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Risk factors for cognitive dysfunction in patients with brain infarction
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[ Abstract]Objective : To identify the risk factors for cognitive dysfunction in patients with brain infarction and type 2 diabetes(T2D),
and to offer insights for the diagnosis and treatment of cognitive dysfunction. Methods : In this retrospective study, data were collected
from patients with brain infarction complicated with T2D, who were admitted to Xijing Hospital, Air Force Medical University from
January 2010 to December 2021. A total of 191 eligible patients were divided into cognitive dysfunction group (CD group) and non—
cognitive dysfunction group (Non—CD group) according to mini—mental state examination. Data were collected on demographic charac-
teristics, clinical features, and biochemical markers. Results : The univariate analysis showed significant correlations of cognitive dys-
function with age, education level, degree of dependence, duration of T2D, D—dimer, and fibrinogen degradation products (P<0.05).
The multivariate logistic regression and receiver operating characteristic curve showed that age (OR=2.249,95%CI=1.172-4.319, P=
0.015) and education level (OR=0.587, 95%CI1=0.352-0.978, P=0.041) were significant risk factors for cognitive dysfunction in pa-
tients with brain infarction and T2D. Conclusion : Age and education level are tightly related to brain infarction and T2D, and are risk

factors for cognitive dysfunction.
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YHER <§3§J18> Nﬂ(r::gfﬂ X2 Pl
RS 66(57,74)  59(54,65) -3.835 0.000
HiL X Wi 75(69.4) 57(68.7) 0.013 0.909
ARy 33(30.6) 26(31.3)
P51 5 77(71.3) 64(77.1) 0.820 0.365
u 31(28.7) 19(22.9)
R U 103(95.4) 82(98.8) 1.945 0.378
[ % 4(3.7) 1(1.2)
T 1(0.9) 0(0)
HERE AT 4(3.7) 2(2.4) -3.713  0.000
N 21(19.4) 7(8.4)
wrh 30(27.8) 15(18.1)
e 37(34.3) 29(34.9)
KELL L 16(14.8) 30(36.1)
U] i 72(66.7) 48(57.8) 1.569 0.210
= 36(33.3) 35(42.2)
ell] w 95(88.0) 66(79.5) 2.528 0.112
B 13(12.0) 17(20.5)
BI JeAKi: 39(36.1) 42(50.6)  -2.182 0.029
B 56(51.9) 36(43.4)
rhE 10(9.3) 4(4.8)
Cilis 3(2.8) 1(1.2)
BMI/(kg-m™) 24.5(23.4,  24.9(23.7, 0.150 0.881
26.4) 26.3)
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Il RANAE AL FR B CD 4 (n=108) Non—-CD 41 (n=83) Xz PE
eI 83(76.9) 61(73.5) 0.285 0.593
G Bh ko 7 17(15.7) 13(15.7) 0.000 0.988
FEIEAARIR 12(11.1) 9(10.8) 0.003 0.953
Wi e He /mmHg 143 + 20 142 + 20 0.471 0.638
#F 5K /mmHg 80(73,88) 82(75,90) 1.353 0.176
Tl s s P /AT 4(0,10) 8(2,13) 2.304 0.021
B/ (mmol + L) 10(7.2,14.1) 10.9(7.8,15.0) 1.171 0.242
HbA, /% 7.30(6.53,8.70) 7.60(6.70,8.90) 1222 0.222
23 J A/ (mmol - 1L71) 7.6(6.3,9.5) 7.6(6.4,9.5) 0.095 0.924
W& S5 2 h I B/ (mmol - L") 12.2(9.3,15.5) 11.6(9.9,14.1) -0.461 0.645
P48 )5 2 hoioHE/ (mmol - L) 123+3.7 123+3.8 0.075 0.940
W24 )5 2 h IIUBE/ (mmol - L") 11.3(8.5,13.7) 11.4(9.7,16.0) 1.486 0.137
BRI LA/ (mmol - L™1) 9.3(7.0,12.3) 10.5(8.0,13.7) 1.277 0.202
1ML 775 i A [ 5/ (mmol - L) 3.77+0.98 3.64 +0.89 0.873 0.384
I35 H M = ER/(mmol - L) 1.44(1.09,1.79) 1.35(0.97,2.00) -0.565 0.572
1% R A1/ (mmol - L) 0.96(0.84,1.12) 0.96(0.85,1.10) -0.263 0.793
1% B BE 2 11/ (mmol - L) 1.99(1.56,2.79) 2.05(1.49,2.68) -0.383 0.702
BASHE M AL/(g L) 1.04(0.93,1.21) 1.04(0.94,1.21) -0.081 0.935
BNGHE B/ (g L) 0.71(0.57,0.88) 0.71(0.57,0.86) -0.589 0.556
F4iE/ (<1074~ 171 5.95(4.93,7.61) 6.16(5.41,7.27) 0.671 0.502
I/ MR/ (1074~ L") 184 + 54 193 + 56 -1.120 0.264
[ 22 e 22/ (pumol - L) 12.29(9.26,16.27) 10.96(9.49,13.71) -1.576 0.115
1iL7 VitB,,/(pmol - L") 357.8(225.7,617.5) 286.6(225.1,536.2) -0.918 0.359
I3 2/ (nmol - L") 13.68(9.25,23.01) 15.05(10.30,20.58) 0.289 0.773
G It DT [ /s 10.80(10.20,11.50) 11.60(10.25,11.20) -0.519 0.604
TE AR B M0 S ] /s 24.85(22.33,27.48) 24.20(22.10,27.50) -1.169 0.242
YR A (g L) 2.84(2.37,3.49) 2.74(2.26,3.24) -1.035 0.301
U5 101 ) /s 18.15(17.40,19.00) 18.20(17.35,19.20) 0.116 0.907
D-B4A/ (mg-17") 0.33(0.20,0.63) 0.21(0.19,0.39) -3.605 0.000
FDP/(pg-mL™") 1.77(1.33,2.43) 1.48(1.07,1.90) -3.100 0.002
U5 10 18 S50 2 B /% 97.20(85.63,107.75) 96.90(89.05,104.20) -0.192 0.847
INR 0.96(0.89,1.01) 0.95(0.90,0.99) -0.650 0.516
2.3 AR AL H & logistic B )2 5 ik A 2 TR 35 AR £3 MAESEA I T2D MIA M E R M AT
Zead BRASCAAT (36 3) RILLRAE LT AT , A B8 3% P Kendal tau=b(K) . Pt
SR BRAT ST XA 1S RS AR 25 04156 3 M BrH A A
AEIE 0.231 0.278 0.000
XHE/NF 0.3, G T LA BA M5 (3 P<0.05) , 78 W R ~0.246 ~0.269 0.000
L2 P2 W 2822 (tolerance ) ¥ K F 0.1, [RI B Jr 22 I Ak K+ AL T 0.153 0.158 0.029
(variance inflation factor, VIF) ¥J/NTF 10, W& 2% EAGEIA HRIRASINRL/ 1 ~0.141 ~0.167 0.021
D- "B/ (mg-/L” 0. . :
A T A S W, SR f:'i;_?) S o

logistic [FIH AT ER , 4E# (OR=2.249,95%CI1=1.172~4.319,

4 BHEFEAIET2D Mk E RS logistic )
P=0.015) Fil % & T2 £ (OR=0.587, 95%CI=0.352~0.978 , P= ®4 BBFAIFT2D KU MR logistic BIH ST

FAlIPSES B SE  Wald OR 95%CI P

0.041) J& W RESE A I T2D % A= DRI A 19 1k 35 7 57 S 1l
R AR 4. B ROC L RBRMR A 0] L R R4 AR

IS 0.811 0333 5932 2249 1.172~4319 0.015"
HEME  -0.533 0.261 4.180 0.587 0.352~0.978 0.041°

PPAYERT, WA 1, TE ca, A Z2 R 5 ogistic 8171 2347 R T PU/R P 4 k75



BEXRERKFFIRE 2023 £5 48 £ 10 25 (Journal of Chongging Medical University 2023.Vol.48 No.10 ) — 1241 —
1.0 y
ek 5
, AR
0.8 / —éf‘iﬁﬁg i3
: — Lk HE KT ‘
M0.6
Eoq | | |
S A .
0.2
| T T T |
0 02 04 06 08 10 0 1 2 3 4 5

F S

E1 ROCHZ&nFFMHE

3 3t it

I A5 58 AN R B PR Sl T2D A 71 K BE
S I ELBEAE A 0 A 58 i A S B =
e % 5 LA R 2R IR AT I O AR 22 A R A AT
K ARREAE NP SE G R R e B R
AL E B R R o MO B A PR M R
L5 B A7 ] LIV B R bk UL 28 98 ] B 2 1 42 fili
REBE AR AT ) S H e ™. 15 I 128 B B 1 AN
[, DA RE T3 7 W AE U J 2 A A T BB R
N IPNEEA AR EEREE 2 N IN= i PS eI 51 3
ik Ay SE I A0 B v X AR B i AR A B )
XU PR 2R By 3 2R, X T A0 A B A s F 5
DA R4 B o ) 488 e A BB, AR AT
Xt AR AL I 2 77 HEA T RN A S RE O £, LK RET
MR R A AT AR R RAN E R

kot ik 22 19 WF 98 2 B, T2D AT 8 25 DA 61 s 1
R R AR ARG T AR, R E R R AR A MRS
T2D A WL B | A B D BRI, 2K
Jii LA 4 3 DA 2 T B, AT A8 2R B AE 12
AT REZ W T R, I T BB AT BE
it TR OB R £33 45 T U I At , DO 99907 i
PRI, AR SRR AT 7 o SR T AA RS ok
e 70 R E A 2 A PR 4 B AR B A7 7 R
IR, E— I RIS, DR 2R D0 Bl R s 7, T 3 B 22
95 AR RS B R A AF A BB X T BE AR A
BN I o (IS AR PR S8 B Mk L 7 9 O
ks AR BF N — DA S B i
PUSE DR L 245 W A0 A A 22 OR3P AR A9,
5 BT AERAC, SR A T RE ST SE IR (£ AL B

RN S CAZRE AL o (BRI 25 W) S
750 DA /N DA HT B A 1 DRSS AT AN T A1) A i 3
i 5 2R R T B A N R AR U I R L
FFOGUBICR ik v Al R R R — 1 2 AR sh ), TEie S 5k
i IS RIS, &R Ry it — 2% .

ARG 25 R0 22 F A 1 IR ST OAH AL, AS IF ST
[FIRE R AR IS OB R 5 A 5 45 0 T2D & R IA
PR S A G (B R A B T — R AT R R
2 BA B 19 2 b iC 0 F I R DA T2D A 5 A
HFE |, BIE D-Di Fl FDP 76 SR 2 4347 v A 4e it
“p2e 5t AHTEZ R AR AT A B o IANELE
Ak B3 3 5 A F 1 2 A — AR -0 B - 23 1) A
B L AR R R, LA S HURE PR e e B AH OC 1Y
iy e AR B R RO R 1 B K, TA S BE
T R R S B, RRCBRT R 1 XU 4
vt e Bt 2 B 1A G 555 R R BE A R Bz ek ok
A2 TR At 30t 20 R B A R84 T, DA TG S S o
W 1R 2 A 2R RIBET IRV A8 384 00, 183 B AR ot % e
o R AT LA it B A T SR X T AR N
B AR 55 RN AR ) 235 HLAg E R

R R A DA S 8% e 2 ik e 5 0 DR S R i A8 56
Jer DA A I A7 B 2 4 N B IR 2 o FE 26 BN
B PRI HH A 11 B B BRSO A I JERY R T B
TEAR SR L Y, 2022 45 35 B R P2 6
FE PR EE B, 65 % K LA b B AE AN AE B IR
F2 AR UEA T IN N A, (EARHIF 5 45 S48 ) L
A TR AE 40 2 SR TT AN G A . 6 T A
FERRFE BB S5 10 45D HI0 38 3 47 7, i 45 5
SR R A TR A H B A AE R L A R R g A A
(0 R T 2, A I R I, X AR R A



— 1242 —

BXRERKAFER 2023 £5 48 HF 10 #1 (Journal of Chongging Medical University 2023.Vol.48 No.10 )

REBEJG 3 4F N ARG ) K A AR e

L5 L Td AR AR K BRI
EIERNE SN N S E S DRI IE S u e S
SCPIEE i L G 98 T AN AR IR M A A AP B
AR N BOHOBRR FZ , DR Bl PR b R A
TITIRERY I A ST, X R AR B T = ek
YA T WU, 3R T IR A SE 5 I T2D
AR, 3 i AR A 2R 36 A

2 £ X M

[1]  Rost NS, Brodtmann A, Pase MP, et al. Post-stroke cognitive im-
pairment and dementia[J]. Circulation Research, 2022, 130(8) : 1252—
1271.

[2] van Sloten TT, Sedaghat S, Carnethon MR, et al. Cerebral micro-
vascular complications of type 2 diabetes: stroke, cognitive dysfunction,
and depression[J]. Lancet Diabetes Endocrinol , 2020, 8(4) :325-336.
[3] Gerstein HC, Smith EE, Ramasundarahettige C, et al. Diabetes,
brain infarcts, cognition, and small vessels in the Canadian alliance for
healthy hearts and minds study[J]. J Clin Endocrinol Metab, 2021, 106
(2):e891-€898.

[4] AR MR A o3 2% . o I 2 BUBR SR By IR 4 W (2020 4F
REOW. T IRIZ¢E, 2021, 13(4) :315-409.

Chinese Diabetes Society. Guideline for the prevention and treatment of
type 2 diabetes mellitus in China(2020 edition)[J]. Chin J Diabetes Mel-
litus,2021,13(4) :315-409.

(5] rhARBE A fhZ o ox , AR B f e b G0 T 2 G0
UL E AR A AT 2R LR PR R R A A, 2018, 51
(9):692-698.

Chinese Society of Neurology, Chinese Stroke Society. Chinse expert
consensus on the diagnosis and treatment of silent brain infarction[J].
Chin J Neurol ,2018,51(9) : 692-698.

(6] PR SINKIBE RS IR TS B S (R4, i [ BRI s 22 A R
BRI 5322 AR AHBE el 22 B3 25 . 2018 HP [/ AR S A e fd 12
TRFE M (I R BN R B RS Y2 T SR )T, ThARBE 244k, 2018,
98(17):1294-1301.

Writing Group for Diagnosis and Treatment of Dementia and Cognitive
Impairment in China, Professional committee of cognitive disorders of
neurologist branch of Chinese medical doctor association. 2018 Guide-
lines for the diagnosis and treatment of dementia and cognitive impair-
ment in China(V) : diagnosis and treatment of mild cognitive impairment
[J]. Natl Med J China,2018,98(17):1294-1301.

[7] Ojagbemi A, Bello T, Owolabi M, et al. Cognitive decline before
and after a first—ever stroke in Africans[J]. Acta Neurol Scand, 2021,
144(3) :266-274.

[8] Goulay R, Mena Romo L, Hol EM, et al. From Stroke to Dementia:
a Comprehensive Review Exposing Tight Interactions Between Stroke

and Amyloid—B Formation[J]. Transl Stroke Res,2020,11(4):601-614.

[9]1 D'Souza CE, Greenway MRF, Graff-Radford J, et al. Cognitive im-
pairment in patients with stroke[J]. Semin Neurol,2021,41(1):75-84.
[10] Quinn TJ, Richard E, Teuschl Y, et al. European Stroke Organisa-
tion and European Academy of Neurology joint guidelines on post—
stroke cognitive impairment[J]. Eur J Neurol,2021,28(12) : 3883-3920.
[11] LyuF,WuD,Wei C,et al. Vascular cognitive impairment and de-
mentia in type 2 diabetes mellitus: An overview[]J]. Life Sci, 2020,254:
117771.
[12] Mollon J, Curran JE, Mathias SR, et al. Neurocognitive impair-
ment in type 2 diabetes: evidence for shared genetic aetiology[J]. Diabe-
tologia, 2020,63(5) :977-986.
[13] Wang Y,Sun L,He G,et al. Cerebral perfusion alterations in type
2 diabetes mellitus—a systematic review[]]. Front Neuroendocrinol,
2021,62:100916.
[14] Luo A,Xie Z,Wang Y, et al. Type 2 diabetes mellitus—associated
cognitive dysfunction: Advances in potential mechanisms and therapies
[J]. Neurosci Biobehav Rev,2022,137:104642.
[15] Srikanth V,Sinclair AJ, Hill-Briggs F, et al. Type 2 diabetes and
cognitive dysfunction—towards effective management of both comorbidi-
ties[J]. Lancet Diabetes Endocrinol ,2020,8(6) : 535-545.
[16] Ma ZY,Wu YY, Cui HY, et al. Factors Influencing Post—Stroke
Cognitive Impairment in Patients with Type 2 Diabetes Mellitus[J]. Clin
Interv Aging,2022,17:653-664.
[17] Biessels GJ, Nobili F, Teunissen CE, et al. Understanding multi-
factorial brain changes in type 2 diabetes: a biomarker perspective[J].
Lancet Neurol , 2020, 19(8) :699-710.
[18] Xu W, Hu X, Zhang X, et al. Cognitive impairment and related
factors among middle—aged and elderly patients with type 2 Ddiabetes
from a bio—psycho—social perspective[J]. Diabetes Metab Syndr Obes,
2021,14:4361-4369.
[19] van Duinkerken E, Ryan CM. Diabetes mellitus in the young and
the old: Effects on cognitive functioning across the life span[J]. Neuro-
biol Dis, 2020, 134:104608.
[20] Abdelhafiz AH, Sinclair AJ. Cognitive frailty in older people with
type 2 diabetes mellitus: the central role of hypoglycaemia and the need
for prevention[J]. Curr Diab Rep,2019,19(4):15.
[21]  Sinclair A, Abdelhafiz A. Cognitive dysfunction in older adults
with type 2 diabetes: Links, risks, and clinical implications|J]. Clin Geri-
atr Med,2020,36(3) :407-417.
[22] American Diabetes Association Professional Practice Committee.
13. Older Adults: Standards of Medical Care in Diabetes—2022[J]. Dia-
betes Care,2022,45(s1):195-207.
[23] Delavaran H, Jonsson AC, Lovkvist H, et al. Cognitive function in
stroke survivors: A 10-year follow—up study[J]. Acta Neurol Scand,
2017,136(3) : 187-194.
[24]  Sensenbrenner B, Rouaud O, Graule=Petot A, et al. High preva-
lence of social cognition disorders and mild cognitive impairment long
term after stroke[J]. Alzheimer Dis Assoc Disord,2020,34(1):72-78.
(WAL A L)



