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Cross-sectional Study on Respiratory Symptoms due to
Air Pollution Using a Questionnaire

Ho-Jang Kwon, Soo-Hun Cho, Sun-Min Kim, Mi-Na Ha, Sang-Hwan Han

Department of Preventive Medicine Seoul National University, College of Medicine

A cross-sectional study was conducted in an effort to investigate the effect of air pol-
lution on respiratory symptoms. Two groups of female aged more than 20 living in the
unpolluted rural area of Taebul (n=159) and urban area of Taegu{n=140) were selec-
ted. The ATS-DLD-78 questionnaire was translated into Korean and administered with
minor modification. The proportion of smoker was less than 1 % in both area. Exposure
to smoking and higher educational level were more frequent in Taegu.

Age-adjusted prevalence rates of ‘chronic cough’, ‘chronic sputum’, ‘wheezing’, and
‘dyspnea’ were higher in Taegu than in Taebul. In particular, the prevalence rate of
‘chronic sputum’ in Taegu was found to be higher, which was statistically significant.
Exposure to smoking and education level were not concerned with all respiratory symp-
tom prevalence rates. _

In conclusion, this study indicates that an urban factor 1s related to the rates of respir-
atory symptoms in Korea.

Key words: air pollution, questionnaire, age-adjusted symptom prevalence rate
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smog AHZ o) ZF7) Ao fA 3t
of AAAFelL HFH A7t o] FAA firh
19573 Milano 4 71&x] WHO 3] &jof| A=
Age g FAQ dr)ede] FFEA 7]
A QS oHFc) o] F FEAY, A A
. 233 GFzALE 3l rled == o
71 G EA 3} 27 ko] FA ) g A7 B
A o] FoA gt (24, 1989).

)2 Bo] fehvely di71edd AR F o3
A7k} XY FEE AT FREA
A} Zhasta glovt AEAle] FE22 &0y
AxAEE 5 B3t e g EA e FEE 571
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97] wEol iyl ezt s E7|AFe AARA
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gF ZA o) w2 38§ s dow FAle AT
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FWell A | g3} 357 Astate] A
g 7= 196030 dRE AjE o) A
ye F2 chEzl 97w (cross sectional
study) 2.2 AEA 5 o] &sle] izl ege} A
Ao 2 dAtEE eAA AR 7] e HEr} ¢
2 FE Ao 3EFNA 2A 3 A4S vl
= Aol Ak AHEE AEA= 2 Cor-
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1977; Aled< %, 1972), *d=-2] Medical Research
Council (MRC) AEAE WMAste] L3l =
st vk (A4, 1969).
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A, 1969; &A= 53], 1985). 22 A
B Aol 7)o - o7 AT 24
o3 PAE e A2y ZA 9} 2o o]EYR =
< TA A A A A Hebg o 73 o] Zle)
59 FAke 238 FadA 4 Jehd (R
T3l e} 7hed, 1977). ZEA G F5-5 A
Ha g Al E BEAG Fale] AN Y
Fuinct 7)o o A delx = 3{5TY F
A= o] o] A3} 9le], "] 2ge] A% =
AX| el A 7F7]) BB (£ FAbo] B& Aol
2= 71EY AAAE o AFEHE Eud
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Table 1. The state of air poliution in the year of 1991

Environmental

Taebul Taegu

Standard
502 (ppm) 0.002 0.061 0.03
TSP (ppm) 18.6 91 150
0s{(ppm) 0.003 0011 0.02
NO: (ppm) 0.006 0.026 0.05
CO(ppm)’ 0.42 1.3 8
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SE I Utk IFVA FAE Fodste A5
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ARl 2.2}, AR E3bol A Q7oA A
2 o s, d7HEY F3H 9 5 o8
A Aol derng 73] el AF o] A
FH AEE NEsls AL vlS- S 8.3 Yol

ZF7IA FAel B HEL 4T MRColA
A5 AE=], v]=-2] National Heart and Lung
Institute (NHLD ol A 7088 2=, o]5-F48
3} (American Thoracic Society, ATS)ol| 4] Ajql&
3} grob-g0 2 vie] purgt A ¥4 (ATS-DLD-
78) Fol F3}F AL AZ A Q) HER]0)
o}

£ dFol A= v]=F533] (American Tho-
racic Society, ATS)o|A EF3}3+ HF=] (ATS-
DLD-78)& W3t F o189 43S 7z ¢
2] AAo gHA] W48 HAalsle] Alztaledct 3
A, ole ofn] o] B Eslm, AP Aol A
o}&3t ol S AR} £, o= Ty &
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Table 2. Contents of questionnaire

No. of questions

Question  No. of major No. of optional
. . . A+B
topics questions(A)  questions (B)

Cough 2 2 4
Sputum 2 2 4
Dyspnea 6 3 9
Wheezing 2 3 5
Smoking Hx. 3 6 9
Others 6 1 7
Total 21 17 38
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Fahdeh aQdm 23449 olaez A7)}
A Abgto] o] Fajel ZE djgksh AL W
A57) Asked et T, el ol4k o ng
L 29E 27hshd Ao @ Bae 7
7ol AelA g S 3 Fol] YAH L
2 b 2ol 1B A g% A9 Pl
T 4 Qe 292 AT, AR Fhele &
B Age] Ae + gom A EAo
FFEVE 271EA S 0T B FRE XY

At

3 MEX2 HE

Aoz sgont F
[e]
=

ZAAp} AE £

F3tglom 2ARRZES W EH S As] Sist
o AEEFE INE HES ST ZANA
7heRA] Fo] Al AdE AEdde o

—-316—
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& 7] TR QF YAH FAZAE wiAE
7] flsted 20 o| A} AEE = WA FAke §H
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2el Afole =R e Aoz AHEsd
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e AGH e AR ATk 54 A
g $Al= EAF AR Horlr golAe AR

2 A AFEES dgE s o2 A3k
EF F 2 Ay Fxo wel FARY Eel
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FAT-E EEQUT-R sto] AH Eshell 2%
F2-aES Ttk

1:1

A7

1. Z=AF CHANS) &
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13
ikl
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0x

ALY dubd 5AF 3 E7I1EA EE
of 43S vA gl AL Ay B}
%ﬂ%‘.‘i ezt J77t 7 4644, 452412
A G7kel| Z zlolr} glgort AR BT o
gzlo_a,ca]xi: 50e (42.1%)7F 7P & wbd o
9T AGL 409 35.7%)7F FHE o) Fo] A&
o] Ay EEr} B} x¥3tsElo] glr}(Table 3).
T Ao }HEEL Tt A Gl A LF oA
o] 15.1% 2 B9} 3.5% o 8]3) =& kAt
& Holx Itk (Fig. 1). 38714 S4Lde +
2 98 FAEE FAG BFE 1% o]3ty
2 7 FAe] A FASE glE 7SS

FAA7 29ge] l=A 2 e} (Table 4).
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2] ZA 51 52 Table 59 2o}, ‘gt
Ay, ‘SEAIEFIY L%

Table 3. Age distribution of respondents by area

Age Taebul Taegu
20~29 11 ( 6.9%) 0( 00%)
30~39 29( 18.2%) 42 ( 30.7%)
40~49 45 ( 28.3%) 50 ( 35.7%)
50~59 67 ( 42.1%) 41 ( 29.3%)
60~ 7( 4.4%) 7( 5.0%)
Total 159 (100.0 %) 140 (100.0 %)
p-value* <0.05

* chi-square method
‘Cacbul Tacgu

No schooling

32.2% SRR =——— 15.2%
Elementary schoot

46.0%
Middic school

183% ) e 31.8%

High school or beyond

35%

Fig. 1. Education levels of respondents by area.

Table 4. No. of persons exposed to smoking

Taebul Taegu
37 ( 31.4%)

No. of smokers*

0 64 ( 42.4%)

1 73 ( 48.3%) 69 ( 58.5%)
2 14( 9.3%) 12 ( 10.2%)
Total 151 (100%) 118 (100 %)
p-value™ >0.05

* No. of smokers who live with respondents.
** chi-square method

T A H diFA o] fEA el vls FL
2SS Bolon ‘gzl = o X o)
179% 2 ERQe] 7.5% ] vls) A2
oA & FHES BAr)

g 3E7] AR ¥AAERE F4, e,
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Table 5. Comparison of respiratory symptom prev-
alence rate between Taebul and Taegu

Taebul Taegu p-value®

Chronic Cough®™  11( 6.9%) 15( 10.7%) > 0.05
Chronic Sputum™* 12( 7.5%) 25( 17.9%) < 0.05
Wheezing 23( 14.5%) 21( 150%) >0.05
Exertional Dyspnea 23( 14.5%) 26( 18.6%) .> 0.05

Total 159 (100.0 %) 140 (100.0 %)

* chi-square method
** Cough for at least 3 months of the year for more than 2 con-
secutive years
=* Sputum for at least 3 months of the year for more than 2
consecutive years

A () So] glo} B e g BE o4
ol FHEL 5 A BE 1% vjgolgony
B o ol 7Y FATS A ZT) 3
o I At £F7] AR Fad sRARE
ol AEA S o Bl AL A A

Table 6. Symptom prevalence rate by age

o2 waslo] ¥4o) Zgsigch HEAGL =
AR S 3] AR 2AL WAl el M E
A& stg ot 7S AEAE 2| 7|
St Abado] 55% 2 AR Aol ot S}
Aol WL 1S A2 Brisio] WIS
ol e 245 el & A stedc).

rjolo] W= z %i o] 2AY S A2 Table 6
3} 2o}, BE F4bo] vhol7l 2743l g2} 271
LR S _‘f'-oh_ IR fEEe

FAA2 FIT ol g el g

AAFDE 7P el FDE s Abgo) 9
£ A% e AFE Uield 2 249 £
¢ TadEd 471 34 BF BARCE &

9J 3} zto] & Ro]X &= st} (Table 7).

e F3t, FF, FF, LFE o4 v I
2 e 331 B4 S Al stk 7 34 B
& o] o} & x}o] S RolA & 9strh(Table 8).

AE= 719 W]l mE 2ol YEASHL

Age No. of respondents  Chr. Cough Chr. Sputum Wheezing Exertional dyspnea
~40 . 82 4( 4.9%) 5(6.1%) 8(9.8%) 12(14.6%)
40~50 95 7( 7.4%) 15(15.8%) 15(15.8%) 15(15.8%)
50~ 122 15(12.3%) 17(13.9%) 21(17.2%) 22(18.0%)
Total 299 26( 8.7%) 37(12.4 %) 44(14.7%) 49(16.4 %)
p-value* <0.05 >0.05 >0.05 >0.05
* test for trends by approximation method using Mantel-Haensze! chi-square
Table 7. Symptom prevalence rate by passive smoking
No. of respondents ~ Chr. Cough Chr. Sputum Wheezing Exertional Dyspnea
Passive o 0 0 o
smoking(—) 101 8(7.9%) 11(10.9%) 18(17.8 %) 18(17.8 %)
Passive
. 8 . 0, ) 0, 0, [+)
smoking (+) 16 16(9.5%) 21(12.5%) 20(11.9%) 24(14.3%)
p-value* > 0.05 >0.05 >0.05 >0.05

* chi-square method
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Table 8. Symptom prevalence rate by education level

Education level ~ No. of respondents  Chr. Cough Chr. Sputum Wheezing Exertional Dyspnea
No schooling 57 5(88%) 3(53%) 5( 8.8%) 5( 88%)
Elementary school 105 13 (12.4%) 16 (15.2%) 17 (16.2%) 21 (20.0%)
Middle school 63 3(48%) 6 (9.5%) 9 (14.3%) 10 (15.9%)
High school or beyond 22 1 (4.6%) 4(18.2%) 6 (27.3%) 5(22.7%)
Total 247 22( 8.9%) 29 (11.7%) 37 (15.0%) 41 (16.6 %)
p-value* > 0.05 > 0.05 > 0.05 > 0.05
* test for trends by approximation method using Mantel-Haenszel chi-square
Table 9. Symptom prevalence rate by mode of administration
No. of respondents  Chr. Cough Chr. Sputum Wheezing Exertional Dyspnea
Self-administered 77 8 (10.4%) 11 (14.3%) 12 (15.6%) 15 (19.5%)
Interviewed 63 7(11.1%) 14 (22.2 %) 9 (14.3%) 11 (17.5%)
p-value* >0.05 >0.05 > 0.05 >0.05

* chi-square method

T AL gol dii-Eo] WAHA 2AL WA o ot
2} 233kl 7] W el o A g A st w]
aatdet. 7 242 HA 2AA} 1409 7H
t] 777 (55 %)0] 22 AEAE AL
HAE AR EAb 93 HEAE AAEsch
4 A7 fFHES ARk A
o 14.3% HAH FALAFS] A $-oll = 22.2% & A}o]
£ vellidev %7411—‘] 2.2 foaAl e Wkt
(Table 9). t}& ZALE-E 7)Y ub4l o] 2f3F 2}o] &
el A edsket.

ZA 41 ol 2}0) & A= 849 Gl o
HHE F A JFAT-E ZF2UTFE &
AR RE3 whfel 9% FAFEES 7ok

(Table 10).
A3 T E3) o] Fo) ‘b)Y Z=AHHF
& ¥ AT Aol 23 ol 6

Table 10. Age-adjusted symptom prevalence rate
by area

Taebul Taegu p-value*

Chr. Cough 7.6% 11.3% > 0.05

Chr. Sputum 7.3% 18.2% <0.05

Wheezing 14.3% 15.5% >0.05

Exertional dyspneal2.7% 18.6% >0.05

* chi-square method

10.7% N4 7.6%, 11.3% 2 A A7ke) +2F 2
olell Wt7}l gisich ‘FEAERFIH S

B& 77 14.5%, 18.6% ol A1 22} 12.7%, 18.6
%2 1 Fol7h Zlskd ot A AR
Fo18 Aol opaih. AN FA4
B2 AREFE olFol T A2} xol7t 2t
Zrbstdom s AFAdelA B EA o
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H)3le] EAZ 02 foslA & ghe& Byt

1 &

071293 557) A% ARIAE FH}7]
SA3te] 2 29) ATBE thel A 711 FRo)A]
AT S Folele Al g 53 sich.

AR Ezeel Jg 2ol 279 o
FoAE AHFae) Eake 24T o, 24
A4k Aol AA = AESH A 247

25 5T A¢lo] A3t 1y o] A}
g2 @R A9 A2 drjed 55
she o2 AFdiAde] AAl AFsta o= A
Aqe] egFEE= 2ol7t A o ot welA
d7leqd EA H2d g Ak AEAE A
3-8l % :r_“— olz}, 3% (misclassification)2]
AHE dAF WEIZ Ut FH 2ol A

o2 242} g S Eo) s, olzidt
g5 5L 7 /gl i3 FEAHEE ¥
uH A3 FAY F UES = d FHE T
A ek & sl &3 (personal sampling)3}
modeling S°] F2 A-4-5 1 ¢lth
el 23 (personal sampling)-2 7jeld g2 &
A7 FE A APAQ PR SR
23431 wylolct. izl A2E AR 2} Aol
Al EdE = L9dEAY S AHHY o
i;ﬂg— T lth= Aol ERAQY, B A7k 2=
2 o Faob 7 AlQleA A7 FE EAv|
‘24_"3* 855 3= Y TS A 2
t}. Modeling-& 29 E49 &43 o} &%
Az, A7) 2.d 3} 71\“4 4 d F A
& AR 71EAE & F 2]l o &
28 FA 3= vy Oi/ﬂ 7]-@2-10] 22 i)
olzt & 4= glr}. wpebA] FA X 2 9] A& 9l
2o g2 ert A53 2o 3 A 4%
o2 Ao e A LA 5 qlvke S 7}
32 9}
A= Awdae A3} Aol 3§

ﬂflﬂ‘m?.-?:r-\.i—\‘l

A 2A37] A% d3H o2 e AT

H 71577 F8A AHSE A ded 24}
o] Aoldrs izl Szt ZESE WS
43t Aol FAolrt. zEjut o] F 74x] v

EF drjegeg It n]E ik (subtle) W3}
zropd = 9l& wbF W7bekR] ¢F7) W iel F
2ol ZF71A FAbe| g A A (daily diary of
respiratory symptoms)2 7] &8} 4 (Schwartz
et al,, 1991)3} 3 F7)A o)ekE Al gulE E =4}
3k W 5ol AME-E AL Qo).

AR = dFAdE Aoz F95 2
F89 9FE EA3h= Aotk vjrledd
3F7) Aol ARA S B 15 AFoiARS
T, A 249l 7“"13“4 Z2 a3 F 387
A AgdAgel Fa AR o3 H]%%‘—%
a3l § I EE AAF oo} g} o]l o]
2 A, oA, BA S o] F AT
gz AdARc 53 FRdALE Fodolvt
AFA 84 Fo] TEFI|A AU Bl
7ol A9 g ¥ otz 3 F i A
Holl AF3l= Al7te] Born = 7] 2340 2|3
ZE7IA Ay AAsied g ol EEHI
ATHFFA! 5, 1991; Mutis et al., 1992; Arossa
et al, 1987). 7P S5 & A A S x sz
2o AFslE= A 7te] Bom g IR =
2AE 3FVA FAZ LSS AR ES A
v $& A7l 2 5 oot 53] =
vele] Aol JAF FAUTI AR
Howvg Folo o vEYH AAE A
T Sl AN ATl M= h e} o] F
2l ol f-2 Pl E I 9R LB FA A Ho|
AFE e TGS AR g7 s
23 A=A E A7l slodth(Abbey et
al., 1993).

£ ATelAe S A
Fd, #dA 89, A M) 52
3l d)7] ede] ZFIA FAEE vlA=
A Bzt st} ey A
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=) sl d7]ed Akge) A=A, AEA] A9
el x o}l AlE] Eoll f3E 287} glejof g}

A drled = g Al 3
s gl B A 2 A7 e AsEA Rl &
A%t grolth: EA AL W7o Ame= 87
Aol A A A& 3} AR @] wEell HE
It Ao A ed ek Hrle] dshe 2 1991
AR 718 SAHARE ol 83idt + &
AA R FA 7o) A2 27 o o AFA
Q ¥lZE FA7F siek 2su 7 A9 2F o
71233 A Aol oA Ee] SAFEUT, o
2 A7 2F7] 2] o] AT
TFEE olgAbrkie}t FHEAE dFAI e
HEA el vl z4z 3000, 5u) 7] wfEel 2
ARA ) Aolgre st e of
Zed=rE Asteka & o ok 2a FHE S
Az A 2] otk 3 FHFEAl T
FolE B o}3A7lAE 0.041~0.055ppm, &
FHazle 134~197,ug/m3°i 19913 =9} v
gk S HoliL glo] Ao Fulo] A
23k 717HEqt EA ol vlE] w2 FE] o
7184 EA 2 UL & 5 U
=7 A3, 1992).

AFAY AANETEA Y 842 25 g
zo} Algixe] X ZEglch 3F7A T4
AEAE WA dAEE B F JEE FAEHY
WA 971w A EE A A=
ZAA-ARAALE B3 dA &S B b gl =
el Mz A 2] A& Br19ste] 23
S N2 HA-AAAE AAEE Heo 9]
Ao (QFS 5, 1982). ¥ AT HAEAY
AZ =o N Hrie FAER Zatdoh AE
218 A =g AF3] HalAe AdFAE o
Aro g Aegt Al7kE 74AE T3 AA-AZR AL
5 AAE AE Ao dA&E Hrlstolof

.11)1

).

& Zolth.
BHREE 343t she A A% 23
¥+ ol A9 FHez 4EAe] ARE

gold standard ¢} v]wsle] 77} e} Eo]xE
ARgte =4 e = 9 1960 HEe 3
3 VA AERA ) el A A o)y
AZ, 71, A, 3R 5 FRL IFA F
A9 Bt =E A FsE e 2¥e] FylA o] Fo
A gko}. ey o] F VIRl FAbtke] AAl 7l
Fe ZAsl] AF] el FAFHUE ¥
713, A9, 3FIH 5o TS AET gold
standard 7} @AY Wi FRH 0] A BlFEE
723 = ¢l vk (Samet et al, 1978). 28} &
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Health Risk of Organic Pollutants in the Suspended Particulates
in a Traffic Area of Seoul

Dong Chun Shin, Yong Chung, Jong Man Kim,
Seong Eun Park, Yong Wook Lim

Department of Preventive Medicine and Public Health and Institute for
Environmental Research, Yonsei University College of Medicine

Due to rapid industrialization and economic development since 1970’s, Seoul has
become known as one of the most heavily polluted cities in the world. This is especially
because of its air poltution.

This study was conducted to characterize the cancer risk from organic pollutants in
the suspended particulates of Seoul.

Extractable organic matter (EOM) and PAHs in Shinchon, a major traffic area, were
measured monthly in two periods of Aug. 1987~Sep. 1988, and Sep. 1990~ Aug. 1991.
While the differences both of EOM and benzo (a) pyrene concentrations between these
two periods were not significant (P> 0.05), the differences between heating and non-
heating seasons were significant (P < 0.01). The estimated mean concentrations of EOM
and benzo (a) pyrene in fine particles in non-heating season were 3.98 4g/m3 and 0.51 ng
/m3 respectively, and in heating season were 6.75 g/ m? and 2.96ng/m? respectively, in
thede two periods combined.

The caiculated risk from EOM was compared with that from benzo (a) pyrene and also
these values were compared with the level of acceptable risk.

Key words: health risk, air pollution, organic pollutants
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