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Spatiotemporal clustering and meteorological drivers of non—occupational

carbon monoxide poisoning in Shandong Province from 2019 to 2023
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JIANG Xiao-lin
“School of Public Health, Shandong Second Medical University, Weifang, Shandong 261053, China
Abstract: Objective To clarify the spatial and temporal distribution pattern of the incidence of non-occupational carbon
monoxide poisoning in Shandong Province, to reveal the meteorological driving factors behind it, and to provide reference for
its scientific prevention and control. Methods Non-occupational carbon monoxide poisoning incident reports were collected
through the China Disease Control and Prevention Information System Public Health Emergency Reporting Management
Information System. Descriptive analysis was used to study the prevalence characteristics of non —occupational carbon
monoxide poisoning. Spatial autocorrelation analysis and spatio—temporal scanning analysis were performed to explore spatio—
temporal aggregation using ArcGIS 10.7 and SaTScan 10.1.2 software, respectively. The influence of meteorological factors on
the incidence of non—occupational carbon monoxide poisoning was assessed using an optimal parameter geographical detector.
Results A total of 12 088 cases of non—occupational carbon monoxide poisoning were reported in Shandong Province from
2019 to 2023, with peak incidence from November to March of the next year each year, and middle —aged and older
populations people as the main high—risk groups. Global spatial autocorrelation analysis showed spatial clustering of non—
occupational carbon monoxide poisoning incidence rates in both 2020—2022 (P<0.05). The southern part of Shandong
Province was gradually developing into a new hot spot. Spatio—temporal scanning analysis detected five aggregation zones, of
which the primary aggregation zone was mainly concentrated in the northern part of Shandong Province (Nov 2019—Mar

2021, LLR=2 003.71, P<0.001). The results of the optimal parameter geographical detector showed that relative humidity and
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barometric pressure were important meteorological factors affecting morbidity, with the largest interaction between relative

humidity and wind speed. Conclusion Non—occupational carbon monoxide poisoning in Shandong Province showed seasonal

spatiotemporal clustering. It is recommended to strengthen the winter and spring health education work for middle—aged and

older populations and other high—risk groups. At the same time, disease prevention and control organizations at all levels

should establish good information communication with meteorological and propaganda departments. Early warning of non-

occupational carbon monoxide poisoning accidents in key endemic areas such as northern Shandong Province and southern

Shandong Province should be strengthened through these initiatives.
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Figure 1 Incidence and incidence of non—occupational CO
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poisoning incidents reported in Shandong Province from 2019 to

2023
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Figure 2 Time distribution of non—-occupational CO poisoning

cases in Shandong Province from 2019 to 2023
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Figure 3  Spatial distribution of non—occupational CO poisoning cases from 2019 to 2023

&2 2019—2023 AFARPULE— AR TR IR i
FHIE
Table 2 Population distribution of non—occupational CO

poisoning cases from 2019 to 2023

UNEE S 20 et Bk FRE L (%)
P
5 4543 44.18
L 5741 55.82
AR (2 )
0~3 92 0.92
4~6 162 1.62
7~18 772 7.71
19~45 1849 18.46
46 ~59 2337 2333
=60 4803 47.96
N e
AR 1952 56.53
TA 220 6.37
#/N L3 252 7.30
2k 729 21.11
BIRETTAE 36 1.04
K55 KAR 138 4.00
B AR 39 1.13
HoAth 87 2.52

T AFTEBRG AR

2.3 #EHH K 2019—2023 FFINAE E /X IE
WPl P — S At P o o R A T R T, S5
/R,2019—2023 AFHGSE T H (X)) =154,
2023 /b o KRS FEEPEVEILbIX , F A
FERM T AL 5% e T PR I T PR, P R i X
AR FRT VR T 2R AL ARG 7 T PG S W e Jo A A
Xk, DLIA 4,

24 WEREWSHN B AHEND LA RE

®3 2019—2023 AFILARH AR E— SRR P4 R 23 ]
EREESARTELES
Table 3 Global spatial autocorrelation analysis of
non-occupational carbon monoxide poisoning in Shandong

Province from 2019 to 2023

AR (4F) Moran [ 718 PiE EERE
2019 0.05 0.96 0.339 7
2020 0.20 3.18 0.002 2
2021 0.32 5.04 <0.001 2
2022 0.17 2.76 0.006 2
2023 0.09 1.59 0.112 7

KXo —HREX FEEDTTEIHIX, WATHE
SREET R XA HL(1X) (2019 4E 11 H—2021 4F 03
H ,LLR=2003.71,P<0.001); "Z REX FEEHF
BIRHIX, P RoRATT . AR, e AER (X))
(2020 4 11 H—2021 4E 3 f ,LLR=821.31,P<0.001);
SR AE X E R T ERIREL (2021 4F 12 H—2022 4 2
H ,LLR=351.14,P<0.001), PUZREIX T Eh
H (2020 4E 12 H—2021 4 01 A ,LLR=821.31,P<
0.001); HIUEREX FZED TERMGTHIX ¥
Ko B B B 22l XA R (X)) (2019 4F 12 —
2020 4 1 H,LLR=108.35,P<0.001), WKl 5,
25 AZEHEEH  HTFHEMZEHE ¢ [HRN
TR AR BE (X3=0.30) > X3 (X5=0.15) > & 7K
(X2=0.12) > JE(X4=0.10)= #HE (X1=0.10), AHX}
TR (X3) AR (XS) X AR BRME P — 4 A e i) rh g &
R HAT G it L (P<0.05) . W3k 4.

A& H AR EE RIS A X X3 AR )
BT X2(BKHEF) a5 R A B —E 4L
T PR R R R T R B AR s . HAR



+ 3146 -

AT 22 2025 4545 52 445 17 ] Modern Preventive Medicine, 2025, Vol. 52, NO. 17

20194F

;s oy i
¢ £

WL ol
agie it o

20204F

20214F

TN N
o -00% B (5 [X [A]

B 4 S -95% B (5 X )

B S -99% B (5 (X )

0 55110 220km
20224 20234 e
T AR EHLE S GS(2024)0650 5,
B4 2019—2023 4 L AR LB M4 Ak b #E f3R s o A1

Figure 4 Hot spot distribution of non—occupational CO poisoning cases in Shandong Province from 2019 to 2023
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Figure 5 Spatiotemporal clustering of non—occupational CO poisoning cases in Shandong Province from 2019 to 2023
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Shandong Province from 2019 to 2023
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