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Spatial-temporal clustering of mumps during periods with different

immunization strategies in Tai’an
LI Nan, XU Li-sha, CUI Ya—nan, SHI Yan-yan, GUO Qing, FU Lian—chen
Tai’ an Center for Disease Control and Prevention, Tai’ an, Shandong 271000, China
Abstract: Objective To analyze the spatial —temporal clustering of mumps during periods with different immunization
strategies in Tai’an. Methods The immunization strategy for MuCV from 2009 to 2024 was divided into 1-dose period
(2009-2013), 2—dose early period (2014—May 2020), and 2—dose later period (June 2020-2024). Mumps incidence data from
2009 to 2024 were obtained from the China Disease Control and Prevention Information System for descriptive
epidemiological, trend analysis and spatial —temporal clustering analysis during different immunization strategy periods.
Results The annual average incidence rate of mumps in Tai’an from 2009 to 2024 showed a general downward trend during
the three immunization periods ()%..q=4 273.971, P<0.001), and there were statistically significant differences (y’=4 977.100,
P<0.001). The trend surface analysis showed that it increased first and then decreased from west to east during three
immunization periods. From north to south, the rate decreased and then increased during the 1-dose period, whereas a
generally downward trend was observed during the 2—dose period. The global spatial autocorrelation analysis showed that
mumps exhibited significant spatial clustering (P<0.001) during three immunization periods. The local autocorrelation analysis
showed that the "High—High" clusters were predominantly concentrated in the townships/subdistricts covered by Taishan
District, Daiyue District, Mount Tai Scenic Area, and Ningyang County, while the "Low —Low" clusters were mainly
distributed in those under Feicheng City and Xintai City during the three immunization periods. The spatiotemporal scanning
analysis showed that the main clusters were predominantly located in townships/subdistricts covered by Ningyang County,
Taishan District, Daiyue District, and the Mount Tai Scenic Area during the three immunization periods, and this was

basically consistent with the "high—high" clusters identified by the local spatial autocorrelation analysis. Conclusion The

EHEWB I RA EZ AR H (202412050054 )
BRI 20 (1989—) , 2 AL, A LRI, BF5E 7 1] « 359 i B 5 4361
BIEES %R, E—mail : 1c2004@126.com



< 3112 -

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

incidence of mumps during different immunization strategy periods exhibited spatial-temporal clustering in Tai’an City. It is

necessary to strengthen the surveillance and early warning for mumps in high—priority regions.

Keywords: Mumps; Immunization strategy; Spatial-temporal clustering; Trend surface analysis
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Table 1 Analysis of mumps incidence during different

immunization periods in Tai’ an from 2009 to 2024
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Figure 1 Annual average incidence rate of townships/subdistricts during different immunization periods in Tai”an from 2009 to 2024
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Figure 2 Trend surface analysis of annual average incidence rate during different immunization periods in Tai’ an from 2009 to 2024
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Table 3 Spatiotemporal scanning analysis of mumps incidence during different immunization periods in Tai’ an from 2009 to 2024
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