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Objectives : Korean epidemiological studies have used adjusting for weather, time trend, and seasonality. The
reduced samples according to the subject's characteristics, model was applied to each reduced sample and the entire
such as the health services provided, the historical note sample.
with asthma, and age, to examine the acute effect of air Results : With respect to the health service, the effects
pollution on asthma using the Korean National Health on outpatients were similar to those for the total sample but
Insurance records. However, there have been few studies were different for inpatients. These similar effect sizes were
on whether the effects shown in these reduced samples are also observed in the reduced samples according to the
different from those of all samples. This study compared historical note with asthma and age. The relative risks of
the effects of air pollution on asthma attacks in three PMis, CO, SO2, NO., and O: among the reduced and entire
reduced samples with those of entire samples. samples were 1.03, 1.04-1.05, 1.02-1.03, 1.04-1.06, and

Methods : The air pollution data for PMq«, CO, SOz, NO, 1.10-1.17, respectively.
and Os and weather conditions including temperature, Conclusions : There was no clear evidence to show a
relative humidity, and air pressure in Seoul, 2002, were difference between the reduced samples and the entire
obtained from outdoor monitoring stations in Seoul. The samples.
emergency hospital visits with an asthma attack in Seoul,

2002 were extracted from the Korean National Health J Prev Med Public Health 2006;39(4):309-316
Insurance records. From these, the reduced samples were
created by health service, historical notes with asthma, and Key words : Air pollution, Asthma, Case-crossover studies,
age. A case-crossover design was adopted and the acute Epidemiologic study characteristics, Sampling
effects of air pollution on asthma were estimated after studies, National health programs
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Table 1. Number of emergency hospital visits for asthma according to subject's characteristics in
Korean National Health Insurance records for Seoul, 2002

H4Y: AT Bl B Bz

Subject's characteristics Number of visits Percent of visits
Comparison 1 In-patient 21475 89
Out-patient 232,634 96.5
Total 241,009 1000
Comparison 2 With historical note for asthma® 92,535 398
Total (out-patient) 232634 100.0
Comparison 3 Less than age 15* 69,266 750
Total (out-patient with historical note) 92,535 100.0

* Historical note for asthma means more than one hospitalization or more than three out-patient hospital visits from asthma per
year for the previous three years. Those with historical note for asthma were selected in 232,634 out-patients.
"Those less than age 15 were selected in 92,535 out-patients with historical note for asthma.

Table 2. Summary statistics of daily air pollution and daily emergency hospital visits for asthma in

Seoul, Korea, 2002

Percentile
Air pollutant IQR"  Mean Std
Min Q1 Median Q3 Max
Pollutant
PMuo (yg/nr) 489 3908 6187 8646 30200 4737 6756 39
CO (0.1ppmy) 054 407 57 823 3277 415 6.55 347
SO: (ppb) 085 275 4.08 600 2121 325 470 272
NO: (ppb) 225 2525 3425 4538 10800 2013 364 1466
O (ppb)* 100 1850 3700 5700 15850 3850 3987 2528
Weather
Temperature () 971 458 1401 2142 3032 1684 1290 955
Humidity (%) 2729 5154 6271 7233 9538 2079 6213 1423
Air pressure (hPascal) 99065 101006 101564 102173 103588 1166 101562 793
Asthma hospital visits per day
Total 57 462 613 802 2152 340 66030 30254
Out-patient 47 438 589 72 2131 334 63735 29746
In-patient 13 42 56 69 186 27 5884 2655
Those with historical note for asthmat 19 183 231 303 804 120 25352 11477
Those less than age 15 17 133 7 231 583 98 18977 90.74

* Interquartile range defined by the difference between 25th percentile and 75th percentile

12002.6.1-2002.8 31 (summer)

*Those with historical note for asthma were selected in 232,634 out-patients
$Those less than age 15 were selected in 92,535 out-patients with historical note for asthma

Table 3. Estimated relative risk (RR) and 95% confidence interval (Cl) of emergency asthmatic

hospital visit for the interquartile increase of air pollution by out- and in-patient in Seoul, Korea,

2002
Total Out-patient In-patient
Pollutant
95% CI* RR 95% CI RR 95% CI
PMuo 103 1.02 103 1.03 1.03 1.04 102 1.00 1.03
(60] 1.04 1.03 1.05 1.05 104 1.06 097 094 101
SO: 1.02 1.01 1.03 102 1.02 1.03 1.01 098 103
NO: 1.4 1.02 1.05 105 104 1.06 096 093 100
031 110 1.08 112 LIS 113 1.17 1.04 098 111
‘Relativerisk ~ t95% confidence interval ~ *2002.6.1-2002.8.31 (summer)
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Table 4. Estimated relative risk (RR) and 95% confidence interval (Cl) of emergency asthmatic out-
patient hospital vistt for the interquartile increase of air pollution according to historical note for
asthma in Seoul, Korea, 2002

Total Visits with historical note for asthma*
Pollutant
RR? 95% CB RR C95%Cl
PMio 1.03 1.03 1.04 1.03 1.03 1.04
Cco 1.05 1.04 1.06 1.4 103 1.06
SO: 1.02 1.02 1.03 1.03 1.02 1.04
NO: 1.05 1.04 1.06 105 1.03 1.07
03- 115 113 1.17 1.16 1.13 1.19
*Out-patient hospital visits for asthma

tHistorical note for asthma means more than one hospitalization or more than three out-patient hospital visits from asthma per
year for previous three years, among out-patient hospital visits for asthma

Relative risk

¥95% confidence interval
2002.6.1-2002.8.31 (summer)

Table 5. Estimated relative risk (RR) and 95% confidence interval (Cl) of emergency asthmatic out-
patient hospital visit with historical note for the interquartile increase of air pollution by all ages
and children under age 15 in Seoul, Korea, 2002

Total" Ageunder 15
Pollutant
RR* 95% CB RR 95%Cl
PMo 1.03 1.03 1.04 1.03 1.03 1.04
co 1.04 1.03 1.06 1.05 1.03 1.06
SO: 1.03 1.02 1.04 103 1.02 105
NO: 1.05 103 107 1.06 1.04 1.08
03 1.16 113 1.19 117 1.14 121

* Out-patient visits with historical note for asthma
*Visits under age 15 among out-patient visits with historical note for asthma

Relative risk
$95% confidence interval
-2002.6.1-2002.8 31 (sumimier)
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Figure 1. Estimated relative risk (RR) and 95% confidence interval (CI) of emergency asthmatic
hospital visit for the interquartile increase of air pollution according to three subject's
characteristics (O: total, A: out-patient visit, ©: in-patient visit, @: visit with historical note for
asthma among out-patient m : visit of children under age 15 among visits with historical note
for asthma and outpatient care).
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