Jones M. Cigarette smoking at hire as a predictor of employment outcome. J Occup 
Environ Med 1996;38(9):928-33. 
PUBMED | CROSSREF

 16. Halpern MT, Shikiar R, Rentz AM, Khan ZM. Impact of smoking status on workplace absenteeism and 
productivity. Tob Control 2001;10(3):233-8. 
PUBMED | CROSSREF

 17. Thompson B, Emmons K, Abrams D, Ockene JK, Feng Z. ETS exposure in the workplace. Perceptions 
and reactions by employees in 114 work sites. Working well research group [corrected]. J Occup Environ Med 
1995;37(9):1086-92. 
PUBMED | CROSSREF

 18. Brownson RC, Hopkins DP, Wakefield MA. Effects of smoking restrictions in the workplace. Annu Rev 
Public Health 2002;23(1):333-48. 
PUBMED | CROSSREF

 19. Kim YS, Rhee KY, Oh MJ, Park J. The validity and reliability of the second Korean working conditions 
survey. Saf Health Work 2013;4(2):111-6. 
PUBMED | CROSSREF

12/14https://jkms.org https://doi.org/10.3346/jkms.2019.34.e213

Prevalence and Intensity of Cigarette Smoking across Occupations and Industries in Korea

http://www.ncbi.nlm.nih.gov/pubmed/10077285
https://doi.org/10.1016/S0277-9536(98)00344-X
http://www.ncbi.nlm.nih.gov/pubmed/13678970
https://doi.org/10.1016/S0140-6736(03)14338-3
http://www.ncbi.nlm.nih.gov/pubmed/16298215
https://doi.org/10.1016/S0140-6736(05)67725-2
http://www.ncbi.nlm.nih.gov/pubmed/12909427
https://doi.org/10.1016/S0033-3506(03)00142-2
http://www.ncbi.nlm.nih.gov/pubmed/16734732
https://doi.org/10.1111/j.1349-7006.2006.00205.x
http://www.ncbi.nlm.nih.gov/pubmed/17577078
https://doi.org/10.3961/jpmph.2007.40.3.227
http://www.ncbi.nlm.nih.gov/pubmed/10401875
https://doi.org/10.1097/00001648-199907000-00011
http://www.ncbi.nlm.nih.gov/pubmed/23850733
https://doi.org/10.1016/j.mrgentox.2013.06.018
http://www.ncbi.nlm.nih.gov/pubmed/24749289
http://www.ncbi.nlm.nih.gov/pubmed/2857366
https://doi.org/10.1016/S0140-6736(85)91084-0
http://www.ncbi.nlm.nih.gov/pubmed/1496998
https://doi.org/10.1016/0002-9343(92)90621-H
http://www.ncbi.nlm.nih.gov/pubmed/1548964
https://doi.org/10.1016/S0025-7125(16)30355-8
http://www.ncbi.nlm.nih.gov/pubmed/1536330
https://doi.org/10.2105/AJPH.82.1.29
http://www.ncbi.nlm.nih.gov/pubmed/8877844
https://doi.org/10.1097/00043764-199609000-00017
http://www.ncbi.nlm.nih.gov/pubmed/11544387
https://doi.org/10.1136/tc.10.3.233
http://www.ncbi.nlm.nih.gov/pubmed/8528716
https://doi.org/10.1097/00043764-199509000-00009
http://www.ncbi.nlm.nih.gov/pubmed/11910066
https://doi.org/10.1146/annurev.publhealth.23.100901.140551
http://www.ncbi.nlm.nih.gov/pubmed/23961335
https://doi.org/10.1016/j.shaw.2013.05.001
https://jkms.org


 20. Park J, Lee N. First Korean working conditions survey: a comparison between South Korea and EU 
countries. Ind Health 2009;47(1):50-4. 
PUBMED | CROSSREF

 21. Kim HC, Lamichhane DK, Jung DY, Kim HR, Choi EH, Oh SS, et al. Association of active and passive 
smoking with occupational injury in manual workers: a cross-sectional study of the 2011 Korean working 
conditions survey. Ind Health 2015;53(5):445-53. 
PUBMED | CROSSREF

 22. Lahelma E, Laaksonen M, Aittomäki A. Occupational class inequalities in health across employment 
sectors: the contribution of working conditions. Int Arch Occup Environ Health 2009;82(2):185-90. 
PUBMED | CROSSREF

 23. Gerlach KK, Shopland DR, Hartman AM, Gibson JT, Pechacek TF. Workplace smoking policies in the 
United States: results from a national survey of more than 100,000 workers. Tob Control 1997;6(3):199-206. 
PUBMED | CROSSREF

 24. Sorensen G, Emmons K, Stoddard AM, Linnan L, Avrunin J. Do social influences contribute to 
occupational differences in quitting smoking and attitudes toward quitting? Am J Health Promot 
2002;16(3):135-41. 
PUBMED | CROSSREF

 25. Yzer M, Weisman S, Mejia N, Hennrikus D, Choi K, DeSimone S. Informing tobacco cessation benefit 
use interventions for unionized blue-collar workers: a mixed-methods reasoned action approach. Prev Sci 
2015;16(6):811-21. 
PUBMED | CROSSREF

 26. Nho HO, Kim YH, Hong SJ. A study on technostress of information communication technology user. J 
Korea Converg Soc 2015;6(4):41-6. 
CROSSREF

 27. Oho IB, Cho JY. A study on factors affecting job burnout of IT human resources. Korean Public Pers Adm Rev 
2011;10(2):175-200.

 28. Yu SH, Choi HK. Factors influencing on job stress of regional information communication employees. J 
Digit Converg 2018;16(12):351-8.

 29. Statistics Korea. Korean Social Trends 2013. Daejeon, Korea: Statistics Korea; 2013.

 30. Lee KH, Chung WJ, Lee SM. Association of stress level with smoking. J Korean Acad Fam Med 2006;27(1):42-8.

 31. Kim JJ. Emotional labor in the service industry: status and regulations. Mon Labor Rev 2013;102:42-54.

 32. Cho HJ, Khang YH, Yun SC. Occupational differentials in cigarette smoking in South Korea: findings 
from the 2003 social statistics survey. J Prev Med Public Health 2006;39(4):365-70.
PUBMED

 33. Graham H. Women's smoking and family health. Soc Sci Med 1987;25(1):47-56. 
PUBMED | CROSSREF

 34. Kim BG, Pang DD, Park YJ, Lee JI, Kim HR, Myong JP, et al. Heavy smoking rate trends and related factors 
in Korean occupational groups: analysis of KNHANES 2007–2012 data. BMJ Open 2015;5(11):e008229. 
PUBMED | CROSSREF

 35. Kim KW. Call center female worker's labor, smoking and subjectivity [master's thesis]. Seoul: Seoul 
National University; 2013.

 36. Bang KM, Kim JH. Prevalence of cigarette smoking by occupation and industry in the United States. Am J 
Ind Med 2001;40(3):233-9. 
PUBMED | CROSSREF

 37. McCurdy SA, Sunyer J, Zock JP, Antó JM, Kogevinas M; European Community Respiratory Health Survey 
Study Group. Smoking and occupation from the European community respiratory health survey. Occup 
Environ Med 2003;60(9):643-8. 
PUBMED | CROSSREF

 38. Syamlal G, Mazurek JM, Hendricks SA, Jamal A. Cigarette smoking trends among U.S. working adult by 
industry and occupation: findings from the 2004–2012 national health interview survey. Nicotine Tob Res 
2015;17(5):599-606. 
PUBMED | CROSSREF

 39. Shavers VL, Lawrence D, Fagan P, Gibson JT. Racial/ethnic variation in cigarette smoking among the 
civilian US population by occupation and industry, TUS-CPS 1998–1999. Prev Med 2005;41(2):597-606. 
PUBMED | CROSSREF

 40. Jang TW, Kim HR, Choi SE, Yim HW, Lee HE, Myong JP, et al. Smoking rate trends in Korean 
occupational groups: analysis of KNHANES 1998–2009 data. J Occup Health 2012;54(6):452-8. 
PUBMED | CROSSREF

13/14https://jkms.org https://doi.org/10.3346/jkms.2019.34.e213

Prevalence and Intensity of Cigarette Smoking across Occupations and Industries in Korea

http://www.ncbi.nlm.nih.gov/pubmed/19218757
https://doi.org/10.2486/indhealth.47.50
http://www.ncbi.nlm.nih.gov/pubmed/26051290
https://doi.org/10.2486/indhealth.2015-0011
http://www.ncbi.nlm.nih.gov/pubmed/18386045
https://doi.org/10.1007/s00420-008-0320-6
http://www.ncbi.nlm.nih.gov/pubmed/9396104
https://doi.org/10.1136/tc.6.3.199
http://www.ncbi.nlm.nih.gov/pubmed/11802258
https://doi.org/10.4278/0890-1171-16.3.135
http://www.ncbi.nlm.nih.gov/pubmed/25975798
https://doi.org/10.1007/s11121-015-0566-7
https://doi.org/10.15207/JKCS.2015.6.4.041
http://www.ncbi.nlm.nih.gov/pubmed/16910312
http://www.ncbi.nlm.nih.gov/pubmed/3616697
https://doi.org/10.1016/0277-9536(87)90206-1
http://www.ncbi.nlm.nih.gov/pubmed/26563212
https://doi.org/10.1136/bmjopen-2015-008229
http://www.ncbi.nlm.nih.gov/pubmed/11598969
https://doi.org/10.1002/ajim.1094
http://www.ncbi.nlm.nih.gov/pubmed/12937184
https://doi.org/10.1136/oem.60.9.643
http://www.ncbi.nlm.nih.gov/pubmed/25239956
https://doi.org/10.1093/ntr/ntu185
http://www.ncbi.nlm.nih.gov/pubmed/15917058
https://doi.org/10.1016/j.ypmed.2004.12.004
http://www.ncbi.nlm.nih.gov/pubmed/23060030
https://doi.org/10.1539/joh.12-0148-OA
https://jkms.org


 41. Kauppinen T, Toikkanen J, Pedersen D, Young R, Ahrens W, Boffetta P, et al. Occupational exposure to 
carcinogens in the European Union. Occup Environ Med 2000;57(1):10-8. 
PUBMED | CROSSREF

 42. Kauppinen T, Pajarskiene B, Podniece Z, Rjazanov V, Smerhovsky Z, Veidebaum T, et al. Occupational 
exposure to carcinogens in Estonia, Latvia, Lithuania and the Czech Republic in 1997. Scand J Work Environ 
Health 2001;27(5):343-5. 
PUBMED | CROSSREF

 43. Partanen T, Chaves J, Wesseling C, Chaverri F, Monge P, Ruepert C, et al. Workplace carcinogen and 
pesticide exposures in Costa Rica. Int J Occup Environ Health 2003;9(2):104-11. 
PUBMED | CROSSREF

 44. Peters CE, Ge CB, Hall AL, Davies HW, Demers PA. CAREX Canada: an enhanced model for assessing 
occupational carcinogen exposure. Occup Environ Med 2015;72(1):64-71. 
PUBMED | CROSSREF

 45. Koh DH, Park JH, Lee SG, Kim HC, Choi S, Jung H, et al. Combining lead exposure measurements and 
experts' judgment through a Bayesian framework. Ann Work Expo Health 2017;61(9):1054-75. 
PUBMED | CROSSREF

 46. Koh DH, Park JH, Lee SG, Kim HC, Choi S, Jung H, et al. Estimation of lead exposure prevalence in 
Korean population through combining multiple experts' judgment based on objective data sources. Ann 
Work Expo Health 2018;62(2):210-20. 
PUBMED | CROSSREF

 47. Axelson O, Steenland K. Indirect methods of assessing the effects of tobacco use in occupational studies. 
Am J Ind Med 1988;13(1):105-18. 
PUBMED | CROSSREF

 48. Lubin JH, Hauptmann M, Blair A. Indirect adjustment of relative risks of an exposure with multiple 
categories for an unmeasured confounder. Ann Epidemiol 2018;28(11):801-7. 
PUBMED | CROSSREF

 49. Jung-Choi KH, Khang YH, Cho HJ. Hidden female smokers in Asia: a comparison of self-reported with 
cotinine-verified smoking prevalence rates in representative national data from an Asian population. Tob 
Control 2012;21(6):536-42. 
PUBMED | CROSSREF

14/14https://jkms.org https://doi.org/10.3346/jkms.2019.34.e213

Prevalence and Intensity of Cigarette Smoking across Occupations and Industries in Korea

http://www.ncbi.nlm.nih.gov/pubmed/10711264
https://doi.org/10.1136/oem.57.1.10
http://www.ncbi.nlm.nih.gov/pubmed/11712615
https://doi.org/10.5271/sjweh.623
http://www.ncbi.nlm.nih.gov/pubmed/12848237
https://doi.org/10.1179/oeh.2003.9.2.104
http://www.ncbi.nlm.nih.gov/pubmed/24969047
https://doi.org/10.1136/oemed-2014-102286
http://www.ncbi.nlm.nih.gov/pubmed/29136412
https://doi.org/10.1093/annweh/wxx072
http://www.ncbi.nlm.nih.gov/pubmed/29342235
https://doi.org/10.1093/annweh/wxx106
http://www.ncbi.nlm.nih.gov/pubmed/3344750
https://doi.org/10.1002/ajim.4700130107
http://www.ncbi.nlm.nih.gov/pubmed/30297163
https://doi.org/10.1016/j.annepidem.2018.09.003
http://www.ncbi.nlm.nih.gov/pubmed/21972062
https://doi.org/10.1136/tobaccocontrol-2011-050012
https://jkms.org

	Estimates of the Prevalence, Intensity and the Number of Workers Exposed to Cigarette Smoking across Occupations and Industries in Korea
	INTRODUCTION
	METHODS
	Classification of occupation and industry
	Definition of smoking
	Statistical analysis
	Ethics statement

	RESULTS
	DISCUSSION
	SUPPLEMENTARY MATERIALS
	Supplementary Table 1
	Supplementary Table 2
	Supplementary Table 3
	Supplementary Table 4

	REFERENCES


