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— Abstract —

Second-hand Smoke Exposure and Urine Cotinine Levels by
Occupation in the Busan, Ulsan, Kyeongnam Provinces

So-Ryong Lee?, Soo-Jin Jeong®, Chun-Hui Suh?, Chae-Kwan Lee?,
Chang-Hee Lee®, Byung-Chul Son®, Dae-Hwan Kim?, Jeong-Ho Kim?,
Jong-Tae LeeY, Jin-Heon Lee?, Moon-Young Hwang?, Choong-Hee Park®

Department of Occupational and Environmental Medicine-Institute of
Environmental and Occupational Medicine, Inje University College of Medicine”
Department of Environmental Education, Kongju University?,
Environmental Health Research Division, National Institute of Environmental Research®

Objectives. Exposure to second-hand smoke varied by smoking rate in the workplace and no-smoking
policies. The purpose of this study was to estimate the status of second-hand smoke exposure by occupa
tion through urine cotinine analysisin Busan, Ulsan, and Kyeongnam provinces.

Methods: Data was obtained from the National Institute of Environmental Research of Korea as‘The
2008 Korea National Survey for Environmental Pollutants in Human Body’. We selected 629 non-smok-
erswho lived in Busan, Ulsan and Gyeongnam provinces. General and occupational characteristics were
gathered using a structured questionnaire. Urine cotinine concentrations were analyzed by a gas chro-
matograph-mass selective detector. Statistical analysis was carried out using the Chi-square test, Student
t-test and ANOVA.

Results: The geometric mean (geometric standard deviation) of urine cotinine concentration was 17.11
(2.74) ng/ml. The urine cotinine concentration of the middle school graduate group (18.47 (2.86) ng/ml)
was higher than the college graduate group (15.64 (2.60) ng/ml, p=0.212). Also, the cotinine concentra-
tion of current drinkers (18.98 (2.47) ng/ml) was higher than non-drinkers (16.15 (2.88) ng/ml, p=0.054).
The proportion who smelled smoke was higher in workers (38.5%) than in non-workers (29.7%, p=0.02).
Therefore, urine cotinine concentration was higher in workers (17.29 (2.66) ng/ml) than in non-workers
(16.97 (2.81) ng/ml) but not at a statistically significant amount (p=0.826). In addition, cotinine concen-
tration between the group who smelled smoke (20.45 (2.42) ng/ml) and the group who did not smelled
smoke (15.53 (2.78) ng/ml) was significantly different (p=0.016) in workers but not in non-workers
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(17.08 (2.42) ng/ml vs 16.92 (2.98) ng/ml, p=0.942). According to the National Center for Health
Statistics occupational categories in the US and the Korea Standard Classification of Occupations, the
urine cotinine concentration of white collar workers such as technical workers and administrators, profes-
sional specialists, and managers was higher (18.01 (2.55) ng/ml) than that of blue collar workers such as
plant and machine operators and assemblers, elementary occupations, and craft and related trades work-

ers (15.36 (3.48) ng/ml).

Conclusions: The workplace is an important contributor to second-hand smoke exposure in Busan,
Ulsan and Kyeongnam provinces. Unlike in advanced countries, where anti-smoking policies have been
implemented, urine cotinine concentration in people in Busan, Ulsan and Kyeongnam provinces was
higher in the white collar group than in the blue collar group. This result might be due to a higher indoor
second-hand smoking rate of workplaces in these areas. Further studies are needed to evaluate the corre-
lation between regional characteristics of industries, anti-smoking policies in the workplace, smoking

rates and urine cotinine concentrations of workers.

Key Words: Second-hand smoke exposure, Urine cotinine, Occupation, Blue collar, White collar
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Table 1. General characteristics of the study subjects Number (%)
Variables Worker (n=309) Non-worker (n=320) Total (n=629) p value*
Gender <0.001

Male 114 (36.9) 53 (16.6) 167 (26.6)
Famale 195 (63.1) 267 (83.4) 462 (73.4)

Age (yrs)

Mean+SD 48.88+11.92 57.61+13.31 53.32+13.37 <0.001"
<29 18( 5.8) 8( 25) 26( 4.1 <0.001
30-39 52 (16.8) 32 (10.0) 84 (13.4)

40-49 102 (33.0) 42 (13.1) 144 (22.9)
50-59 76 (24.6) 78 (24.4) 154 (24.5)
>60 61 (19.7) 160 (50.0) 221 (35.1)

BMI (kg/m?) 0.035
<23.0 150 (48.5) 128 (40.0) 278 (44.2)
23.0-24.9 95 (30.7) 100 (31.3) 195 (31.0)
>25.0 64 (20.7) 92 (28.8) 156 (24.8)

Living area 0.705
Industrial 19( 6.1) 15( 4.7) 34( 5.4)

Urban 231 (74.8) 245 (76.6) 476 (75.7)
Suburban 59 (19.1) 60 (18.8) 119 (18.9)

Education <0.001
Middle school 93 (30.1) 182 (56.9) 275 (43.7)
High school 90 (29.1) 99 (30.9) 189 (30.0)
College 126 (40.8) 39 (12.2) 165 (26.2)

Income (KRW/month) <0.001
<1,500,000 101 (32.7) 167 (52.2) 268 (42.6)
1,500,000-3,000,000 90 (29.1) 60 (18.8) 150 (23.8)
>3,000,000 118 (38.2) 93(29.1) 211 (33.5)

Alcohol drinking <0.001
Non-drinker 164 (53.1) 240 (75.0) 404 (64.2)

Drinker 145 (46.9) 80 (25.0) 225 (35.8)

Resident type 0.851
Apartment 136 (44.0) 142 (44.4) 278 (44.2)
Detached house 143 (46.3) 143 (44.7) 286 (45.5)
Tenement house 30( 9.7) 35(10.9) 65 (10.3)

BMI: body mass index,* p value by Pearson-chi square test, 'p value by t-test.
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Fig. 1. Distribution of urine cotinine concentrations.

Table 2. Urine cotinine concentrations by general characteristics

Worker (ng/ml) Non-worker (ng/ml) Total (ng/ml)
Variables N Geometric mean p vaue* N Geometricmean pvaue* N Geometric mean p vaue*
(GSD) (GSD) (GSD)

Gender 0.148 0.471 0.116
Male 114  19.19(2.51) 53 18.63(2.66) 167 19.01 (2.55)

Female 195 16.23(2.74) 267 16.65(2.85) 462 16.48(2.80)

Age (yrs) 0.888 0.563 0.286
<29 18  13.90(2.65) 8 14.87(2.79) 26 14.19(2.64)
30-39 52 20.36 (2.67) 32 1364(3.24) 84 17.48(2.92)
40-49 102  16.06 (2.59) 42 22.69(2.25) 144  17.76 (2.52)
50-59 76 17.78 (2.94) 78 16.21(2.58) 154 16.97 (2.75)
>60 61  17.41(2.45) 160 16.90(2.98) 221 17.04(2.83)

BMI (kg/m?) 0.035 0.176 0.223
<23.0 150 17.39(2.83) 128  14.93(3.11) 278 16.21(2.96)
23.0-249 95  20.22(2.19) 100 17.85(2.89) 195 18.97 (2.55)
25.0< 64  13.43(2.88) 92 19.17 (2.29) 156 16.57 (2.57)

Living area 0.382 0.988 0.574
Industrial 19 13.72(3.06) 15 16.91(2.60) 34 15.04(2.83)

Urban 231  18.00 (2.77) 245  17.04(2.78) 476 1750 (2.77)
Suburban 59 1582 (2.13) 60 16.66 (3.05) 119 16.24 (2.59)

Education 0.782 0.084 0.212
Middle school 93 17.79(2.64) 182 18.83(2.98) 275 18.47 (2.86)

High school 90  17.89(2.85) 99 1545(2.51) 189 16.57 (2.67)
College 126 16.47(2.57) 39 13.22(2.68) 165 15.64 (2.60)

Income (KRW/month) 0.33 0.558 0.355
<1,500,000 101  15.36(2.88) 167 16.48(2.87) 268 16.05(2.87)
1500000-3000000 90  18.67(2.26) 60 15.87(2.43) 150 17.50(2.33)
3,000,000< 118  17.98 (2.86) 93 18.66(2.97) 211 18.28(2.86)

Alcohol drinking 0.143 0.207 0.054
Non-drinker 164  15.99 (2.71) 240  16.26 (3.00) 404 16.15(2.88)

Drinker 145  18.83(2.60) 80 19.25(2.24) 225 1898(247)

Resident type 0.199 0.190 0.167

Apartment 136  16.45(2.89) 142  15.18(3.00) 278 15.79(2.94)
Detached house 143  16.98 (2.48) 143 1898 (2.70) 286 17.95(2.57)
Tenement house 30 23.36(251) 35 16.82(2.50) 65 19.57(2.51)

Total 309  17.29 (2.66) 320 16.97(2.81) 629 17.11(2.74)

BMI: body massindex, * Comparison by t-test or ANOVA.
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ATHp=0.035) (Table 2).

ng/mlEth =4 A E o
SUTHp=0.826). AHA 82 & ZEAIZ @& Bl
= 93 8AHS 7|Fo R olet EREY %

2 %%5}04 8% FHU FEE vlwssich 11349 8
AIZE 23 2R 25 FEY F=7F 18.87(2.56)
ng/mle.& 188m4 8AIZE ol3t EFe] 87 FEW
59 16.16(2.75) ng/mlEt =4 =3HoY, =
ARCZ frelatA= %thH(p=0.398).
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Table 3. Urine cotinine concentrations by working characteris-

tics (Unit:ng/ml)
Variables N Geometric mean (GSD) p value*
Working status 0.826
Worker 309 17.29 (2.66)
Non-worker 320 16.97 (2.81)
Working hours 0.398
<8 188 16.16 (2.75)
9< 113 18.87 (2.56)

*Comparison by t-test.

4. edxtel AR ME 2F IEH 3=

|

AT At F AAT 6299 thate] HdEFol ut
g 8% FHJ FEE HasiGir. vs BHAEAAE
(National Center for Health Statistics, NCHS)2|
29 E7E 443 87 FEY FE VT (VlshEE
Hzl) vl e A2 2227 (white—collar) <l A
17.87(2.47) ng/ml2 7F¢ =4 S8=EJx, BAHE] 2
ZA (blue-—collar)ollA 15.36(3.48) ng/mlez 714
WA SHEHAoY, SAHCR fosAE FIdtt

25.11(3.10) ng/ml, A
20.40(2.61) ng/mle.Z ¥/ %Xéﬂ?iﬂ, AR FARAL
oA BlAYTY] Hit £A91 16.97(2.81) ng/mlk
o 92 12.79(2.30) ng/mle2 %éﬂ"i‘?‘r sk R 7}
T ol SAFeR Folk Aol gl (p=0.196). A
U2 Folgt & A9 Ef/d e £48 3 A7 oA
A= AA et Zol AHRF ZEARTAA
18.34(2.49) ng/ml= 7} =4 SH =AY, Fd
e FAAATANA 24.61(1.91) ng/mlE 7P =4
=AY, AN 7+ F el 93 Aol gl
(p=0.511, p=0.194 ) (Table 4).

6. ZdFFol e ZHEHE s Fr H|W

20.45(2.42) ng/mM 15. 53(2 78) ng/mli 7H

wE2FgA EAACR foeA =4 =ZHEH

(p=0.016). BIAATZAMNE 29.7%NH " 28} 1 e
A, HHEFAD =E3TH ¥ eETY] 85 FEHU Fre
71 (V1stEEEA) S ZH2h 17.08(2.42) ng/mM
16.92(2.98) ng/mlZ HHEFA wETolA =4 SH=
Aoy, SAHeR fosiAle ¥UTHp=0.942). A
o, HAGT 1 HHEFA =E3EL F3 AolE B

AtH(p=0.02) (Table 5).
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Table 4. Urine cotinine concentrations of workers by occupational category after stratified by gender (Unit:ng/ml)
Male (ng/ml) Female (ng/ml) Total (ng/ml)
Variables Geometric mean Geometric mean Geometric mean
(GSD) pvaues N (GSD) pvaue* N (GSD) p value*

NCHS occupational categories’ 0.511 0.194 0.775

White-collar 48 17.38(2.68) 96 18.34(2.49) 144 18.01 (2.55)
Service 21 21.68 (2.00) 55 16.16 (2.56) 76 17.53(2.42)
Farm worker 17 24.61(1.91) 14 10.88 (2.46) 31 17.02(2.37)

Blue-collar 28 17.84(2.97) 30 13.36(3.98) 58 15.36 (3.48)

Ksco? 0.919 0.024 0.264
Managerial (1) 23 14.61(2.63) 18 24.52(2.18) 41 1834 (2.50)
Professional speciaty (2) 20 20.69 (2.88) 54 20.29 (2.54) 74 20.40 (2.61)

Technical and admin. (3) 5 19.23(2.17) 24 11.75(2.31) 29 12.79(2.30)

Service (4) 8 2273(212) 31 14.81(2.90) 39 16.17 (2.76)

Sales (5) 13 21.05(1.99) 24 18.09(2.12) 37 19.08(2.07)

Skilled agricultural and 17 24.61(1.92) 14 10.88 (2.46) 31 17.02(2.37)
fishery workers (6)

Craft and related trades 12 17.96(3.84) 8 17.67(3.35) 20 17.84(3.52)
workers (7)

Plant and machine 3 16.27(5.47) 4 34.78(1.73) 7 25.11(3.10)
operators and assemblers (8)

Elementary occupations (9) 13  18.11 (2.07) 18 9.54(4.44) 31 17.27 (2.66)

Total 114 19.19 (2.95) 195 16.97 (2.81) 309 17.29 (2.66)

* Comparison by ANOVA or Kruskal Walistest, "TNCHS, National Center for Health Statistics, "K SCO, Korea Standard Classification
of Occupations (Major group).

Table 5. Comparison of urine cotinine levels between smelled smoke and not smelled smoke in questionnaire

Worki No. of Smelled Geometric Mean (GSD) Urine Cotinine (ng/ml)

orking status Smoke (%)* Smelled Smoke Not Smelled Smoke pvalue'
Worker (n=309) 119 (38.5) 20.45 (2.42) 15.53 (2.78) 0.016
Non-Worker (n=320) 95 (29.7) 17.08 (2.42) 16.92 (2.98) 0.942

*P=0.02 by Pearson-chi square test, ' Comparison by t-test.

NLE o Aole 7 vehd Wit 49 FAEel 5 22.0%,
u= 16.5%, % 25.8%% FAE Aot dFE F
20089 #A¥ FPAAASLAN FHF A3 =W o Hehd Zom AAEd. aejn gl 5 dn
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sfel, Fah 24 2 AdAY vlEda 62099 HE W 9 AL 5ol Ve AHEA =284 Aol 1
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