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Abstract: Objective To understand the prevalence and spatial clustering characteristics of tuberculosis in Guizhou Province,
and provide scientific basis for further reducing the prevalence of tuberculosis. Methods Based on the incidence monitoring
data of tuberculosis in Guizhou Province in the tuberculosis information management system from 2016 to 2023, this study
described and analyzed the distribution characteristics of tuberculosis incidence in the whole province in time, population and
region, and used spatial clustering to analyze the key regions and types of incidence rate clustering in the province. Results
From 2016 to 2023, the annual average reported incidence rate of tuberculosis in Guizhou Province was 100. 28/100 000, and
the reported incidence rate declined at an average annual rate of 6.82% , from 130. 66/100 000 in 2016 to 82.90/100 000
(wend y* =9 647.38, P <0.001). From 2016 to 2023, the reported incidence rate of men and women will decrease from
165. 18/100 000, 93. 89,100 000 to 102. 32/100 000 and 62. 58/100 000 respectively ( trend * =6 968. 96, 2 828. 21 ,all P
<0.001). The reported incidence rates in the age groups of <20 years old, 20 —39 years old, 40 —59 years old and =60
years old all showed a downward trend ( trend Xz =3 021.42, 3 563.78, 2 477.46, 1 184.20,all P <0.001). The average
annual reported incidence rate of men and age groups =60 years old were higher than others (y* =18 845. 45, 65 957. 05, all
P <0.001) and the proportion of farmers was 69.46% higher than that of other occupations (y* =732 538.16, P <0.001).
At the same time, the proportion of medical staff and teachers increased ( trend )(2 =61.54, 45.87, all P <0.001). Spatial
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clustering analysis showed that tuberculosis in the province presented a clustered distribution (Moran I =0.293, Z =4. 607, P

<0.001 ), with high — high clustered areas mainly concentrated in Wangmo County, Ceheng County and other areas in

Qiannan Prefecture. Conclusion In recent years, the prevention and control of tuberculosis in Guizhou Province has achieved

certain results, but the current situation of prevention and control is still quite severe. Males, age groups =60 years old,

farmers, medical personnel and teachers are the key population affected by the disease. Areas with relatively backward

economic and living standards, such as Wangmo and Ceheng in Qiannan Prefecture, are the key areas affected by the disease.
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Table 1

Reported incidence of pulmonary tuberculosis in

Guizhou Province from 2016 to 2023

PN Jili G5 4% 9o D2 R
RIREL RWHE(/10 1) RIREL RIHE(/10 T7)

2016 46 117 130. 66 11 462 32.47
2017 43 426 122.15 11 254 31.66
2018 40 833 114.06 11 926 33.31
2019 36 904 102.51 16 126 48.56
2020 34 976 96.54 17 752 49.00
2021 31 749 82.33 17 508 45.40
2022 29 369 76.24 17 366 45.08
2023 31 967 82.90 21 185 54.94
At 295 341 100. 28 124 579 42.70
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Table 2 Reported incidence of pulmonary tuberculosis by gender
in Guizhou Province from 2016 to 2023

g Ak otk
K R (10TT)  RIEE RIRR(/10T7)

2016 30 073 165.18 16 044 93.89
2017 28 359 154.77 15 067 87.46
2018 26 455 143.32 14 378 82.91
2019 23 422 125.92 13 482 77.48
2020 22 139 119.26 12 837 72.66
2021 19 952 101.25 11 797 62.56
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KRR R (10TT)  RREEC RIEHR(/1077)
2022 18 383 93.27 10 986 58.41
2023 20 169 102.32 11798 62.58
&1t 188 952 124.90 106 389 74.27
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Fig.1 Reported incidence of pulmonary tuberculosis at different
ages in Guizhou Province from 2016 to 2023
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Table 3 Reported incidence of pulmonary tuberculosis at different ages in Guizhou Province from 2016 to 2023

<20 % 20 ~39 % 40 ~59 % =60 %

\ Ny Ny e
O pm BRE ww SR wiv A wivg R
2016 5 601 53.58 14 097 144.50 14 040 144.88 12 379 229.42
2017 5752 54.25 13 005 131.42 12 839 130. 60 11 830 226.62
2018 5630 52.43 12 393 125.10 12 014 122.10 10 796 203.05
2019 4 882 43.38 11 586 124.46 10 811 110.26 9 625 170. 87
2020 4 841 42.43 11 207 122.83 10 115 100. 59 8 813 156.24
2021 3490 27.70 9 469 100.74 9 965 93.75 8 825 148.79
2022 2 837 24.26 8 064 79.98 9 575 87.87 8 893 152.16
2023 2924 25.27 7 483 74.43 10 169 93.04 11 391 189. 64
&it 35 957 39.81 87 304 112.61 89 528 109.61 82 552 183.49
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Table 4 Reported incidence of pulmonary tuberculosis in different professions in Guizhou Province from 2016 to 2023
A KE B F55 KAl Hm 2N Fofs
2016 34 649(75.13) 3528( 7.65) 3166( 6.87) 295(0.64) 155(0.34) 4324(9.38)
2017 31 895(73.45) 4077( 9.39) 3090( 7.12) 281(0.65) 169(0.39) 3914( 9.01)
2018 28 608(70.06) 4894(11.99) 3302( 8.09) 250(0.61) 174(0.43) 3 605( 8.83)
2019 25 709(69.66) 4 475(12.13) 3327(9.02) 277(0.75) 201(0.54) 2915( 7.90)
2020 22 986(65.72) 4 674(13.36) 3582(10.24) 340(0.97) 243(0.69) 3 151( 9.01)
2021 21 268(66.99) 3584(11.29) 3501(11.31) 341(1.07) 179(0.56) 2 786( 8.78)
2022 19 176 (65.29) 2792( 9.51) 3 835(13.06) 275(0.94) 202(0.69) 3089(10.52)
2023 20 851(65.23) 2756( 8.62) 4 812(15.05) 275(0.86) 152(0.48) 3121( 9.76)
it 205 142(69.46) 30 780(10.42) 28 705( 9.72) 2 334(0.79) 1 475(0.50) 26 905( 9.11)
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Fig.2 Regional distribution of annual average reported incidence
rate of tuberculosis in Guizhou Province from 2016 to

2023
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Table 5

Global spatial autocorrelation analysis of reported

tuberculosis incidence in Guizhou Province from 2016

to 2023
SRR Moran I {H VA P{i
2016 0.108 1.819 0.069
2017 0.077 1.349 0.177
2018 0.163 2.631 0.003
2019 0.289 4.523 <0.001
2020 0.294 4.607 <0.001
2021 0.381 5.952 <0.001
2022 0.364 5.672 <0.001
2023 0.324 5.100 <0.001
it 0.293 4.607 <0.001
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Fig.3 Local spatial autocorrelation analysis of reported tuberculosis incidence in Guizhou Province from 2016 to 2023
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Table 6 Local spatial autocorrelation analysis of reported tuberculosis incidence in Guizhou Province from 2016 to 2023

0y ] -k ik - ik - 1%

2016 L 5 T - ML = e

2017 B -3 - L1

2018 W M i T A Ly FURITE R SN INE P

2019 M i T R - L VRN R =N N = PN I 25

2020 B T B AP Sp R - ML = P AR B 2 O YT 7
2021 W M i s P - - WL = I AER s Y VR L T L A
2022 B e i T R - - WL = A R AR = T 5l
2023 T i s P - - L 2 B AR H s 5 B3 7 N R B

TE R - MURTIRIRELAX

»73

3 it

i
ST 5 L WA O K PR 3 T4
O T A, A B — S )RR
VSF AR AT, MRS B B 2016 4
i 130. 66/10 J7 T [ 2 2023 4F 1) 82.90/10 J7, 444
R 6. 82% 5 T YT * g O T
Sl BN A — 5 B R A 85 A
e, — PRI HR T+ = H =
IO A AL 5 — R AT e
s S R IR ST B B YA B = i A
RRHIIEE § =5 45 0 5 42 40 045 K 0 2
AT S TR 1005 T2 8
(R R, A P SR B 5 0 T 4
ROV DU A A MR 2 B T 24
S LEE T S SR DL B e — A 1
3 TR BON 8 5 T 7 B O 5, W
B T K eV S R T BT —
BTPRAT KT (B4 A 36 A
TS, 4 SRR T BP0, DR
A CGRBI BT 20192022 4F) iR
41 2022 45 S RIS B 4 A 25 55/10 789 FL A
A SR R AR U T e
BFGE AL, R LSRR A 5 W
5, 15 IR AT B (L T =60 2 R A
AL RR AR, 35 T S
SUBL A, A5 PR A KOS 5 B 1
BRI ) B RL AL BN T
R RERI 266 RV 1L DRSO, 0 R
g, ELA ARSI N IR B2 28
i HEHER TR ) S LR A AL, 52 0
e RARGAR BRI, $B =60 % KR
W A TR T K AR A L)L 2022 4
KA S R 25 0 A UK A S 4
HEA A 45 B IS/ 5 HUT IR 54 A S 0 25 252 J7 Ak

N, T4 R ) JE e BN ) S AR Bl 45 A% e o
A1 AR 31 v B 55 N B3RN0 A A A T 48
e AEihon, TS A RS (BERL) 450
AR, BB T T R A A
FRURFIRIE IR, MR B R (VA U L
WG — 2 i BT A A, b 246 2 10 R Bt 25
FER R RIS R A

MZE 34 L7, WL X o3 A 2 ) AR I B 46 21
P, A A E (7 X)) Al 73 A AN 2)  MHSRAITTE
N 5 A M AR ] 28 B R R AR 35 5 S0 fk B
FE KPR R AR AR O o 78 0 R SR 41 it IX R A
A P BS PU g N A B R e B DR B 2T Y
LR LR RN 9 2 f B BT A M, X SE ELIXOR
TR BT BT M AR S KRR e, AR T4
FNF AR T ARBTG5 A A
SR ST R B X 2 K R R U | R AR
FEETT K45 2 AR X 5, 2 Il 2 A AR A T A
IR X,

2 b, SO AE Il A A R SR R B H
RTBF ISR ™%, o, Bk =60 27 FIA IR
BT RO AR, 255 N BRI S8 AN W 22, i
BRGSO 1o TR DX 22 U R 7 /K P35 3 44 7 I
AUEREE o 5 B X it @ BER TR A B A
FEFN L DX A AN, XoF 28 55 R BT 7 I Y 3l DR AR
TR BiG 28 2% BRI BT 16 TARRO 455 BUR
AR SR BAE NS B A A s A AR N L TR iR
55 AR Bk — 25 3 TF 22 A7 MR Il 405 A% i 4 A 31T
VB s s T ARG , 800 K BLER 55 N\ B3 AN i
191, R PR SR AR 5 i KRS o 580 1) P 448 il 45 4%
i PR 2R, il 5 A £
X B Bl 422 FE I, AR AP ey P2 A% i XS
FlEMRAER  AHTOAF AR 45 1%

S E 3k
Somoskovi A, Parsons LM, Salfinger M. The molecular basis of
resistance to  isoniazid,

rifampin, and  pyrazinamide in



- 602 -

PR TR =27 2025 AR5 52 #4585 4 ] Modern Preventive Medicine, 2025, Vol. 52, NO. 4

Mycobacterium tuberculosis [ J .
(3): 164

XIZHE. 2005—2016 44 [E Al 45 4% i
RFRID]. T ZISE,:MISJE,ZOZI-

Liu JQ. Study on the spatiotemporal characteristics and macro

Respiratory Research, 2001, 2

T 2 A S 5 LS ) K]

influencing factors of tuberculosis epidemic in China from 2005 to

2016 D]. Shenyang: Shenyang Medical University, 2021. (In
Chinese)
JEIEE  WRERDA , kI, 4. 2013—2018 45 5 JH 4 il 45 % s AR

FRAESMMTL )] . BUAR TR BT BE 2% ,2020,47 (9) ;1541 — 1546.
Zhou J, Chen HJ, Hong F,
patients in Guizhou, 2013 - 2018 [ ] ].
Medicine, 2020, 47(9) : 1541 —1546. (In Chinese)

SREAE  JEAR , SCAT, 5. 2011—2020 4F ¥ 5 45 ~F 25 25 1% 0
ZARFE AT ] A E P A ,2022,44(5) 478 - 483,

Gong DH, Tang Y, Tan WQ, et al. Spatial — temporal analysis of
tuberculosis among students in Hu’ nan Province, during 2011—
2020[J]. Chinese Journal of Antituberculosis, 2022, 44(5) ; 478
—483. (In Chinese)

EBY, BRI R R, 4. 2011—2020 AR5 5
WML B F WAT IR FRRAE AT [ J]. TR b= 2 15 e 4= 2,
2022,38(10) ;1334 — 1339, 1345.

Wang MZ, Wang L, Zu Li Hu Ma Er - Ai Er Ken,

et al. Characteristics of tuberculosis

Modern Preventive

et al.
Epidemiological characteristics of common patients with pulmonary
tuberculosis in Xinjiang from 2011 to 2020 [ J].
Preventive Medicine Information, 2022, 38 (10): 1334 — 1339,
1345. (In Chinese)

5K, R, H [, 45, 2011—2020 4F 52 [ i Xl 25 4%
PERG WM ST [T]. A I BB 44,2022 ,44(12) 1256 — 1261.
Zhang X, Lang SL, Bai GH,
tuberculosis in Inner Mongolia from 2011 to 2020 [ J].
2022, 44 (12): 1256 - 1261. (In

Journal of

et al. Surveillance and analysis of
Chinese
Journal of Antituberculosis,
Chinese)
fifp vk i
R
Xie BJ,

S IRAREN, R IR, 4. 2016—2020 4F ] b 45 il 45 4% I
e Hr (1], B2l ,2023,39(1) :35 - 38.
Zhang JL, Zhang HM, et al. Analysis on the

epidemiological characteristics of pulmanary tuberculosis in Hebei

Province from 2016 to 2020[ J].

2023, 39(1): 35 -38. (In Chinese)

RIE IR , 2 , BOME , 4. 1997—2023 4F 4 [ Jili 45 4% i & K L

TR EREL ) ] T EIBT B 44,2024 ,46 (10) ;1198 - 1208.

Song YY, Li T, Xia H,

Journal of Medical Pest Control,

et al. Analysis of the epidemiological

characteristics of national reported pulmonary tuberculosis
incidence, 1997 —2023[J]. Chinese Journal of Antituberculosis,
2024, 46(10) : 1198 —=1208. (In Chinese)

IR, VPARDE, B 4. KU 2013—2016 4 45 8% 4T

RFAE Rt s AR AR S AT [T ] Hv el Ko 2 4l BE 5 i, 2018, 43
(8) :898 -903.

Xie CF, Xu LY, Wang X]J, et al. Epidemiological characteristics
and spatial — temporal clustering analysis on pulmonary tuberculosis

in Changsha from 2013 to 2016 [ J].
2018, 43 (8):

Journal of Central South
University: Medical Science, 898 - 903. (In
Chinese)

B A A VR, A T BT I £ 4 R A 6 PR 3R A 25

[11]

[12]

[14]

[15]

[16]

[17]

[18]

oM )]. EFEEAE,2014 ,38(5) 1355 -359, 364.
Jin CJ, Du J, Yang HS,

et al. Meta — analysis of risk factors of

tuberculosis in China [ J ]. 2014, 38
(5):355-359, 364. (In Chinese)

M, 28 INBE e, 55, 2013—2022 4E LR 65 & U |
EAE NS TATRAE Sozs [ R AR [T ] AR g 1 2435
2024,28(2) ;131 137, 170.

Dai BQ, Zhang YX, Sun XY, et al

Military Medical Sciences,

Epidemiological
characteristics and spatial aggregation of pulmonary tuberculosis in
the elderly aged 65 and over in Shandong Province, 2013 - 2022
[J]. Chinese Journal of Disease Control & Prevention, 2024, 28
(2): 131 =137, 170. (In Chinese)

BNE KVER, T, 5. SRR NI 45 8 5o fe I 1K)
HMWIFELT]. s ,2018,34(8) :728 ~734.

Luo XH, Liu CY, Yu YJ,

et al. A study of risk factors of

tuberculosis in tuberculosis infected population [ J ]. Journal of
Medical Pest Control, 2018, 34(8) : 728 —=734. (In Chinese)
BTLHNE, T, 4. 2014 - 2019 4R 1T T4 BE 45 A 45
FERESMMTL D] R MEI) ,2022,37 (2) 202 - 205.

Mao N, Zhong W, Ding HF,
tuberculosis in medical staff in Liaoning, 2014 —2019[J].
Surveillance, 2022, 37(2) : 202 —205. (In Chinese)
2R AR/, TR IS A RN T 2005—201 1 45 S0 s 45 1%
1T T]. i ESAL 14,2014 ,35(1) <141 - 142.

Li J, Zhu XM, Zhang SL, et al. Analysis of tuberculosis epidemic
situation among teachers in Wenzhou from 2005 to 2011 [ J].
Chinese Journal of School Health, 2014, 35(1): 141 —142. (In
Chinese)

HEORAE , SR VR 7, XIS D5 , 46 W4 2005—2011 4F i 45 A% AT
FAE Sz AR AEME(T ] h R A 3L TR ,2016,32(1) (11 — 14.
Gui JJ, Zhang TF, Liu ZF,

et al. Characteristics of pulmonary

Disease

et al. Epidemiological characteristics
and spatial clusters of pulmonary tuberculosis in Zhejiang province,
2005 —2011[J]. Chinese Journal of Public Health, 2016, 32(1) ;
11 —14. (In Chinese)

XTI, R, SR SR A 45 % s 1] SR AR K 52 mig PR 3R AR )
[J]. B s 51A10,2019,49(3) 1135 - 156.

Zhao TT, Wang L, Zhang LP. Discussion on the spatial clustering
and influencing factors of tuberculosis in Xinjiang[ J]. Mathematics
in Practice and Theory, 2019, 49(3) : 135 - 156. (In Chinese)
AR, BT RO, 2015—2018 AR R 77 T2 A= il 454 23 1)
M R R T )] AR i e i, 2022,26 (4) 463
- 466.

Pan MH, Li YN, Chen WC. Analysis on the spatial distributionand
influencing factors of pulmonary tuberculosis among students in
Nanning from 2015 to 2018[ J]. Chinese Journal of Disease Control
& Prevention, 2022, 26(4) ; 463 —466. (In Chinese)
EARPE,FRA Y], BRERD , 45, 2016—2020 4F Y 527 1 IR X AR
N5 25 (8] A3 ATASAE 3T [ 7] B9 W, 2023 ,38(8) 919 —
923.

Wang CP, Guo MY, Lang SL, et al. Spatial distribution of
pulmonary tuberculosis in the elderly in Inner Mongolia Autonomous
Region,2016 — 2020 [ J]. 2023, 38(8):
919 —923. (In Chinese)

Disease Surveillance,

r%E B #5:2024-10-16



