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Health effects of air pollution on respiratory system in Xigu District of Lanzhou
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Abstract; Air pollution is easy to induce all kinds of respiratory diseases, causing serious damage to human health. In this
study, the health effects of air pollution on respiratory system in Xigu District of Lanzhou from 2014 to 2018 were
investigated by using the time series generalized additive model (GAM) of Poisson regression and the analysis method of
population stratification. The results showed that: (1) Air pollutants such as PM, ., PM, SO,, NO,, 0,8h and CO had a
lag effect on the occurrence of respiratory diseases. For every 10 pg/m’ increasing in pollutant concentration (1 mg/m’
increasing in CO) , the increasing of hospitalization for respiratory diseases were 1.06% , 1.04%, 1.10%, 1.07%, 0.97%
and 3.83%, respectively, in the best lag days. Gaseous pollutants (SO, and NO,) were more harmful to human respiratory
system than particulate matter (PM, 5 and PM ;). (2) PM,,, PM,,, SO, and NO, had the greatest impact on pneumonia,
and the harm to women's health was slightly higher than that of men. O,8h had the greatest impact on chronic obstructive
pulmonary disease, and the impact on men’s disease was slightly higher than that of women. Asthma, upper respiratory tract
infection and bronchitis were significantly affected by SO,. (3) People aged 0—14 years were the most susceptible group of
respiratory diseases, followed by those aged =65 years. (4) Winter and spring were the high incidence period of respiratory
diseases. The concentration of pollutants and the number of hospitalized patients with respiratory diseases in a single day in

the heating period were higher than those in the non-heating period, and the lag period of respiratory diseases in the heating
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period was about 2—6 days earlier than that in the non-heating period. (5) In the multi pollutant model, the interaction of
different pollutants had synergistic or antagonistic effects on respiratory diseases. Among them, PM,,, PM,; and CO were
independent risk factors for the increasing in the number of hospitalized residents with respiratory diseases in Xigu District,

and SO, exposure had the most significant influence on the results of different stratification.

Key Words: air pollution; respiratory diseases; generalized additive model; health effect; lag effect
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Table 1 Descriptive statistical results of inpatients with respiratory diseases, air pollutants and meteorological factors (2014—2018)

e _ _ %L Percentile
X £S Min Max IQR
Type P, Py, P
W8 2R B3 A e AKX Jiti ¢ 4+2.96 0 2 3 5 21 3
Number of hospitalizations P 1+1.09 0 0 1 1 8 1
for respiratory diseases 1 P BH S P i 1£1.32 0 0 1 2 8 2
B2 I 1£1.08 0 0 1 1 6 1
XRER 1+0.91 0 0 0 1 7 1
5] Gender Bk 5+2.86 0 3 4 6 20 3
7 3%2.20 0 1 3 4 16 3
AR Age 0—14 % 3+2.61 0 1 3 5 16 4
15—64 % 2+1.31 0 0 1 2 7 2
=65 % 3£2.10 0 2 3 4 13 2
Z= 15 Season % 8.004.45 1 5 7 11 30 6
"2 5.90%3.17 0 4 5 8 20 4
% 8.34+4.20 1 5 8 11 28 6
% 8.97+4.34 1 6 8 12 26 6
At 1] Period P32t 9.19+4.54 1 6 8 12 28 6
FER I 6.81+3.69 0 4 6 9 30 5
KRG PM, 5 48.71£24.22 11 32 42 60 192 28
Air pollutant ( wg/m*) PM,, 118.21£79.88 22 75 102 137 949 62
S0, 19.54x13.38 3 9 16 27 75 18
NO, 46.19+18.52 11 33 44 56 124 23
0, 54.20£22.74 7 36 51 70 140 34
CO/(mg/m*) 1.23+0.65 0.11 0.78 1.01 1.5 4.2 0.72
SERE IREE/(°C) 7.82+9.72  -16.7 -0.7 9 16.33 26.4 17.03
Meteorological factor AHXS IR/ % 61.36£16.36 20 49 61 74 100 25

X V{4 Meanvalue; S:#5#EZ= Standard deviation; Min ; z/MEH Minimum; Max ; 5t K{f Maximum; IQR ; P44 ¥ Interquartile range ; Pn 3871
n% A i
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Fig.3 Lag effects of air pollutants on respiratory diseases
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Fig.4 The exposure-response curve between air pollutants and respiratory diseases
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Fig.5 Health effects of air pollutants on different population stratification

* % % .P<0.001; * * .P<0.01; =* .P<0.05
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