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Abstract

Objective:This study is based on the current epidemiological situation of tuberculosis in the Xinjiang
Production and Construction Corps from 2008 to 2024, describing its temporal, demographic, and spatial
distribution characteristics. It constructs a disease prediction model to forecast future trends and provides
data support for formulating tuberculosis prevention and control strategies in the Corps and similar border
management units.

Methods:Data on legally reported tuberculosis cases in the Xinjiang Production and Construction Corps from
January 1, 2008, to December 31,2024, along with corresponding demographic data for the same period,
were collected. Descriptive epidemiological methods were used to characterize the epidemiological features
of the disease. The Joinpoint regression model was employed to identify inflection points and phases of
change in incidence rates. Traditional time series models, including ARIMA, SARIMA, and Holt-Winters,
as well as machine learning models such as Random Forest and XGBoost, were constructed. An optimized
weighted combination model comprising SARIMA-RF-XGBoost-GBDT was developed. The dataset was
split into training and testing sets in a 7:3 ratio. Model fit and generalization ability were evaluated using
metrics such as RMSE,MAE,R?, and MAPE, and model robustness was verified through sensitivity analysis.
Finally, the optimal model was used to forecast tuberculosis incidence across all divisions of the Corps in
2025.

Results:

1. Between 2008 and 2024, the Corps reported 32,120 pulmonary tuberculosis cases, with an average annual
incidence of 63.22/100,000. The overall incidence showed a fluctuating downward trend (AAPC=-32.71%),
a significant recovery was seen in 2022-2023 (APC=97.49%),falling to 26.86/100,000 in 2024. A distinct
seasonal pattern was observed, with peaks in winter and spring and troughs in summer and autumn.

2. Regarding population distribution, the cumulative incidence in the elderly group aged 60 years and over
accounted for 42.36%, with the incidence peaking in the 70-79 age group; the incidence rate among men
(81.50/100,000) was higher than that among women (51.23/100,000); In terms of occupational distribution,
the majority were retired personnel (31.15%) and farmers (24.57%). In terms of geographical distribution,
the 8th Division (93.46/100,000), the 9th Division (91.60/100,000) and the 3rd Division (89.94/100,000) are
the divisions with the highest incidence rates.

3. Machine learning models outperformed traditional time series models, with XGBoost being the optimal
single model (test R>=0.93, MAPE=10.80%). The SARIMA-RF-XGBoost-GBDT ensemble model achieved
comparable accuracy (test R>=0.93, MAPE=10.79%) while exhibiting lower sensitivity to data perturbation

and outliers, indicating good robustness.



4. The optimal model predicts that the monthly incidence of pulmonary tuberculosis in the Corps will stay
within a low range of 1.63-2.61/100,000 in 2025, with diminished seasonal variation. Divisions can be
classified into high-, medium-, and low-risk zones. The high-risk zone, comprising four divisions including
the 7th Division, shows a distinct pattern of winter - spring peaks.

Conclusions:

1. The incidence of tuberculosis in the Xinjiang Production and Construction Corps shows an overall
fluctuating downward trend, with significant achievements in prevention and control; however, there have
been periodic resurgences. The epidemiology of the disease exhibits clear temporal, population and spatial
distribution patterns, with elderly males, retired personnel, farmers and populations in high-incidence
divisions and cities identified as key targets for prevention and control.

2. The SARIMA-RF-XGBoost-GBDT optimized weighted ensemble model demonstrates good accuracy and
robustness in predicting pulmonary tuberculosis incidence. Based on the model's prediction results, it can
provide corresponding data support for differentiated prevention and control strategies and resource
allocation across different regions.

Key words: Xinjiang Production and Construction Corps; tuberculosis; epidemiological characteristics;

prediction model; machine learning
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