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A time series analysis of effects of diurnal temperature range on children with bronchopneu-
monia in Huzhou, 2014-2019 HONG Weisheng’, SHEN Zhihao®, CHEN Jingxian®, ZHANG Lanying®
(a. Department of Quality Management b. Office of Statistics, The First People's Hospital of
Huzhou, Huzhou, Zhejiang 313000, China)

Abstract:

[Background] In the context of global warming, the impact of meteorological factors on human
health has gradually become a research hotspot at home and abroad.

[Objective] To describe the distribution of children's bronchopneumonia in Huzhou City, and ex-
plore the influence of diurnal temperature range (DTR) on children with bronchopneumonia, so
as to provide guidance for identifying vulnerable populations and developing targeted measures.

[Methods] A distributed lag nonlinear model (DLNM) was used to explore the potential nonlinear
lag effect of DTR on admission of children with bronchopneumonia in Huzhou City from 2014 to
2019. Then a generalized additive model (GAM) was used to calculate the hospital admission risk
of exposure to DTR in total population and sex-, age-, season-stratified populations.

[Results] A total of 17658 hospitalized children with bronchopneumonia were included in the
study. When DTR exceeded 7.5 °C, the relative risk rose abruptly. When DTR reached 17 °C, the
risk of admission to hospital of children with bronchopneumonia was the greatest. In terms of
the single-day lag effect, the admission risk of DTR for bronchopneumonia in children began on
the same day and persisted until lag day 2; it peaked on the same day, and RR was 1.353 (95%ClI:
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1.220-1.502). The cumulative lag effect occurred from lag0 to lag0-6, and the highest RR value was at lag0-3, which was 1.938 (95%CI:
1.483-2.533). The results of stratified analysis showed that the maximum effect values for boys and girls appeared at lag0-3 (RRy,,:=2.301,
95%Cl: 1.671-3.169) and lag0-2(RR,;,=1.566, 95%Cl: 1.152-2.129) respectively, and the effect value and duration of DTR in boys were
higher and longer than those in girls. Among different age groups, both children of 0-3 years old and 4-14 years old had the maximum effect
value at lag 0-3, the RR values were 1.734 (95%Cl: 1.454-2.572) and 1.998 (95%Cl: 1.226-2.254) respectively, and the effect value and du-
ration of DTR on the children of 4-14 years old were higher and longer than those of the children of 0-3 years old. As to seasons, no significant
increase was found in cumulative effect in summer and autumn (P >0.05); in winter and spring, the maximum effect value appeared at

lag0-10, and the RR value was 4.164 (95%C/:1.191-14.561).

The impact of DTR on bronchopneumonia in children is acute. Boys and children aged 4-14 years old are more sensitive to
DTR changes. Therefore, we should be alert to severe DTR changes and take protective measures in advance

diurnal temperature range; bronchopneumonia; distributed lag nonlinear model; time series; lag effect
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2 #R
2.1 B&XIE

LUSMN T 2014 £ 1 BZE 2019 & 12 Bia] 17658 §l
JIEZSEMAIREE AR, HhLE 7922 A
(44.9%), BE 9736 A(55.1%); 0~3 ¥ £ 13544 A
(76.7%), 4~14 & £ & 4114 A (23.3%); [E HB DTR.
PMyon SO, F1 NO, IR $153 519 7.4 °C. 61 pgm™.
13 pg-m~ M 36 pg-m > EMHESFRIENR 1. K 2

&1 2014—2019 FiM™ 0~14 5 ) LEZSERX
SHANRARS
Table 1 Distribution of bronchopneumonia admissions in children
aged 0 to 14 years in Huzhou City from 2014 to 2019

JLE =/ME Pys FRAEL Pys =KAE
285 0 4 7 11 27
z 0 2 3 5 19
5 0 2 4 6 19
0~3% 0 3 5 8 24
4~14% 0 1 2 3 12

+®2 20142019 FMMHSKERESER
Table 2 Basic information of meteorological factors in Huzhou
City from 2014 to 2019

Eistn =/ME Pas 22k Pas BAE
B|HFHYRE/C -5.50 9.60 18.20 24.50 34.40
B®RRE/C 0.60 4.50 7.40 10.30 20.20
FHFELEE/% 37.00 69.00 78.00 86.00  100.00
BFHRITEKE/mm 0.00 0.00 0.00 290  227.60
PM,o/(ug'm~) 9.00 42.00 61.00 89.00 334.00
SO,/(ug:m”) 2.00 8.00 13.00 20.00 99.00
NO,/(ng:m?) 5.00 26.00 36.00 49.00 133.00
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BE) = ERINBE AR, AR HIENEFES,
1 2014—2019 FEMHERBEM) L EZSEMRN
NRBESEFF 55370
Figure 1 Time series distribution of DTR and total number of hos-
pitalizations of children with bronchopneumonia in Huzhou City
from 2014 to 2019
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EMXEBELEHERM, ALELEL 7.5°C 5
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10

2 4 6 8101214161820
BREE/C

CEIA: BE-RFNXAE, B: 30 MHE, I4RNEHNBE-RNXER,
BAREB /9 95% Al = X8,
B2 2014—2019 FHMHEBRBES I EXSEMAENE
NRRTE- R xR EF 3D HMEZE
Figure 2 Exposure-response diagram and 3D effect diagram of
DTR and total number of hospitalizations of children with bron-
chopneumonia in Huzhou City from 2014 to 2019
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Figure 3 Single-day lag and cumulative lag effects of DTR and total
number of hospitalizations of children with bronchopneumonia in
Huzhou City from 2014 to 2019

WERE
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RN AR, & 3. B 4,
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Table 3 Categorized cumulative lag effects of DTR on hospital

admissions due to bronchopneumonia in children in Huzhou City
from 2014 to 2019

TRSSHED B THERE RR(95%CI)
1431
3 lag0-3 2.301(1.671~3.169)°
lag0-8 1.750(1.023~2.995)°
kg lag0-2 1.566(1.152~2.129)°
lag0-3 1.563(1.094~2.233)°
Fie/%
0~3 lag0-3 1.734(1.454~2.572)°
lag0-4 1.656(1.111~2.468)°
4~14 lag0-3 1.998(1.226~2.254)°
lag0-6 1.723(1.102~2.189)°
&5
xEF lago 1.458(1.233~1.725)°
lag0-10 4.164(1.191~14.561)°

[E]a: ZAMMIER P<0.05; b: B/ {EH P<0.05,
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Fifi ¢ B9 R AR FE SRz
Figure 4 Categorized cumulative lag effect curves of DTR on hos-
pital admissions due to bronchopneumonia in children in Huzhou
City from 2014 to 2019
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