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Comparison Study of the Pulmonary Function and Serum Carboxyhemoglobin
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Background : A large number of pollutants such as sulfur dioxide, nitric oxide, carbon monoxide,
particulate matter, and ozone influence on the body. These pollutants put a burden on the lung and the
sequelae resulting from the oxidative stress are thought to contribute to the development of fibrotic lung
disease, emphysema, chronic bronchitis and lung cancer. Also, carbon monoxide generated from the
incomplete combustion of carbon-containing compounds is an important component of air pollution caused
by traffic exhaust fumes and has the toxic effect of tissue hypoxia and produce various systemic and
neurologic complications. The objective of this study is to compare the difference of pulmonary function
and serum carboxyhemoglobin(CO-Hb) level between the traffic policemen and clerk policemen.

Methods @ Three hundred and twenty-nine of traffic policemen, and one hundred and thirty clerk
policemen were included between 2001 May and 2002 August. The policemen who took part in this
study were asked to fill out a questionnaire which included questions on age, smoking, drinking, years
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of working, work-related symptoms and past medical history. The serum CO-Hb level was measured
by using carboxyoximeter. Pulmonary function test was done by using automated spirometer. Additional
tests, such as elecrocardiogram, urinalysis, chest radiography, blood chemistry, and CBC, were also
done,

Results : FEVI(%) was 97.1+0.85%, and 105.7£1.21%6(p<0.06). FVC(%) was 946:067%, and 1021+
1.09%, respectively(p<0.05). Serumn CO-Hb level was 24+0.06%, and 1.8+0.08%(p<0.05). After correction
of confounding factors (age, smoking), significant variables were FVC(%), FEVi(%) and serum CO-Hb
level(%6X(p<0.05).

Conclusion : Long exposure to air pollution may influence the pulmonary function and serum CO-Hb
level. But, further prospective cohort study will be needed to elucidate detailed influences of specific
pollutants on pulmonary function and serum carboxyhemoglobin level. (Tuberculosis and Respiratory
Diseases 2003, 55:560-569)
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Table 1. Basic Characteristics between traffic policemen & clerk policemen

" TP. "CP. il
(n=320) (n=130) prvale
*Age (years) 307 + 035 435 + 067 < 005
Duration of work (years) 33 £017 141 = 0.78 < 006
Smoking amount (pack-years) 114 + 062 104 £ 150 0.551
Smoking status, n(%)
Never-smoker 78(23%) 43(33%) < 005
Smoker 210(64%) 35(27%) < 006
Exsmoker 41(13%) 52(40%) < 006
* Chest X ray 0.587
normal, n(%) 208(95%) 79(94%)
abnormal, n(%) 15(5%) 5(6%)

*All of data was meanzSE.
" TP. : Traffic policemen, C.P. : Clerk policemen
*16 of 329 traffic policemen and 46 of 130 clerk policemen did not check chest X ray.
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Table 2. Differences in pulmonary function & carboxyhemoglobin level between total traffic

policemen & clerk policemen

TP. CP.
(n =329) (n =130) p-value
FEV/FVC'(%) 796 £ 052 787 + 0.60 0.25
FVC(L) 46 + 036 48 + 057 <00
FVC(%) 946 + 067 1021 = 1.09 <006
FEVi(L) 36 = 003 38 = 0M 023
FEVi(%) 971 = 085 167 £ 121 < 006
FEF 2-m5%(L) 38 + 0.06 36 £ 011 0.70
FEF -75%(%) 975+ 150 970 = 271 0.85
CO-Hb(%) 24 £ 006 18 + 0.08 <005

*%, of predicted value

(current smoker), FE% @ Hexsmoken) 2 Y
on, WERFE] A ZZ 78%W(23%), 2109
(64%), 419(13%)°1% 1, ¥mFE3 2 H$ 24z
439 (33%), 3HH(27%), 52%(40%) A THp<0.05).
FE%e uLBAEEY v aFARL 47
1142062713, 104:1503hdo2 Fo% xo)r}
UATHP=0551). FF WA 274e wEALT
298 F 3130l HALS AAslgeH, LA L
2987 (%6%), ¥ AYAAL 156%)Fe1Q 1, ¥
SRETE 7B, 13085 o] AAE ANEY
onj ol 798 FAAA(94%), 58S B A4
2A6%)E HAM F 2329 9% sol: ¢lgl
THp=0587). H] ANAAL WEHAFNA A3
ojFol 29, vl A Aol 74, HPFYE2A
o] 13, ¥vIFst 49, A% )3 LHde] 19
olNL, H WEARITL Ao FAAH 19, H
254 Z¥o| 34, Fuu|FLA0] 15o|gon,
olg &4 EF #Hrise 9L E2uE A% &
A& YU h(Table 1).

2.3 2@ Wls ¥ WS CO-Hb 55tz
FdAs 1) F94, FAFUAE B T8 7

¥ v Z A FEVI(%, of predicted value)e I
A& v TEAIZF 47 97.1+0.85%,

167t121%2 2FH&Fol Fa3HA FoHp<
005). FEVi(L)& nERAATIH H) WEHFET
Ztzt 360,031, 3.8:0.04LATHP>006). FVC(%):=
REAFEH ¥ BFFRFTOl 47 U6067%,
1021+1.09% 8 RFRZTo]l FodtA woichp<
006). FVC(L) 9A % Fo| Z+Z 46+0.36L,
430572 WER&Tol F3A @FRrHp<
005). FEV/FVC(%)e 5 To| Z+7t 796+052%,
7871060%2  Aol7l ATHP>0.05). FEFs 5%
(%) F ol 27t 975:150%, 97.0:271%2 &
Al frd @ Aol7h YATHP>006). FEFs-mu(l)E
T o] Z7 38+0.06L, 36¢ 0.11LFHp>0.05).
CO-Hb+A (%)= wERHATH ° HEAHITO
Zz}t 24+0.06%, 18:008% % WEH o] 493
Al = 3}Hp<0.06)(Table 2)(Fig. 1).
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Fig. 1. Differences in pulmonary function & carboxyhemoglobin level between total traffic policemen

& clerk policemen

Table 3. Differences in pulmonary function & carboxyhemoglobin level between never-smo-
ked traffic policemen & clerk policemen

T.P.

CP.

(n =78) (n =43) p-value
FEV/FVC(%) 819 * 0.86 804 * 108 0.29
FVC(L) 45 + 008 47 = 011 0.12
FVC(%) 946 + 132 1009 + 199 <006
FEV\(L) 37 + 007 38 + 009 0.49
FEV1(%) 1002 + 162 1065 + 190 <006
FEF &5-m(L) 40 + 012 38 + 020 043
FEF 574(%) 1030 + 273 1033 + 463 0%
CO-Hb(%) 15 + 003 14 + 008 059

7 102.2+1.62%, 1065+1.90% 2 WE 4 &7o] F9
&4 FUHp<005). FEVi(L)S w53 &r# 4|
WEART] 7+t 370071, 3.8+0.09LHTHp>0.06).
FVC(%)= g3y v agzdwel 474
94621.32%, 1009:1.99%% AEZETo] F3tA
UItHp<0.05). FVC(L)S 2FAZETH ¥ 1873
o]l Z4Zh 45:008L,  47+0.11LATHP>0.05).
FEV/FVC(%)E T ol Z¥Z 79.0£967%, 789+
846%% Aol7t YUATHp>0.06). FEFs ms(%)2 F
o] ZHzh 103.0+2.73%, 103.34.63%2 0|7k §i%
tHp>006). FEFsme(L)= F ol 27 40:0.12L,
38+020LATHp>005). CO-HbFA (%) wLEHZ
3 v wEAFT] 247 15+0.03%, 1.4:008%%
tHp>0.06)(Table 3).
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Table 4. Differences in pulmonary function & carboxyhemoglobin level between smoking

traffic policemen & clerk policemen

TP, —CP.

(n =210) (n =35) p-value

FEV/FVC(%) 788 * 073 789 * 149 0%
FVC(L) 46 + 004 50 + 011 <005
FVC(%) B8 + 086 1080 * 233 <005
FEVi(L) 36 + 005 39 + 011 <006
FEV1(%) 947 + 112 1060 + 309 <006
FEF s5.m(L) 38 + 008 38 + 024 098
FEF 25 5%(%) 941 + 202 977 + 640 051
CO-Hb(%) 30 + 008 28 + 017 036

Table 5. Multivariate analysis (Adjustment for

age & smoking)
p-value %% ClL
FEV1(%) 0.0005 1.17-2.02
FVC(%) 0.0001 0.64-0.98
FEV/FVC(%) 0.5681 058-1.02
CO-Hb(%) 0.0016 0.40-0.83

TARTOl FostA WdHp<0.05). FEVYFVC
%oy F o] Z+zt 78.8:0.73%, 789+1.49%= =}
ol7} RAUHp>0.06). FEFs7%(%)E F o] 7t
Zb 94.1+2.02%, 97.7+640%E Zol7t YATHp>
0.05). FEFxs-m(L)= % o] Z+7} 3.8+0.08L, 3.8+
024LAHp>0.06). CO-Hb+A(%)e AEAIZF
3 v aEFETol 242 3.0+0.08%, 2.8:0.17%%
THp>0.05)(Table 4).
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B FAE BYon(ZZ p=00001, p=0.0005), ¥
% CO-HbeRe WEFFTo| H AEAIT
H3 fog 3718 R oh(p=0.0016)(Table 5).
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