38

K &% Ok 2 & &
KOREAN ]. SANITATION
Vol. 9, No. 1, 38~52(1994 )

W71} A3d T BHF ¥ A+

d

QA7) AE

qo
>
i

epsta B 9 A gTa
WFBABAY AGRHAY

A Study on the Relationship of Air Pollution
and It’s Health Effect

Yoon- Shin Kim - Chan-Ki Shin* - Jun-Min Jeon

Institute of Environmental & Industrial Medicine, Hanyang University
*Experimentation and Analysis Laboratory
Han River Environmental Management Office

Abstract

This study examines three different relation effects of air pollutian on health in Seoul city
during 1988-90 : an effect on respiratory disease mortality, the frequency of hospital in- pa-
tients for asthma, and jogging in the morning. The results seemed likely to show positive as-
sociation between respiratory mortality and asthma in- patients and ozone concentration. It
also suggested that jogging as morning exercise was not recommended in the morning be-
cause of the highest concentration of major pollutants in the morning(7 : 00-8 : 00 a.m.).
The epidemiological and statistical investigation of air pollution on health effects to be stud-
ied in further detail since these these findings have provided some limited conclusions.
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Table 1. Monthly average deaths of total mortality
and respiratory diseases in Seoul, 1988 ~
1990.

Variable Mean | S.D. Range

Total |2713.50( 326.68 {1549~3189
Total mortality {Male |1508.00| 185.45 | 823~1737
Female [1205.50( 150.25 | 726~1452

Total 9344| 1741{ 52~ 124
Male 66.19| 1348 | 31~ 87
Female | 27.25} 583| 14~ 40

Malignant neop-
lasm of respirat-
ory and intrath-
oracic organs
Malignant neop-|Total
lasm of trachea,iMale
bronchus and  |Female
lung

84.17| 1658 | 44~ 114
59.19] 1246 | 25~ 78
2553 759 | 12~ 58

Total 13844 2438 | 95~ 204
Male 7475) 1502 | 50~ 116
Female | 6369 1267 | 41~ 95
Diseases of the|Total 158 127 0~ ¢4
upper Male 0721 078 0~ 2
respiratory tract|Female 092 113 0~ 5
Other diseases |Total 136.83| 2420 | 94~ 203
of the respirat-|Male 74.03| 1487 50~ 116

Diseases of resp-
iratory system

ory system Female { 6282) 1249 | 41~ 93
Total 044| 077 0~ 3
Influenza Male 0171 038 0~ 1

Female 028 057 0~ 2
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Fig. 1. Trend of total deaths in Seoul, 1988 ~1990
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Fig. 2. Trend of deaths of diseases of respiratory
system in Seoul, 1988 ~1990
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Table 2. Monthly mean concentration of air pollu-
tants in Seoul, 1988 ~1990.

Pollutant M+S.D. Range
SO ppm) 0.052+0.037 0.011—0.141
TSP(ug/m) 121 +37 56201
CO(ppm) 44+20 1.3—8.3
NO( ppm) 0.037+0.013 0.022—0.063
Os( ppm) 0.024+0.018 0.007-0.078
THC( ppm) 32+32 23-215
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Fig. 3. Trend of concentration of 1)TSP, 2)SO:, 3)NO,, 4)CO, 5)0; and 6 YTHC in Seoul, 1988 ~1990
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Table 3. Correlation martrix for variables selected(n=36).

DEA RESP SO, Co NG, O THC
DEA 1.0000 5383**  -1923  -.4063* -.0146 .0598 3101 -.0700
RESP 1.0000 2446 .1668 1336 .1788 2553 -.0273
SO, 1.0000 .7661** 3329 .2282 0605 2446
TSP 1.0000 -0127  -.0194 -.2012 3215
CO 1.0000 8514** 6611** -.0060
NO, 1.0000 6401** -.0283
O, 1.0000 -.0832
THC 1.0000
*P <001 **P < 0.001
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Table 4. Multiple regression analysis result of num:
ber of total deaths.

Variable B SE B R-square
THC 8.4633 16.3765
Cco -107.6302 53.6053
TSP -6.2943 23772
Os 7914.6114 37825670 0.3519
S0, 4182.7803 2441.1428
NO, 5560.5560 7475.4232
Constant 3308.2830 2704275

DEA(3 A} % %) = 8.46( THC) — 107.63
(CO)—6.29(TSP) +7914.61(0,) +4182.78
(S0:)+5560.56( NO,)+3308.28

A frolAde] sl Wl i FHEA
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45 AR A3 A9wsR TSPr A9
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DEA(ZAPg4) = —3.58(TSP) + 3146.68
(R- square=0.1651)
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Table 5. Multiple regression analysis result of num-
ber of respiratory deaths.

Variable B SE B R- square
THC -0.5933 1.3758
CO -5.0715 4.5033
TSP 0.0204 0.1997
Os 488.5117  317.7702 0.1662
SO, 197.4133  205.0783
NO, 4324151  628.0039
Constant 120.5989 22.7184

488.51(03)+197.41(S0.) +432.42(NO:) +
120.60
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Table 6. Monthly mean in- patient( number) in a
hospital and air pollutants(concentra-
tion) in Sungsu area, 1990 ~91(N=24).

Variable Mean S.D.
Asthma( person) 20 6.5
Respiratory( person ) 233 85.7
SO« ppm) 0.057 0.036
TSP( pg/m) 198.0 39.2
CO(ppm) 25 1.1
NO.( ppm) 0.046 0.007
Oy ppm) 0.010 0.004
THC( ppm) 29 04

ol

HolA vehd uls}h zto] Ao U
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(ASTHMA)3} 2.&(0,), &3k, ( THC)RE

Table 7. Correlation coefficient for variable se-

lected(N=24).

Correl-

T Asthma RESP SO, TSP CO  NO,
ations:

Asthma 1.0000

RESP -.5926 1.0000

SO,  -.1143 .0246 1.0000

TSP -.0485 -.1612 .7569" 1.0000

CcO -.2274 0761 5082** .7604* 1.0000

NO. -5013 -.0387 4974 4142 5912 1.0000
0, 1095 2380 -.8214** -5393 -7743" -.5718
THC 0940 -.3264 0876 4802 2414 .1323

o] ART/L vehd ¥ 7let 29EHS A
o #AE vehl FAAH2E {oMe] &
AsA] dskeh. & AREMY AR 7B
AR JLhHaL F9 Frlel W7l dEA
FTEFPE 2 2A%E MAAE d4v A=
A G AR 53] o3 R4
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33 CI7|292t ol Snte Ay
MEAl 7|22 E ) AlZhY gt By

dHrledxtge B3, E3F, WolF F
3/MAGukE AAEe TSP, SO, NO, CO

Table 8. Hourly average concentrations of air pollutants in 3 sites( Kwanghwamun, Bangi, Bulkwang) in

Seoul, 1988 ~1990.

Times( hr)

Pollutants 5-6 6-7

7-8 13-14 21-22

88 89 90 88 83 90

8 9 88 8 9 8 8 90

TSP(pg/m) 129.5 1345 133.6 153.6 1579 162.7 1809 186.6 191.4 96.5 104.3 1255 154.6 144.3 162.1

SO ppm)
NO« ppm)
CO(ppm)
Osx(ppm)

0.058 0.054 0.065 0.069 0.055 0.071 0.070 0.056 0.072 0.034 0.031 0.035 0.042 0.044 0.051
0.027 0.022 0.025 0.047 0.027 0.027 0.059 0.032 0.029 0.024 0.022 0.028 0.043 0.025 0.034
254 373 334 302 372 329 283 372 339 145 219 176 199 280 281

0.018 0.027 0.053 0.021 0.030 0.043 0.026 0.036 0.041 0.021 0.035 0.019 0.026 0.029 0.054
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Table 10. Summary of health effect studies of Air pollution in Korea.

Analytical

Author( Year) Survey Period The subject of study
method
Epidemiologic Chung, k, ¢.(1969) 1/1968%3-2/1969 Outpatient
study Yoon, M.J.(1971) 8/1967%1-1/1968 Senior highschool students
Shin, Y.S.etc.(1972) 2-3/1971 Residents
Lee, J.D.,etc.(1982) 1/1981 Primary schoot children
Cha, C.W.,etc.(1988) 4/-7/1981 Office workers
Kim, Y.S.,etc.(1990) 3-4/1990 Primary school children
Kim, Y.S.,etc.(1991) 3/1991 Taxi drivers
Statistical Cha, C.W.,etc.(1981) 1980 Health Insurance Company data
analysis Cha, CW.etc.(1988) 1986 Health Insurance Company data
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