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Abstraclt, To study the short-term effects of air pollution on asthma visits and differences in susceptibility to various groups of people,
data for asthma visits from January 1, 2013 to December 31, 2015 were obtained from a Hangzhou hospital. Considering the nonlinear
relationships among concentration of air pollutants, respiratory hospital outpatient visits and meteorological factors, Generalized
Additive Models (GAM) and stratification analysis were used to explore the lag effects and differences in people stratifications. The
natural cubic spline function was used for smoothing the average temperature, the average relative humidity and the long-term trend,
using dummy variables to control the effect of the day of the week and of holidays. Correlation of PM, ;, NO, and SO, daily mean
concentrations were significant (under 0. 01) in Spearman correlation analysis, while the correlations of daily mean temperature and 3
pollutants were significantly negative. The lag effects of PM, s concentration on outpatient visits of asthma peaked at 3-5 days. The
relative risk of asthma reached maximum at lag day 5 as 1.0056 (95% CI. 1.0021-1.009 1), with per 10 pg-m ™’ increment of
PM, , concentration. The relative risk of asthma outpatient visits of all groups of patients were statistically significant (P <0.05). The
relative risk of asthma outpatient visits of males and young and middle-aged group were statistically significant at lag days 3-5, and for
females and the elderly, were statistically significant at lag day 5. With the introduction of the effects of NO,, the relative risk of
asthma outpatient visits increased at lag 5 day in co-pollutant models. The authors concluded that the increase of PM, ¢ may be related
to the increase of asthma hospital outpatient visits within 3-5 days in Hangzhou, and the effects on male group and elderly group were
more definite.

Key words : air pollution; short-term effects; time-series analysis; asthma; hospital outpatient visits
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Table 1  Descriptions of air pollutants and meteorological factors
mH FE/ PRI REE ORME RS o ps Rk R
i i A
NO,/pg-m > 1095 48.69 18.07 12. 14 35.71 46. 05 58.94 136. 00 40
PM, s/pgem 3 1095 62.39 37.55 8.94 37.43 54.70 77.00 376. 00 35
S0,/ pg-m~? 1095 21. 41 12.13 4.33 12.36 18.91 27.00 85. 00 60
FHR 1095 17.82 8.83 -1.94 10. 07 19.08 24. 94 35.39 —
AHXS MR/ % 1095 68.35 13.54 25.42 58.79 69.98 78.32 97.65 —

®2 BEmEie ARG

Table 2 Descriptions of asthma hospital outpatient visits
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NO, M3 s, [ 4 R XD |
NO, 1.00 " 0./74 " 0.72" 20,48 004 - 4
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50, . fn /gy & 100 | 4% -0.44% -0.34%
{ERSE S e /’ o ' 1. 007 0,00
o R R A v ! & 100
‘! e oy

1) % #Fm P <0701

fe e, AN T 5 4 R 18 ~ 64 B ABEH IR K,
RR {B 5 34" 010 295% CI. 1.0044 ~ 17015995

1. 006 9(95% CI.1.0029 ~1.0110) 5 XF F 4t A
BERI =65 4 AHBE, PM, XF 802 AUk 58 6 5% 0 #5
MR 5 d A G # B IERY, RR E 5351
J91.0082 (95% CI: 1.0034 ~1.0130) ., 1.009 6
(95%CI; 1.0003 ~1.0190).
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Table 4 RR and 95% CI of PM, 5 with a 10 pg+m ~* increment to
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i fE KE d HEX &I B (95% CI)

0 0.9974(0.9935~1.0013)
0.9951(0.9914 ~0.9988) *
0.9949(0.9913 ~0.9985) *
1.0040(1.0006 ~1.0075) *
1.0024(0.9989 ~1.0059)
1.0056(1.0021~1.0091) *
1.0004(0.9969 ~1.0039)
1.0009(0.9972 ~1.0045)

~N O R W N =

1) = 3/R P<0.05

A AEfk, M1.0054(95%Cl: 1.0014 ~1.0095).
FBF5IA NO, Fl SO, J&, PM, , XF BN gt i2 AR 1K)
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1) * R/~ P<0.05
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