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Tab.1 Meanings and values of variables in the analysis dataset

Variable name

Formula

Meaning and value

Y,

time

intervention

post

intervention2

secondtime

Y,

X,

the outcome variable was the incidence of

tuberculosis in that month

The time from the start to the end of the
study was 108 months, measured in

months

intervention status of universal health ex-
amination policy ( value O before inter-

vention, value 1 after intervention)

the time of intervention by the national
health examination policy (the value be-
fore intervention is 0, and the value after

intervention is 0,1,2,...)

the impact of COVID-19 prevention and
control ( value O before the impact, value
1 after the intervention)

the time affected by the prevention and
control of COVID-19 ( the value before
the impact is O, and the value after the

impact is 0,1,2,...)

Number of cases
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2 000
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2013 2014 2015 2016 2017 2018 2019 2020 2021

1 2013 -2021 FRHE5%F R i

Fig. 1 Annual incidence of tuberculosis from 2013 to 2021
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2 2013 -2021 %2R ZRE
Fig. 2 Monthly incidence of pulmonary

tuberculosis from 2013 to 2021
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Fig. 3 Seasonal index of pulmonary tuberculosis in Urumgqi
from 2013 to 2021
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Tab.2 Calculation of the average angle of circular distribution of pulmonary tuberculosis in Urumgqi from 2013 to 2019

Month Days Mid-month value a sina cosa fisina ficosa

1 31 15.50 15.29 0.26 0.96 324.48 1198.08
2 59 45.00 44.38 0.7 0.71 709. 10 719.23
3 90 74.50 73.48 0.96 0.28 1483.20 432.60
4 120 105.00 103.56 0.97 -0.23 1511.26 -358.34
5 151 135.50 133.64 0.72 -0.69 1202.40 -1416.96
6 181 166. 00 163.73 0.28 -0.96 413.28 -1390.01
7 212 196.50 193.81 -0.24 -0.97 -343.92 -958.50
8 243 227.50 224.38 -0.7 -0.71 -945.00 -369.90
9 273 258.00 254.47 -0.96 -0.27 -1315.20 303.75
10 304 288.50 284.55 -0.97 0.25 -1178.55 886.20
11 334 319.00 314.63 -0.71 0.7 —-898.86 1181.76
12 365 349.50 344.71 -0.26 0.96 -320.06 -924.39
Total 642.13 -924.39
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3 ITS EAERSHIE
Tab.3 Parameter values of the ITS

regression model

model estimated

SE t P 95% CI
parameters value
Bo 5.049 0.287 17.58 <0.05 4.479 -5.619
By 0.039 0.011 3.64 <0.05 0.018 -0.061
B -0.255 0.490 -0.52 0.604 -1.228-0.717
B3 -0.109 0.233 -4.69 <0.05 -0.156 - -0.063
By -1.106 0.663 -1.67 0.098 -2.422-0.209
Bs 0.082 0.031 2.65 <0.05 0.021 -0.143

Intervention starts:2016m9 2020m1

Incidence (%)
N

2 -

Actual Predicted
0 1 1 1 1 1 1
2012m1  2014m1 2016ml 2018ml 2020ml 2022ml

Time

4 EREREREIFBEEHEXNMEZRRENDN
Fig. 4 The impact of national health examination and
COVID-19 epidemic prevention and control on the incidence

of pulmonary tuberculosis
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National health examination and the impact of COVID-19 on

tuberculosis epidemic trend in Urumqi
Zhou Peiyao', Li Feifei', Lu Yaoqin®, Zheng Yanling’ , Zhang Liping’
('Dept of Epidemiology and Health Statistics, School of Public Health, Xinjiang Medical University
Urumgi 830017 ; > Urumgi Center for Disease Control and Prevention, Urumgi 830017 ; *Dept of
Mathematics, School of Medical Engineering and Technology, Xinjiang Medical University, Urumqgi 830017)

Abstract Objective To analyze the epidemiological characteristics of tuberculosis in Urumqi and assess the im-
pact of the national health examination policy, as well as COVID-19 prevention and control measures, on tuberculo-
sis incidence in Xinjiang. Methods The seasonal patterns of pulmonary tuberculosis were examined using the sea-
sonal index method and circular distribution analysis. An Interrupted Time Series (ITS, Interrupted Time Series)
model was employed to investigate how the national health examination policy and COVID-19 interventions influ-
enced trends in tuberculosis incidence in Urumqi. Results From 2013 to 2021, a total of 19,049 cases of tuber-
culosis were reported in Urumqi. The peak incidence day occurred on May 25th, indicating a consistently high rate
throughout the year, particularly during spring and summer months. The results of the interrupted time series model
indicated that the initial monthly incidence rate of pulmonary tuberculosis in Urumqi was 5. 05 per 100,000. From
January 2013 to September 2016, the incidence rate of pulmonary tuberculosis showed a slow upward trend, and
the upward trend was significant (8, =0.039,P <0.05). After the implementation of the universal health check-
up policy, the incidence rate of pulmonary tuberculosis showed a slow downward trend, and the downward trend
was significant( B; = —0. 109,P <0. 05). After the outbreak of the COVID-19 epidemic in January 2020, the inci-
dence rate of pulmonary tuberculosis in Urumqi first dropped rapidly and then entered a slow upward stage, and the
upward trend was significant( 5 =0.082,P <0.05). Conclusion It is recommended that public health authori-
ties prioritize timely identification of potential TB patients during periods with elevated incidence rates observed in
spring and summer months. While significant progress has been made through implementing national health exami-
nations policies, attention must be directed towards understanding how ongoing epidemics affect TB patient detec-
tion. Thus, enhancing surveillance efforts and intervention strategies was essential in adapting to this new normal.
Key words tuberculosis; seasonal index method; circular distribution method ; national health examination; CO-
VID-19; interruption time series
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