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Epidemiological characteristics and spatio—temporal clustering of pulmonary
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Abstract: Objective To analyze the epidemiological characteristics and spatial-temporal clustering characteristics of pul-
monary tuberculosis in Huangpu District, Shanghai Municipality from 2009 to 2023, so as to provide the evidence for
formulating targeted pulmonary tuberculosis prevention and control strategies. Methods Data of registered pulmonary tu-
berculosis cases in Huangpu District from 2009 to 2023, including gender, age, occupation, and pathogenetic test re-
sults, were collected from the Tuberculosis Management Information System of the China Disease Prevention and Control
Information System. The registered incidence was calculated, and the trend was analyzed using the annual percent
change (APC) and average annual percent change (AAPC). Spatial distribution pattern was analyzed using kernel density
estimation and the average nearest neighbor methods. The temporal-spatial clustering characteristics of pulmonary tuber-
culosis were identified using the spatio—temporal scan analysis. Results A total of 2 726 pulmonary tuberculosis cases
were registered in Huangpu District from 2009 to 2023. The registered incidence decreased from 31.20/10° in 2009 to
15.06/10° in 2023 (AAPC=-6.156%, P <0.05). A sharp declining trend was particularly observed from 2017 to 2023
(APC=-11.355%, P <0.05). Among them, 1 239 were pathogen—positive, and the pathogen positivity rate increased from
40.80% in 2009 to 71.05% in 2023 (P <0.05). There were 1 906 male cases and 820 female cases, with a male—to—fe-
male ratio of 2.32 : 1. There were 798 cases aged 45-<60 years and 981 retirees, accounting for 29.27% and 35.99%,
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respectively. Temporal—spatial clustering analysis revealed spatial clustering areas during both 2009-2016 and 2017-

2023 (both P <0.05). The clustering area for 2009-2016 was located in the central-eastern part of Huangpu District,

with the clustering time in 2012. The clustering area for 2017-2023 was in the southwestern part, with the clustering

time in 2017. Conclusions The registered incidence of pulmonary tuberculosis in Huangpu District showed a downward

trend from 2009 to 2023. The spatial clustering areas were identified in the central-eastern part in Huangpu District in

2012 and the southwestern part in 2017.
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Table 1 Registration incidence of pulmonary tuberculosis in Huangpu District from 2009 to 2023
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2009 80.14 250 31.20 102 40.80 12.73
2010 67.84 250 36.85 98 39.20 14.45
2011 68.04 236 34.69 105 44.49 15.43
2012 70.48 211 29.94 68 32.23 9.65
2013 69.16 255 36.87 76 29.80 10.99
2014 68.20 230 33.72 83 36.09 12.17
2015 65.86 185 28.09 71 38.38 10.78
2016 65.62 200 30.48 103 51.50 15.70
2017 65.48 197 30.09 100 50.76 15.27
2018 65.38 155 23.71 85 54.84 13.00
2019 65.08 145 2228 98 67.59 15.06
2020 65.85 146 22.17 81 55.48 12.30
2021 58.21 121 20.79 62 51.24 10.65
2022 50.78 69 13.59 53 76.81 10.44
2023 50.47 76 15.06 54 71.05 10.70
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