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Epidemiological characteristics of pulmonary tuberculosis in Qinghai
Province from 2005 to 2024

WU Hui-he", WEI Yu—jia, WANG Yi-min
“School of Public Health, Lanzhou University, Lanzhou, Gansu 730000, China
Abstract: Objective To analyze the reported incidence of pulmonary tuberculosis (TB) in Qinghai Province from 2005 to
2024, and to provide a scientific basis for developing adaptive TB prevention and control strategies. Methods Data on
reported TB cases in Qinghai, categorized by year, sex, occupation, age group, and region, were extracted from the infectious
disease surveillance module of the China Information System for Disease Control and Prevention. The joinpoint regression
model was used to analyze the temporal trends in the reported incidence under different categories. Results From 2005 to
2024, a total of 119 984 TB cases were reported in Qinghai Province, with an average of approximately 5 999 cases annually.
The average annual reported incidence rate was 104.12 per 100 000 population. Joinpoint regression analysis indicated no
significant overall trend for the entire period. However, the reported incidence showed a slow upward trend from 2005 to
2018 [Annual Percent Change (APC)=4.24%, P<0.001], followed by a significant downward trend from 2018 to 2024 (APC=
-10.89%, P=0.001). A turning point occurred in 2018 for both males and females: incidence increased during 2005—2018
(male: APC=2.91%, P=0.005; female: APC=6.17%, P<0.001) and decreased markedly during 2018—2024 (male: APC=
-11.85%, P<0.001; female: APC=-10.00%, P=0.003). By age group, the 0—14 years group showed a significant increasing
trend [Average Annual Percent Change (AAPC)=5.05%, P<0.001], while the =65 years group showed a significant
decreasing trend (AAPC=-2.47%, P=0.042). Regarding occupational distribution, farmers constituted the highest proportion at
42.16%, followed by herdsmen (24.08%), and students (11.93%). The reported incidence among herdsmen and students

showed increasing trends from 2005 to 2024. Among the prefectures, Xining City and Haixi Prefecture showed decreasing
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trends (Xining: AAPC=-4.84%, P<0.001; Haixi: AAPC=-5.23%, P<0.001), while Huangnan Prefecture showed an increasing
trend (AAPC=3.87%, P=0.003). Conclusion The reported incidence of pulmonary tuberculosis in Qinghai Province showed

an initial increase followed by a decrease between 2005 and 2024. Sustained efforts are needed to enhance etiological

detection capacity, strengthen active screening in key regions and high—risk populations, and improve TB surveillance and

early warning capabilities among students/children to further reduce the disease burden.

Keywords: Pulmonary tuberculosis; Epidemiological characteristics; Chang trend; Joinpoint regression model
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Table 1 Overall situation of reported pulmonary tuberculosis incidence in Qinghai Province, 2005—2024

EG () SRR BB TR PR CB)) RIS IR (B]) T B as A () s IR (/10 T7) I bR (%)
2005 5131 2593 1294 1244 95.39 50.54

2006 4112 2101 1027 984 75.73 51.09

2007 4 882 2392 1465 1025 89.09 49.00

2008 4970 2246 1527 1197 90.04 45.19

2009 5549 2736 1431 1382 100.11 49.31

2010 5192 2 640 1328 1224 93.16 50.85

2011 5504 2692 1582 1230 97.82 48.91

2012 6621 2677 2 164 1780 116.53 40.43

2013 6271 2348 2374 1549 109.41 37.44

2014 6123 1442 2 861 1820 105.97 23.55

2015 7 464 1362 4229 1873 127.94 18.25

2016 7 887 1315 4611 1961 134.03 16.67

2017 8313 1368 5154 1791 140.19 16.46

2018 8 994 1 660 5181 2153 150.31 18.46

2019 8115 2262 4237 1616 134.53 27.87

2020 5705 2341 2 698 666 93.85 41.03

2021 5294 1956 2 694 644 89.37 36.95

2022 3587 1671 1529 387 60.39 46.58

2023 5552 3220 1991 341 93.32 58.00

2024 4718 3043 1499 176 79.43 64.50
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Figure 1 Joinpoint regression analysis of the overall and sex—specific reported incidence of pulmonary tuberculosis in Qinghai Province,

2005—2024
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Table 2 Results of joinpoint regression analysis on the reported incidence of pulmonary tuberculosis in Qinghai Province, 2005—2024

FEHE AAPC[%,(95%CI)| 18 P8 i ) B (4 APC[%,(95%CI)] 18 P
AR B R —-0.80(-2.93~1.38)  -0.722 0.470 2005—2018 4.24(2.24 ~6.27) 4.583 <0.001
2018—2024  -10.89(-16.25~-5.18)  -3.958 0.001
JEhEBHME S L 1.66(=1.81 ~ 5.26) 0.930 0.352 2005—2011 0.34(-4.25 ~ 5.15) 0.157 0.878
2011—2016  -20.50(-29.73 ~-10.07)  -4.054 0.002
2016—2024 19.73(15.57 ~ 24.03) 11.103 <0.001
P
H -2.00(-4.11~0.15)  -1.825 0.068 2005—2018 2.91(1.03 ~ 4.82) 3319 0.005
2018—2024 -11.85(-17.25~-6.10)  -4.254 0.001
i 0.78(~1.48 ~ 3.08) 0.668 0.504 2005—2018 6.17(3.96 ~ 8.43) 6.066 <0.001
2018—2024 -10.00(-15.52 ~-4.11)  -3.545 0.003
(D)
0~ 14 5.05(2.08 ~ 8.1) 3372 0.001 2005—2017 12.74(8.96 ~ 16.65) 7.486 <0.001
2017—2024 -6.94(-12.44 ~ —1.09) -2515 0.024
15~ 44 -0.08(-233~221)  -0.073 0.942 2005—2018 5.38(3.35 ~ 7.46) 5.737 <0.001
2018—2024 ~10.98(-16.65 ~-4.92)  -3.765 0.002
45 ~ 64 —234(-596~141)  -1.231 0218 2005—2018 1.03(=0.39 ~ 2.47) 1.571 0.142
2018—2022 ~18.19(-28.32 ~ -6.64)  -3.312 0.006
2022—2024 11.63(-15.93 ~ 48.23) 0.846 0.414
=65 —247(-4.8~-0.09)  -2.029 0.042 2005—2017 1.34(-1.27 ~ 4.03) 1.088 0.294
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A4
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PR A 2.17(0.23 ~4.14) 2.199 0.028 2005—2011 10.47(4.27 ~17.04) 3.674 0.002
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2N 6.52(4.11 ~9.00) 5.400 <0.001 2005—2017 9.95(6.81 ~ 13.19) 6.976 <0.001
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Table 3 Region—specific reported incidence and temporal trends of pulmonary tuberculosis in Qinghai Province, 2005—2024

ArCM) GRS (B AR ARFR(/10 1) AAPC[%,(95%CI)] R P

[ 25 889 59.67 —4.84(-6.14 ~ =3.53) -7.596 <0.001
TR 24087 320.03 2.8(-1.61 ~7.41) 1318 0.203
AT 23537 83.11 -0.87(-5.35 ~ 3.81) -0.372 0.710
SREM 14 872 248.83 1.32(-6.22 ~ 9.47) 0.332 0.740
M 11274 128.06 0.16(-2.7 ~ 3.11) 0.109 0.913
B 8 094 155.69 3.87(1.33 ~ 6.48) 3.007 0.003
i 6 466 95.51 -1.03(-8.79 ~ 7.38) -0.249 0.803
TP M 5765 62.32 -5.23(=6.79 ~ -3.64) -6.802 <0.001
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