AetE| x|, H28A M25(2002)

A

Env. Hith. Soc., Vol. 28, No. 2, pp 173~182 (2002)

o H o N =3 x >
MEAl U2 SAN Zael BHEY =5 53
DY - YAUST - FES
AERrAde aFEAH, Agdigtn Baged’

Environmental Tobacco Smoke Exposure of Workers
at Restaurants in Seoul Metropolitan City

Young Lim Kho' - Won Ho Yang’

Moon Ho Chung”

Department of Environmental Health, Seoul Health college
Graduate School of Public Health, Seoul National University”

ABSTRACT
Exposure to environmental tobacco smoke(ETS) increases the risk of lung cancer and other diverse health
effect for nonsmokers. Health risk assessment of nonsmokers related to ETS exposure requires large and

exact data of ETS exposure to nonsmokers. This study presented the data of ETS exposure to workers at

three category of restaurants(Korean restaurant, coffee shop, wine shop) in Seoul. Markers of ETS exposure

measured in this study were area and personal NO; area and urine nicotine, area respiratory suspended

particulate(RSP) and urine cotinine. The mean concentration of RSP and nicotine of all restaurant indoor
samples was 177.8ug/m’(range: 75.3~317.0ug/m’) and 7.8ug/m' (range: 0~57.3ug/m’). The mean concentration of
urine cotinine measured for the biomarker of ETS exposure was 77.3ng/mL(range: 17.3~174.6ng/mL). In all

measurements,

the concentration of ETS markers at the wine shop was higher than those at other

restaurants. The correlation coefficient among the ETS markers measured in the study was significant

between area RSP and nicotine concentration and between area NOz and nicotine concentration.

Keywords: Environmental tobacco smoke, Exposure assessment, NOz RSP, Nicotine, Cotinine
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Table 1. General characteristics of restaurant workers

[

fok

Site Korean-restaurant Wine shop Coffee shop Total(range)
Average age of workers 32.1 24.6 253 27.1(21~45)
Average work year of workers 36 12 1.3 2.5(0.2~10)
*Extra job @ yes® 0 4 8 12
*Smell : yes® 6 5 11 22
*Hate : yes® 5 3 10 18
Number of workers 6 5 12 23

*: Number of workers who said "yes”.

a: Do you have extra job except working in this restaurant?
b: Can you smell the smoke from others in the absence of sight?

¢: Do you hate tobacco smoke?
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Table 2. Indoor and outdoor NO2 concentrations, and service-workers’ exposure to NOz
Mean and standard deviation of NO2 measurements (ppb)
Restaurant Restaurant Personal Personal home
I/O ratio
indoors(n=15) outdoors(n=15) exposure(n=23) indoors(n=23)
57.01(x12.42) 54.29(+9.54) 1.07(20.22) 53.03(£9.29) 39.20(+5.53)
3. X|dAE 55 25t
T4 A9 NO; =25Es &439 4 D A9 2 AWEY F 5FH R vE
TE FEAdol M &k (r=0.70), TYUL 48 AW zFH4EI FEE 753~
ALHY TEr=052) F4FH AYTEr= 317.0u/moE 25709 AE F WA NER
0.35)= /MY =23 o3 FAdE B0 W (32)2 115u/mE 2T8tE Eo] 73.9%% 17
A F43 FHEL NO: Md=Ee 43 Folgith. @AY A 1xPo] JEAE &
AUF7I A 2 4% BE A0 BA% gEgoy 279 Agdle 6% BE J1EAE
ANBEFEE 2 JPgAA BullE AR zxasigdch. AdEL 83.3%2 1030 71EX
(45.4%)°1  AZZA  FAHAM Bl Az £ z#}sAH 017% 2 vE SA4H AW
(39.2%)2 % o @2 ZAoE YebgAR, &2 7o) deksirts AL wrdu}, olo] B st
A 542 4 Sl gste] AR AT Moy F EFHEAL 75.0~159.0u/m' &
w2 egEde =549 7tedol 27 wWEel 2 AUEr] F FERo st =3 gy
PEAQl e FAGE VMM =FHEG ANEXNE ZISE ANEZ 30.8%% 430
2489 9dBd w=F0) YUHOE W oh Table 3= AW AW 2 2FA) F &
Fage nAET FAEA BEE YEAT
Table 3. RSP concentration at restaurants
Korean restaurant Wine shop Coffee shop Total
Number of samples 7 6 12 25
Indoor  mean(gg/m’) 60.0 276.7 196.6 177.8
range 40~116 134~534 52~301 75.3~317.0
Number of samples 4 3 6 13.0
Outdoor  mean(ug/m') 124.2 103.2 110.8 112.7
range 77~205 90~125 58~149 75.0~159.7
S99 FFE EFYRA BEE 4 A BE Aol vne Ag v
A(p<0.01) Hol7b wedl, 43 < AL < 2) AWzr) T Uzd 5=
FHe €07 Fr7t A YEIRT v A9 Table 4= 49 7 @& 275 U=
719 Agole A FFY A8 Aoy F Y FEE yeld Aot FH F=/ MF
dA Ytk oAe AWBNF BEHRL wA ussios, 22T deA 5 4439
327k gpare] $98 o923 4FL  Umuksm Allo: BAHOE 9@ Aolst
BAY, EAL NFS A 2F FAN] O woeiHH(p<0.0D).
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Table 5. Summary of indoor air nicotine and RSP concentrations associated with smoking occupancy in

residential and work environments in field studies with at least 15 observations®
Microenvironment m (%I:i?%?cgtfine Mi;l{g\ggﬁeoj: Range of RSP h/(l)ifnhl\giajx
Residences 2.2-19 0.1-292 12-430 0.7-1100
Offices 1.1-10.0 0-71.5 28-133 0-1088
Other workplaces 4.3-14 1.6-167 36-300 6-3580
Restaurants and bars 4.3-22 0-450 53-126 0-685

a : Based on review by Guerin et al.(Guerin MR, Jenkins RA, Tomkins BA. The Chemistry of Environmental
Tobacco Smoke; Composition and Measurement, Chelsea, MI:Lewis Publishers, 1992.)
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Table 6. Comparison of urine nicotine and cotinine concentration(ng/m#) as sampling site

Airborne nicotine Cotinine Total
Wine shop Coffee shop  Wine shop Coffee shop  Wine shop Coffee shop
Mean 183 110.8 24.1 91.1 22.4 96.9
Range 6.2-52.4 17.3-410.8 2.7-107.2 18.5-174.6 2.7-107.2 17.3-410.8
Number of samples 5 5 12 12 17 17
Yagd FEde] 5% Alo]e ABAgE 7R £ YA Zsth o]AE B ZAloA A
=4 A AR Aate BbS o), dujg g AlZF7 A7) wiEel AEAE wEUA
JNTE Bolm 4WAF/L 0.06360% A8 EEe & AT EW, FAASY 2o 1%
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. Comparison of ETS marker concentrations

among personal/ stationary samples and
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Table 7. Correlation coefficient among 4 environmental

tobacco smoke markers

Airb
NO, RSP OOIME - tinine
nicotine
NO, - 0.1355 0.4579" 0.5348
RSP - - 0.6583" 0.2922
* 1 p<0.05, ** : p<0.01
v.Z2 2
TESE =2 B A8E TSI 4
st Adidor aFxe HHEE 224 =
243 JE AEAY 22 244 THLE
Aoz APGd FHAAM dYFries wEAHE,

Korean Journal of Environmental Health Society, Vol. 28(2)



180 k= E=TR-1.

AN =2, BAARE F5E SAHUT. 24
HE #AF, 3, AYFLE FEIS F244
FTHE HED B2 T8 vuEgey, &
+AREE 1~249 FHYS Adgsidq d
=2FE 439 v usi

A AR F ZFYEHNE H7 1778
vg/m(H9:75.3~317.0ug/m)o)glow, e F
SAEN FEES S22 BE ZolE YEH
A FPA, AW ZFHAERNY vEE 4A
9 FF/) vk Aol7t AT FAFH Ay &

o
M
2
o
g

o
i
e
|
)
N
u
dlo

B 2 do
wE Lo
o e

B oo

o
0w
X o

m
2 ox
= o

j=] =}
2 Aoz Yt
RAA RS FEE F4T A3 FHH & T Y

FE Fes HFE 224ng/mi(ARY 2.7~107.2ng/md) A

5 - me

fob

3. Tredaniel, J., Boffetta, P., Saracci, R. and
Hirsch. A.

tobacco smoke and adult non—neoplastic

Exposure to environmental

respiratory diseases. European Respiratory
Journal, 7, 1877-1888, 1994.

4. Hackshaw, A K., Law, M. R. and Wald, N.

J. ¢ The accumulated evidence on lung
cancer and environmental tobacco smoke.
British Medical Journal, 315(18), 980-988,
1997.

5. Nafstad, P., Kongerud, J, Botton, G,
Hagen, J. A. and Jaakkola, J. J. : The role
of passive smoking in the development of
bronchial obstruction during the first 2
years of life. Epidemiology, 8(3), 293-297,
1997.

6. Ahluwalia, I. B., Strawn, L. G. and Scanlon,
K. S. ! Exposure to environmental tobacco
smoke and birth outcome: increased effects
on pregnant women aged 30 years or older.
American Journal of Epidemiology, 146(1),
42-47, 1997.

2 ¥ Holm, FH9 srgd o] ALt 15, 7 Law, M. R, Morris, J. K. and Wald, N. J.

3. ZEWLS HF 77.3ng/mi(AY:17.3~
174.6ng/mD2 X7 433 & HoldzZ,
T wERF] AYERT B

SRPEe ABAL BAT AW 24

AW 554
B0 1Y FA eton (=0.6583), 2
o2 247 AW olusdi FEe Uz

1. Hurt, R. D. : Treat tobacco dependence and
"bend the trend”. Bulletin of the World
Health Organization, 77(5), 367, 1999.

2. BAEAT 2000 BB EAA R, 10. =
&7, 15, 1999,

Environmental tobacco smoke exposure and
ischaemic heart disease and evaluation of
the evidence. British Medical Journal, 315,
973-980, 1997.

8. Thun, M. Henley, J. and Apicella, L.
Epidemiologic studies of fatal and nonfatal
cardiovascular disease and ETS exposure
from spousal smoking. Environmental Healt
Perspectives, 107(Suppl. 6), 841-846, 1999.

9. Anderson, H. R. and Cook, D. G. : Passive
smoking and sudden infant death syndrome

review of the epidemiological evidence.
Thorax, 52, 1003-1009, 1997.

10. Gordis, L. : Epidemiology and health risk
assessment. Oxford  University  Press,
31-33, 1988,

11. Eatough, D. ]., Benner, C. L., Bayona, J. M,

Korean Journal of Environmental Health Society, Vol. 28(2)



oo
ila

Richards, G., Lamb, J. D., Lee, M. L,
Lewis, E. A. and Hansen, L. D. : Chemical
of

Gas-phase acids

composition environmental  tobacco
1.
Environmental Science and Technology, 23,
679-687, 1989.

12. Scherer, G. and Richter, E. : Giomonitoring

smoke. and bases.

exposure to environmental tobacco
smoke(ETS) : A critical reappraisal. Human
& Experimental toxicology, 16, 449-459,

1997.
13. Jaakkola, M. S. and Jaakkola, J. J. K. :
Assessment of exposure to environmental
European  Respiratory

tobacco  smoke.

Journal, 10, 2384-2397, 1997.
14. Watts, R. R., Langone, J. J., Knight, G. J.
J.

workshop report: Consideration of analytical

and Lewtas, Cotinine  analytical
methods for determining cotinine in human
body fluids
exposure to tobacco smoke. Environmental
Health Perspectives, 84, 173-182, 1990.

15. Yanagisawa, Y. and Nishimura, H.

as a measure of passive

DA

badgetype personal sampler for

measurement of personal exposures to NO2
and NO
International, 8, 235-242, 1982.

in ambient air. Environment

ZHEA BY = 181
16. Fds, 19, A, olFd%, &4, A
P35 gy vED S99 DHFE =
EF ANEEZH oA AL ol & g AE

3 =], 15(3), 1~7, 2000.

17. Yang, W., Lee, K., Son, H. and Chung, M. :
Estimation of personal exposure on nitrogen
dioxide
study between Brisbane, Australia and
Seoul, Korea. e AHs =], 15(2), 10-17,
2000.

using time activity-comparative

18. Jaakkola, M. S. and Samet, J. M.
Summary: Workshop on  health risks
attributable to ETS exposure in the
workplace. Environmental Health

Perspectives, 107(suppl. 6), 823-828, 1999.
19. #7445, 49, 2000.
20. Jaakkola, M. S.
Occupational  exposure

J. M.

environmental

and Samet,
to
tobacco smoke and health risk assessment.
Environmental Health
107(Suppl. 6), 829-835. 1999.
21. Baek, S., Kim, Y. and Perry, R. :
offices

Perspectives,

Indoor

air quality in  homes, and

restaurants in Korean urban areas;

indoor/outdoor relationships. Atmospheric

Environment, 31(4), 529-544, 1997.

Korean Journal of Environmental Health Society, Vol. 28(2)



