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Epidemiological characteristics and spatio—temporal clustering analysis of

pulmonary tuberculosis in Minqin County from 2014 to 2023
LIU Shigang', FAN Haixia', ZHOU Yingquan®
1.Mingin County Center of Disease Control and Prevention, Mingin, Gansu 733399, China;
2.Lanzhou Pulmonary Hospital, Lanzhou, Gansu 730000, China

Abstract: Objective To analyze the epidemiological characteristics and spatio—temporal clustering characteristics of pul-
monary tuberculosis (PTB) in Mingin County, Gansu Province from 2014 to 2023, so as to provide the evidence for for-
mulating targeted PTB prevention and control strategies. Methods Surveillance data on PTB cases in Mingin County
from 2014 to 2023 were collected through the China Disease Prevention and Control Information System. Descriptive
methods were used to analyze the population, temporal and regional distribution characteristics of PTB cases. Trend sur-
face analysis and spatio—temporal scan analysis were used to analyze the spatio—temporal clustering characteristics of
PTB. Results A total of 1 856 PTB cases were reported in Mingin County from 2014 to 2023, with an average annu-
al reported incidence of 86.50/10°. The reported incidence of PTB decreased from 107.82/10° in 2014 to 83.56/10° in
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2023, showing an average annual decline rate of 2.79%. There were 1 091 males, accounting for 58.78%, and 765 fe-
males, accounting for 41.22%. The average annual reported incidence of PTB was 99.05/10° in males, higher than 73.27/10°
in females (P<0.05). The population aged 65-<70 years had the largest number of PTB cases, with 410 cases, account-
ing for 22.09%. Farmers were the predominant occupation, with 1 608 cases, accounting for 86.64%. A relatively large
number of cases were reported in spring and winter, with 550 and 510 cases, accounting for 29.63% and 27.48%, re-
spectively. Hongshaliang Town, Donghu Town and Shuangcike Town had higher average annual reported incidence of
PTB, which were 167.82/10°, 140.51/10° and 133.23/10°, respectively. Trend surface analysis showed that the average an-
nual reported incidence rates of PTB across various townships in Mingin County from 2014 to 2023 were unevenly dis-
tributed. In the east—west direction, the reported incidence of PTB was relatively higher in the eastern part. In the
north—south direction, the reported incidence of PTB was relatively higher in the northern part. Spatio-temporal scan
analysis showed that there was one Class I cluster of PTB in Mingin County from 2014 to 2023, covering 9 townships,
with clustering period spanning from 2014 to 2017 (P<0.05). There was one Class I cluster of PTB in Mingin County,
covering 8 townships, with clustering period spanning from 2020 to 2021 (P<0.05). Conclusions From 2014 to 2023,
the average annual reported incidence of PTB in Mingin County remained at a relatively high level, with a relatively

slow decline rate. PTB was highly prevalent in winter and spring as well as in townships in the northeastern part. Spe-
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cial attention should be paid to high-risk groups such as males, the elderly, and farmers.
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Figure 1 Reported incidence of pulmonary tuberculosis in

Minqgin County from 2014 to 2023
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Figure 2 Trend surface analysis of the average annual reported

incidence of pulmonary tuberculosis in Mingin County

from 2014 to 2023

232 WIEHE AR

2014—2023 4E B B 45 4% 1 R REX 1 14,
BERLLVPTE, PURAL, SR, WORUE . R
KRR . RORBHE . ARIGEAIE I 9 NS, R
£EIHE] Sl 2014—2017 4F, RR {8}y 1.700, LLR K
46.850 (P<0.001); MEFREX 14, HmabR
BRLOVHYREH . SRR, OB, ARWVEL. RMERE . ML
RBHME AR I 8 241, RAERTH S 2020—2021
4, RR il 1.680, LLR ffih 16.193 (P<0.001).

3 i #

2014—2023 4F R 8 Al 25 A% AR 4R & RN
86.50/10 J7, =T 20052022 AEHi&m) 70.91/10 71 12



T E2E 2026453 A5 38 #5534

China Prev Med J, Mar. 2026, Vol. 38, No.3 « 245 -

F1 2016—2021 4F 2 g i B X Y 50.16/10 5 1
2014—2023 4 R ) B 25 44 o 28 B AR S sk e
Rl 2.79%, W BALT 201642020 4E H ik & 0
10.32% "', $i 7 BB Ll 245 2 2 9 I o8 3k B A X6 2%
15, REE 8 A KMV, bt
B, ZFFTARRAMR; [, ZHbIX 25 kR
ACFAAXTHE G, BT W UREC BN, n] BESL R R it
SRS R T RS N AT S5 SRR

RO B 5 M S AR R R | Tk, %
PR A ARIE S NS AIRIX MY TR N T
RS EE R —8, — I, Al ReRm T B &g
YRR, SNBSS T fASTE s T ok, T
USSR B LS ™ 55—, W
YRR AR ARG S A B P R o o, X s
13 R PR 0] eI 451 3 VTG B AT e kBRI LIA
BETT, OG5 R AR o e A i 2 i 45 A
R 2, e B AE N2 b X il 25 4% B 47 1 2 A
A, X RIE AT e 5 N H et . Z4EA
GRENRERER | WRPESS IR B LS T, DA
R AR N A I LR TR SR TR R U AH OC ), ]
AR IR RN, I g R SR BHAEG K . 57
SRR RN AR 2E . B IR AN i,
AN =8 IR SRS E g SN

RE AN A EFERRE K, SkHE " KRR
PSR AR SR B LT ABETRMRES, BR
FPIE SIS, EE R e, SEE NS
DA, BN T A% ST R P AR T AL 4%
B Y REVEARF A RAML, D RPRA
SR REAE A5 JE AR 1) 288 A (2 1 P I8 7% s P A 4%
(7] s A B X WP ) FH R o e e e i G
R IR, fRAE AR SR kS, T AT BETE—
PRI D4R TSRS R . RETELVRI . &
TNVBROBOR BRI 25 A% A A A i , ATRE S
X AR MBI | DA SR SN D 2R 2
PIM G, —&X 3 4~ 2 HiE Bliie . S Al
BT B UR AT SEARX A, Hm AR D B DA A
%, FEUEEAZIRGIME LS IUA 3R iR . R
XIS E N O s, AR p At rem Gt R E
BRI AT LRSI AR
IFEORIETAE, AR R YR, +r
SEXF R P Ko oAt 25 V)4 i 3 s A%

Brs EH s R o, REYEIZ5% LA
B2 WM, 2014—2017 4E77A0E 1 B REX, FEHE

9 S 20202021 AFEAATE T R REX, HE 8
NS4, BRICIsh, HAL 8 58I 2 MATEEN
PIRIUNFFLIRAE, SRR I 5 B i 1A% O
X o 45 B AT T 4 i A R XA (R
B EARICIT G R B2, BIE T ARIEER 2 U
B A EL i 85 A% B 8 B A% O My o DUISE 8] 78 A 340k
F, 20202021 FREX BN LE, HEORE
XIFARKAARAMESE , BRI HOA ™R . A RE T
BALIT 2 SEE . — KA s i R
B IR S AR PR RIER YR TR R AR, —H
BT, TR T i R s s I A A%
TN TR DX HIAL TP PRV I A BV
FlHbay , WD RS, KI5 TR S8
WPIE R, BRI G Sy Gesie I, MNINTE n
GRS TR Je 1) s XU

g LR, REY ISR, B b T4
B, HFRERERECON NS, N E S E B
EAE NTERIAR B A5 oy WU RS, R B AR AL &8 2 41
IS5 BTG TAE . A Somss R B B 45 % By
BV R E AR E A, MR R A, Fig
Wi ARYEIRYY s 3 BT WIS K, BURIT v
R E W HIRTT . PHBTS SR XU T RIE
ZRE AR BRI PUERETG 3, 51 e e a4
TS R A BRI, B Y AT SR s s +F
SEHEVEIREEIRI, BB IR, KT HEdEAE A
TR, WDV AR IRAIIR, AT 45 2% S P i G A
WAL RS . AWFFAFAE—E SRR . ARSI T
A% A AR T AT, AT BER AE S 4 FL S
WA 1 SE B & 9 /K- o EAh, 2020—2022 4737 7 ik
ARG T B B I R] & 53 ] DR st s A Ry el 5
A g 2 R AT 2 AR R ERAIG, DA TG 5 1A
() & o R A e P 7 A — 2 T

S5 30k

(1] e NRILAE FE R bR, e AR IRIE FE R T
AR RSy, AR ANRIEMEER R ERSEZ RS, 5.
A FEEEPIA R (2024—2030 4F) [J] . B R ALY T
ZRA, 2025, 10 (1): 94-96.

[2] Pk, F44, AEEER .2005—2022 4EH & IS5 2R 5 &
WATEFAN Joinpoint BRI [J] . Hff B2y, 2024, 43
(7): 649-652

(3] ZBME, BEIE, AR, % 20162020 4FEH &ML 0
WATRAESIHT L] . S Tipdshliaaf, 2023, 38 (4): 44-48.

(4] ElR, RMoK - 30E4E, ERK, % .2012—2022 FH7 545
RPERG AT [J] . Bl 2024, 39 (4): 1-5.

(#5250 )



- 250 - G EE2E 202643 H 25 38 545 3 1Y)

China Prev Med J, Mar. 2026, Vol. 38, No.3

AT IEBORTSERIT o« Ik, SISO b G H
I BN T P SARTBOR ST H (1 ECR RIGE L
TR AR B AN XS PRBRCAT 5 55 A = A0 T80 36 A0 3] A 43 B I
i, AR RPN B S I SR PO TR YT A R
gL

SE 3k

[1] LIJ, PANG L, DING G W, et al.Seroepidemiology of hepatitis C
virus infection in people aged 1-69 years in China: a national,
cross—sectional study [J] . Lancet Public Health, 2025, 10
(12): 1036-1044.

(2] 2, XUhge, ™2 . BIMIPE S TAE T SRAEIEH BRI IT AL T
MEfaFRe (1] . PESCERTER, 2024, 30 (7): 667-669.

[3] World Health Organization. Global health sector strategy on viral
hepatitis 2016-2021 [EB/OL] . [2026-02-28 ] .https://www.who.
int/hepatitis/strategy2016-2021/ghss—hep/en.

[4] LIJ, PANG L, LIU Z F.Interpretation of the national action plan
for eliminating hepatitis C as a public health threat (2021-2030)
[J] .China CDC Weekly, 2022, 4 (29): 627-630.

[5] D'AMBROSIO R, DEGASPERI E, COLOMBO M, et al.Direct—
acting antivirals: the endgame for hepatitis C? [J] .Curr Opin Virol,
2017, 24. 31-37.

(6] PRl ax, PHRERSBEYYRE 2 N R
BiindE e (2022 4EJE) [J] . AR BER 243, 2022, 30
(12): 1332-1348.

(7] X0k, skEiti, kAR, % . ZpPIHLIX HOV HUARBITER N

JFBFRAREIGER 2y Btk (1] . EALL AR, 2019,
35 (4): 522-524, 527.

[8] World Health Organization.Global hepatitis report 2024: action for
access in low—and middle—income countries [R/OL] . [2026-02—
28] .https://www.who.int/publications/i/item/9789240091672.

(o] #h, Jk, w4 . Wil B OpRs AL 50m
BIsEALAT IR 55k (1] . P ESCHR TR, 2024, 30 (7):
743744

[10] BREhPE . 2Bk R BRI . PRER B Bixt [T] . P AR
JEfiZeE, 2020, 28 (10): 812-816

(1] JERkE, EE/R, B8, % . BTSRRI R EFHFDR
BERITHEIA 2ot (1] . RSO, 2025, 31 (4):
378-383.

[12] %00, BERE%E, kBibi, % . JET Andersen AR REFE
PIRLIF R BB HUR TR YT UM DG ZF 5T (0] . A AFIERG 2%
A, 2023, 31 (1): 49-55

[13] SRR, Shak, PhBL, &5 . T0AbA I R s A TR I 4 iR e
T4 B0 A B H R A (1] . AR TR BE A, 2025, 52
(19): 3637-3642

[14] 32407, EHA, kA, % . A S AR RBE HR
RGO 1] . R SR, 2024, 46 (4): 257-262.

[15]) R, 80, SMfE, 45 . 552400 I LS A Y R 48 B v 0
A (1] . BipiEE24, 2023, 35 (7): 636-639.

[16] s, Vestk, 2=(d . WALFRARAGERF e iR (1] . b E
BiEEsfdei, 2024, 25 (10): 1337-1340

s EHA: 2025-10-31 {EEIEHA: 2026-02-28 A HHiE: HRIE

(E#EE245T0)

[5] WA . RATTEY . KGR B[RRI 2O il 45 4%
RRGEI BT (D] . BEARST: FEERIRY:, 2023

(6] WRZL, VFHE, REE, 45, 45 2009—2023 AEHIH XS A T4
s AV T ()] . SRS, 2025, 37 (9): 937-940.

(7] AL, BiHE, Emr, 55 .2016—2022 4F &R A
FERIRIGAREREAE . S fa i Saayriea (1] . PEAILTA:,
2025, 41 (1): 80-87

[8] By, Fikise, 7€, 45 .2005—2024 AWM 30 HLIF
NHE BRI 98 ka3 AT I - -BAF b (7] . T
BiEEss, 2025, 37 (12): 1206-1210

(9] BetErE, 2%, WAL, 55 . HIFEA 2014—2016 A5
[ oA FRAE S AT A AT [T] . PARATR 24, 2018, 39
(3): 347-351.

[10] ¥F¥, WEIEZE, WA, 45 .2016—2021 4R sl i it X ili4h
RATIRFRALHT (1] . TG dlmE R, 2022, 37 (4):
47-49.

[11] FERO/R, S, AEEH, 45 2016—2020 4EMSE AIRIXIEEZ0E
TERAESAT ()] . S e, 2024, 31 (11): 1281-1285

[12] &EH, T2, 2=, 5 .2013—2022 F4 M A ARl
SERATRAE [] . FpiEE2:, 2025, 37 (3): 276-279

[13] ks, HBREA, MR, 4 2011—2020 4ERSEE EIRIXISEEZE
TEEAT L] . hEREGSE, 2022, 44 (12): 1256-1261.

[14] B4, BT, DR, 25 2019—2023 45 A HEE A T
FHIESHT (1] . W2 AGE, 2024, 40 (8): 932-937

[15] ML, 1, &, & . ENIMEE NIRRT GY
W E TR (J] . ST, 2022, 29 (5): 638-640.

[16] ks, #r, D48, 25 2016—2021 AR VE 44 Bl 25 A% W A7 FRAT
S (1] . BBiEE:, 2024, 36 (8): 706-709.

[17] ARIB3E, FMIE, WIKZE, 25 .2012—2022 4E4H & HilHA %M AT
SERFE RS [J] . PEERST, 2024, 31 (1): 35-40.

(18] ZEtiAE, Fouk . WA EEE H 2013—2022 AEAl 45 A TG %
FRETHT (D] . ZHanps e Ege, 2024, 30 (4): 321-324.

[19] FI5%, Bk, SKIFE . 324000 B4 AT 2 i s R AE
b [ . TBEESE:, 2024, 36 (9): 760-763.

B 2026-01-04 fEEIEHA: 2026-03-03 A 4miE: XIH



