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— Abstract —

A case-crossover study between air pollution and hospital

emergency room visits by asthma attack

Hyoung-June Im, Sang-Yun Lee, Ki-Jung Yun, Young-Su Ju*,
Dae-Hee Kang, Soo-Hon Cho

Department of Prventive Medicine, Seoul National University College of Medicine & Institute of
Environmental Medicine SNUMRC: Department of Social Medicine Hallym University”™

Objectives @ This study., using case-crossover design, search a relationship between

changing levels of air pollutants and asthma attack in asthma patients.

Methods : We searched the daily total number of asthmatic patients at hospital s
emergency room in Seoul, Korea by investigating total 49 general hospitals’ emergency
room records. Otherwise, We investigated medical records of asthmatic patients at one of
the 49 hospitals we have searched. We investigated addresses that they are living, diag-

nosis, smoking history, whether respiratory infection or not, medications.

We analyzed the data by 1:m conditional logistic regression used when matched case-
control study is analyzed. Control periods were chosen by bidirectional paired matching

technique 7, 14 days before and after case periods.

Results ' the relative risk of asthmatic attack by 100 ppm ozone increase between
June and September were 1.348(95 % CI = 1.010~1.619). Between November and
February. the relative risk by 100 wg/m* TSP increase, 100ppb sulfur dioxide and nitrogen
dioxide were respectively 1.278(1.010~1.619), 1.237(1.019~1.502), 1.285(1.006~1.640). In
stratified analysis, the relative risk were significant when the asthmatic patients were
children aged 15 years or below, when there were respiratory infection, and when the

patients took medications irregularly

Conclusions : There was statistically significant association between ambient levels of
air pollutants and asthmatic attack. So, we have to exert our efforts to minimize the air

pollution effectively, to protect public health from air pollution.

Key Words : air pollution, asthma attack, case-crossover design, air pollutants
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Daily 1 hour maximum ozone level
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Fig. 1. Daily maximum 1-hour mean value of
ozone in years 1996-1997.
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Daily 1 hour maximum sulfur dioxide level
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Fig. 2. Daily maximum 1-hour mean value of
sulfur dioxide in years 1996-1997.
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Table 1. Descriptive statistics of air pollutants, climate and daily number of ER visits for asthma

attack
Percentile
Contents Mean Stadard
10% 25% 50% 75% 90% deviation
Air pollutants
Ozone(ppb) 31 39 51 74 106 57.7 25.2
TSP (ug/nr) 122 164 233 334 470 270.2 154.2
SO, (ppb) 23 30 48 79 99 57.3 33.7
NO,(ppb) 55 66 81 99 115 84.1 25.0
CO(ppb) 24 29 37 48 62 40.5 15.8
Climate
Average ) 1.8 4.3 14.4 22.3 26.3 13.1 10.3
temperature(T)
Average
relative humidity (%) 41.4 50.3 61.9 73 82.4 61.6 15.4
Daily no. of ER visits 9 19 15 18 o7 15.7 6.7

for asthma attack

Table 2. Distributions of asthma patients who visited the emergency room of one general hospital for

asthma attack

Children Adult
age < 15 age > 15 p-value”
n = 227 n =405
Sex
male 106(46.7%) 201(49.8%) »0.05
female 121(53.3%) 204(50.2%)
Smoking
smoker or exsmoker - 134(40.3%) -
nonsmoker - 201(59.7%)
Respiratory infection
present or suspected 90(52.6%) 177(49.0%) 0.05
absent 82(47.4%) 185(51.0%)
Medication
regular 112(60.8%) 200(58.0%) »0.05
irregular or none 72(39.2%) 145(42.0%)
Follow up
discharge 181(79.6%) 192(47.4%)
admission 42(18.4%) 208(51.1%) 0.05
transfer 3(1.3%) 3(0.7%)
expire 1(0.4%) 2(0.6%)

1) p-value was derived from Pearson’ s chi-square test

& A 95 % A=
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Table 3. Result of conditional logistic regression in asthma patients who visited 49 general hospital

emergency rooms in Seoul, Korea

Period
Air All period June - September November - February
pollutants (n=8577) (n =2610) (n = 4606)
OR 95% C. 1. OR 95% C. 1. OR 95% C. 1.
Ozone(100ppb)” 1.002 0.972-1.034 1.090 1.005-1.182 0.989  0.949-1.031
TSP (100ug/m?)" 0.981 0.954 - 1.009 0.995 0.910 -1.088 1.049 1.010-1.090
SO,(100ppb)” 1.004 0.972-1.038 0.932 0.838-1.036 1.096 1.049 - 1.146
NO,(100ppb)"” 0.972 0.937 -1.008 1.001 0.926 - 1.084 1.066 1.015-1.118
CO(100pph)” 0.996 0.965 - 1.027 0.945 0.850 - 1.052 1.061 1.021 -1.103

1) Odds ratios were calculated by 100ppb increase of daily one-hour maximum value of ozone, SO,
NO,. CO. In case of TSP, odds ratio was calculated by 100us/m’ increase of daily one-hour maximum

value.

Table 4. Result of conditional logistic regression in asthma patients who visited the emergency room of

one general hospital for asthma attack

Period
Air June - September November - February
pollutants (n =343) (n =150)

OR 95% C. 1. OR 95% C. 1.
Ozone(100ppb)” 1.348 1.045-1.739 0.902 0.713-1.140
TSP (100ug/nr)” 0.879 0.684-1.129 1.278 1.010-1.619
SO,(100ppb)” 0.902 0.733-1.109 1.257 0.958 - 1.648
NO,(100ppb)"” 0.972 0.712-1.180 1.237 1.019 - 1.502
CO(100ppb)” 0.913 0.709 - 1.175 1.285 1.006 - 1.640

1) Odds ratios were calculated by 100ppb increase of daily one-hour maximum value of ozone, SO,
NO,. CO. In case of TSP, odds ratio was calculated by 100us/m’ increase of daily one-hour maximum

value.
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Table 5. Subgroup analysis of asthma patients who visited the emergency room of one general hospital

for asthma attack

Odds ratio for 100ppb ozone increase in each subgroup

Criteria

OR 95% C. 1. OR 95% C. 1.
Age Child(n = 127) Adult(n = 216)
(=15,15) 1.645 1.016 - 2.662 1.239 0.919 - 1.672
Respiratory Present or suspected(n = 182) Absent(n = 161)
infection 1.458 1.040 - 2.044 1.219 0.859 - 1.730
Medications Irregular or none (n = 194) Regular(n = 149)

for asthma

1.432 1.037-1.978

1.223 0.844-1.772

Smoker and exsmoker (n = 76)

Nonsmoker (n = 247)

Smoking
1.364 0.805 - 2.310 1.343 1.004 - 1.796
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