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[ Abstract] Objective To investigate the associations of onset age, diabetes duration, and
glycated hemoglobin (HbA1c) levels with ischemic stroke risk in type 2 diabetes patients. Methods
The participants were from Comprehensive Research on the Prevention and Control of the Diabetes
in Jiangsu Province. The study used data from baseline survey from December 2013 to January 2014
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and follow-up until December 31, 2021. After excluding the participants who had been diagnosed
with stroke at baseline survey and those with incomplete information on onset age, diabetes
duration, and HbA1c level, a total of 17 576 type 2 diabetes patients were included. Cox proportional
hazard model was used to calculate the hazard ratio (HR) and 95%CI of onset age, diabetes duration,
and HbAlc level for ischemic stroke. Results During the median follow-up time of 8.02 years,
2 622 ischemic stroke cases were registered. Multivariate Cox proportional risk regression model
showed that a 5-year increase in type 2 diabetes onset age was significantly associated with a 5%
decreased risk for ischemic stroke (HR=0.95, 95%CI: 0.92-0.99). A 5-year increase in diabetes
duration was associated with a 5% increased risk for ischemic stroke (HR=1.05, 95%CI: 1.02-1.10).
Higher HbAlc (per 1 standard deviation increase: HR=1.17, 95%CI: 1.13-1.21) was associated with
an increased risk for ischemic stroke. Conclusion The earlier onset age of diabetes, longer
diabetes duration, and high levels of HbAlc are associated with an increased risk for ischemic stroke
in type 2 diabetes patients.

[ Key words] Diabetes mellitus, type 2; Ischemic stroke; Prospective study

Fund programs: Jiangsu Provincial Health Commission Medical Research Project
(M2020085, H2023022); Suzhou Science and Technology Bureau Livelihood Technology-Technology

- 499 -

Demonstration Project (S5202010)

e o A i A e (1) S A ER B TR 45 ™ o A 0
i 1t A 2 O A R R R B AR T
2 B BRI R i DL B8 P 2 — 2 A TARY IS
MSTAER R EY, —ILE T 102 T RE PRI 58 /Y
Meta 5381 & 31, 2 B0 s £ 3 1S &0 KUBS: S
2 BB PRI AR 2.27 45, Beah, RS T E
HE St 58, 2 RO PR FEG 15 1S s AU
BEAR JCH S AR SE R IV 9548 17 576 44 4t X
2 TRUWE PRI A T R R RE 1 A B 38, R80T K
AR AR BRI 208 1 (HbA L) K5 IS &
3 UG A BB

& 575 %

1. WFFEXT 4 VLR L OB IR 2 A T T R
FHBEFE T 20132014 4E7E 73N 18 AT MEZE TG
VLI DXRNIE 22 X (654 & B/l ) R, SR #E
BE ML Hh R B 7 1 b B 44 A £ B B (R BT
144> JE VLI X 44 MEZ X 26 1), AAE BBl 4
T S BRI RS TN R R IEAR N S AR R S5
B HLAY 29 705 44 >35 & 4t X B DR £ Sk BiF 5% X6
G FEHERRAE 2 OB PR 5 | B AR D0 A 2 mlORG
MRS T ANREEZ M A S AEES 5HERND
G, 3645 20 340 &4 2 BUKE IR 6 5 2 5 %
2L HEBR MG A B8 & 5, A A5
20 053 44 , M58 19 7 1 MU S 8 1 WL STk 7]
ARG HE— 2L B T B A rh A 2 428 44, L)
K RS 5 FE HbAle fE BB FH 49 % )5, i
2217 576 44 2 BUWE RO B E AN . ASBF5E 38

VL JR A CDC e BE 25 5L 4 i A (HikfE S5 .
2013026) , A X G 35 O 28 B NG [ 45 .

2. W5 ik

(1) VA BRIk LRI, B 2 BRIl A 14
A 5N 444 P A R 5 3R ﬁﬁﬁlrﬂ%ﬂ% N2
Fhih2x N T 2ERAE AR S ST AR A AT Ry R
SRRt Rl i B g5 N BT AR
LR A REACSRAR RS I 45 B AR
Pl L 45 o IR B SR R A X 52 25 i 8~12 h,
FIH R R F K AR AR 5 58 —12 i 2 e a4 Sk s
22K O A T HbA Le | I B 45 A Ak 48 b, Hrp
HbA 1 K53 SR FH = R0 A €633 2 (71 5% D-10 # 1k
I 2L FA) .

(2) 28 8 LA 2 - OFE RIS KA - K
B BT AR 12 Wt EEORE RS AT 1%, MR8 22 93 4F- i 1
WX 443 H <55 .55~ .65 % 3 41 ; QB IR T «
TS B BB PR H 5 SRR R A H 2 A A e
] R B, AR 9 0 B R R I S X B A <1 1~
5~.210 4 4 41 ; @ HbA Le: AR 35 3 28 I i HbA 1c
KV B 5T X G 4y R <6.5% . 6.5%~ . 7.5%~
8.5%~.29.5% 54,

(3) PR 5 5 B A el - 4E 4 N 1 224 AE (1
B AR R SCARRR B ) AR T T S (IR
AR IPPIRBL AT 738 Bh7KSF) A A g BREBR B (i
SRS IR JEAE RO AR KR ) |
W DRI 25 1 A 0 (11 R A 2 0 28) S5 35 v
PAAY 5 SRR A ) S . OMARIR O« WA
BE A TFOR W A 2 B0 5 100 32 3%
HHFE, I MR 40 8 2 B2 A5 AT W A 43 A ) 8RN LA



© 500 - PR TR 4R R

2024 4F4 H 45 45 455 4 ] Chin J Epidemiol, April 2024, Vol. 45, No. 4

W5 P8 A RE BT 4R T 00 A & R IO AN
100 735 A MASWE AR 257 5 5% 5 WHRPIR 5 £ 2 i 2k 11
Gi— SURHCNTERE” . QUAIR L : B H SR
U= R R A, I AR 4k 8 2 B2 5 A3 A8
R ECRIRAE IR ; B H PN R B <1 I AN
PRI 5 X T ARIIR AL F BB R B 58— SR
HE” . ORISR AR B — RN TH
A5 AT By AR Bl B ARH 7 %) R PR R el A
Y (MET) R bR 16 shK Vit . A H OB
J1E K= (& AR J7 36 37K F MET Z il x &
K SR 1 TG S RE0 /7. @BMI={RE (kg)/
fm(m)?, & il fg 5 % . TC=6.2 mmol/L. 1§ TG>
2.3 mmol/LE{ HDL-C<1.0 mmol/L 5 LDL-C=4.1 mmol/L
o L 2 B UL N B LR S W R I A S
BEY, @ik AEAR MRS,
3 Y SE- ) SBP=140 mmHg (1 mmHg=0.133 kPa)
F1(EK) DBP=>90 mmHg 3% L #% £ $5 K L I 95 =97
BLRS A o il e B8 (D50 s IR < 2k
AR S 5% ARC 8 S E UL R ETT LA
WA I B RE . @M AS T S B < SR A A
B2 5% A —90EE S B,

3. G5 JRRE S AN S 10 2 2 SRy Ry Bt 0 1R B
K 1S, il BT A AR Be AR B I e i 1
RYFIBET R0 AR Ge M B U7 6k G i 25 vh A 45
o A DK AR W R R B IR 55 £ B AR
BN 1S BB O o O IS I 45 2R Ge Rt
B IE TAE &0 9 T R B A A, B0 1 4 A U 1
F>95% , U ML R T 3 <5% , i Ok 25 ] {7 B
YERGTE NS 8 M . 2019-2020 4E T J& 1t %) 1 Bl 17
MY RitRETi 11311 4, IEREDI 2 671 4 0 dE i
[F1) 365 8 A A BB 1 6 52 R 18 0, TR BRI % 42 1
KRBT AR B TANFE N 5835 o R R
CHE BREEIR 4328 ) 56+ i (ICD-10) ity , A fifF 58 1 1S
1 1ICD-10 ifi >k 163

4. Bit2E 00 B A8 FH SAS 9.4 Bk dE AT 2
GYHIT, TR0 I B2t ORI AR R s 01
2 [1) 22 5 LU ABR FH o R 60 5 IR I 2 o0 A 1 3% 25708 o
KHIM(Q,,Q,)FR , 41 22 5 HRLRRL 5 5 43 248
HEGORHE A R L (R R e ) 3R L 20 0] 22 57 LR
KRR s R 5 . ASWFIE P, BE DT AR T
MAFEZR JH A 58 T F 4R, B2 IS & BT R 1k
BE20214FE 12 31 B, ek EFH ik, *H
Cox Fb 5 JRURS: 1 DA 7R Ay 31 2 TR R g FR 3 % g 4
1% I FE A HbA e K15 1S e JRURS: | 1158 KU

FECHRME L 95%CL. BERY 1 JARE P ) AR s A
2: FEA AL 1A SE Al R R G2 AT LA (<40 000,
40 000~.>100 000 JC M ANVEHE ) SCALTR BE (/2L
TN T E L B ORTERE ) (BMI(kg/m’) |
W ARR B0 ORI | LT IRPE IR R AN T 4 ) LRI
B AR T IRTE R SATERE ) AR T3 T 37K
(MET-h/d) | Ififig 58 58 O A SR e O 7).
e O A ) e O O ) ik ARt 5805 O
M BATERE) IR FEHEZG O A5 BORTERE ) A St
JE 5 3R O 5 MRS AE) o ds 471 s i Al BRI
PEST 7 RESRABE AL, 22 i A AE % R 2 A HbA 1e 7K
55 1S S KU T 1) 551 - S OC &% L A P<0.05 K
C B RS = G T (B B = L
BRI AEA R 53 2 K 3R )2 (R 22 85 5 1S Joi KU -
3 )EA AR (B %) AR (<65.265 %) |
BMI(<24.0.>24.0 kg/m*) W AR 50 CAAA T L 2278
PUAEMR) IBIR B8 (DA Bk BRAETR) AR 3%
Bk (<8.>8 MET-h/d) | A 259 ff FH (& . 75)
i A TR G O A7) ol FHARLAR LA 30 XoF % 5% 1A
R 5 WA Z A Jo 28 XA Fm (BRI HEA T UL, DA
R 36 W 25 2 5 A AE S AR o HERR Bl 17 T 2 4F B
RS S R L g 8 2 R A T BURR A 43 Br LATP AR
RIRZE R . SRS 56 , K 367K 7 2=0.05 .

& =R

1. FELRARAE AW 5T 3L 9 A 2 BN R i
17 576 44 , 4E#% M (62.3749.96) %, Ho & 1k 5
60.80% . #ZE 20214F 12 H 31 H , #F5E %t Skt 151
)87 & 1S R 2 622 44, Bl 5 B+ 18] M(Q,, Q,) 4 8.02
(7.46,8.07)4F , BitBil 123 858 N4, RIGH N
21.17/1 000 NAF . Lotk R FE R 21.21/1 000 N4,
AL R E N 21.10/1 000 N AF, 9% 55 i e K i)
AERA L M =70 % 41 (33.47/1 000 N4 ), & 0k % i fie
JNEY R <50 % 20 (5.02/1 000 NAF ) |, 5955 %5 B REAE 1
FFEEmIE . Wk 1. S5ABK 1S 19 2 BUE R
FEAE A EL BT % 1S 1Y) 2 BOBH R B 8 AR B U BMIL
B AR TG SR A AN I IR B 24 1
TSRS R LB s e O L L LIRS
A IR FR S0 S L s (34 P<0.05) . LR 2,

2. 2 UM PR ™ R 5 1S R IRV 1 DG BG
Cox LU RUBS: 15 23 A 25 K o AR B i 5 %7,
IS & 95 KU B AR 5% (HR=0.95, 95%C1 : 0.92~0.99,
HEIKE K P=0.007 ) 5 LA 2 R FRIp s A R <1 4F A 1



FPAERA TR A2 R 2024 4E 4 H 55 45 %55 4 ] Chin J Epidemiol, April 2024, Vol. 45, No. 4 - 501

R TR AR 2 2 ROBE PR 8 SR A A i ) A

FREAL(S) S = A - = 63 " BAHE
EIRNEC RIREE (/1000 A4F) RIRABL RWEEVL000 N  RMAB R (/1000 M)
<50 33 5.28 40 4.82 73 5.02
50~ 184 14.33 316 14.79 500 14.61
60~ 466 23.77 732 24.34 1198 24.12
>70 329 35.46 522 32.32 851 33.47
JSUNE 1012 21.10 1610 21.21 2622 21.17
T2 WPk A R 2 U R I R SRR L g
% B — S LT A A R e = A Pl
NE 14 954(85.08) 2622(14.91) 3.06 0.002
I (% xxs) 61.76+10.12 65.83+8.22 -19.47 <0.001
51 0.47 0.492
5 5878(39.31) 1012(38.60)
‘Y 9076(60.69) 1 610(61.40)
SCALFRRE 54.80 <0.001
INFELLR 5249(35.10) 1085(41.38)
I 5219(34.90) 913(34.82)
wr 2993(20.02) 421(16.06)
L 1446(9.67) 194(7.40)
Wi HE 47(0.31) 9(0.34)
FEEAFWA (O0) 20.47 <0.001
<40 000 5899(39.45) 1155(44.05)
40 000~ 6871(45.95) 1105(42.14)
>100 000 2099(14.03) 351(13.39)
G AE 85(0.57) 11(0.42)
2 KRR B 7.70 0.053
PN 10 781(72.09) 1857(70.82)
Bk 760(5.08) 159(6.07)
BUAE 3312(22.15) 580(22.12)
N 101(0.68) 26(0.99)
IR DL 10.56 0.014
MK 11 545(77.20) 2070(78.95)
Bk 667(4.46) 127(4.84)
AR 2700(18.06) 413(15.75)
NG 42(0.28) 12(0.46)
BMI(kg/m?,x+s) 25.19+3.44 25.50+3.38 -4.31 <0.001
WIS K MET-h/d, M(Q,,Q,) ] 7.23(2.10,15.33) 6.00(2.00,13.42) 3.67 <0.001
IR Bt 24 16.32 <0.001
= 10 214(68.30) 1 889(72.04)
& 4615(30.86) 720(27.46)
NG AE 125(0.84) 13(0.50)
e 19.71 <0.001
= 2123(14.20) 453(17.28)
w5 12 706(84.97) 2 156(82.23)
AN HE 125(0.83) 13(0.49)
e 92.36 <0.001
s 1065(7.12) 331(12.62)
i 13 889(92.88) 2291(87.38)
FEIE 1.45 0.230
= 397(2.65) 59(2.25)
N 14 557(97.35) 2563(97.75)
15 1L 153.95 <0.001
P 10 960(73.29) 2220(84.67)
w 3994(26.71) 402(15.33)
IR 55 sk 24.70 <0.001
= 12277(82.10) 2257(86.08)
w 2677(17.90) 365(13.92)
i A< G 6.36 0.040
= 875(5.85) 185(7.06)
= 13 324(89.10) 2316(88.33)
AN 755(5.05) 121(4.61)

VI BRAR TG SR TP1 385 SN S N 455 R AR IR L (%) s MET - ARG 2 &



- 502 - FRARA T A R 2024 4F 4 HES 45 %55 4 W] Chin J Epidemiol, April 2024, Vol. 45, No. 4

X5 2 IR 2 BB DR FE > 10 4 41 1S % X
6 18 19% (HR=1.19,95%CI: 1.01~1.41) , J5 ¢ 43
B 5 A 1S K KUBS: 3 5% (HR=1.05, 95%CI -
1.02~1.10, i#4 # K 56 P=0.004) ; LA HbAlc /K F <
6.5% 1} Z M , HbAlc K F 6.5%~. 7.5%~.
8.5%~,>9.5% 21 #r % 1S & 9w KUK 43 53 388 i 13%
(HR=1.13, 95%CI: 1.01~1.27) . 30% (HR=1.30,
95%CI: 1.14~1.47) | 42% (HR=1.42, 95%CI: 1.23~
1.63) .73% (HR=1.73,95%CI: 1.52~1.97) ., #&%# it
K5 5 75, HbA Te 7K B AR HE N 1 MR ME2% (1.81%)
IS &% 9 URS: 38 0 17% (HR=1.17,95%CI : 1.13~1.21,
B KB P<0.001) o WLFR 3. JEFR &M S 7 5%

S50 R B PRI TR 5 1S 28 XU S 4R TF A 6
(e P=0.001) , AHH4FEHE \HbA e /K15 1S A A
W S AR LM G (IR L 38 P<0.05) . LI 1

3. 432 B A8 HAE Y < W PR R0 A1 5 TR
OUAFTEAC HAEH (3 B AR P=0.029) . Hl PRI 2
FHbA 1e /K- 5 i A vh % s AF 28 HAE T (B2 B
YEH P<0.05), W34,

4. FHUBNESI BT < S 447 44 BEVTHT 2 45351 & 1S
FB G B 456 44 K2k s R I DR v 0 i >
10 455 1S K9 KBS AR WL GE 1T 24 B o AR il
FEIRIIEFE \HbA e KF- 5 1S s KU AEAE G 17
Kk, W5,

R32BURHIRIGAHICHEAR -5 SR AR IR Hh 2 05 LS, SR B

g 8 i HRIA(95%CI
% T N A o os%en g
BIRFMAL(E)
<55 8 044 54553 14.74 1.00 1.00
55~ 1041 44 144 23.58 0.97(0.87~1.08) 1.02(0.92~1.14)
>65 777 25161 30.88 0.77(0.67~0.89) 0.86(0.74~1.00)
g s % 0.93(0.90~0.96) 0.95(0.92~0.99)
KL P E <0.001 0.007
W e (4F)
<1 200 11 049 18.10 1.00 1.00
1~ 974 52091 18.70 1.08(0.92~1.25) 1.04(0.89~1.21)
5~ 733 33483 21.89 1.21(1.04~1.42) 1.13(0.96~1.33)
>10 715 27236 26.25 1.32(1.13~1.54) 1.19(1.01~1.41)
Fgsn 5 4 1.08(1.05~1.12) 1.05(1.02~1.10)
I P A <0.001 0.004
ML ML KT (%)
<6.5 563 34312 16.41 1.00 1.00
6.5~ 706 35374 19.96 1.19(1.06~1.33) 1.13(1.01~1.27)
7.5~ 531 23079 23.01 1.40(1.25~1.58) 1.30(1.14~1.47)
8.5~ 325 12993 25.01 1.58(1.38~1.81) 1.42(1.23~1.63)
29.5 497 18 070 27.50 1.89(1.67~2.13) 1.73(1.52~1.97)
RGN AR 1.20(1.16~1.24) 1.17(1.13~1.21)
A5 P A <0.001 <0.001

VE R 1 VR ) AR 5 PSR 2 AR | R LR R AR SRR BMI AR E KGR BE Ak 3 1 S KO- LB SRR
R LR I SRR O A P G R A IR B 24 AR A I 3 35 B AL 2L 3R K 1A FRIE 20 1.81%

1.60p . 2.00p 60 .
JELEP=0.005 2etkP=0.001 ggg AetP<0.001 -
@ 14 - & 180} Py
=120 e .
;g 1.00f------ . :E 1.60F ]
;2 0.80 5; 140} _
=060 = 1201 :
= 040F - 2 ) :
# 20l & 1.00[* -
L L L L ] 0.80 L L ] 0.40 L L L L ]
0 200 400 600  80.0 1000 0.0 10.0 200 300 00 50 100 150 200 250

PRI KA (%)

BERIPRAR (4F)

AL IMLLT AR VR (%)

B 2 BOE O B AT R AU A I £L 3 AP A A A g RS ) ) - S O R



HRAERA TR A 2024 4E4 HES 45 655 4 W Chin ] Epidemiol, April 2024, Vol. 45, No. 4 - 503 -

R4 2RUBEIRIE EEE SRR IS AR RO I0LZL 2R P KO 5 a0 P i A o 2 s XGRS (4 37 261 43-#

T 4 W BRI B AT Wl R R WAL 0L 2T 25 1 K-
HRAH.(95%CI) LHAEMPIE  HRAA(95%CI) LHAEH P HRIL(95%CDH AR P
531 0.281 0.834 0.912
& 0.95(0.91~1.00)" 1.06(1.02~1.11) 1.17(1.11~1.22)"
5 0.95(0.90~1.01) 1.05(0.99~1.11) 1.17(1.10~1.24)"
AERRAL () 0.416 0.642 0.704
<65 0.97(0.92~1.03) 1.04(0.98~1.11) 1.21(1.14~1.27)"
>65 0.95(0.91~0.99)" 1.05(1.01~1.10) 1.14(1.08~1.20)"
BMI(kg/m?) 0.603 0.206 0.577
<24.0 0.92(0.87~0.97)" 1.10(1.04~1.17)" 1.17(1.10~1.24)"
>24.0 0.98(0.93~1.02) 1.03(0.98~1.08) 1.17(1.11~1.23)"
R JRAR 25 0.784 0.618 0.192
AL 0.97(0.93~1.01) 1.04(1.00~1.09) 1.18(1.13~1.24)"
EL Tk 0.93(0.82~1.05) 1.08(0.95~1.23) 1.19(1.02~1.40)"
IAE 0.93(0.87~1.00) 1.07(1.00~1.15) 1.13(1.04~1.21)"
IR L 0.029 0.877 0.124
MR 0.95(0.92~1.00)" 1.05(1.01~1.10)" 1.17(1.12~1.22)"
EL Tk 0.94(0.81~1.09) 1.06(0.91~1.23) 0.95(0.79~1.13)
IAER 0.94(0.85~1.03) 1.06(0.97~1.17) 1.25(1.13~1.37)"
1 136 37K - (MET-h/d) 0.553 0.530 0.402
<8 0.95(0.91~1.00)" 1.05(1.00~1.10)" 1.18(1.12~1.24)"
>8 0.96(0.90~1.01) 1.05(1.00~1.11) 1.16(1.09~1.23)"
I AR 24 0.058 0.062 0.377
i 1.03(0.89~1.19) 0.98(0.85~1.14) 1.25(1.13~1.39)"
= 0.93(0.90~0.97)" 1.07(1.04~1.11)" 1.17(1.12~1.21)"
A v SR S 0.551 0.011 0.037
g 0.94(0.91~0.98)" 1.07(1.03~1.11)" 1.17(1.13~1.22)"
= 1.09(0.94~1.26) 0.93(0.80~1.07) 1.00(0.84~1.18)

TE - MET: AQH Y Bt 5 Ao 4R D R MO AL I 21 88 FUOKSE O RSV AS i 13T R AR R B 1 5 2 i BB 0N 5 4F WAL &1 8 K-

FERIN LA AR 22 (I A P 00 KR 5P<0.05

i

W DRI 2 A 2 o A 3 Sy B DR 2 BRI 9 352
B, R PR R 5 1S i AU 2 IE A G . — T A dg
1 765 24 15 PR 28 3 10 et DRI T AT 52 S /s, W DA
FE>15 40 10 B35 1S s IRV (8 35 v T R 95 1Y
BE Al-Rubeaan 2" AU 58 45 B WoR L R AR
AR AR PR S IS JRR R A o de Jong SR
18 961 44 2 UM R £8 3 R4 7 R 1 11 4 % Bl 17
FE KB DR 9 A 5 M 2 v 2z 9 DR S 0o R v
KR VIRFERERIIN S A, T Ak 1S K IRUBS: 43 1l 1
I 17% M 16% . ARWFFREERAL B RS
1S 29 RURS: S e I ) OCIBG . HERops A 5 1S
BILHI 5 2 i A 58 4 B , W] BE -5 3h Ik ok B A Ak Fn Py
FEUIRERERIE AT O X — O R IA T IR R
Xof I AE D) E B AG SRBZ I, AT R SR B PR Bk
1 Hb A Le /K- EB35 5 1S A2 IRUR: B i S IR A il

ARG e BRWH PRI 2 99 A1 5 1S T KU S22

LM, X SE AR R A, BT
222 773 44 & 2 BOBE DR FR R R T A
IR BRI B (2 WHAE IS <40 %) B I A v i
I AR K R R BB (2 W AF I =40 %) I 3%
i, —IREFGE AT 10 777 48 Kk 2 BUOBE IR
10 777 2% BEHEA T I 5.57 AF I Bl D AFF 5% & B,
Ay <45 27 (1) 2 THOBE PR s 55 28 I 2 b 2% g IR B
" Wang 1 Liu' '3 228 BA S F 5% 1, & B0 T A 21
BYZE R — T4 4E 23 961 44 2 BUME R H 2 A A
G5 2 BH & 96 A I B B 1 S A1, i 24 v 2% 9 XU
BN 1197 5 R0 2 RUME R G 5B v e A op
IR T B AL R 5 R, S B AT Be

RS BR AR AR 7 e W, 5 & AR 2 AR DR B R
FHCHUIG = A B AN T RE T AR R T M A
2 RUME PR FR AT, B A ) RE Y 3k 2k T g

45 RAE LT A LDL-C KT8 s s ko
FERE AL, 5850 A v kg KU 20 L A R R AR
2 UM PR A T R R A AR IR 7 o 2 T



- 504 - FRARA T A R 2024 4F 4 HES 45 %55 4 W] Chin J Epidemiol, April 2024, Vol. 45, No. 4

RS 2BURIRIAHSCHE AR5 BRI AR A b 0 XU, ) BB o

— U3 1 AR 43 AT 2
RIFE (/1000 N4F) AR [ HR{E (95%CI) ] KR (/1000 N4E) 2R HR{E(95%CI) ]
RIGARAL ()
<55 12.59 1.00 14.73 1.00
55~ 19.85 1.02(0.91~1.15) 23.63 1.03(0.92~1.15)
>65 2474 0.85(0.72~1.01) 30.92 0.87(0.74~1.01)
B s % 0.95(0.92~0.99) 0.96(0.92~0.99)
A P A 0.012 0.017
Wl B (4F)
<1 15.52 1.00 18.30 1.00
1~ 15.63 1.01(0.86~1.19) 18.77 1.03(0.88~1.20)
5~ 18.42 1.11(0.93~1.32) 21.88 1.12(0.95~1.32)
>10 21.39 1.14(0.95~1.37) 26.10 1.17(0.99~1.38)
RN 5 4 1.05(1.01~1.10) 1.05(1.01~1.09)
HERAE P A 0.007 0.010
WAL 212 1K (% )
<6.5 14.13 1.00 16.48 1.00
6.5~ 16.72 1.10(0.97~1.24) 20.00 1.13(1.00~1.27)
7.5~ 19.11 1.26(1.10~1.44) 22.73 1.28(1.12~1.45)
8.5~ 20.44 1.36(1.16~1.59) 24.95 1.40(1.21~1.62)
>9.5 2222 1.66(1.44~1.91) 27.64 1.73(1.52~1.97)
RN LA FRifE2E " 1.16(1.11~1.21) 1.17(1.12~1.21)
KL P E <0.001 <0.001

T U AT 1 HBR 447 2 BTG 2 47357 A SR IR A AP R 5 BURE 00T 2 I BR 456 44 FEA AR ST " AR - SR B ) AR (K

AU SCICTETE BMI KRR DL IRIPRIR L AT 3% Bk (HURE S e LT R e O IR P 0 s A 1T i R 2 2 A i g

UL 8 KA 1A BRI 22 R 1.81%

TG A7 2 XL 22

HbA Le ZK-F- R TA by 2 0 P s S8 257 I w42 ol 1)
“EhRiE”, SRR I RRE B VIA G . AR AR
R, HbAle /K5 1S &0 KU &2 IEAH G, 5 REAE
o R —3 ., —IEXT 10 876 44 F 119 278 44
PR 2 BOBE IR R BRI E TR ST s, HbA Te 7K
-5 LV i A S R ARG (HAE B IR R K
BT Q1 SNl N 3 U 7o (1K= (] S04 P B
VT B, —IEET 373 571 435 [ ) o 1
IRBENLALIF2E &2, HbA 1e K A3 1 mmol/mol ,
i 2 v s XU 388 0 296 . BEAEBIF 5 A % 30 2 A
W PRI £ 55 HbA 1e 7K AR S 5 10 A v 22 9 XL
B 38 A 5 AR R 25 AR TR], Wan 55
1 BABBIFSE & 3, Hb A e 7K 45 g 4 v 2 8 XU
“TIEASE, HER HbA e K -3 A% AT REAFEAE A 8L
JNF 07 15 W i i FR A AE IRBE 4 1 TR BE A
7 o IOk [k E AT AIE SE HbA Le 7K 1 2
TG 1 T R S B0HE Be Y 2 BB R B I A S
R AR 1 v X FR 25 5 AT BB HbA 1e K F
ST bRAE R BETR 2 BN DL AR A

AR AEAE R R . 55— ARBFR AU JE 4k

& 8

A A I A R AR S AT 04, S BT A AE
] U147 B Ml 12, SR AR i A 2 TC Ik PP Ak A Bl s
IR AR AAE B . SR, AR R FE L FE DT X HbA 1c
BT By N AR OC R BCR W HbA Le /KF-BE &
B[] A HERE SR AR KT AR E (1 . 25 = ARFSE i 2
XPAR TR 2% R R E A T3 (BT ] BEAEAE Ao
B Y FRARIR I R . 56 = B R e R A
KR AR TS B A WO M DLk 15112
o, T H N &% B2 Wi A A — E Wi Je 1, e 5 5
R 42 s s ) A4 A A []

g LR KRR Rk B LA MR HbA Te 7K
AT 2 RUORE R R TS & KU, i s E A X
2 FUE PR B A B R, N T B R R R R R TR AR
F YT, A 45 ] HbA e ZKF | DARRAR 2 BBE R
9 HL A IS s XU
b3 e R (LU P IERUIEN
TEERBAR 300 BE 0 SO B0 SEi 40075 B
nfr A e ] b RO R O ST B s v R
A SRAE PR 36 S0 B e - TS S

5 % X

[1] GBD 2019 Stroke Collaborators. Global, regional, and
national burden of stroke and its risk factors, 1990-2019:



FPAERA TR A2 R 2024 4E 4 H 55 45 %55 4 ] Chin J Epidemiol, April 2024, Vol. 45, No. 4 - 505

(2]

(3]

[4]

[5]

(6]

(71

(8]

[9]

[10]

[11]

[12]

[13]

[14]

a systematic analysis for the Global Burden of Disease
Study 2019[]]. Lancet Neurol, 2021, 20(10):795-820. DOI:
10.1016/S1474-4422(21)00252-0.

Ma QF Li R, Wang LJ, et al. Temporal trend and
attributable risk factors of stroke burden in China,
1990-2019: an analysis for the Global Burden of Disease
Study 2019[J]. Lancet Public Health, 2021, 6(12):
€897-906. D0I:10.1016/S2468-2667(21)00228-0.

The Emerging Risk Factors Collaboration. Diabetes
mellitus, fasting blood glucose concentration, and risk of
vascular disease: a collaborative meta-analysis of 102
prospective  studies[]]. Lancet, 2010, 375(9733):
2215-2222.D0I:10.1016/S0140-6736(10)60484-9.

Shao X, Liu H, Hou E et al. Development and validation of
risk prediction models for stroke and mortality among
patients with type 2 diabetes in northern China[J]. |
Endocrinol Invest, 2023, 46(2): 271-283. DOI: 10.1007/
s40618-022-01898-0.

Liu Y, Li ], Dou Y, et al. Impacts of type 2 diabetes mellitus
and hypertension on the incidence of cardiovascular
diseases and stroke in China real-world setting: a
retrospective cohort study[J]. BM] Open, 2021, 11(11):
€053698.D0I:10.1136/bmjopen-2021-053698.

He CL, Wang W, Chen Q, et al. Factors associated with
stroke among patients with type 2 diabetes mellitus in
China:a propensity score matched study[]]. Acta Diabetol,
2021, 58(11): 1513-1523. DOI: 10.1007/s00592-021-
01758-y.

Chen Y], Su J, Qin Y, et al. Fresh fruit consumption,
physical activity, and five-year risk of mortality among
patients with type 2 diabetes: A prospective follow-up
study[J]. Nutr Metab Cardiovasc Dis, 2022, 32(4):
878-888.D0I:10.1016/j.numecd.2021.10.024.

IR, W AR, BOKCF, A RN AR S B A 1R
(2016 4 & T fR) [J]. 0 B A5 26 Z% &, 2016, 31(10):
937-950. D01:10.3969/j.issn.1000-3614.2016.10.001.

Zhu JR, Gao RL, Zhao SP, et al. Guidelines for prevention
and treatment of dyslipidemia in adults in China (2016
revision) [J]. Chin Circ J, 2016, 31(10): 937-950. DOI:
10.3969/j.issn.1000-3614.2016.10.001.

Hh I U B R AR B AR 1T 2R 52y, i I B (TP D), e
B2 U AW 53 22, 55 . B s I B VA T8 7 (2018 4F:
BT R 0], P O I 4R R, 2019, 24(1): 24-56. DOL:
10.3969/j.issn.1007-5410.2019.01.002.

Writing Group of 2018 Chinese Guidelines for the
Management of Hypertension, Chinese Hypertension
League, Chinese Society of Cardiology,et al. 2018 Chinese
guidelines for the management of hypertension [J]. Chin ]
Cardiovasc Med, 2019, 24(1): 24-56. DOI: 10.3969/j.
issn.1007-5410.2019.01.002.

Yao XL, Zhang ], Zhang XQ, et al. Age at diagnosis, diabetes
duration and the risk of cardiovascular disease in patients
with diabetes mellitus: a cross-sectional study[J]. Front
Endocrinol (Lausanne), 2023, 14:1131395. DOI:10.3389/
fendo.2023.1131395.

Al-Rubeaan K, Al-Hussain F, Youssef AM, et al. Ischemic
stroke and its risk factors in a registry-based large
cross-sectional diabetic cohort in a country facing a
diabetes epidemic[]]. ] Diabetes Res, 2016, 2016:
4132589.D01:10.1155/2016/4132589.

de Jong M, Woodward M, Peters SAE. Duration of diabetes
and the risk of major cardiovascular events in women and
men: a prospective cohort study of UK Biobank
participants[]J]. Diabetes Res Clin Pract, 2022, 188:
109899. D01:10.1016/j.diabres.2022.109899.

Mosenzon O, Cheng AY, Rabinstein AA, et al. Diabetes and
stroke:what are the connections?[]]. ] Stroke, 2023, 25(1):
26-38.D0I:10.5853/j0s.2022.02306.

Huo XX, Gao LL, Guo LX, et al. Risk of non-fatal
cardiovascular diseases in early-onset versus late-onset
type 2 diabetes in China:a cross-sectional study[]J]. Lancet

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Diabetes Endocrinol, 2016, 4(2): 115-124. DOI: 10.1016/
$2213-8587(15)00508-2.

Zhao MX, Song LL, Sun L, et al. Associations of type 2
diabetes onset age with cardiovascular disease and
mortality:the Kailuan study[J]. Diabetes Care, 2021, 44(6):
1426-1432.D01:10.2337/dc20-2375.

Wang K, Liu H. Early-onset subgroup of type 2 diabetes
and risk of dementia, Alzheimer's disease and stroke: a
cohort study[]J]. ] Prev Alzheimer's Dis, 2021, 8(4):
442-447.D0I1:10.14283 /jpad.2021.35.

Hu CY, Lin L, Zhu Y], et al. Association between age at
diagnosis of type 2 diabetes and cardiovascular diseases:
a nationwide, population-based, cohort study[J]. Front
Endocrinol (Lausanne), 2021, 12:717069. DOI:10.3389/
fendo.2021.717069.

Zhou SL, Meng XM, Wang SY, et al. A 3-year follow-up
study of B-cell function in patients with early-onset type 2
diabetes[]J]. Exp Ther Med, 2016, 12(2):1097-1102. DOI:
10.3892/etm.2016.3394.

Lascar N, Brown ], Pattison H, et al. Type 2 diabetes in
adolescents and young adults[]]. Lancet Diabetes
Endocrinol, 2018, 6(1):69-80. DOI:10.1016/S2213-8587
(17)30186-9.

Pan YS, Chen WQ, Jing ], et al. Pancreatic (3-cell function
and prognosis of nondiabetic patients with ischemic
stroke[]]. Stroke, 2017, 48(11):2999-3005. DOI:10.1161/
STROKEAHA.117.018203.

Yaney GC, Corkey BE. Fatty acid metabolism and insulin
secretion in pancreatic beta cells[]J]. Diabetologia, 2003,
46(10):1297-1312.D01:10.1007/s00125-003-1207-4.
TODAY Study Group. A clinical trial to maintain glycemic
control in youth with type 2 diabetes[]]. N Engl ] Med,
2012, 366(24):2247-2256.D0I:10.1056/NEJMoa1109333.
The TODAY Study Group. Health care coverage and
glycemic control in young adults with youth-onset type 2
diabetes:results from the TODAY2 study[]]. Diabetes Care,
2020, 43(10):2469-2477.D01:10.2337/dc20-0760.

Zhao WH, Katzmarzyk PT, Horswell R, et al. Sex
differences in the risk of stroke and HbAlc among
diabetic patients[]]. Diabetologia, 2014, 57(5): 918-926.
DO0I1:10.1007/s00125-014-3190-3.

Luo S, Au Yeung SL, Schooling CM. Assessing the linear
and non-linear association of HbA, with cardiovascular
disease:a Mendelian randomisation study|[]]. Diabetologia,
2021, 64(11): 2502-2510. DOI: 10.1007/s00125-021-
05537-w.

Bonke FC, Donnachie E, Schneider A, et al. Association of
the average rate of change in HbAlc with severe adverse
events: a longitudinal evaluation of audit data from the
Bavarian Disease Management Program for patients with
type 2 diabetes mellitus[]J]. Diabetologia, 2016, 59(2):
286-293.D01:10.1007/s00125-015-3797-z.

Prentice JC, Pizer SD, Conlin PR. Identifying the
independent effect of HbA, variability on adverse health
outcomes in patients with type 2 diabetes[J]. Diabet Med,
2016, 33(12):1640-1648.D0I:10.1111/dme.13166.

Li SY, Nemeth I, Donnelly L, et al. Visit-to-visit HbA,
variability is associated with cardiovascular disease and
microvascular complications in patients with newly
diagnosed type 2 diabetes[]]. Diabetes Care, 2020, 43(2):
426-432.D01:10.2337/dc19-0823.

Wan EYF, Yu EYT, Fung CSC, et al. Relation between HbA,
and incident cardiovascular disease over a period of 6
years in the Hong Kong population[]]. Diabetes Metab,
2018, 44(5):415-423. D0I1:10.1016/j.diabet.2018.01.012.
Rigalleau V, Larroumet A, Ducos C, et al. Cardiovascular
events after a dramatic reduction of HbAlc in
hospitalized subjects with type 2 diabetes and high
long-term glucose exposure[]]. ] Diabetes Complications,
2022,36(8):108234. D0I1:10.1016/j.jdiacomp.2022.108234.





