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Epidemiological characteristics and spatio—temporal clustering analysis
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Abstract: Objective To analyze the epidemiological characteristics and spatio—temporal clustering characteristics of pul-
monary tuberculosis (PTB) in Yulin City, Shaanxi Province from 2007 to 2024, so as to provide the evidence for opti-
mizing regional PTB prevention and control strategies. Methods Registration data of PTB cases in Yulin City from
2007 to 2024 were collected from the Tuberculosis Management Information System of the China Disease Prevention
and Control Information System. The average annual percent change (AAPC) and annual percent change (APC) were
used to analyze the trends in PTB registration rates. Descriptive epidemiological methods were used to analyze the tem-
poral, spatial and population distribution characteristics. Spatio—temporal scan analysis was used to analyze the spatio—
temporal clustering characteristics. Results A total of 35 874 PTB cases were registered in Yulin City from 2007 to
2024. The registered incidence decreased from 80.41/10° in 2007 to 38.53/10° in 2024 (AAPC=-3.916%, P<0.05).
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Downward trends were observed from 2007 to 2016 and from 2019 to 2022 (APC=-4.440%, -19.361%, both P<0.05).
March used to be the peak of disease incidence, with a seasonal index of 1.78, while February used to be the trough,
with a seasonal index of —1.38. The average annual registered incidence rates were relatively high in Zhouxian County,
Wubu County, and Suide County, at 89.02/10°, 82.52/10° and 79.61/10°, respectively. There were 21 672 registered PTB
cases among males, accounting for 60.41%, and 14 202 cases among females, accounting for 39.59%. The higher regis-
tered cases were observed in groups aged 15 to <25 years and =65 years, with 9 400 and 7 950 cases, accounting for
26.20% and 22.16%, respectively. The proportion of population aged =65 years increased from 16.97% in 2007 to
43.24% in 2024, with an increase of 154.80%. Farmers were the predominant occupation, with 24 477 cases, account-
ing for 68.23%. Spatio—temporal scan analysis showed that the primary clusters consistently included Qingjian County,
Suide County, Zizhou County, and Wubu County from 2007 to 2015, 2016 to 2019, 2020 to 2022 and 2023 to 2024.
Mizhi County was incorporated into the clusters from 2016 to 2019 and 2020 to 2022, while Jiaxian County was further
added from 2023 to 2024. The specific cluster periods were from January 2007 to June 2011, November 2017 to Au-
gust 2019, March 2020 to July 2021, and February 2023 to July 2024, respectively. Conclusions From 2007 to 2024,
the registered incidence of PTB in Yulin City showed an overall declining trend. March marked the peak of disease on-
set. Males, the elderly aged =65 years and farmers were the high—incidence population. Persistent spatio—temporal clus-

tering was observed in the southern regions, including Qingjian County, Suide County, Zizhou County, Wubu County,
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and Mizhi County.
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Table 1 Registered incidence of pulmonary tuberculosis in Yulin City from 2007 to 2024 (1/10°)
Ay MORTT MIBHX BEILX A E dRhE ElR gfEE KRR fER R RE TR kT
2007 60.12 6627  59.92 5829 4285 14455 10937 8977 6976  113.03 6510 12486  80.41
2008 10421 4881 5675 60.56 4954 10872 10103 8672 6871 10596 5435 11291  77.79
2009 8740 6232  65.72 4684 3674 12273 149.02 6440 5671 11927 6923 7503 7176
2010 7767 4372 6348 5406 3622 4848 11741 8253 5273 9499 10775  81.56  64.93
2011 8359 4835 7228 7490 4297 4483 9003 7419  61.54 8267 7422 9360 6591
2012 9153 4522 5483 69.77 4482 4050 6643 5935 65.41 7568 6250  89.88  60.79
2013 8337 4613 5427 14341 4404 4677 6773 6581 41.67 8378 6772 79.88 6477
2014 88.82 4339 5604 11440 4251 5030  66.67  49.68  49.13 7162 4885 8642  61.89
2015 7606 3513 5288 12432 3351 4620 6985  33.55 3212 4189 39.69 3394 5275
2016 7075 2333 6849 11614 2926 5424 7041 5066  23.87 7867 5873 4906  52.60
2017 7143 3165  59.11 9375 3491 7515 7424 69.33 21.23 68.75 6134 7857 5675
2018 6539 3497 5451 96.09  56.77 69.76 7586 6939  41.01 6721 10086  96.60  60.86
2019 5597 3809 5420 7558 50.65 7774 8062  86.01 56.69 6140 9310 10071  60.06
2020 4904 3523 4824 5459  36.76 5605 5469  59.15 36.84 60.00 7586 8129  47.88
2021 3678 1998 3650 4110  33.84 3885 4470 5776 53.69 4023 5453 8278  36.61
2022 2974 2468 2128 4102 2859 4321 4705 3319 4098 4418 2931 4498 32,05
2023 36.64 3008 3253 3436 34.21 4226 5822 3882 4806 10142 5822 6735 3925
2024 3224 2955 2936 3095 4002 4493 5174 5585 4590 81.80  63.11  62.16 3853
AAPC/% — -5.581 -4.880 -3.848  -4527 -1.068 -8435 -4877 -3477 2245  -0.068 -1201 -2554 -3916
95%CI/% 6947~ —6.529~ 6357~ —6.162~ -3.175~ -10.828~ -7.293~ -5531~ 3747~ -3.559~ -4212~ -5421~ -5255~
-4081 -3.162 2509  -2351 1086  -6384  -2419 -1925  -0.932 1631 1952 0432 -3.085
P <0.001 <0001 <0.001 <0001 0312 <0001 0001 <0001  <0.00l 0809 0444 0090 <0.001
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Figure 1 Spatio—temporal clustering of pulmonary tuberculosis in Yulin City from 2007 to 2024
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