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Effects of ozone on emergency room visits of respiratory

diseases among children in Hefei City

XIAO Changchun, YU Linling, YAN Derui, ZHU Yu

(Department of Environmental Health, Hefei Center for Disease Control and Prevention, Hefei 230091, Anhui, China)

Abstract: Objective To explore the effect of O, exposure on emergency room visits for children with respiratory dis-
eases in Hefei City. Methods Day-by-day data on children’s emergency department visits, air pollutant monitoring data
and meteorological data were collected from January 1 2017 to December 31 2019 at a children’s hospital in Hefei City.
The effects of different concentrations of O, on children’s emergency department visits for respiratory diseases were eval-
vated based on a distributed lag non-linear model (DLNM) , in which the variables such as meteorological factors, tem-
poral trends, and days of the week were adjusted. Results A total of 153,995 emergency room visits for childhood re-
spiratory diseases were included in the study period, and the number of emergency room visits for childhood respiratory
diseases increased with the increase of O, concentration. Relative to 60 wg/m’, the RR(95% CI) values of single-day
lag effects of O, concentrations at P, , Ps,, P, and P, on emergency room visits of children were 1. 004
(1.000-1.008), 1.031 (1.016-1.045), 1.062 (1.037-1.087) and 1.084 (1.053-1.115), respectively, and the RR
(95%CI) values of cumulative lag effects were 1.009 (1.001-1.013),1.082 (1.046-1.119), 1.185 (1.112-1.263) and
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1.244 (1.159-1.336) , respectively. Effects of O, on emergency room visits for respiratory diseases between boys and

girls had no statistically significant different. Among different diseases, the RR values of single-day lag effects of O, at

concentrations range of P,; to P, on the number of emergency room visits for acute upper respiratory infection, acute

lower respiratory infection and pneumonia were 1.006-1.072, 1.006-1.058 and 1.005-1.060, and the RR values of cumu-

lative lag effects were 1.009-1.223, 1.003-1.359 and 1.017-1.450, respectively. Conclusion Elevated O, concentra-

tions in Hefei City may increase the risk of respiratory diseases in children.
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Table 1 Basic information on emergency room visits for respiratory diseases in children, air pollutants and meteorological factors
IS XS P, P Py, P Py,
aigiie/ (Nk/d) 14140 90 113 133 160 218
B/(AK/D) 81+24 51 65 78 94 126
L/ (ANR/d) 59+19 35 46 56 68 95
S LR ARG (NIR/d) 79+24 47 62 76 92 124
AR IEIE Ry (ANR/d) 30x13 13 21 27 36 53
Jiti 5 ( NWR/d) 179 7 10 15 23 35
O, FiEWRE/ (ng/m’) 102.0+47.8 33.1 63.8 97.3 134.8 191.1
PM, TRV E/ (pg/m’) 49.1+30.8 15.4 27.2 41.1 61.4 109.6
PM,, Btk / (pg/m’) 73.5£37.2 245 47.2 68.1 93.0 137.6
SO, Bk E/ (ng/m’) 8.5+4.5 3.0 5.0 8.0 10.7 17.2
NO, B/ (ng/m’) 43.6+19.6 19.2 28.3 38.7 55.6 80.8
CO it/ (mg/m’) 0.8 +0.3 0.5 0.7 0.8 0.9 1.4
i/ € 16.9+9.5 1.8 8.6 17.4 24.7 30.7
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Figure 1
Hefei City
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Exposure-lag-effect plots of the effect of O, concentration on emergency room visits for respiratory diseases in children in

A. Total emergency room visits; B: Emergency room visits for boys; C: Emergency room visits for girls;
D: Emergency room visits for acute upper respiratory infections; E: Emergency room visits for acute lower respiratory

infection; F: Emergency room visits for pneumonia.
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Figure 2 Single-day lag effects of different airborne concentrations of O, on emergency room visits for respiratory diseases in chil-

dren in Hefei City

A Total emergency room visits; B: Emergency room visits for boys; C: Emergency room visits for girls; D: Emergency
room visits for acute upper respiratory infections; E. Emergency room visits for acute lower respiratory infection;

F. Emergency room visits for pneumonia.
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Figure 3 Cumulative lag effects of different concentrations of O, on emergency room visits for respiratory diseases in children in
Hefei City
A: Total emergency room visits; B: Emergency room visits for boys; C: Emergency room visits for girls; D: Emergency
room visits for acute upper respiratory infections; E: Emergency room visits for acute lower respiratory infection;
F. Emergency room visits for pneumonia.
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PM,,.SO, NO, #l CO, DA Jz it 28 if [ 42 & H H1 B (1.000~1.000) ,1.000(0.999 ~ 1.001) ,1.000( 1.000 ~
(df:5~9),0, ¥ ILEMF G RELHRALMZEE 1.000) F11.000(0.990~1.011) , Bt BHASHF 77 Hh Hoft 25
() B0 H i S 80 A R AR R0 5 ERRAR A RIS O, X LEMIR RGN 222 R
AT, UL A BT A R R My, W& 2., FEAE I A R

FEFERAIFIA O, 5H A <5 Wi 28 |

Fo AREEERFEHRET O, JEHKELE Py I X LEMER RFEERR 225t B R

Table 2 Effect of O, concentration at Pys on the total number of emergency department visits for respiratory
diseases in children under different models and degrees of freedom

i Je s 1] LAY RR(95%CI) i i Ik 1] X RR(95%CI)
F AR A 1.084(1.053~1.115) FAEAY 1.244(1.159~1.336)
+PM, 1.080(1.049~1.112) +PM, 1.240(1.154~1.331)
+PM,, 1.057(1.025~1.090) +PM,, 1.208(1.124~1.298)
+S0, 1.063(1.032~1.096) +S0, 1.206(1.121~1.297)
+NO, 1.064(1.032~1.096) +NO, 1.209(1.124~1.300)
lag0 +CO 1.080(1.049~1.111) lag05 +CO 1.241(1.156~1.333)
df=5 1.090(1.059~1.121) df=5 1.267(1.182~1.359)
df=6 1.086(1.056~1.117) df=6 1.263(1.180~1.352)
df=8 1.081(1.052~1.112) dr=8 1.222(1.140~1.309)
df=9 1.089(1.059~1.120) dr=9 1.258(1.172~1.350)
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