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Abstract

The number of motor vehicles in Korea has increased to about 4 million, and the exhaust gases of these
vehicles have become a more threatening factor to public health. Traffic policemen are one of the highest health
risk groups since they work on roadsides where they are exposed to high levels of air pollutants. The health
effects on them due to air pollution were determined by measuring personal carbon monoxide(CO) exposure and
carboxyhemoglobin(COHb) level in blood. Thirty-one traffic policemen in Seoul volunteered to be subjects of
the study. In October 1992, personal CO exposure was measured by a CO passive sampler. The subjects wore
the CO passive sampler for 8 hours while on duty. The exposed samplers were analyzed by gas chromatography.
Blood samples from each subject were collected just after the exposure sampling, and were analyzed within 3
hours of blood collection by a CO-oximeter. The activities of the subjects were recorded by the subject in 30
minute intervals using an activity log sheet containing location and time spent. Personal CO exposure were
ranged between 0.1 and 14.5ppm, with an average of 5.9ppm.

Carboxyhemoglobin levels ranged from 1.1% to 6.9%, with an average of 3.6%. Policemen on duty outdoors
had significantly higher CO exposures and COHDb levels than policemen on duty indoors(p<0.01). Personal CO
exposure and COHb were positively correlated, although the coefficient was not significant. The relationship
between CO level and COHb level was confounded by smoking status. Among smokers, COHb level was
significantly higher as CO exposure and hours worked outdoors increased.
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2 AAE Y 4PQAE Z#L v, AAR old T
8 o}F7tA Lvetaia AT #98 vhe gloy E
Ao 2Rde g FAARGL ¢ L 2EHLE
He ALE A A7t oi(H2ah, 1988), 2E
g2 & 8oz trjedd o3 FAAGE JdF9
g Qlth
o] 52 aAFatel wl7]7kAe] 3~7% 7t XEH A
Yitsigtade] 4717t TIPOEN B2 Aoje) A

A4 vk, dwtyoz IHE Edld F4H CO
gArol g2 Y E Z AYstA A ¥

el Aol g dovle H 2HY HALFE ¥
gt AthgrFgel B FRUAA, AF, A% A
of 97 WS doddy 4R U (Samet and
Spengler, 1991). Wj7|#AoA 9} 2 Hery G4
ey =22 JMAFAN 9AE T e § A7
3 Alge BEES "oy H¥dAA AL 43
A=2e] A& 43t (Stewart, 1976, WHO,
1987).

dahslgdo) o3 4 F5 € AL 9L ¥
% carboxyhemoglobin(COHb) #A& F3& %39
AarZ g Holg Aol F£8 7jdeln BE HFE CO
oo =22 10%~15% °l&e ¥F COHb X3
HAtk(Stewart, 1976).

$2vete AAFoR dwrtx FE0=2 A% A
£o] ®ol 289 Texe distedo FAFE
A B A3t AYEH gok ey gt oy &
AZ9 digtgio] =E2HoEZHN 4E F e 2%
dof @3 A= AY Qe AFolt, ¢$7] A
S&Udel € 4 e REAILD disiA drEE
Ao =23z 2 JAY FZE FrHe e HY
o} QA gz & 4 Sith diZ] el &% AMY o
7k g2 =R Qe Jhed olE EFHoE WUt
s #37] YeMe 2 2E25ES FHddte FHol
A8 Hojof g},

4 Mg Yistghde d¥F L¥9=+ 1.9ppm
(#74A, 1992)% Jepix ot 28y 33 24T
o g&y 2= distads} Ade] EF COHb
Froe AadAe 34 & ARz AL ofolA
AA 9 Az e G Hrrskr] HaMe e
xEFE 245 Aol v gFsth(Wallace and
Ziegenfus, 1985).
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Table 1. Characteristics of study subjects.

Characteristics Category Number
Duty type Qutside 22
Inside 9
Classification Obligatory 19
Professional 12
Smoking habits  Smoker 23
Nonsmoker 8

2,2 Yarsiets Vol & % §YstAe
%3

YA A AR FE 23] 3 dasiga
ANg &4 A& (Carbon Monoxide Personal
Sampler; ©]3 COPS)& A1&3dth. FEEY
COPSE ol22#d zeoliteZ XAZHAZ 0] A
oz AEAB 3F7) AU 9F sigol 2o} 19929
1099 495 8AI7F =2A ¥ FAs¢h. COPS
= 714 ZEneEads Y Fo]284%7](Shimadzu
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Co. GC-8A)Z o]43ld u|= HarvarddigtolA &
AEdoh, dAasEdrt FAREE FANUAM 2AF
Ao Fag § ez AEHo gFoz ReHe
daE 723 e °] passive samplere AFEY ¢
AeAE 2Asted F43H A8zt 22 ARe
2A7)7(Lee et al, 1992) 24 o]n] $-auate) &)
@ ul Jeh(A&A F, 1990; Chung et al,, 1994),

2271 COPSE FAEN HAAe ¥4 ED-
TA(Ethylene Diamine Tetraacetic Acid)7} A7t
g AF AgBel 71x8le] 5miY AYste @FA3E
(ice box 4°C)E nA3ld Y F 3A)7F ohfjol B4
st ol AA WD AN Fole 142
oJ2 &4ct. Total hemoglobin{Total-Hb),
Carboxyhemoglobin(COHb), Oxyhemoglobin(QO,
Hb), Methemoglobin(MetHb)& CO-oximeter
(Instrumentation Laboratories, IL 482)2 B8
At

FF5E ol&s| ZHo| 7t ¥F COHb 3=
o] 238 AE3y 24 BxA CO-oximeter& ©
8w doE A gl B2 UAES Hol A
A 248 4 sl WA &I AH(Venka-
tram and Louch, 1979; A% ¥, 1991).

2. 3 JHQIEHE™ =A

COPSx2 A7Het w573 d#e 2FYEE Yoln
7] 918t FH9le] Y EEFH(daily life activity)g
aA 2REANLH 279 Ao rRIZL 238 B
AU - 92 e} 308 24F22 FEF A (daily
activity log sheet)E& TE¢ aA7P71Y3I=E 54

2.4 B EMYH
SAS(Statistical Analysis System)-FAZE1
P2 o)Ll WERATY JdudEd =52%FH F

COHbs = RE7HAAY] 27} BF, FI5F
71 AolE F&A A8 7] 98 Wilcoxon rank sum
test® o]&3AT °lE F 898 YFL FeAE
ZA%317) 9J8l Friedman-testE A&ttt U4ty
g4 2% ¥F COHb F:9 99 HEFAE
ofdg =8 JFAZH ugIe] JAAAE 45y,
5484 g =2 2FEAZMESY ¥F COHbe
ZAE 27 A3 7hig A dFIARNE A
Eiei= s

3. XA Hat

3.1 JHel edArsEtA X EE U WE COHb
5=

Z AR 3149 Yasteta 24438 F 29 u
ehligich. RS ATe] Jdasleh 847 Ha Y =
2% 5.9ppmelgley, 1 HY<e 0.1~14.5ppm o
2 AT, 2FYHY et o2 2Fxe Ha
7.4ppm, W2 Z2F&= 7 2.2ppmlE 92 2F
Az g2 2R viE] o 3.4 & FEE =3¥
ZAog velyty, o]#§ Aol Wilcoxon rank su-
m testZ# Fo¥Eo| p<0.0182 ASHY FA4Y
oz2x v Fo%S ¢ F AU

o5 wEZAAo] B 7.3ppmoEH Y BEA
2880 58 FEE BYon(p<0.05), 9244
0E disEd & T ole FAAT 6.50
ppm, HFAAIL 4.42ppme 2, FAsE LFHEH
o] ¥& oz Yeigtoy oy FAHLEZ foA
gttt 53], EF 89¥=E /MY 52 & 09EE
Bl 2§ 928he oF ZFAATBo2H 8AZ A
Q2o 9, 0ppmolt.

zZAARE 2818l 8% COHbY F:EE 89¥=
Bl 23 A3E B 3o vehlch, Ay - o 2FAz

Table 2. CO personal exposure levels of traffic policemen by duty type, classification and smoking habit.

unit: ppm{mean+S.D.)

Duty type Al

Inside(n=9) Outside(n=22)
Classification® Obligatory(n=19) 2.5+1.3 9.0+3.2 7.3+4.0
Professional(n=12) 1.7+0.6 4.7+5.2 3.7+4.4
Smoking habit Smoker(n=23) 1.940.4 7.6%£4.0 6.31+4.3
Nonsmoker(n=8) 2.5+1.5 6.916.9 4.7+5.2
All 2.211.0 7.41£4.5 5,91+4.5
* p<0.05 ** p<0.01
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Table 3. Comparison of COHb levels of traffic policemen at duty type, classification and smoking habit.

unit: %{(mean+S.D.)

Duty type*
y b Mean

Inside(n=6) Outside(n=22)
Classification Obligatory (n=19) 2.0+0.5 4.1£1.7 3.6+1.7
Professional(n=9) 3.9 3.7x1.6 3.7x1.5
Smoking habit* Smoker(n=21) 2.1£0.5 4.2%1.5 3.9%1.6
Nonsmoker(n=7) 2.6+1.2 2.6+1.5 2.6%1,2
Mean 2.340.9 3.94+1.6 3.6+1.6
*p<0.05
E AYIRATE 3.9%, AU 2.3%2 AT EPRTHE 4).
A7 AU Fae vE PgHoE Eow o g7t T3, ¥F COHbY d&¢ F+ 89% BHe)
de FAH2E {98 Aoj& JERHUTHp<0.05). H8 garghera, EE:‘”*VJ Bl&3 54 898 7}
o7 Iﬂ%%é}&a} AAdA 2 7holle FE9| Aol7t ¢l He AEdte o588 gFH AR (multiple regress-
AL, FIHTE vZe) B 5 COHbY =& A4 ion)E AAE uf %‘E"S‘E}% a7l At AR
HogE %041}7} 3.9%, BlFAAL 2.6%E FAE FE @@ 7RIS tFHAEAS AHE E 590 Je)
HlZAte) Hls) E3e(p<0.05), A= F4 Aok olwf FAAY AL dibslgbaer ¥F COHb
A7b Bl g @A oA Eoh el BAIF o2 foF A,

3. 2 cogt @Z coHbete] MAH

ZAM AL dAbsl R A e E2AHERE FAs o
ZE7150) sl Aga2Fae] 4¢ xF SHAANLE
oF =2 ZRAZ: vjgol 51%, AUl 2FIE %R %
AElon HARGHETL 32%, GFAFAL 50%
2 zZAERY. 22 SFA HE3 dAsEs v E
Z3 ¥% COHb ¥=9 A#A(multi correlation)
ZA A3 ditsiekdd g3t E2Errt 5855
% COHbsl &2 222 Jepbe %o 43#e 29
o1} ol FAALE {3A FUY = IFA
Blgo| Z7i5te] wel 8% COHb $=9& #43%
ABE Be(r=0.47, p<0.05) EEZ2ZFA|7te] &
g% 83 COHbwZ7 f93tA F7kshke A2
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Correlation coefficient between COHb in
blood, 8hr CO exposures and outside
working time®.

Table 4.

Outside
CO(ppm) COHb(%) Working
time (%)
CO 1. 0000
COHb . 2253 1. 0000
Outside Working time —.0246 .4699* 1. 0000

“Proportion of outdoor stay to working time.
*p<0.05

g7 nAd e Al A4z

¥Z COHb(%) = 2.45+0.17 CO{(ppm)

+1.52 E2 ZFAZF ¥ &(%)
AR HFAAY] AL

= WAt

Table 5. Result of multiple regression of COHb, CO
and outside working time by smoking

habit.
Variable  Coefficient t
Smoker
CO 0.17 2.31*
Working time 1.52 1.28*
Constant 2.45 3.14
adj R*=0.37
Nonsmoker
CO ~-0.06 ~0.53
Working time 1.85 ~0.91
Constant 2.76 2.66
adj R*=0.30
*p<0.05  *p<0.01
4. 1 &
R2AM 2FEE Akl BE wEAERY B¢ A
A w717k ol Mg datsiebad] ofsle] ThA
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ol A% A8 E we £ Aok, WALEH AUEY
Fo #AZ FYs] deiMe FEAY 2 9894 @
FEo] Futglojo} ) B Ao Qe dAkstg
A 2% dageie Ay 299 ABY ¥F
COHb¥ x99 #AE #4HESZH REHATY 7]
9oz A% ABYEE Hri Bzt A

ZAAT 2Z7RAHE Yitzletdol F# 5.9ppmS
¥EZ 2257 A Wr1egEE IASH T 9
A 239 Mg dastea $=7 1. 9ppmeolete
LgFAg Hws] B o 389 ¥ Xolg Bo 2
EAZDHY A tred =&ARS 1AZFHEYY
2gsde o7t AT B dF= v HE FE
oz 18 238 gz AdE, K93 849,
el EAe o] £ o K905L 7etsty XAl
o oE g Hds AT, A grledd o
A S oz EFHHY A4 JsjAFEs) 2 BAE ¥
71 gelMe Z1xFes HYd 29 =&&Hol 43
olghs A& AlAbgiTE,

9 ZEAAF EA 2dW2 AU kF Zo]
2 vas) 2 43 g2 254 2 252 vE
o 3071 & COxEHE BHEY. ol AYdAM 2
L3t 254 Ed0) AN 2fse A&#EY CO
o]  Bo] =5¥& 3 Jabaras Keefe(1980) -+
o} dA3e= AFEN 2EFIFTRY A 2AFA w77t
28} 7o de o9 s o 2& gL I
& F Sl

B dpoa 713 5& COxEHL 29 BEE 9
e g2 gEAIDOT ZAHYEH o= HYH
REAIARAY 9Y 22N ZFsE A7) A
o2 @y PEQ Ao #dudo, I EEIF
ZHolmk S3kate o8 BYE e glon o] 2F
7go] e oFAA Hs) YRS ATAIN7E
Zof o SUFN 29 sH5Ao) o] WEAQ AA
o] thg f¥o2 vehd Aoz dgEdt, webA
93 £4% BAE B 2222k COHbSE
gl AAE JFARBN FHYZFEZ Uyo & A
a2y 13 7o) & AL By &, JYgA#Y
7% COHb® =2 Huzge R A4FEY =A% 2 F
JEde gust Aoz vehdd, ole ¥ATHMAY
Aok BuA} Soff Z715E YAl (endogenous) & CO-
Hbs} 7& Alel COHbEo] 2AFL FAYHoZ
w250 HAYuEAATRY A4 o Zrisede 4
goj At 2Rl 2o o) w3l &SmO 3
A AgaeRez Azs & £ Ao, ey osg

R A
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Fig. 1. Relationship of outdoorstay rate to working
time(%) and COHb(%) by policemen classi-
fication.

Ade Fd3 722 g gdd og 9% §F go=
 dFHojo & FEo] dolgle oz Adg

AAgterAe QY Aol glo] YiserAe A
W g#Fe &0l 23 £ U ¥3 COHbe Uvt
Hoz HFAANE 2%, FIAE 5% o4 sEdd
% AAAY &g oAdx FHAmdur et al,
1986). COHb2 AF oMy elHgdste AHrd 5
E7} 2.3~4,3%0M e 853 J& Ao 2FAT
3 gzatelg] #A glof FAGHOE frofd €5
2Aag Boln, 2 9~4 5%AE FAZHR Yo
5589 F9% tist YAEE e 35y Ft
£ Jeid, 5.0~5.5% M= dE8E 5L 3= 3§
G Qo] Huj A4 AnFz 2FALY FoF
A Holw, 5.0~7.6%AMe AT APt
AN EAEHOR fot 44 ARG Mol HoE
FRYHUS EPA, 1979).

B Ao zA8 uzZe xEA A9 37 COHb
¥27) 3.6%gem H3 6.9%7X 9 FEE Rt
B dre 593 ) FES o &8d AR, ddg F
G ER AMEe HAEE oide] 97(Chung et
al,, 1994) oM dirsled Y x=Z %] 5.6ppmo
¥ ¥% COHbE 2.4%E 23 5ol ¥EAABEY &
% COHb: dEE CO7l2d =28 /MBS
A Veyttz @ £ o #4 o2 CO tir#F
71EL A7g%E 1std ¥F COHbl 2%E ¥4
e 2N Faz Aok v)F 207 AN 8F
COHbY E2& ¥ 1.6%, HEAS 70%7F 1%
o8l Z(Wallace and Ziegenfus, 1985), 1976~
19803 &<t vl= 657N AFel|l A AL viEZE HE 1%
2 3yggiti(Radford and Dirzd, 1982). ©igg
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FAEF ¥ B £ 7ol A 28R
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TAAH Y Yitstethe] wE YL F47]To} 80%E
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T 1990 o)% YA E oa 7ZAHT QA 19959
ol% zHFatel Flol M YA wjE ko] 4Tt}
A F7 FAE BY Aoz Adsy YHE=3H 5,
1991). wehr goz wHAH x2FdY A driF
datzigtad A% AFY Pl S A3 ez w4
2=

YA gL =23 ¥ COHb #3 o) d7e X
EAED 3L Yoz ARG o2 HEFTO]
23 13 248 Zojy] d2o AF AHE YuiA 7]
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23y JAE ez & AddTe WY dgoiy
u]g29 2do) oM wE ofHE TAHEM B AT
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2 g3 9478 7122 dYFry I7E AYstd o
71299 g A ARHHE Y F U= FF
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5 @ =
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% COHbe H# 3.59%(1.1~6.9%)2 yElgon
A -9 250 FAFoR 93 Ao)g RHAT
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7l g8 datatehs, EZIFAZL g 54 2z
of 33 AEY A FAY ¢ digas ¥F
COHbzZtl EAHoZ2 {4 HAN(EF COHb
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(%) & =28 4 U
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