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Epidemiological characteristics and spatio—temporal clustering analysis of
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Abstract: Objective To analyze the epidemiological characteristics and spatio—temporal clustering characteristics of pul-
monary tuberculosis (PTB) among the elderly population in Zhuji City, Zhejiang Province from 2014 to 2024, so as to
provide the evidence for formulating differentiated PTB prevention and control measures for the elderly population. Meth-
ods Data of PTB cases aged =60 years in Zhuji City from 2014 to 2024 were collected from the Tuberculosis Manage-
ment Information System of the China Disease Prevention and Control Information System. Descriptive epidemiological
methods were used to analyze the distribution characteristics of PTB cases among the elderly population. The average
annual percent change (AAPC) and annual percent change (APC) were used to analyze the trends in PTB registration
rates among the elderly population from 2014 to 2024. Spatial autocorrelation analysis and spatio—temporal scan analysis
were used to analyze the spatio—temporal clustering characteristics of PTB among the elderly population. Results A to-

tal of 1 852 PTB cases aged =60 years were registered in Zhuji City from 2014 to 2024, with an average annual regis-
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tration rate of 59.82/10°, showing an overall declining trend (AAPC=-3.494%, P<0.05). The registration rate showed a
downward trend from 2014 to 2020 (APC=-8.709%, P<0.05), while trend in the registration rate from 2020 to 2024 was
not statistically significant (P>0.05). The majority cases were males and farmers, with 1 395 and 1 446 cases respective-
ly, accounting for 75.32% and 78.08%. Spatial autocorrelation analysis showed that PTB among the elderly population
showed spatial clustering distribution in 2015 and 2023, with Moran's [ values of 0.249 and 0.323, respectively (both P<
0.05). High—high clustering areas were predominantly located in estern and northern parts of the city, while low—low clus-
tering areas concentrated in the southeastern area. Spatio—temporal scan analysis showed that there was one spatio—tempo-
ral clustering area of PTB among the elderly population, concentrated central, western, and northern regions of Zhuji
City, with the clustering period spanning from April 2014 to September 2019. Conclusions The registration rate of PTB
among the elderly population in Zhuji City from 2014 to 2024 showed an overall declining trend, with cases predominant-
ly occurring among males and farmers. The clustered areas were mainly in the central, western, and northern parts of
the city. It is recommended to strengthen PTB prevention and control for key populations in clustering areas.

Keywords: pulmonary tuberculosis; the elderly; epidemiological characteristics; spatial autocorrelation; spatio—temporal

China Prev Med J, Mar. 2026, Vol. 38, No.3 « 223 -

clustering

AP B EEENAN R | R M2
A7 B, FHOERBE . 276 4R FUR %
Y ISR A AR I AL B B IR
PEREINEE , AR MlZE A% B OB IR E 25 B 1
S NEE Y, BFE R, 2019—2023 4EHTITAA 4%
BN DR 2 N R LTS, EE
M D2ERAEX, RER N 2021—2023 4 2/, &
TNVE T A I 5 A AE AR A TR, 7 g ]
H5YH., EHMA 23 oM (iE), %24
() N HEIAsE | Byr ] St A ik ik
BESAEZESY, B (X) Kz mIpIn] ek
WPEA R & 2 (B5il) . LAk, B4R ARESh:
AR TT BB D18 7, 35 B A 1) 43 B wfE LA
PRI AR S AWFTE AT 50 T 42 1
FRERGALE G B RRIE 2014—2024 i
BT A MBS IR G TORY, b i R T AR A2
FETATRAE RIS 23 RERRRAE, Ryl a2 A AT 45 %
2= AL PR A o

1 #EREFZE

1.1 FAHRR

2014—2024 41 B 17 2 47 il 45 4% 3 191 % ek ofe R
T v L s T B 4 o (5 . R S R A S B R S
EECE ZENEEAY =S 3 A I TN I S SR N
MR HAR B LG R o 1 T 2% e L P 1 B R TR
FH424TTHIEE B AL RS 5 .
1.2 7k
1.2.1  WATHAE AT

e 2014 4F 1 H—2024 4F 12 A BN ik
i, AFIE =60 % WIRTZE 2B OB PERE, ALHRAEI |
Pl B ARE . PAEERCE I H AR, R

AR AL A 4> b (average annual percent change,
AAPC) FAEREEAE4LTA 43 6 (annual percent change,
APC) J3HT 2014—2024 4FZ4F NFEIZE 28 1L 1)
AR, R IR A TR 7k e B B AR A A
o B NTE AR IR o 285 4% 0 0 SR e — R[]
— & L DX BT EIC R IS A 8 2 X R 1
S B
122 =6 HAHR

SR FH 4 J 223 (6] 1 AH G 0 Jmy 35 23 ] FAH G 43 B
2014—2024 4FIE BTN S (HIH) EHF ARENT4LS
Wlh)2s [ R EYE . T Moran's 1 {H, =ALTFAN 4 )5
23 [A) FARSG, BUETERHI N -1~1. Moran's I {H>0 &R
PRSI IEARDG, BHER | SRR MBREE; <0 &
IRAFAEAS A ARG, BT -1 Ron A LG =0
FORA [EBEHL AT o L RIEFNSH (E M5 Lo-
cal Moran's [ {8, FALITAGRERZSE] AAHSC, 04
BTG R oA e, o AR
-k AR RO R A 5 PR Y KSR
BRI BIMT BEKRS, R Z KX
6] ARG TG TR Ra
123 =14l

P (Bl ) oS 8] B JE 47 i 23 54l o
B, Z0Hr 2014—2024 45 3% BB T 2 AF N TE I 45 1% 1Y
i) 28 REAERRAE . FET Poisson SR, LI H KA}
] B, W s TR A 7 1 e o B3t N F Y
50%, e K E] 4 4 B E S B 5T R K
50% . THEXTEALSR L (log likelihood ratio, LLR),
LLR (BB 7m i X Ry SR A Xy T RE RO 5 3T
B R ES BF (relative risk, RR) PP REX &
g KU o R FH SR 2 O AL 999 Wtk AT 4e it
PR



- 224 - TR 20264F-3 H 2 38 445310

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

1.3 Rt ar

R WPS 2022 Fofk# HUEHE , SR AT SPSS 27.0
BAGE o E R GOREAS IR M IE S0 A1 R R 2
BORU e [ (Qe) ] ik, EVESTRER
AH X A iR o >R H Joinpoint Regression Program
5.4.0.0 HAFIHH AAPC {HAN APC {H, KM ArcGIS
Pro 3.4.3 BFEAT =S 8] B A5G0 Hr, R SaTScan
10.2.5 BPFHATR 2 3489080 Lh P<0.05 h2E5t A
it E Lo

2 & R

2.1 2014—2024 5% B0 % S5 ABFM L5 AZRATAFAE

2014—2024 1% BT B 180 A Il 45
B 1 852 4, % fr A Ml 45 A% B 0 Y 37.17%
(1 852/4 983) ., 2014—2024 44 AREM 458 540
RPN 85.24/10 J1 . 74.54/10 J1 . 61.83/10 1 .
62.84/10 Ji ., 61.81/10 J7 ., 64.46/10 JT . 39.22/10 Ji .
51.96/10 Ji. 51.75/10 Ji. 57.09/10 JiFl 56.77/10 J7 ,
KR R (AAPC=-3.494%, 1=—2.032, P=
0.042), 4E¥EICHR N 59.82/10 J1; Hirp 2014—
2020 AEECRE PR (APC=-8.709%, 1=—4.994,
P=0.002), 2020—2024 ‘EBICHKBRTL 45 X
(APC=4.893%, 1=1.400, P=0.211)., 5% 1 395 #i,
07 75.32%; e 457 4], 5 24.68%. 4RI M (Qk)
9 71.00 (13.00) % BV IAR K3, 1446
78.08% ., FEELIAHINE, 1800 ]k 97.19%.
2.2 20142024 4B X F AR S T RE
HFAE

S )Rz [ AT R i, 2015 4FFT 2023
IR T B NI Z5 AR A 2 RIE ARG, 23]
KM, Moran's I {H43 5124 0.249 i1 0.323 (¥
P<0.05). W& 1. Jm#BasEl |3 A Hras R wos,
2014—2024 F1E BT SN = - = REX L
WP . WACh F, BRI BRTE. KA .
FottE  RERHATIA . PORHETIE . M. EEIEURIN
JEATEL, Hodr, R EURN S GIEE A 2021 4F 1 2023
AR R ) - R AR X, RIEHAE 2015 4FE A1 2018 4
HE-mRERX  M-RREX DA, O
BEILEE . AREHEE . PR, A dueE; -
TRRE X VIR 35 IR—m R X LU &

B2 FH T 45 1 B, 2014—2024 415 2T
ZAE NBEISSRAEAE 1 A2 BAE X, 78 35 B 1
W, EARANE . el . FREE . KEME S
AT A . WRYTEE . BR324, S

P IE T P AL, SRAERTE Y 2014 4
4 F—2019 4£ 9 f] (RR=1.480, LLR=27.375, P<
0.001), WK 1,

R 120142024 AFIERETIEAR AREITSS% 42 23 8] 1 A C
VIDIEES
Table 1 Global spatial autocorrelation analysis of pulmonary
tuberculosis among the elderly population in Zhuji City
from 2014 to 2024

Ay Moran's /18 78 P{E
2014 -0.203 -1.211 0.226
2015 0.249 2.403 0.016
2016 0.057 0.794 0.427
2017 -0.117 -0.547 0.584
2018 0.028 0.591 0.555
2019 0.131 1.333 0.183
2020 -0.215 -1.299 0.194
2021 0.168 1.601 0.109
2022 -0.298 -2.059 0.040
2023 0.323 2.823 0.005
2024 0.206 1.915 0.056
N

E o
AR
CTRRAEIX

0 5 10 15 20 km
I T |

e bREHLRE S AW S (2022) 85,
B 1 2014—2024 4F3E B NFEIEEAZ IS 28 5 o B sh

Figure 1 Spatio—temporal scan analysis of pulmonary

tuberculosis among the elderly population in Zhuji City
from 2014 to 2024
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