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[ Abstract] Objective: To analyze the spatial-temporal clustering and influencing factors of reported incidence of tuberculosis

('TB) in Hainan Island from 2018 to 2022, explore the high-risk time and areas of TB in Hainan Island, and provide theoretical ba-
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sis for scientific prevention and control measures of TB. Methods: From the Infectious Disease Reporting Information Manage-
ment System of China Disease Prevention and Control Information System, the data of reported cases of TB in Hainan Island from
2018 to 2022 were downloaded. ArcGIS 10.8 software was used to draw the ring map of the spatial-temporal distribution of TB in
Hainan Island, and spatial autocorrelation analysis and hot spot analysis were conducted. Software SaTScanl0.1.2 was used for
spatial-temporal scan analysis. Factor detection and interaction detection were used to analyze the annual reported incidence of TB
by geographical detector. Results: The reported incidence of TB in Hainan Island showed a downward trend from 2018 to 2022 (3
=437.00, P<<0.001), and the average annual reported incidence rate was 87.39/100 000. Global spatial autocorrelation analysis
showed that the Moran's I values were greater than O, but it was not statistically significant (Z<C1.96, P>>0.05), which showed a
random distribution. Local spatial autocorrelation and hot spot analysis showed that the hot spots of TB in Hainan Island were dis-
tributed in Ledong, Lingshui, Wanning, Qiongzhong, Wuzhishan, Baoting, and Sanya. Spatial and temporal scanning showed
that there were obvious spatial clustering areas of reported incidence of TB, and 3 spatial-temporal clustering areas were detected
with statistical significance (P<C0.05), which were concentrated in the central and southern areas of Hainan Island. The results of
factor detection showed that the ¢ value of each factor from high to low was O, (0.703), PM,, (0.543), PM, (0.396), per capita
GDP (0.359), CO (0.309), population density (0.226), SO, (0.178), NO, (0.172). The interaction between O, and population
density had the highest explanatory power (0.894) on the spatial stratification of TB. The spatial variation of TB incidence was not
determined by a single factor, but depended more on the comprehensive effect of multiple factors. Conclusion: The reported inci-
dence of TB in Hainan Island from 2018 to 2022 has an obvious spatial-temporal clustering, which is distributed in Li and Miao
ethnic areas and the central and southern mountainous areas. Exposure to air pollutants, less developed areas, and concentrated
floating population affect the incidence of TB. The construction of TB prevention and control system should be improved , and the
education activities of TB prevention and control knowledge should be strengthened. It is necessary to establish a database and in-
formation sharing platform for floating population to grasp the epidemic situation of TB. In order to strengthen TB surveillance,
TB surveillance sentinel sites should be set up, focusing on the minority and floating population concentrated areas.
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Tab 1 Reported incidence of tuberculosis in Hainan Island from 2018 to 2022 (1/100 000)

HiIX Region 2018 2019 2020 2021 2022
B /K &% 34 B Lingshui Li Autonomous County 188.54 195.46 146.33 136.10 137.45
SRR A AR B Ledong Li Autonomous County 159.45 129.25 132.56 120.79 113.02
B B % A B Qiongzhong Li Miao Autonomous County 129.12 112.04 91.11 125.29 132.20
[0 22 0% [ 16 B Baisha Li Autonomous County 120.58 122.53 111.24 95.93 104.83
F KT Wuzhishan City 114.56 142.55 88.64 104.21 103.61
%77 Dongfang City 111.97 80.11 101.73 78.75 61.53
{52 L5 R F IR H Baoting Li Miao Autonomous County 107.31 117.58 105.51 101.85 78.54
I 11717 Haikou City 92.69 93.65 88.79 83.46 75.27
i & & Tunchang County 92.47 96.69 91.34 90.08 83.59
BT A% 1 5 £ Changjiang Li Autonomous County 90.95 96.66 73.70 69.79 76.47
CE T Wenchang City 86.90 88.92 74.58 68.82 59.59
7E % 5 Dingle’an County 85.82 82.80 78.41 101.16 90.18
It 75 £L Lingao County 82.91 74.97 61.40 72.04 64.10
& M T Danzhou City 82.47 68.25 75.88 73.98 76.11
=F T Sanya City 78.64 92.65 78.59 71.55 66.92
i Chengmai County 71.55 68.52 57.81 60.45 104.33
77 F1li Wanning City 69.20 59.33 65.47 85.90 119.22
BUET Qionghai City 66.63 64.49 69.04 80.84 69.72
R &% Hainan Island 94.75 91.02 85.22 84.19 82.56
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Fig 1 Spatial-temporal distribution of reported incidence of tuberculosis in Hainan Island from 2018 to 2022
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Tab 3 Spatial-temporal scanning analysis of reported tuberculosis cases in Hainan Island from 2018 to 2022
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Fig 2 Local spatial autocorrelation analysis of reported incidence of tuberculosis in Hainan Island from 2018 to 2022
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