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Impacts of ambient air pollutants on childhood asthma from 2019 to 2023: An analysis based
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Nanjing Municipal Center for Disease Control and Prevention, Nanjing, Jiangsu 210003, China;
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Abstract:

[Background] Asthma poses a serious threat to children's growth, development, and mental
health, thus there has been an increasing focus on the control of asthma morbidity in children
and the assessment of its risk factors. A growing body of research has found that exposure to
ambient air pollutants an significatly increase the risk of childhood asthma.

[Objective] To understand the changes of ambient air pollutant concentrations in Nanjing and
asthma outpatient visits to Nanjing Children's Hospital, and to quantitatively analyze the effects
of exposure to different ambient air pollutants on children's asthma outpatient visits.

[Methods] Daily data of ambient air pollutants fine particulate matter (PM,), inhalable particle
(PMy), sulfur dioxide (SO,), nitrogen dioxide (NO,), carbon monoxide (CO), ozone (O,),
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meteorological factors (air temperature & relative humidity), and outpatient visits due to asthma in the hospital from January 1, 2019 to
December 31, 2023 were collected, and a generalized additive model based on quasi poisson distributions was used to quantitatively an-
alyze the short-term effects of ambient air pollutant exposure on outpatient visits due to asthma in the hospital.

The annual average concentrations of PM, s, PM,,, SO,, and NO, in Nanjing from 2019 to 2023 did not exceed the national lim-
its. For single-day lagged effects, the single-pollutant model showed that the effects of PM, s, PM,,, NO,, and CO on children's asthma
outpatient visits were greatest for every 10 units increase at lag0, with excess risk (ER) of 1.39% (95%Cl: 0.65%, 2.14%), 1.46% (95%Cl:
0.97%, 1.95%), 5.46% (95%Cl: 4.36%, 6.57%), and 0.18% (95%Cl: 0.11%, 0.26%), respectively, and SO, reached the maximum effect at
lagl, with an ER of 23.15% (95%Cl: 13.57%, 33.53%) for each 10 units increase in concentration. Different pollutants reached their maximum
cumulative lag effects at different time. The PM,,, PM,;, SO,, NO,, and CO showed the largest cumulative lag effects at lag01, lag01,
lag02, lag02, and lag03, respectively, with ERs of 1.35% (95%Cl: 0.77%, 1.92%), 0.96% (95%Cl: 0.10%, 1.83%), 28.50% (95%Cl: 15.49%,
42.98%), 6.92% (95%Cl: 5.53%, 8.33%), and 0.31% (95%Cl: 0.20%, 0.42%), respectively. The influences of PM, and PM,, on outpatient
visits due to asthma in the hospital became more pronounced with advancing age, while the associations with NO,, SO,, and CO were

weakened as children grew older.

Ambient air pollutants (PM, s, PM,,, SO,, NO,, CO) can increase childhood asthma visits, and different pollutants have varied

effects on the number of asthmatic children's visits at different ages.

ambient air pollutant; child; asthma; outpatient visit; lag effect
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Figure 1 The excess risk of per 10 units increase in ambient air pollutants on outpatient visits of children with asthma in Nanjing from

2019 to 2023[ER (95%Cl),%]
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Figure 2 The excess risk of per 10 units increase in ambient air pollutants on outpatient visits for children with asthma by age group in
Nanjing from 2019 to 2023[ER (95%Cl), %]
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Table 3 Dual- and multi-pollutant models of the impact of ambient air pollutants on outpatient visits of children with asthma
*= S PYSEE LYl Xt P ,
BRY WA +PMy +PM, 5 +NO, +0, +CO +50, ESRES LS
PMyg lag0 = 2.68 (1.71~3.66)" 0.06 (-0.53~0.69) 1.68 (1.17~2.19)" 1.12(0.50~1.75)" 1.38(0.85~1.92)"  2.49 (1.48~3.51)"
lag01 = 1.23(0.38~2.09)  -0.05 (-0.70~0.60) 1.45 (0.87~2.04)" 0.78(0.12~1.47)" 1.18(0.58~1.79)"  1.05(0.19~1.91)
PM, s lagd  -2.10(-3.51~-0.66)" = -1.35(-2.26~-0.42)  1.61(0.83~2.39)  -0.003 (-1.08~1.08) 1.11(0.31~1.92)" -4.30(-5.93~-2.63)
lag0l -2.45(-3.74~-1.14) = -1.48 (-2.44~-0.50)"  1.10(0.22~1.99)" -0.64 (-1.72~0.45) 0.64 (-0.26~1.54) -3.24 (-4.53~-1.93)"
NO, lagd  5.38(4.03~6.74)" 6.67 (5.29~8.09)" = 5.57 (4.47~6.69) 6.58(5.09~8.10) 6.54(5.21~7.88)"  7.11(5.45~8.79)"
lagd2  6.67 (5.02~8.34)" 8.21(6.50~9.96)" = 6.98 (5.59~8.38)" 7.08 (5.44~8.75)" 7.10 (5.61~8.61)"  7.47 (5.68~9.29)"
co lagd  0.08 (-0.01~0.17) 0.19(0.08~0.29)  -0.11(-0.21~-0.01)  0.20(0.13~0.28)" = 0.17 (0.09~0.26)°  0.04 (-0.08~0.17)
lago3  0.19(0.07~0.32)" 0.28 (0.15~0.40)" 0.10 (-0.02~0.22) 0.32 (0.21~0.43)" = 0.28(0.17~0.40)"  0.17 (0.04~0.30)"
S0, lagl 17.51(8.13~27.71)  19.84(10.19~30.33)" 11.01(2.02~20.80)° 23.16(13.59~33.54)"  17.78 (8.27~28.14)" = 13.15 (3.87~23.27)'
lago2 18.37(5.81~32.43)  23.11(9.97~37.82) 3.20(-8.26~16.09)  28.89 (15.83~43.43)  18.23 (5.20~32.88) = 5.00 (-6.88~18.39)

[FE]*: P<0.050
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