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Abstract

Objective:

Based on long-term tuberculosis surveillance data and healthcare resource statistics from Xinjiang
from 2005 to 2025, this study systematically analyzed the evolution of pulmonary tuberculosis (PTB)
disease burden and its influencing factors from three dimensions: epidemiological characteristics, the
association between healthcare resource allocation and disease burden, and phased policy effects.
Predictive models were further constructed to provide evidence for tuberculosis prevention strategies and
rational healthcare resource allocation in Xinjiang.

Methods:

PTB incidence and mortality data for 31 provincial-level administrative regions in China for 2005 and
2020 were collected, along with 246 months of monthly surveillance data for Xinjiang from January 2005
to June 2025, supplemented by healthcare resource statistics from 2012 to 2024. Epidemiological analysis
was conducted across four dimensions: spatial distribution, temporal trends, seasonal characteristics, and
policy phases. Spearman rank correlation was applied to explore associations between healthcare resources
and disease burden. A multi-model prediction framework was developed, with the optimal model selected
through time series cross-validation and multi-metric evaluation, and multi-level prediction intervals were
constructed to quantify uncertainty.

Results:

(1)Xinjiang ranked among the highest-burden provinces nationally in both 2005 and 2020, with
regional disparities remaining stable over the long term. Temporal trends showed distinct phases: a
relatively stable period from 2005 to 2017, an anomalous peak in 2018, a rapid decline after 2019, and
low-level fluctuation from 2020 onwards. A consistent seasonal pattern was observed, with higher
incidence in spring and summer and lower incidence in autumn and winter.

(2)Healthcare resource allocation exhibited structural polarization: the number of tertiary hospitals
increased continuously, while primary healthcare institutions and specialized public health institutions
declined persistently. Spearman correlation analysis showed significant negative associations between the
number of licensed physicians or registered nurses and annual incidence, a significant positive association
between specialized public health institutions and incidence, and a significant positive association between
outpatient visits and mortality.

(3)Model comparison identified Lasso regression as the optimal model for incidence prediction (test R
2= 0.905), suggesting the suitability of regularized linear models for this type of time series. Under the

continuation of existing trends, PTB incidence in Xinjiang is projected to follow an overall declining



trajectory from 2025 to 2030.
Conclusion:

The PTB disease burden in Xinjiang has long remained at an elevated level nationally. The
epidemiological data represent a composite outcome of policy intervention effects and natural disease
transmission dynamics, underscoring the necessity of distinguishing policy-driven data effects from true
epidemiological changes when interpreting surveillance data. The structural contradiction between overall
resource growth and continuing attrition of primary-level institutions poses a latent risk to the sustainability
of disease control, which ultimately depends on the stability and capacity-building of the primary care
network. Incidence trend projections offer quantitative references for resource planning and high-risk
seasonal window identification under the assumption of continued current policies.

Key words: Pulmonary tuberculosis; Infectious disease management; Epidemiological characteristics;

Healthcare resource allocation
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