Journal of Korean Society for Atmospheric Environment
Vol. 32, No. 6, December 2016, pp.575-582
https://doi.org/10.5572/KOSAE.2016.32.6.575

p-ISSN 1598-7132, e-ISSN 2383-5346

MEA 7] 5 o|itstEA SEQ MAS 2| Hlu AY
- 2012~20134 X|HALS| L XAl XIRE SH2E -

Comparison Study of Nitrogen Dioxide and Asthma Doctor’s
Diagnosis in Seoul
— Base on Community Health Survey 2012 ~ 2013 -

Sang-Gyu Lee*, Yong-Jin Lee", Young-Wook Lim", Jung-Su Kim* and Dong-Chun Shin"

Chemicals Registration & Evaluation Team, Risk Assessment Division,
National Institute of Environmental Research
YThe Institute for Environmental Research, Yonsei University
*Transportation Pollution Research Center, National Institute of Environmental Research,

Environmental Research Complex

(Received 6 July 2016, revised 20 August 2016, accepted 14 November 2016)

Abstract

Seoul city has high population density as well as high traffic congestion, which are vulnerable to exposure of
environmental pollutions caused by car traffic. However, recent studies are only on local regions about road traffic
and air pollution or health effect of road traffic on residents. Thus, comprehensive study data are needed in terms of
overall Seoul regions. In this study utilized the nitrogen dioxide concentration through the national air pollution
monitoring network data, 2012 to 2013. It also divided regions into high and low exposure districts via the Origin
destination data developed by the Korea transport institute to quantify and evaluate the effect of transport policies
and analyzed a correlation of asthma symptoms with high and low exposure districts through raw data of
community health survey from the Korea centers for disease control and prevention. Based on the collected data,
the pearson’s correlation analysis was conducted between air pollution substance concentration and high exposure
district and multiple logistic regression analysis was conducted to determine the effect of traffic environment and
factors on asthma symptoms of residents. Accordingly, the following results were derived. First, the high exposure
district was higher concentrations of nitrogen dioxide (NO,) as per time compared to those of the low exposure
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district (p<0.01). Second, analysis on correlation between average daily environmental concentration in the air

pollution monitoring network and road traffic showed that nitrogen dioxide had a significant positive correlation
(p<0.01) with car traffic and total traffic as well as with truck traffic (p <0.05) statistically. Third, an adjusted odds

ratio about asthma doctor’s diagnosis in the high and low exposure districts was analyzed through the logistic

regression analysis. With regard to an adjusted model 2 (adjusted gender, age, health behavior characteristics, and

demographic characteristics) odds ratio of asthma doctor’s diagnosis in the high exposure district was 1.624 (95%
CI: 1.269~2.077) compared to that of the low exposure district, which was significant statistically (p<0.001).
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Fig. 1. Selection of study data.
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Fig. 2. Classification of high-exposure areas and low exposure areas by administrative districts in Seoul (2012 ~2013).

Table 1. NO, concentration distribution of atmospheric

monitoring network. (unit: ppb)
High exposure district Low exposure district
p-value*
N Mean+S.D N Mean+S.D
92,712 343+18.0 197,398  32.6+17.8 <0.001

*T-test

Table 2. Pearson correlation to NO, on traffic volume.

Car Bus
NO, 0.36" 0.26

Truck Total traffic

0.29% 0.36"

*Pearson correlation test (p <0.05)
" Pearson correlation test (p<0.01)
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Table 3. Baseline characteristics of study population (asthma doctors diagnosis).

Total n=136.,590

Heavy traffic district (n=11,792) Low traffic district (n =24,798)

Asthma Non-Asthma p-value Asthma Non-Asthma p-value
n(%) 296(2.51) 11,496 (97.49) 622(2.51) 24,176 (97.49)
Age (years)* <0.001 <0.001
19<Age<45 124(2.01) 6,030(97.99) 272(2.13) 12,511(97.87)
45<Age<65 90(2.15) 4,100 (97.85) 183(2.11) 8,509 (97.89)
65<Age<75 51(4.84) 1,003 (95.16) 119 (4.86) 2,331(95.14)
75<Age 31(7.87) 363(92.13) 48 (5.50) 825(94.50)
Sex* >0.05 >0.05
Male 139(2.42) 5,593 (97.58) 278(2.34) 11,605 (97.66)
Female 157(2.59) 5903 (97.41) 344 (2.66) 12,571(97.34)
BMI* <0.001 0.001
Normal 133(2.06) 6,330(97.94) 304(2.31) 12.863(97.69)
Overweight 76(2.77) 2,665(97.23) 127(2.32) 5,355(97.68)
Obesity 1 68(2.93) 2,254 (97.07) 162(2.97) 5,287(97.03)
Obesity 2 19(7.14) 247 (92.86) 29(4.14) 671 (95.86)
Smoking* >0.05 <0.05
Current 69(2.79) 2,402(97.21) 134 (2.44) 5,366 (97.56)
Former 56(2.70) 2,018(97.30) 128(3.07) 4,047 (96.93)
Never 171(2.36) 7,075 (97.64) 360 (2.38) 14,759(97.62)
Alcohol drinking* <0.05 <0.001
Yes 244(2.38) 9,988 (97.62) 503(2.37) 20,757 (97.63)
No 52(3.33) 1,508 (96.67) 119(3.36) 3,419 (96.64)
Exercise (day)"
Walking 446+2.71 502+2.49 <0.001 498+4.52 5.04+2.80 >0.05
Moderate 093+1.72 1.02+225 >0.05 127+£4.39 1.04+2.73 >0.05
Intense 1.00+1.81 0.85+£2.26 >0.05 0.59+1.39 0.82+£2.49 <0.001
Education* <0.001 <0.001
Middle school 80 (4.66) 1,637(95.34) 197 (4.26) 4422(95.74)
High school 63(2.23) 2,765 (97.77) 154(2.12) 7,100 (97.88)
University 153(2.11) 7,094 (97.89) 271(2.10) 12,654 (97.90)
House income* <0.001 <0.001
Quartile 1 85(4.16) 1,957(95.84) 209 (3.80) 5,296 (96.20)
Quartile 2 68(2.61) 2,540(97.39) 155(2.36) 6,423 (97.64)
Quartile 3 58(1.67) 3,413(98.33) 154(2.16) 6,971 (97.84)
Quartile 4 70(2.50) 2,733 (97.50) 68 (1.80) 3,717 (98.20)

*Chi-square test
"T-test
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Table 4. Estimates of the regression coefficients of pre-
dicting asthma using a mixed model.

Odds Ratio Estimates

Effect QOdds ratio (95% CI)
Crude model 1.001 (0.870~1.151)
Model 1 1.047 (0.949~1.156)
Model 2 1.624% (1.269~2.077)

Crude model: Un-adjust

Model 1: Adjusted for Sex, Age

Model 2: Model 1 plus adjusted for BMI, House income, Drinking,
Smoking, Exercising, Education
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