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 OE.BE BT EAE 2 BB R IE (diabetes mellitus type 2, T2DM) S Z NI FE S 518 5 MLS AR W IR, Ak HEH
2020 4F 10 H % 2021 4F 10 A 7ETT 648 M 7 A BE B3k 12 19 124 4] o 35 4F T2DM B 5V R HFFT AT 4, 3 B TN M R A 2R 47 43
2H B RS B FEIA A RS a0 A UL 40 [ SR ) SR AT 26 (Montreal Cognitive Assessment, MoCA ) FE43<26 43 |, BL4lif FR 5 &
AR AL (MoCA PF43>26 43) , 45 62 f6i] o LUK 2 41 (W $AA T T 136 [ 1) V0 U iy P 0 360 3907 5 5385 €2, 3] 0 46 (Stroop color word test,
CWT) BUFBIATE LR (trail making test, TMT) | #0245 (B BE J7 1 75 A6 W4 (3266 07 LIRS e (Wr BRfRAE )  EbRE 1) . R
JH R IR AN SE 2B HT MoCA 435525 I IR V5 2 h U AR & 5 SR TR0 2 [ AR R AT A T DI A 8 5 B D SIA AT g Y
KF R Logistic [MIABIALS» Hrlzs M RE 1) SIVHIDIREM G R . SR WAL IR M 56 . CWT 1IE B IR XF fe 4, i
CWTHEHTEL  TMT-A FERT  TMT-BFERT B0 T X HE A (P<0.05) o WEERAL 1 45 (A1 i 1 9143 18 5 RE 174018 X R 41 (P<0.05) .
S RIMHOC R BT HT R, MoCA 143 5 A 21 25 JE IfLWE L A G148 2 h R 22 4H G (43331 r=-0.366.-0.338 , 34 P<0.001) . 43)2% [R1I9 43
MR, TN FE g I 56 L CWT IE B8 B2 AE F1 55 BE 1 % MoCA 1437 25 .38 1 1F 1) 540 (P<0.001) , TMT-A #ERH 4L . TMT-B
FERTHO MoCA P43 7= 45 1 3 14 671 8] 52010 (P<0.001) o Logistic [FIEAR AL 5347 /R , W45 (R BE F1 9743 %20 T2DM (B 35 AT RE 1Y
ML SER R (P<0.05) . £ XFPFAE T2DM SR TE 5 A8 RIPLSEZS 7] 1 A0 3 245 O0EE T A TR0 H A B D B R (A 37
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Abstract: Objective  To investigate the association of cognitive impairment with language and visuospatial
abnormalities in young and middle-aged patients with diabetes mellitus type 2 (T2DM). Methods A total of 124 young
and middle-aged patients with T2DM who attended Cangzhou People’s Hospital from October 2020 to October 2021 were
enrolled as subjects, and according to the presence or absence of cognitive impairment, they were divided into observation
group and control group (n=62 each). The 62 patients with diabetes and cognitive impairment were enrolled as the
observation group, with a Montreal Cognitive Assessment (MoCA) score of <26 points, and the 62 patients with diabetes

alone were enrolled as the control group, with an MoCA score of =26 points. The two groups were compared in terms of
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executive function [ verbal fluency test, Stroop color word test (CWT) , and trail making test (TMT) ], visuospatial ability,
and language ability (reading ability, writing ability, listening comprehension ability, and retelling ability). The Pearson
correlation coefficient was used to analyze the correlation of MoCA score with fasting plasma glucose (FPG) and 2-hour
postprandial blood glucose (2hPBG) ; the hierarchical regression model was used to analyze the association of executive
function and language ability with cognitive function, and the logistic regression model was used to analyze the association
between visuospatial ability and cognitive function. Results Compared with the control group, the observation group had
significantly lower right numbers of verbal fluency test and CWT and significantly longer CWT time, TMT-A time, and TMT
-B time (P<0.05). The observation group had significantly lower scores of visuospatial ability and language ability than the
control group (P <0.05). The Pearson correlation analysis showed that MoCA score was correlated with FPG and 2hPBG
(r=-0.366 and -0.338 respectively, both P<0.001). The hierarchical regression analysis showed that verbal fluency test,
CWT right number, reading ability, and writing ability had a significant positive impact on MoCA score (P<0.001), while
TMT-A time and TMT-B time had a significant negative impact on MoCA score (P<0.001). The logistic regression analysis

showed that visuospatial ability score was an independent risk factor for cognitive function in patients with T2DM (P<0.05).

Conclusions Dynamic observation of language ability and visuospatial ability can provide a basis for identifying cognitive

impairment in young and middle-aged patients with T2DM.

[Journal of International Neurology and Neurosurgery, 2023, 50(3): 41-46]
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VTR P ) WNERY 95 AN R /A S LR Y 1 B
— o WG R AT, S ERAA 8.3% MUAE N A B E
NI R s R NN S U B i RPN 1 B N 5k S S N P
W £ A 60% ~ 70% (1) 2 BRI JR I (diabetes mellitus
type 2, T2DM ) (B #7776 I AR, HLAL I ol R 232
MBS, BRI 2 R G0 A, BRI B RS
AW W N HIR R BB AR R TR & BT RE ) Sl 23 1]
WHIRE S SR o Pk, ACHF 9 1 B 124 6] v 75 4F T2DM
BEAE NIRRT G, B ST 4 T2DM B AR
AR A2
1 B/E5EGE
1.1 HRITHK

T RE PR E 2020 4F 10 H 2 2021 4F 10 A ZE W L4 6
PN N RS B SR 12 19 124 451 rh 75 4F T2DM f8 5 1E h F 5

XFR o i WA TOIA RN B IR AT 20 4 KB PR 5 T AR
B i R g A WL 5¢ A [ 52 R A UK A A 3R (Montreal
Cognitive Assessment Scale, MoCA) PF43<26 43 |, P4 R
T3 AN AT BB (MoCA 143226 73) , 4% 62 9.

DRI 132 Wb 1 - A5 45 1999 4F WHO 5 IR 12 7
FRHE” R0 I2 W2 I I >7.0 mmol/L, 48 2 h 1fiL B
>11.1 mmol/L,

HEBRARAE QO A ™ 50 i 100 87 s K Jmy kb A
ol 25 05 (8 AAALE 5 ) pin A1 B8 i A4 v S5 58 95 5 | RS 9 T
B A FITE = 2235 BE 77 W05 ; OB IRIG AL B2 s DT N
B S 5 | S (8 0L T B

22 RS AW R A $E 4 (body mass index,
BMI) W 40 50 R A 0 A58 AR 1 LB 28 S e g i 3 X
(P>0.05), L% 1.

R1 2A-MABEE

A M 4H (n=62) 3+ B 20 (n=62) X/t Aa P

3 [n(%)] 0. 129 0.719

5 31(50.0) 29(46.8)

2 31(50.0) 33(53.2)
Fdh1 Y 5 (vs) 42. 65+2. 65 42.77+2. 81 0.245 0. 807
JFaAZIHF 5 (ks ) 3. 62+1.02 3.69+1.08 0.371 0.711
BMI/(kg/m?) ; (x+s) 34.25+2. 45 34.18+2.39 0. 161 0.872
BB % [n(%)] 14(22.58) 16(25.81) 0.176 0. 675
AR L (%)) 11(17.74) 9(14.52) 0.238 0. 625
22 I fn 4%/ (mmol/L) 5 (xs) 8.37+1.76 5.73+0. 40 11.517 <0. 001
)5 2 h £ 48/ (mmol/L) ; (x+s) 9. 80=+1.70 7. 1820. 66 11.313 <0.001

i : BMI=4& £ 48 8 (body mass index) .
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1.2 WARFE

12,1 A7shae AU BAT D ig e A QO 874 &35 € n]
‘Uﬂ']g’ﬁ(Stroop color word test, CWT)™ . (i 3 R R4 Ak, A
T ] 152 SC €8 R SUAS— B0 R B 50O 5] 152 1E
B QBT B % 26 K (trail making test, T™MT)' .
TMT-A R4S 225K 3238 58 1 ~ 25 (1 8505 4% BT 3% 56
o, T AR B TMT-B RRAS R 807 6 5 T IE T E A
FJE 2 Fp I 6 b T AR . OINE T g6
SR ZAAFTE 1 min N3 3128 BS FTREZ 1S4 , 4 Hr 2
BIIEAR

1.2.2 AEMaeH K Rey &KL ICIZIME (Rey
osterrieth complex figure test, ROCFT) ™ 1 I 22 39E 47 1
B o FFEIA ROCF A B 9 7 A1 i a0 ik 7
SE T, # R 0 i 2 18 5 2 UE S T BEAF 4
RS0 R LI 22 T O, T 0 32 10 I St RE AT 1T, 3
Tl 2SI SR B A I S 5 i AT PP 4 A 184,
I 0~2 7 HEATIFAY , BMEA 36 73«

1.2.3 &S NS EER R BERET .
W R A e g M SR BE 0 U )5 T, 4 D A3 E R 100 45, A
5 R PR IE T RE S M

1.2.4 MoCA#% Il ARG UfE LA (] D)
AE AT IIRE ICIZIIRE R IR TT X s [R]R H A

(45 1] 77 % 8 A UHIAII, BAME R 30 40 1540 <26 41
2R AF TE AR RS 5 =226 4 R A T RE OIE W .
Chronograph Z %}y 0.848"°
1.3 SitEH*E

K FH SPSS 22.0 B A4 X B s #E AT g it F oA . it i
TR LSS B bR 1 22 (ws) o, 21 1) LU 300K FH P R AR
RIS B ABIECRT E 20K [n (%) 132K 4L He g
FHCRE AT IIRE 8 5 B8 SV RERY SC R R H]
53 )2 AR 437 5 4023 (1 g 1 5N T B8R Logistic
BHHT . P<0.05 N2 R A G ER L,
2 BR
2.1 248—fER

WMEA 62 19 3% b, 53 311, L 31 )5 4F ik 35~55
% A A B2 I I BE >6.1 mmol/L, 48 J5 2 h Il
¥i#>7.8 mmol/L.

X B2 62 491 F v, BB 29 19, 4 33 4] 5 A Y 36~55
2 s A A5 B MMM 3.9~6.1 mmol/L, & i 2 h I8 4 3.9~
7.8 mmol/L,
2.2 BUTHIRELLEE

ML 2H A IR AN I 56 L CWIT TE AR BRI 1 X B A
T CWT FE IS H  TMT-A FEIF  TMT-B #E I 5w T % B 2H
(P<0.05), lL#2,

F2 2EBUTIIRELLE: (xs)
38 Y 7 v PR o) B CWT T™MT
5 g VAR A — , , , MoCA 3% 4/%
SE A FAS FuT A s W3 EA S/ TMT-A#8 3 /ms  TMT-B #£8F £/ms
WL LE 62 11.52+2.52 109. 85+21. 25 37.02+5.45 80. 52+16. 85 225.62+23.52 19.45+3. 52
b e 62 16. 45+6. 85 88.23+12.63 43. 62+8. 52 59.21+11.32 175.23+15.32 28.45+5. 34
Zi: 5.319 6. 887 5.138 8. 266 14. 135 11. 080
P1E <0. 001 <0. 001 <0. 001 <0. 001 <0. 001 <0. 001
2.3 MTEEEHSIETEHEAESLER ZH(P<0.05), L33,
N ZH ()AL ZS 8] BE 1 PF 43 18 5 e 1 PRIk T X iR
®3 2EWTEEHSESEAITHILE (xs)
B
5 Bl AEAR SIS
B s Wik A Ty o I AR AL A e
WL 62 23.41+2. 12 58.02+5. 41 52.45+4. 62 51.32+3. 69 51.96+4. 02
pogii: 62 31.02+3.52 90. 52+12. 41 88. 78+10. 45 89.02+10. 21 91.45+12. 32
X 14. 583 18.903 25.037 27.343 23.994
P1a <0. 001 <0. 001 <0. 001 <0. 001 <0. 001
2.4 M#EKFESINANIIEERIFEXED T P53V Sk R AR A7 2 01 U 43 A, 45 B TR0 3 i i)

B IR AR B BT TS, MoCA ¥E435 A 20 23 1 1fiL
B 5 2 bW 2 AH 5 (530 r=-0.366 .-0.338 5 3%
P<0.001)

2.5 BITEESIAATHREM S BRI H 4T
A3 )2 1K RN I S Sk F AR L B “MoCA

e 43 -

55 X MoCA P 43 7= A& & 3% 09 1E 11 5 W (,=11.127,
P<0.001), i3 4,

YR 2 AR R VIR B CCWT IERI A
FAE S P W28k, B R 7 (e i 0.504 |- 711 0.586,
IR CWT IE # BUR MoCA TE 43 72 A= 5 2 1 1F 18] 5% i)
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(1=4.891,P<0.001) , W% 4.,
O3 )2 3 AR5y )2 2 I SE AL B I ACTMT-A FERS 50 )5

24 AE R 3 EERE A CCTMT-BAER 507 )5
FAEASAL S B0 &, B R J7 {1 0.628 17151 0.652,

FAEAS AL S 90 B35k, B R J5 {8 /1 0.586 711 0.628, FR TMT-B FE 23 % MoCA 43 77 A8 b 3 (1) 17 1] 5% 1)
FER TMT- A FEBTEU0 MoCA TEA4> 77 A 1 2 9 1 7] 5% 1) (1=-2.859,P<0.001), .34,
(1=-3.684,P<0.001), L3 4,
£4 PUTHEESIAMTIEERS BB 3447
B B/ SEMA A Pl B RME  AERMA FAL P{A ARME  AFHA PAA
S &1 0. 504 0. 500 123.807 <0.001 0.504 123.807 <0.001
e 12.853 1.077 11.937 <0.001
BRI A 3 0.794 0.071 11.127  <0.001 0.710
DB 0. 586 0.579 5.493 <0.001 0.082 23.920  0.008
3 4.403 1.990 2.213 0. 029
B IL R ) B 0.531 0.085 6.270 <0. 001 0. 475
CWT iE#4 4% 0.301 0.061 4. 891 <0. 001 0.370
23 0. 628 0.618 67.441 <0.001 0.042 13.572 0.775
EE 3 8.939 2.259 3.957 <0.001
BRI P 3 0.546 0.081 6.771 <0. 001 0. 489
CWT iE# £ 0.311 0.059 5.304  <0.001 0. 383
TMT-A #£8F 4% -0.074 0.020 3.700 <0.001 -0.207
nE4 0. 652 0. 640 55.647 <0.001 0.024 8. 171 <0.001
4 14. 624 2.962 4.938 <0. 001
BRI A ) 3 0.515 0.079 6.513 <0. 001 0. 461
CWT iE# 4 0.302 0.057 5.308 <0.001 0.372
TMT-A #£8F 3% -0.011 0.029 -0. 387 0.699 -0.032
TMT-B #& i £ -0.046 0.016 -2. 859 0.005 -0.233

i B K F=MoCA #%; CWT=H#74¥ &% &3 3 (Stroop color word test, CWT) ; TMT=3k 5 2R &, 3% £ M) % (trail making test, TMT) .

2.6 Logistic @357
DL T2DM F8 35 02 75 476 DA e i Ay DR A% o (A < TA
HIpEfR =1, IAHITh B IE#=2) , LS M RE e A

e =N

AR, Logistic B H 20 M7 7R~ , M 25 8] 58 137 R 52 i
T2DM B F NHTIRE A7 fEfs I &R (P<0.05) , W3R S

=5 00 T2DM EE A I EER Logistic BV3 5 #7
b b1E S,,EL Wald x* PAE OR1E 95%CI
AL 18] e A 5 1.188 0.226 27.714 <0. 001 3.280 2.108~5. 103
R -31. 420 5. 900 28. 365 <0. 001 <0. 001
2.7 BEENSIANNINEEN S EEPEASH P<0.001), iLF 6.
S3IE LT RERE T AN B AR & R MoCA W43 "1 O3 3 ARSI 2 (3R BN AT B RE ) S L R
R AR S AT E M A 43 B, 45 4 B 2 BE 1% MoCA P43 AEMH B EBA, FR T B RE SRS X MoCA PE 7™
7R 5B 3 Y 1 1) 520 (1=16.398 , P<0.001) , W3 6., B (F=2.913,P>0.05) , L35 6.
IYE2AEE T ERE EINA B E R G, FIES O3E A ARG E 3R A RER TR L PR

B A AL, B R A 0.688 7% 0.710, /R
5 HE J1 XF MoCA ¥ 43 7= A4 1 2 /) 1E 7] 5% W (:=3.001,

SIA
7

I R FE AL, R IR RE T A 20 MoCA 4377 A 52

i (F=0.294, P>0.005) , lL3 6,
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*6 EBESEANSINMIIEENS EEIEFASH
o Bii  SEAL 118 P& B1E RME A¥ERME  FAA P& ARMA AF{E PAE
21 0.688  0.685 268.908 <0.001 0.688  268.908 <0.001
EE e 3.153 1.308 2.410  0.017
B 352 A 0.280 0.017 16.398 <0.001 0. 829
2E2 0.710  0.705  147.777 <0.001 0. 022 9.004  0.003
e 3.254 1.268 2.566  0.012
B % A8 A1 0.170 0.040  4.201 <0.001 0. 502
BERA 0.115 0.038 3.001  0.003 0.359
23 0.716  0.709  101.047 <0.001 0. 007 2,913 0.090
e 3.355 1.259  2.664  0.009
B Ak A 0.141 0.043 3.236  0.002 0.417
BB 0.074 0.045 1.655  0.100 0.232
PREEMEAL A 0.070 0.041  1.707  0.090 0.224
B4 0.717  0.708 5.413  <0.001 0. 001 0.294  0.589
EE e 3.517 1.298 2.710  0.008
B % 2 A1 0.130 0.048 2.735  0.007 0. 386
BERA 0.066 0.048 1.383  0.169 0.205
UTIEAREAL A 0.062 0.044  1.404  0.163 0.197
LA A 0.025 0.046 0.542  0.589 0.085

iE: B EF=MoCA %5

o

3 e

WEFE R KB AL T i RS, AT 5 R — £ 51
I RE BRI BT R D B S s ™ A E
TiAh AW SR BE DRI AT R ECP IR & REMIE R
22 AR P Al | A B AT N A T el A |
TP A AT A Jh I PR 3 2, R 2 5 BA e e
15 2 8 o0 BT IR 2 U 3B s B I, 5 o 2 1 il 57 1 I TR
R HAERLE M kS LR 24 WA K —
AT, T 5 BEAE P2 0 i 477 A8 8 R s DX 3 i 1 o 45
Fa 388 3 3 B 2 22 A, S A RN D g 5 O — 7 T e I
WES | 2 0N AS T AT , 38 5 A ol — i 5 Ve e, 5 e
ik 308 L4653 72 K e a4 24 v 458 S AR S DX, A
HE SRR EA . SN WA FE VIR BN, K
PRI E BRI RS B S A —E R
M AN D AEN o 463 TR AT A2 I i o | i B K
gk R T T CAZ AR G X, A |V 5 [ R o
REALG, 7] Fsf s 2 WA AR ] 45 DX 3y O I 285 B 5 T I ok
%, WnER A =R 1 A R LR /D R I 2 R AR
R T 2 AR UE E K XA RN T BE A B ), AR 9T 4
RN, MoCA 14315 25 I8 A &5 2 h LA AR G, $27R
Biti 5 105 KSF 7 T DR R A Y A XU L 23 Bl 2
.

FETXT T2DM BB AL BRI 5T W7 B PR | i
BN B A 32 E R B IR AT e e
Ah BT REST AR T E ) 7 KIS R A P A R
ez Em . H, LUES Wi rE s 6 h 5

rEa=

1S4
)2

it
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o JLJE P AT E S T2DM AR KA T R AS B0
T e 32 45 O, HE TS e LA 2 ) SR F R R 1T
PR RIS A R R, A IR AR A R 4, HA
25 [ RE 1 5 1R F Re R Tx B2, H T D et 25
e —E R b AZ B K F52 ), R REE 4 1 1)V 3 i 1
MBS CWT LA ARG T X R4, 1 CWT KBRS TMT-A #E
i TMT-B AE B0 T % B2 E 52 T b HE 0 (1% v] 58
P il RURTIE BTt 7 G o e [ DN E 7 R e -8 o
— R BT T2DM B NI fE . AR I0K s
[ RE 77 AT IR 8B T BE S PE4r B MoCA T390 A 47 J2
51 U4 53 BT 1 Logistic [ 43 #7 , 45 8 WoR , a0 3 1 14 U
55 CWT IEMf%L . 5268 7 . 15 B ) 23 X% MoCA P43 7=
A I 2 W TE [ 520, TMT-A B 41 TMT-B #E B £ 23 %
MoCA PF43 7= 8 28 (1) 67 ) 5E ), ELAR 25 18] BE 1 1F43 R 5
M) T2DM 2 & AN e B ST G B P 2, PR A il L i i
TR AT SR S I AR i LA EE AR T2DM BB 3 (02 [B] RE 7
PATINRE RIEF g

25 LA TR KA A AR T AR T2DM R
FELEINAIBE GG , % rf 354 T2DM 583518 5 68 71 R 23 6]
AE 7 1 Sh A WA T A 1RO B (R DA T B A 2 (A Al

s % x W
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