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Analysis of incidence of stroke in Beilun District, Ningbo City, Zhejiang Province, 2012-2023
GU Kunpeng', HU Qi', LI Qiaofang', FAN Zhiliang’, HONG Hang’

1. Beilun District Center for Disease Control and Prevention, Ningbo, Zhejiang 315800, China; 2. Beilun District Health Bureau

of Ningbo City, Ningbo, Zhejiang 315800, China; 3. Medical Department of Ningbo University, Ningbo, Zhejiang 315211, China
Abstract: [Objective] To analyze the incidence and trend of stroke in Beilun District, so as to provide evidence for identifying influencing
factors and reducing stroke incidence. [Methods] Stroke cases from 2012 to 2023 were extracted from the Ningbo Chronic Disease
Collaborative Management System. Population information of Beilun District during the same period was also collected. The annual incidence
and trends of stroke were analyzed. [Results] From 2012 to 2023, the age-standardized incidence rate of stroke in Beilun District, Ningbo City
was 317.68/100 000, showing an increasing trend with an average annual percentage change (AAPC) of 2.267% (P=0.034). Among all
subdistricts in Beilun District, two showed a downward trend in incidence, while the rest showed an upward trend. The crude incidence rate of
stroke was significantly higher in males than that in females (P<0.001). The age-standardized incidence rate in males was 406.08/100 000,
showing an increasing trend (AAPC=3.956%, P<0.001). The incidence of stroke also showed an increasing trend in the following age groups: 30
—<45 years (AAPC=6.340%, P=0.004), 45-<60 years (AAPC=4.997%, P<0.001), and 60—<75 years (AAPC=3.282%, P=0.042). Across all
years, males had higher crude incidence rates in both ischemic and hemorrhagic stroke than females (P<0.05). The age-standardized incidence
rate of ischemic stroke showed a rising trend in both males and the general population (male AAPC=4.905%, P<0.001; overall population
AAPC=3.065%, P=0.001). [Conclusion] The age-standardized incidence of stroke in Beilun District is on the rise, with higher crude incidence
rate in males than that in females. The onset age of stroke is gradually declining. The age-standardized incidence rate of male ischemic stroke
shows a clear upward trend.

Keywords: stroke; incidence rate; disease incidence trend; ischemic stroke; hemorrhagic stroke

i 2 H SRR FR R T A BRVE RN 248 T DL Y &
PR M A (ACD) , F B — R — R R B 2 Fh R 3
[ 1 FH 5 S0 1 A5 28 4R % A BH ZE sl 24, i 5 [ /e K
o PR A0 S R kR B T BE R AT SR TR S R A K
Pt R« PR AR o BB ) R R B BT R AR
SMEERINEREAT Y,

2019 43 [ ik 4 rh SB35 8 ok 1700 7, 4 J& 43K

AL, B AL B RO 2.58% . il T 2 AL TR EE
TR e I i B S A5 fa e LR AT KB R L oK
K i A s B A AT HE— 2 I E AR A I
2030 47 F& [ il 2 & A A ROR L 2010 4F T R 4
50%" o WA rp ™ EE A T ) B B O R R T B AR v
T TAEZIARZRSE . AR WA T At &
[X.2012—2023 4 ik 2= o &2 9 95 B8] , 43 A Ak A DX ki 4

[1EEEAN] RS, B, Wi+, B B . BukERE; E-mail: 490859493@qq.com
[{#E51EE) {Ed5, E-mail: 475108277@qq.com; #Efi, E-mail: honghang@nbu.edu.cn, A GRS

http://www.sjpm.org.cn/




S G &S 2005 4E T A 37 5 4T W)

+ 587 -

R R S AR,  FARIGAS R R N 3R b
Jimi 2 v ke A AR AR A

1 BEREFE
1.1 BrRAT%

TU TS MR UMRE B R SR LT RO TR
PHZE B X Ik DA AR B A 56 L, X OV M 45 e 18
PERHA T B, 250 LR B B ZoR S a4 o 1]
Ji » DX G AT s PR 42 il CRRT PR 4™ ) 1 A% o

ARAIGEXS G N RGN 20 B DB A s 491,
WSS ARG PR A i AR 2R AN
££2012—2023 4F P A6 S IX A AS & ] o
1.2 #rR 7k

o U A T R RS , i BRI AR ASE A T
S . 2012—2023 402 X 8N FE EoRIE T
B XA ZERIT, M T i AR -C R A BN A A s
BN AR I F T b A X 2 v 4 AR NS [
SRR AU A AR & 3R (o PS4 4 AR

B 5 HL(AAPC) 2Bl A v 2 gk 3
1.3 F=i4)

A5 BRI WL B A 7R 7 I v 18 s P ) A 3 R G 4
B e i 5 ST BE N BT A%, BE N A% ER DX
EC N NN P2 G NS 2GR IRV SIS &/t T
1.4 Gt FE o

i FH Excel 2019 5% FRECHE , a7 $da e o fifi
FHSPSS 22.0 53 Mt . THEERER -G SR 2R
i FH x ke 3 17 L &8 . fii FH Joinpoint 4.2.0 11 5
AAPC. Ki%i/KifEa=0.05.

2 H#R

2.1 2012—2023 b4 X i 5 P & kAL B
LY £ 13 605 15l i A< H & 19 . 2012—2023

AU XN ZE R e 2 271.39/10 07, KRR TCAE

a3 (AAPC=2.109%,1=1.804,P=0.071) . tpfbk &R

N 317.68/10 J1 , Kk R A b I # (AAPC=

2.267%,1=2.115,P=0.034), W#*1,

F1 20122023 FbL XA [FEPEM NG ZE o &9 R i b

Table 1 Comparison of stroke incidence rates and trends by gender in Beilun District, 2012-2023

ARy ML A Z Crude incidence rate/107 ERE IR Age-standardized incidence rate/107
Year B Male %% Female 4= AFf Whole population X 2 B Male % Female 4= ABf Whole population

2012 243.27 179.81 211.21 18.295 <0.001 293.42 206.40 248.99

2013 262.21 179.22 220.22 30.246 <0.001 314.74 207.06 259.75

2014 298.25 228.60 262.95 18.042 <0.001 358.42 265.28 311.23

2015 302.07 221.57 261.19 24.587 <0.001 362.42 257.13 308.82

2016 301.13 198.24 248.70 43.182 <0.001 363.50 228.23 293.68

2017 336.81 206.00 269.93 65.905 <0.001 405.36 239.58 319.68

2018 411.02 222.68 314.36 120.006 <0.001 497.48 259.02 373.25

2019 393.35 214.98 301.59 113.755 <0.001 468.66 249.00 354.32

2020 397.42 221.35 306.58 110.474 <0.001 469.16 254.36 357.16

2021 375.98 193.91 281.64 131.116 <0.001 447.44 223.04 329.59

2022 398.48 199.33 294.98 151.431 <0.001 471.44 229.73 344.29

2023 355.92 186.14 267.33 122.209 <0.001 420.90 213.59 311.45

A1 Total 341.96 204.34 271.39 406.08 236.03 317.68

AAPC/% 4.926 1.276 2.109 3.956 1.225 2.267

t 3.371 1.623 1.804 4.944 0.681 2.115

P 0.001 0.136 0.071 <0.001 0.496 0.034
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Figure 1 Incidence trend of stroke in each subdistrict in Beilun District from 2012 to 2023
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Table 2 Trends in stroke incidence by age group in Beilun District, 2012-2023
RIRNEL R FRF/107) RIRNEL R FRF/107)
No. of cases (crude incidence rate/107) No. of cases (crude incidence rate/107)
> Y > Y
T Year — 30 a-F 6B 7 || OV T0m a0 as-b 60k 751028
O—years 30—years 45-years 60-years 75-102 years O—years 30—years 45-years 60-years 75-102 years
2012 9 28 139 286 347 2020 11 70 276 522 458
(7.55) (24.12)  (151.28) (662.25) (2726.98) (8.11) (52.96)  (263.83) (1061.65) (3161.34)
2013 8 45 130 296 371 2021 6 55 250 495 447
(6.66) (38.47)  (140.40) (680.17) (2893.31) (4.34) (40.79)  (234.25) (986.82) (3024.37)
2014 5 30 171 362 458 2022 3 60 281 523 460
(4.12) (25.37)  (182.70) (822.88) (3533.36) (2.14) (44.01)  (260.39) (1031.15) (3078.02)
2015 8 28 176 354 467 2023 8 72 243 458 430
(6.50) (23.36)  (185.51) (793.89) (3554.41) (5.68) (52.44)  (223.62) (896.73) (2857.33)
2016 6 40 166 371 424 .
(4.76) (32.60)  (170.91) (812.68) (3152.16) AAPCI% 1475 6-340 4.997 3.282 1.086
2017 2 35 185 422 476
(1.55) (27.83)  (185.87) (902.06) (3453.22) ||" 043l 3.769 2821 2029 0623
2018 6 37 207 568 516
(4.55) (28.77)  (203.35) (1187.16) (3 660.21) P 0.676 0.004 <0.001 0.042 0-534
2019 12 56 233 539 458
(8.96) (42.93)  (225.68) (1110.78) (3 203.30)

2.5 ARRIEREefE BB P ARE KR 7.782, P<0.001; AAPC.,, =3.065%, t=3.192, P=
Hob ik 0.001) , 2 PR K To A2 A # (P>0.05) o H I PR fii 4
2012—2023 4E4b& X Bl PEAR A I PERR 2 T RR AR AR R 56.70/10 71, Hoh BV ok e AR

W AR 10 9692 489 147 . BRIl AR TCAR AT (P>0.05) o BB i G AR L

PERG A PR 2 %R 257.42/10 05 Hrh BV s N PERR A P R e R T otk 2 R A gt = E X

REFR AL R R [ T3 (AAPC ,,,=4.905%,1=  (P<0.05)., W33,

3 20122023 4F A SR AS A RIS AR AR St
Table 3 Comparison of incidence rates and trends of different stroke types by gender, 2012-2023

B AR AE R Tschemic stroke HfE RG4S H Hemorrhagic stroke
P ARIAR AL A R e AEIAR AL A R
Crud *ﬂziﬁ:g 1107 Age-standardized Crud *ﬁ?ﬁi 1107 Age-standardized incidence
G rude incidence rate incidence rate/ 10 rude incidence rate, rate/10°
Year EINE EIN EIN: EINE
B Lk Whole ¥ p B &t Whole 5 ZtE Whole ¥ p B &M Whole

Male Female popula- Male Female popula- Male Female popula- Male Female popula-

tion tion tion tion
2012 18575 141.06 163.17 11.740 0.001 225.70 162.89 193.68 52.24 36.17 44.12 5.609 0.018 61.13  40.55 50.60
2013 193.51 133.13 162.96 21.620 <0.001 234.19 15525 193.92 65.03 44.04 5441 7.819 0.005 76.01 49.49 62.44
2014 22291 184.60 203.50 7.049 0.008 271.14 215.09 24290 71.71 39.45 5536 18341 <0.001 82.62 44.75 63.24
2015 230.15 183.23 206.33 10.567 0.001 278.09 213.32 24533 68.84 3485 51.58 22.145 <0.001 80.71 39.65 59.56
2016 243.22 160.92 201.28 34.123 <0.001 296.64 18592 239.39 51.87 3296 4223 8.570  0.003 59.77 37.10 48.14
2017 281.58 165.46 22221 63.056 <0.001 340.98 193.80 264.84 51.78 36.77 44.10 5299 0.021 60.11 41.27 50.42
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&3 (%) Table3 (continued)

G AL % 25 H Tschemic stroke

H I A4 Hemorrhagic stroke

GRS TR S

AR R AL R 5

A Crude incidence rate/107 .Ag.e —standardlzed_s Crude incidence rate/10™ Age—standardlzed_sl neidence
Year incidence rate/10 rate/10
L L O o P 1T S S
Male Female . Male Female . Male Female . Male Female .
population population population population
2018 335.50 191.46 261.57 84.309 <0.001 411.22 224.09 313.69 74.07 31.22 52.08 37.397 <0.001 84.40 3493 58.68
2019 319.18 174.34 244.67 92414 <0.001 383.24 203.09 289.41 71.30 39.29 54.83 20.097 <0.001 81.90 44.29 62.38
2020 314.05 175.12 24238 86.945 <0.001 372.47 203.19 284.31 80.05 4445 61.68 22.398 <0.001 92.59 49.05 69.79
2021 309.27 162.24 233.09 103.267 <0.001 369.52 187.25 273.81 59.71 29.50 44.05 23.022 <0.001 69.85 33.31 50.65
2022 32397 159.12 23830 128.363 <0.001 384.96 184.30 279.37 72.66 38.07 54.68 24.586 <0.001 84.25 42.87 62.50
2023 300.53 164.14 22936 91.878 <0.001 356.50 189.38 268.40 54.01 21.58 37.09 32.079 <0.001 62.62 23.70 41.95
s
;311 273.87 166.49 218.81 327.05 193.13 257.42 64.53 35.52  49.65 74.66  40.08 56.70
ota
AAPC/
o 5.175 0.560  3.253 4905 0.611 3.065 0.770 -1.899 -0.310 0.752 -1.949 -0.354
0
t 8.164 0.630  3.553 7.782  0.653 3.192 0.555 -1.271 -0.238 0.557 -1.345 -0.279
P <0.001 0.543 <0.001 <0.001 0.528 0.001 0.591 0.233  0.817 0.590 0.208 0.786
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