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Abstract

Background and Objectives: The incidence of newly diagnosed and relapsed
pulmonary tuberculosis (TB) cases has shown an increasing. The integration of
Geographic Information Systems (GIS) into spatial analysis provides a valuable tool
for identifying high-risk areas and supporting data driven decision making in TB
prevention and control. This study aimed to investigate spatial factors associated
with new pulmonary TB cases and to analyze the incidence of new pulmonary TB
cases in Yasothon Province during the period 2022-2024.

Methods: A retrospective cohort analysis was conducted using data from
1,432 newly diagnosed pulmonary TB patients residing in Yasothon Province who
were registered in the national TB reporting system between 1January 2022 and 31
December 2024. Personal, climatic, and environmental variables were analyzed.
Spatial association between these variable and TB incidences were assessed using
Getis-Ord Gi*, Global Moran’s /, and Anselin Local Moran’s / (LISA). The incidence of
new pulmonary TB cases was calculated reported with 95% confidence intervals
(95%Cl).

Results: The overall incidence rate of new pulmonary TB in Yasothon Province
from 2022-2024 was 19.1 per 100,000 population per year (95% Cl: 18.05-20.14).
Males had a significantly higher incidence rate (27.4 per 100,000; 95% Cl: 25.64-29.18)
compared to females (11.0 per 100,000; 95% Cl: 9.90-12.14). Among males, the
highest age-standardized rates (ASRs) were found in Nam Kham Yai Subdistrict (ASR=
57.1, 95% ClI: 33.95-80.32), Nai Mueang (ASR=55.8, 95% Cl: 40.89-70.77), and Fa Yat
(ASR=44.3,95% Cl: 19.08-50.53). For females, the highest ASRs were in Fa Huan (ASR=
27.6, 95% Cl: 10.30-44.87), Lao Hai (ASR=24.8, 95% Cl: 0.45-49.18), and Pho Sai (ASR=
21.4,95% Cl: 7.76-34.99).

The Getis-Ord Gi* analysis identified significant high clustering areas of new
pulmonary TB incidence in Si Than, Ku Chan, Khu Mueang, Phue Hi, and Kho Wang
Subdistricts, indicating these areas had significantly higher incidence compared to
their surrounding areas. Spatial autocorrelation analysis using Global Moran’s / and
Anselin Local Moran’s | (LISA) revealed a statistically significant inverse spatial
association between COVID-19 prevalence and TB incidence (Moran’s | = -0.080, p=
0.042), suggesting that areas with higher COVID-19 prevalence tended to have lower
TB incidence. However, LISA also identified a high-high cluster in Ku Chan, indicating
co-occurrence of high rates of both diseases in this subdistrict.

Moreover, the average PM2.5 concentration showed a statistically significant
inverse spatial association with new TB incidence (Moran’s | = -0.108, p<0.001),
though LISA indicated a high-high cluster in Ku Chan, implying that areas with high
PM2.5 may also report higher TB incidence in certain locations.
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Conclusion: This study found that both COVID-19 prevalence and PM2.5
levels were spatially associated with new pulmonary TB incidence. The average

annual incidence rate of new TB cases in Yasothon Province (19.1 per 100,000) was

lower than the national average, likely due to national data including both new and

relapsed cases. The findings support policy-making efforts for targeted screening in

high-risk areas and for controlling environmental risk factors. Proactive screening

programs and deployment of mobile health services such as Mobile X-ray units are

recommended to enhance access in high-incidence communities.

Keywords: Incidence Rate, Spatial Analysis, New Pulmonary Tuberculosis Cases
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