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Objective: To quantitatively evaluate the intervention effect of the “Xinjiang model” policy on pulmonary tuberculosis (PTB) 
incidence in Xinjiang, and to compare the difference of policy effect between areas with different tuberculosis burdens.
Methods: We retrospectively collected data on the registered incidence of PTB patients in 14 prefectures of Xinjiang from 
January 2012 to December 2021 and used Joinpoint model to describe the time trend of registered incidence, single-group interrupted 
time series (ITS) model to analyze the dynamics of registered incidence before and after the policy intervention, and controlled 
interrupted time series (CITS) model to compare the differences in the effects of the policy in different tuberculosis burdened areas.
Results: The areas with high registered incidence of PTB in Xinjiang were mainly located in the four prefectures of southern Xinjiang. The 
time trend of registered incidence of PTB in Xinjiang from 2012 to 2021 showed a general downward trend (AAPC=−3.4%), an upward 
trend from 2012 to 2018 (APC=12.1%), and a rapid downward trend from 2018 to 2021 (APC=−28.3%). Single-group ITS results showed 
that registered incidence in Xinjiang increased by 13.806/100,000 one month after policy was implemented (P<0.001); the long-term effect 
of policy was a downward trend in registered incidence (β3<0, P<0.001), decreasing by 0.690/100,000 per month. In high-, medium-, and 
low-burden areas of PTB, the long-term effect of policy was a monthly decrease in registered incidence of 1.460/100,000, 0.227/100,000, 
and 0.064/100,000, respectively. The long-term effects of policy interventions in high- and medium-burden areas showed a faster decline in 
registered incidence than in low-burden areas (β7 was −1.548 and −0.194, respectively, P<0.001).
Conclusion: A dynamic causal relationship exists between “Xinjiang model” policy and registered incidence, and its continued 
implementation is effective in controlling the spread of tuberculosis.
Keywords: pulmonary tuberculosis, interrupted time series, policy evaluation, active case finding, treatment

Introduction
Tuberculosis is a chronic infectious disease that seriously endangers human health. China is one of the 30 countries with 
high tuberculosis burden in the world, with an estimated new tuberculosis case of 780,000 (incidence rate of 55/100,000) 
in 2021, second only to Indonesia (969,000) and India (2.95 million).1 Xinjiang is a high incidence area of tuberculosis in 
China, and the reported incidence has been in the forefront of the whole country, especially in the four prefectures of 
southern Xinjiang (Hotan, Aksu, Kashgar and Kizilsu Kirgiz Autonomous Prefecture).2,3 In view of the serious situation 
of tuberculosis epidemic in Xinjiang, a series of innovations such as incorporating tuberculosis chest X-ray screening into 
national health examination, hospitalization of tuberculosis patients during infectious period, and home treatment mode 
of “centralized medication + nutritious breakfast” were implemented in July 2018, forming a new tuberculosis prevention 
and control model in line with the actual situation in Xinjiang, namely “Xinjiang Model”.4 Because the “Xinjiang model” 
policy is leading in the field of tuberculosis control in China, quantitative evaluation of the effect of the policy in 
Xinjiang tuberculosis control is of great value to the promotion of the “Xinjiang model” policy.

The primary problem of policy evaluation is whether there is a causal relationship between the implementation of the 
policy and the output of the target variable. Randomized controlled trials (RCTs) are the gold standard for assessing 
causality, but they are often difficult to conduct because of ethical and feasibility constraints, especially for population- 
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level health policies and programs.5 In the real world, policy evaluation usually relies on evidence from natural 
experiments or observational studies, and quasi-experimental design can be used to identify the real causal relationship 
between policy variables and target variables. Interrupted time series (ITS) design is one of the robust and powerful 
quasi-experimental designs that can be used to assess the effectiveness of population-level health interventions imple-
mented at well-defined time points, visually demonstrates the short-and long-term effects of policy interventions, and 
reduces the possibility that intervention effects are confounded by long-term trends and time-varying confounders.6–8

In order to comprehensively and objectively evaluate the implementation effect of the “Xinjiang Model” policy at the 
population level, the study was conducted from two perspectives: the whole (Xinjiang region) and the local (areas with 
a high-, medium- and low-burden of tuberculosis). Based on registered incidence of PTB from 2012 to 2021, the causal 
effect between the “Xinjiang model” policy and registered incidence was analyzed using the ITS method, and the 
differences of the policy implementation among areas with different tuberculosis burdens were compared, to provide 
quantitative data support for the development and promotion of the new model of tuberculosis prevention and treatment 
in Xinjiang.

Materials and Methods
Study Setting
In July 2018, on the basis of fully implementing the “trinity” tuberculosis prevention and control mode characterized by 
integration of medical prevention and control (ie, the three-level tuberculosis prevention and control network with the 
Center for Disease Control and Prevention, designated tuberculosis hospitals and community health service centers as the 
core),9 Xinjiang strengthened its efforts to continuously strengthen tuberculosis prevention and control and began to 
implement the “Xinjiang Model” policy. The policy of “Xinjiang Model” prevents and controls tuberculosis from three 
aspects: (i) actively finding tuberculosis patients, that is, carrying out tuberculosis screening in key population and 
incorporating tuberculosis chest X-ray screening into national health examination; (ii) expanding the coverage of 
treatment, that is, on the one hand, to improve the medical service ability of designated medical institutions for 
tuberculosis, on the other hand, to implement 100% reimbursement of outpatient medical examination expenses and 
90% reimbursement of hospitalization expenses for PTB patients to improve the medical security level of patients; (iii) 
improving the quality of tuberculosis treatment, that is to say, hospitalization for tuberculosis patients in infectious period 
and “centralized medication + nutritious breakfast” in consolidation period. Centralized medication means that patients 
go to designated village/community health service room for medication every day, and eat nutritious breakfast half 
an hour after taking the medicine, which includes eggs, milk and bread.

Study Design and Data Sources
This study was a retrospective study, using 14 prefectures in Xinjiang as the basic data collection unit, and retrospectively 
collected the registered incidence data of PTB patients from January 2012 to December 2021. Data were collected from 
the China Tuberculosis Management Information System, both longitudinally and routinely. The registered incidence 
reflects the epidemic intensity of tuberculosis, which can be used to evaluate the intervention effect of “Xinjiang model” 
policy in the whole population. Registered incidence = number of PTB patients registered in medical institutions/ 
population × 100,000/100,000. Population data for each year are taken from the Xinjiang Statistical Yearbook.

Research Methods
In this study, registered incidence was used as outcome variable. First, Joinpoint model was constructed to describe and 
analyze the time trend of registered incidence, and then ITS model was used to analyze the intervention effect of 
“Xinjiang model” policy.

Joinpoint Regression Model
Joinpoint regression analysis is a time trend analysis method, superior to other time trend analysis methods that only 
analyze overall trends,10 which can divide a time period into multiple parts and find statistically significant connection 
points of time trends to reveal specific trends of local data. The model uses the least square method to estimate the 
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variation of rate, avoiding the non-objectivity of typical trend analysis based on linear trend.11 The main outcome 
measures of the model include annual percent change (APC) and average annual percent change (AAPC). APC is used to 
evaluate the internal trend of each independent time interval of the piecewise function, or the global trend with 0 
connection points; AAPC is used to evaluate the global average change trend including multiple time intervals. APC and 
AAPC are dimensionless relative numbers that reflect only the direction and speed of time trend change. APC and AAPC 
less than 0 indicate that the outcome variable has a downward trend over time; APC and AAPC greater than 0 indicate 
that the outcome variable has an upward trend over time.

Log-linear model ln yð Þ ¼ β0 þ β1 x; y indicating the result variable and x indicating the time, then the APC calcula-
tion formula of the fitted model is:

AAPC is calculated as:

where wi is the interval span width of each segmentation function, and βi is the regression coefficient corresponding to 
each interval.

Interrupted Time Series
Model Introduction 
ITS uses a time series of specific results to establish potential trends that are pre-“broken” at known time points. The 
hypothetical scenario in which the intervention does not occur and the trend remains unchanged is called 
a “counterfactual”. This counterfactual scenario provides a comparison for assessing the impact of the intervention by 
examining any changes that occur in the post-intervention period.12 ITS uses piecewise regression analysis to model the 
trend before and after intervention, and uses statistical models to evaluate the effect of intervention measures, including 
the level change and slope change before and after intervention points.13

Single-group ITS model in which there is only one group of time series data and an intervening event occurs at 
a particular point in time, the model equation is:

Where Y is the outcome variable; β0 is the constant term; Time is the time series, which corresponds to the observation 
point; Int represents the intervention stage where the observation point is located; Post represents the time series after the 
intervention; ε represents the random error; β1 is the change trend before the intervention; β2 is the level change; β3 is the 
difference of slope change before and after the intervention; β1+β3 is the slope after the intervention, indicating the 
change trend after the intervention.

History limits the ability to draw causal inferences from a single-group interrupted time series model, a control group 
can be introduced for comparative analysis14 called controlled interrupted time series (CITS) model. It can help to study 
multiple groups of time series data and compare the effect of intervention between different groups, the CITS model 
equation is:

where Group is a dummy variable representing the group (experimental or control); β0 to β3 represent the parameter 
estimates for the control group; β4 to β7 represent the parameter estimates for the experimental group; β4 is the difference 
between the intercept terms of the control and experimental groups before the intervention; β5 is the difference between 
the slopes of the control and experimental groups before the intervention; β6 is the difference between the amount of the 
change in immediate level at the time of the intervention occurrence in the control and experimental groups; β7 is the 
difference between the amount of slope change in the control and experimental groups after the intervention.
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Model Construction 
The study used registered incidence of PTB as the outcome variables, the implementation of the “Xinjiang Model” policy 
in July 2018 as the intervention cut-off point, and the independent variables included time variables, representing each 
month from January 2013 to December 2023. For the two stages before the implementation of the policy (January 2012 ~ 
June 2018) and after the implementation (July 2018 ~ December 2021), the implementation effect of the “Xinjiang 
Model” policy is analyzed by single-group ITS.

In order to evaluate the implementation effect of the “Xinjiang model” policy in areas with different PTB burdens, the 
study constructed a CITS model to compare the implementation effect of the policy, using low-burdened areas as control 
areas, and medium- and high-burdened areas as experimental areas, respectively.

Statistical Processing
The study used Excel 2019 software for data collection and collation. Arcgis10.8 software was used to make maps to 
describe the spatial distribution of registered incidence in Xinjiang. Log-linear regression models were constructed using 
Joinpoint Regression Program 4.9.0 to calculate APC and AAPC to describe the temporal trend of registered incidence. 
ITS model was constructed by itsa function in Stata 16 software. The Durbin Watson method was used to test whether 
there was first-order autocorrelation in time series,15 and Prais-Winsten method was used to deal with the first-order 
autocorrelation problem. α=0.05 is used as the test level.

Result
Prevalence of Registered Incidence of PTB
Spatial Distribution of Registered Incidence in Xinjiang
From 2012 to 2021, the areas with high registered incidence of PTB in Xinjiang were mainly located in Aksu, Hotan, 
Kashgar, and Kizilsu Kyrgyz Autonomous Prefecture, which were called high-burden areas of PTB, with an average 
registered incidence of 279.20/100,000; the areas with low registered incidence were mainly located in Urumqi, 
Karamay, Changji Hui Autonomous Prefecture, and Hami, which were called low-burden areas of PTB, with an average 
registered incidence of 46.81/100,000; and the other regions (Tacheng, Altay, Bortala Mongol Autonomous Prefecture, 
Bayinguoleng Mongol Autonomous Prefecture, Ili Kazakh Autonomous Prefecture, Turpan) were called medium-burden 
areas of PTB, and the average registered incidence was 86.25/100,000, as shown in Figure 1.

Temporal Distribution of Registered Incidence in Xinjiang
From 2012 to 2021, registered incidence in Xinjiang showed a general downward trend (AAPC=−3.4%, P<0.05), and the 
turning point of time trend change was 2018, showing an upward trend (APC=12.1%) from 2012 to 2018, and a rapid 
downward trend (APC=−28.3%) from 2018 to 2021; registered incidence of PTB in high-, medium- and low-burden 
areas showed a downward trend (AAPC was −1.3%, −8.0% and −6.1% respectively), in which the turning point of time 
trend change in high- and medium-burden areas was 2018, showing an upward trend from 2012 to 2018 and a rapid 
downward trend from 2018 to 2021, see Table 1 and Figure 2.

Analysis of Policy Intervention Effect Based on ITS
The registered incidence of PTB in Xinjiang did not increase significantly before the implementation of the “Xinjiang 
Model” policy (β1=0.056, P>0.05); one month after the implementation of the policy, registered incidence increased by 
13.806/100,000 (P<0.001), indicating that the policy intervention had an immediate effect on increasing registered 
incidence; the long-term effect after the implementation of the policy was that registered incidence shows a downward 
trend (β3<0, P<0.001), with a monthly decrease of 0.690/100,000 (β1+β3=−0.690), indicating that the policy intervention 
has a long-term effect of reducing registered incidence.

In high-, medium- and low-burden areas of PTB, there was no significant upward trend before the implementation of 
the “Xinjiang model” policy, and the long-term effect of the policy was that registered incidence decreased (β3<0, 
P<0.001), with monthly decreases of 1.460/100,000, 0.227/100,000, and 0.064/100,000 per month, respectively, 0.064/ 
100,000 per month, respectively. One month after the implementation of the policy, registered incidence in high-burden 
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areas increased significantly by 31.578/100,000 (P<0.001), while there was no significant increase in medium- and low- 
burden areas (P>0.05), as shown in Table 2 and Figure 3.

Comparison of Policy Intervention Effects Among Different Areas
The difference in the upward trend before policy implementation was not statistically significant in high-burden 
compared with low-burden areas; one month after policy implementation, the increase in registered incidence was 
significantly higher in high-burden than in low-burden areas (β6= 30.919, P<0.001); and the long-term effect of the 
policy was a greater decline in registered incidence in high-burden than in low-burden areas (β7= −1.548, P<0.001). The 
difference in the upward trend before policy implementation was not statistically significant, as well as the difference in 
the amount of increase in registered incidence one month after policy implementation (P=0.358) in medium-burden 
compared with low-burden areas; the long-term effect of the policy was a greater decrease in registered incidence in 
medium-burden than in low-burden areas (β7=−0.194, P<0.001), as shown in Table 3 and Figure 4.

Discussion
Xinjiang is located in northwestern China and is relatively lagging in socioeconomic development, especially in the four 
prefectures of southern Xinjiang. The socio-economic level has a strong influence on the prevalence of tuberculosis,16 

and regions with slow economic development often suffer from a lack of financial resources for health, relatively few 
qualified medical personnel, weak public health infrastructure, and relatively poor health and nutritional status of the 
population, all of which are associated with a high-burden of tuberculosis. In this study, according to the spatial 
distribution of PTB epidemic in Xinjiang, the areas with high registered incidence are mainly distributed in the four 
prefectures of southern Xinjiang, which is related to the low level of economic development and low accessibility of 
medical services in the four prefectures of southern Xinjiang.

Figure 1 Spatial prevalence of registered incidence of PTB in Xinjiang from 2012 to 2021.
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Table 1 Temporal Epidemic Trend of PTB Registered Incidence from 2012 to 2021

Time Xinjiang High-Burden Areas Medium-Burden Areas Low-Burden Areas

Number of 
Registered 

Cases

Registered Incidence  
per 100,000 
Population

Number of 
Registered 

Cases

Registered Incidence  
per 100,000 
Population

Number of  
Registered 

Cases

Registered Incidence  
per 100,000 
Population

Number of  
Registered 

Cases

Registered Incidence 
per 100,000 
Population

2012 28,174 132.87 19,211 214.59 6552 92.11 2411 49.63

2013 30,444 141.11 21,062 234.58 6530 90.03 2852 57.82
2014 31,060 140.10 21,344 235.94 6754 92.75 2962 59.07

2015 32,901 148.55 23,426 255.23 6534 90.50 2941 59.09

2016 34,399 151.70 24,761 262.33 6679 93.42 2959 48.62
2017 39,469 171.28 29,603 310.46 7007 96.30 2859 45.88

2018 72,977 311.32 59,964 617.52 9892 134.88 3121 48.79

2019 44,797 187.59 35,645 357.69 6181 80.90 2971 47.35
2020 27,166 113.25 21,379 212.80 3824 50.52 1963 30.81

2021 21,038 85.79 15,763 152.69 3176 43.19 2099 30.72

Turning point 2018 2018 2018 –

APC1 (%) 12.1* 16.8* 4.4* –

APC2 (%) −28.3* −29.4* −28.6* –
AAPC (%) −3.4* −1.3 −8.0* −6.1*

Note: *P<0.05.
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The study has shown that from 2012 to 2021, the turning point of the registered incidence in Xinjiang and four 
prefectures of southern Xinjiang occurred in 2018, with an upward trend before 2018 and a downward trend after 2018. It 
can be assumed that the implementation of the “Xinjiang model” policy can change the trend of registered incidence in 
Xinjiang and four prefectures of southern Xinjiang, and that there is a correlation between policy interventions and 

Figure 2 Temporal trend of PTB registered incidence in Xinjiang from 2012 to 2021.

Table 2 Intervention Effect of “Xinjiang Model” Policy Based on Single-Group ITS

Indicators Coefficient 95% CI Standard Error t value P value

Xinjiang

β0 10.398 6.300~14.496 2.069 5.026 <0.001

β1 0.056 −0.035~0.147 0.046 1.212 0.228
β2 13.806 7.245~20.367 3.313 4.168 <0.001

β3 −0.746 −0.993~−0.500 0.124 −5.995 <0.001

β1+β3 −0.690 −0.915~−0.466 0.113 −6.091 <0.001

High-burden areas

β0 15.392 6.755~24.030 4.361 3.530 0.001
β1 0.140 −0.052~0.333 0.097 1.445 0.151

β2 31.578 17.576~45.579 7.069 4.467 <0.001
β3 −1.600 −2.121~−1.079 0.263 −6.082 <0.001

β1+β3 −1.460 −1.936~−0.983 0.241 −6.060 <0.001

Medium-burden areas

β0 7.072 5.369~8.775 0.860 8.224 <0.001

β1 0.021 −0.017~0.058 0.019 1.090 0.278
β2 1.916 −0.639~4.470 1.290 1.485 0.140

β3 −0.247 −0.348~−0.146 0.051 −4.840 <0.001

β1+β3 −0.227 −0.317~−0.136 0.046 −4.970 <0.001

Low-burden areas

β0 4.842 4.246~5.439 0.301 16.086 <0.001
β1 −0.012 −0.025~0.001 0.007 −1.805 0.074

β2 0.655 −0.319~1.629 0.492 1.332 0.186

β3 −0.052 −0.088~−0.016 0.018 −2.871 0.005
β1+β3 −0.064 −0.097~−0.031 0.017 −3.860 <0.001
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registered incidence. The comparison of PTB change trend between the four prefectures in southern Xinjiang and the 
level of the whole Xinjiang shows that the rising speed of registered incidence before the implementation of the policy 
and the decreasing speed after the implementation of the policy are greater than the level of the whole Xinjiang. 
Therefore, the “Xinjiang Model” policy shows more significant effect in the areas with high tuberculosis burden.

Further ITS analysis showed that there was a dynamic causal relationship between the policy intervention and 
registered incidence, that is, the policy intervention caused a temporary increase in the registered incidence, but its long- 
term effect was a downward trend. The brief increase in registered incidence could be explained by the “Xinjiang model” 

Figure 3 Fitting trend of PTB registered incidence in Xinjiang based on ITS. (A) Xinjiang. (B) High-burden areas. (C) Medium-burden areas. (D) Low-burden areas.

Table 3 Comparison of Policy Intervention Effects Among Different Areas Based on CITS

Indicators Coefficient 95% CI Standard Error t value P value

High-burden areas

β0 4.837 −1.253~10.927 3.091 1.565 0.119

β1 −0.012 −0.148~0.124 0.069 −0.175 0.861
β2 0.660 −9.212~10.533 5.011 0.132 0.895

β3 −0.052 −0.420~0.315 0.186 −0.281 0.779

β4 10.556 1.944~19.168 4.371 2.415 0.017
β5 0.152 −0.039~0.344 0.097 1.566 0.119

β6 30.919 16.957~44.880 7.086 4.363 <0.001

β7 −1.548 −2.067~−1.028 0.264 −5.869 <0.001

(Continued)
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policy involving active case finding (ACF), which led to more PTB patients being detected through screening of key 
populations and chest X-ray examination in national health examination. Especially in some areas with high tuberculosis 
burden, the per capita disposable income of residents is low, and some tuberculosis patients have symptoms but do not 
seek medical treatment due to economic reasons. Therefore, implementing ACF can increase the number of tuberculosis 
patients. A systematic review of community-based tuberculosis active case finding showed that ACF was effective in 
initially increasing tuberculosis detection and that, if provided with adequate intensity and coverage, ACF could reduce 
tuberculosis prevalence in the community.17

The long-term trend of decreasing registered incidence may be related to many factors. Due to the infectious 
characteristics of PTB, the implementation of ACF strategy enables more tuberculosis patients to be detected or detected 
early, reducing the delay of patient diagnosis and reducing the possibility of community transmission,18 that is, under the 
continuous development of the policy, the registered incidence shows a downward trend. In addition, in the “Xinjiang 
model” policy development, the four prefectures of southern Xinjiang implemented full-course hospitalization isolation 
treatment or infectious period hospitalization isolation treatment for PTB patients, on the one hand, the patients received 
standardized and effective treatment, improved the success rate of treatment for tuberculosis patients; on the other hand, 
PTB patients hospitalized isolation treatment, to a certain extent blocked the transmission route of tuberculosis. During 
the treatment period, each patient is provided with a nutritious breakfast to help improve the patient’s immunity and body 
resistance. Studies have shown that undernutrition is associated with increased incidence and severity of tuberculosis, 
worse treatment outcomes, and increased mortality.19,20 Therefore, giving patients nutritional support during treatment 
reduces the likelihood of developing unfavorable treatment outcomes. It should also be noted that the government has 
implemented a medical security policy of 90% reimbursement of hospitalization expenses and 100% reimbursement of 

Figure 4 Fitting trend of PTB registered incidence in Xinjiang based on CITS. (A) High-burden areas. (B) Medium-burden areas.

Table 3 (Continued). 

Indicators Coefficient 95% CI Standard Error t value P value

Medium-burden areas

β0 4.806 3.552~6.061 0.637 7.550 <0.001
β1 −0.012 −0.039~0.016 0.014 −0.834 0.405

β2 0.709 −1.215~2.632 0.976 0.726 0.469

β3 −0.054 −0.129~0.021 0.038 −1.420 0.157
β4 2.293 0.520~4.067 0.900 2.547 0.012

β5 0.032 −0.008~0.071 0.020 1.592 0.113

β6 1.272 −1.448~3.991 1.380 0.921 0.358
β7 −0.194 −0.300~−0.088 0.054 −3.617 <0.001

Infection and Drug Resistance 2023:16                                                                                             https://doi.org/10.2147/IDR.S441899                                                                                                                                                                                                                       

DovePress                                                                                                                       
7493

Dovepress                                                                                                                                                           Zhang et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


outpatient examination expenses, effectively alleviating the economic burden of tuberculosis patients and improving 
patients’ medical compliance and medication compliance.

Currently, strategies to identify PTB patients and ensure timely and correct treatment have been shown to be effective 
in settings with high tuberculosis burden,21 reducing transmission by eliminating infected cases from the population 
before more transmission occurs. Considering that the effectiveness of ACF depends on the prevalence of infection in the 
population,22 and that ACF strategies are most cost-effective in populations at high risk of PTB,18,23,24 it is recommended 
that, once the incidence of tuberculosis in Xinjiang has fallen to a certain level, mass screening for tuberculosis should no 
longer be conducted, but rather focus on ACF strategies in populations at high risk of tuberculosis infection.

In the ITS analysis, data were collected at multiple time points before and after the intervention to understand changes 
and trends in outcome variables before and after the intervention and to analyze whether the intervention was associated 
with outcomes outside of any previous long-term trends. ITS is suitable for assessing the effectiveness of population- 
level public health interventions,25 including studies assessing the relationship between the implementation of alcohol 
control policies in Lithuania and all-cause mortality in adults,26 the effectiveness of community-based Directly Observed 
Treatment Short-course strategies on tuberculosis treatment success rates,27 and the effectiveness and safety of tele-
medicine in prenatal care during the COVID-19 pandemic.28 The “Xinjiang Model” policy is a population-oriented 
public health policy, and the study uses ITS to analyze the changes and trends of registered incidence before and after 
intervention, which can quantitatively evaluate the dynamic effect of the “Xinjiang Model” policy on the registered 
incidence of tuberculosis in Xinjiang, and vividly demonstrate the immediate and long-term effects of policy 
intervention.

However, there are some limitations to this study. Xinjiang and the four prefectures of southern Xinjiang were taken 
as the policy intervention areas, respectively, and no control area was set. The ITS analysis could not exclude the 
influence of time-dependent factors on the analysis results.29 In addition, the outcome variable concerned in the study 
was the registered incidence from 2012 to 2021, during which the diagnostic criteria for tuberculosis would have changed 
to some extent, would lead to a decrease in comparability of the registered incidence at different time points. There is 
also a non-negligible impact of the COVID-19 global pandemic on the implementation of the “Xinjiang model” policy, 
which involves active screening and treatment of tuberculosis. In 2020, Xinjiang implemented social isolation measures 
for about two months. During this period, active screening could not be carried out normally and tuberculosis patients in 
infectious period could not be hospitalized for isolation treatment. However, tuberculosis workers took a series of 
remedial measures, such as calling to inform tuberculosis patients to avoid close contact with family members, 
ventilation and disinfection measures in the room, and treatment drugs were delivered to patients’ homes by staff. The 
rapid resumption of hospitalization of patients after the end of social isolation and the orderly active screening of 
tuberculosis by medical institutions have weakened the impact of COVID-19 on the implementation of the “Xinjiang 
Model” policy to a certain extent.

Conclusions
The “Xinjiang Model” policy has achieved remarkable results in tuberculosis prevention and treatment in Xinjiang. The 
long-term effect of decreasing registered incidence of tuberculosis shows that the implementation of the policy can 
effectively control the spread of tuberculosis and has significant public health value. The effectiveness of the “Xinjiang 
Model” policy suggests that active mass tuberculosis screening and timely treatment of patients in areas with high 
tuberculosis burden are critical to curbing the tuberculosis epidemic. The “Xinjiang Model” policy has certain reference 
value for other countries with high tuberculosis burden. Combating tuberculosis is a long-term and arduous task, and 
given the long-term benefits of the “Xinjiang Model” policy in tuberculosis control, it requires sustained and high-quality 
implementation. In this process, further improvement and enhancement are needed, with emphasis on improving the 
quality of tuberculosis treatment, tuberculosis case management, and monitoring and supervision of tuberculosis services.

Abbreviations
PTB, Pulmonary tuberculosis; ITS, Interrupted time series; ACF, Active case finding.
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