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A case-crossover study on association between short-term atmospheric NO, exposure and out-
patient visits due to pediatric neurological system conditions in Shijiazhuang LIANG Ziyue™’,
CHEN Fengge", ZHANG Ying"’, KANG Hui® (1. Department of Public Health Monitoring and
Evaluation, Shijiazhuang Center for Disease Control and Prevention, Shijiazhuang, Hebei 050011,
China; 2. School of Public Health, Hebei Medical University, Shijiazhuang, Hebei 050011, China;
3. Research Base for Environment and Health in Shijiazhuang, Chinese Center for Disease Control
and Prevention, Shijiazhuang, Hebei 050011, China)

Abstract:

[Background] Nitrogen dioxide (NO,), a crucial component of traffic pollutants, has been shown
in studies to exert toxic effects on the nervous system. However, there is a limited body of research
examining the relationship between NO, exposure and neurological disorders in children.

[Objective] To explore the impact of short-term NO, exposure on the outpatient visits due to
pediatric neurological diseases in Shijiazhuang.

[Methods] From 2013 to 2021, we collected outpatient data related to neurological diseases at
the Children's Hospital in Shijiazhuang, Hebei Province. We also collected air pollution data and
meteorological data of the same city. The air pollution data included daily average concentrations
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of inhalable particles (PM,,), fine particulate matter (PM,), sulfur dioxide (SO,), NO,, carbon monoxide (CO), and daily maximum 8-hour
average concentration of ozone (0;). The meteorological data comprised daily average atmospheric pressure, temperature, relative hu-
midity, wind speed, and sunshine duration. Employing a time-stratified case-crossover design, we used conditional logistic regression
models to analyze the association between NO, and pediatric outpatient visits for neurological diseases. Stratification analyses were con-
ducted based on gender (male, female) and age groups (0-6 years, 7-14 years).

The study included a total of 154348 valid pediatric outpatient visits for neurological diseases. The daily average concentration
of NO, was 49.3 pg-m™ for the study period. The results from the single-pollutant model indicated that NO, increased the risk of pediatric
neurological outpatient visits, with the highest association observed at lag0. Specifically, for every 10 pg-m™3 increase in atmospheric NO,
exposure, there was a 1.40% increase (95%Cl: 1.05%, 1.74%) in pediatric neurological outpatient visits. The stratification analyses revealed
that increased atmospheric NO, exposure was associated with an elevated risk of neurological outpatient visits for girls (ER=1.54, 95%Cl:
1.01, 2.08) and children aged 7-14 years (ER=2.35, 95%Cl: 1.68, 3.02). Even after introducing PM, s (ER=1.96, 95%Cl: 1.49, 2.43), SO, (ER=
2.09,95%Cl: 1.62, 2.55), and O, (ER=1.40, 95%Cl: 1.06, 1.74) to the models, the impact of NO, exposure on pediatric neurological outpatient
visits remained statistically significant. The results of the multi-pollutant model also indicated a significant association (ER=2.53, 95%Cl:

1.97, 3.08).

The effect of short-term exposure to atmospheric NO, on the outpatient visits of children with neurological diseases in Shi-

jiazhuang is acute and independent, especially for children aged 7-14.

nitrogen dioxide; child; neurological disease; outpatient visit; case-crossover study
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=] 27.9+13.9 00 170 250 37.0 93.0
keg 19.19.2 00 120 180 24.0 73.0
KISEY)
NO,/(pg:m?) 49.3+25.8 7.4 30.7 447 623 188.0
PMyo/(ug-m™) 159.9+121.0 13.0 78.6 1249 200.7 867.3
PM, s/ (ng:m™) 86.9478.6 63 359 610 111.1 771.3
S0,/(ug-m™) 38.5+46.7 2.0 11.0 207 437 319.4
CO/(mg:m™) 1.3#1.1 0.1 0.7 1.0 1.4 10.5
0y/(ng'm™) 93.6£59.3 19 473 847 1324 309.6
[KREER
SE/kPa 100.51.0 982  99.6 100.5 101.3 103.4
BE/C 14.8+10.7 -10.2 50 159 245 34.7
HEXTEE/% 56.1£20.3 49 400 570 723 100100
B BREYiEl/(h-d) 5.8+4.3 0.0 0.0 70 94 13.8
R/ (m-s™) 1.90.8 0.3 1.3 1.8 22 6.5
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Table 2 Correlation between air pollutant concentrations and meteorological factors in Shijiazhuang City from 2013 to 2021 (r)

Ei=tn NO, PMyo PM, 5 0, co S0, SE BE iEPO P XUE SEEENE
NO, 1.000 0.701 0.660 -0.450 0.730 0.697 0.368 -0.447 -0.087 -0.340 -0.189
PM,, 1.000 0.920 -0.290 0.730 0.715 0.162 -0.325 0.016 -0.276 -0.296
PM, 5 1.000 -0.348 0.800 0.635 0.219 -0.382 0.225 -0.423 -0.456
0, 1.000 -0.410 -0.286 -0.710 0.801 -0.059 0.343 0.407
co 1.000 0.630 0.314 -0.470 0.123 -0.366 -0.354
S0, 1.000 0.207 -0.359 -0.288 -0.202 -0.097
SE 1.000 -0.885 -0.144 -0.207 -0.171
R 1.000 0.137 0.204 0.241
AN REE 1.000 -0.421 -0.587
XUE 1.000 0.494
H B8ai8] 1.000

R3 BITRYIERD NO, 8 EF 10 ug- m > 3t) LEMZ RAKRFRISHIRIN [ER (95%CI) , %]
Table 3 Impact of a 10 pg:-m~* increase in NO, concentration in a single-pollutant model on outpatient volume due to neurological disorders
in children [ER (95%Cl), %]

- o i MR
THERE Riigg

0~6% 7~14% 2 z
lag0 1.40 (1.05~1.74) 1.06 (0.66~1.46) 2.35(1.68~3.02)° 1.30 (0.85~1.74) 1.54 (1.01~2.08)
lagl 0.64 (0.32~0.96) 0.41 (0.04~0.79) 1.24 (0.62~1.86)" 0.66 (0.24~1.07) 0.61(0.11~1.11)
lag2 0.37 (0.06~0.68) 0.09 (~0.26~0.45) 1.13(0.53~1.74) 0.54 (0.14~0.94) 0.13 (-0.35~0.61)"
lag3 0.07 (-0.24~0.37) 0.01 (-0.35~0.36) 0.23 (-0.36~0.83) 0.32 (-0.08~0.71) -0.29 (-0.76~0.19)
lag 0.26 (-0.05~0.57) 0.32 (-0.03~0.68) 0.08 (-0.51~0.67) 0.38 (-0.02~0.78) 0.09 (-0.39~0.56)
lag5s 0.32 (0.01~0.62) 0.41 (0.05~0.76) 0.07 (-0.52~0.66) 0.28 (-0.12~0.68) 0.38 (-0.10~0.85)
lagé 0.07 (-0.24~0.37) 0.13 (-0.23~0.48) -0.11 (-0.70~0.49) 0.14 (-0.26~0.54) -0.04 (0.51~0.44)
lag7 -0.19 (-0.50~0.11) -0.18 (~0.54~0.18) -0.25 (~0.85~0.35) -0.04 (-0.44~0.37) -0.42 (-0.90~0.06)
lag01 1.13 (0.77~1.50) 0.71(0.29~1.13) 2.29 (1.58~2.99)" 1.05 (0.58~1.52) 1.26 (0.69~1.82)
lag02 1.10 (0.70~1.49) 0.59 (0.13~1.05) 2.46 (1.69~3.24)" 1.12 (0.60~1.64) 1.06 (0.45~1.69)
lag03 0.97 (0.54~1.40) 0.49 (-0.01~0.99) 2.22 (1.42~3.11)" 1.11 (0.55~1.67) 0.77 (0.10~1.44)
lag04 0.99 (0.53~1.45) 0.58 (0.04~1.12) 2.11(1.21~3.01)° 1.17 (0.57~1.78) 0.74 (0.02~1.46)
lag05 1.08 (0.59~1.57) 0.73 (0.16~1.31) 2.01 (1.05~2.98) 1.23 (0.59~1.88) 0.86 (0.09~1.63)
lag06 1.06 (0.54~1.59) 0.76 (0.14~1.37) 1.88 (0.86~2.91) 1.25 (0.56~1.94) 0.81 (-0.01~1.63)
lag07 0.98 (0.42~1.55) 0.69 (0.04~1.36) 1.74 (0.65~2.85) 1.23 (0.49~1.97) 0.64 (-0.24~1.52)

[ 1% P<0.05
_ R4 ZSRYIEE NO, 8 LF 10 pg-m ™ ) LEWHE RS
2.4 BURIES TERTRISHIRZ0N [ER (95%C1) , %]

BER SR SMERSD NO, ZEEWM@HER Table 4 Impact of a 10 ug-m™ increase in NO, concentration in a
21112 EHM N 2R lag0 ERNBIEE BN HE multi-pollutant model on outpatient volume due to neurological
- z . 8 . XIS e disorders in children [ER (95%Cl), %]
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