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Abstract

Objective: To investigate the clinical effect of transcranial direct current stimulation on type 2 di-
abetes mellitus with mild cognitive impairment. Methods: The clinical data of 100 patients with
type 2 diabetes mellitus complicated with early cognitive impairment treated in our hospital in
June 2020~September 2021 were retrospectively analyzed. The control group and the experi-
mental group were given conventional hypoglycemic drugs. The experimental group received
transcranial direct current stimulation, and the cognitive function of the 2 groups was detected
before treatment, 4 weeks and 3 months after treatment. Montreal cognitive assessment scale was
used to evaluate cognitive function; auditory verbal learning test: evaluate memory function; STT:
evaluate executive ability. Results: After 4 weeks of treatment, the experimental group showed
significant differences (p < 0.05) in MOCA scores, auditory verbal learning tests (immediate memory
scores, long delayed recall scores) and STT (STT-A time-consuming, STT-B time-consuming) com-
pared to the control group. At 3 months after the end of treatment, the experimental group showed
significant differences (p < 0.05) in MOCA scores, auditory verbal learning tests (immediate memory
scores, long delayed recall scores, recognition test scores) and STT (STT-A time spent, STT-B time
spent) compared with the control group. Conclusion: Transcranial direct current stimulation can
effectively improve the symptoms of type 2 diabetes mellitus with mild cognitive impairment, and
is worthy of clinical application.
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BERIFAE R —Fp ™ fe NSRRI, 7R3 E 200 Rk s ) i %, FRE HArA 1.16 125
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22 Pl L FE R (Transcranial direct current stimulation, tDCS) & — 57 T4 i AE4R 28 M A SN Th BE B IS V5 77
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o E R SRR IZE TR D) [4] [5].

2.2. MNSHRRERAE
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FER 2N HI PR B (Montreal Cognitive Assessment, MOCA), A5 B EINRIThAE: 2) Wb i 5 5 > M 56 46
LR (Auditory verbal learning test, AVLT) [6], i/ #rE& B IZICIZ . KGR EHZFMFIATE T, PRl &
HiClZIhfe: 3) ELMYE(Shape trails test, STT), STT 70N A 5 B Wighsy, B/ B4 56K STT-A 5
STT-B PH#&R 73 FITAE % (IR [A], VP4l S E AT RE /T .

2.4. Gt

AR EERRILA(X £8)ER, FKH SPSS 26.0 RS i #4338 00, BT KEnit
EHEEARFEIEASOAN, NRIEEIER—8E, i &R L AL B Az ial e R, P a2 7R
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1) SEEGH 5XF A — M R TRl _EJCH B 22 F(p > 0.05), WA BRARHdE, BARRE 1, &2,

Table 1. Experimental and control groups: dichotomous data in general information

1. KA SRAE: —REPHHEEMER

TiH A it A2 Ve pfE
FHE(%) 25 (50) 27 (54) 0.160 0.689
W I 52 (%) 34 (68) 32 (64) 0.178 0.673
TR (%) 25 (50) 28 (56) 0.361 0.548
a1 L& (%) 21 (42) 28 (56) 1.961 0.161
&L (Yo) 14 (28) 11 (22) 0.480 0.488
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Table 2. Experimental and control groups: continuous data in general information
2 FWAESHRE: —REMDPIHTEZMER

TiH SaG e Xof HRZH z pfH

T () 64.83 (57.74~72.03) 66.53 (61.02~70.62) -0.400 0.689
HEFEREE) 9.41 (8.14~11.49) 9.73 (8.0~12) -0.079 0.937
BMI (kg/m?) 27.68 (25.4~30.14) 27.44 (25.89~29.37) -0.372 0.710

I 7K (mmol/1) 7.03 (5.99~7.75) 7.0 (6.58~7.62) -0.552 0.581
WGITRT MOCA 34> 20.94 (19.29~22.07) 20.83 (19.64~22.01) -0.076 0.94
AVLT BIZEAZ 3743 7.18 (6.44~7.90) 6.81 (5.85~7.90) -1.158 0.247
AVLT KAER [BZ T 55 5.85(5.15~6.81) 3.12 (2.0~5.28) -0.786 0.432
AVLT FAig 1215y 5.84 (4.18~7.33) 5.35 (4.0~7.26) -0.376 0.707
STT-A ¥ (7)) 140 (97.23~250.59)  157.66 (84.11~217.20) -0.014 0.989
STT-B #EI () 452 (292.21~673.84)  509.76 (356.02~651.27) -0.372 0.710

2) JRIT 4 FlG, LI BRLAE MOCA Y4y W it 1718 2 ST B (RN 2R AZ 35 K HEIR [ 23
3y ENIRR PR ) LA ELL IS (STT-A Bl . STT-B #ER) B A R 2 7(p < 0.05), W% 3.

Table 3. Information on patients’ cognitive, memory, and executive function scores after 4 weeks

F 3.4 ARBENAN. E1Z. BITHEETRER

i H
MOCA ¥4}
AVLT RIZREIZ PP
AVLT KIER FZ 153
AVLT fHAE 121853
STT-A FEHT(F))
STT-B &R (7))

Seaa

24.0 (22.0~25.38)
9.77 (9.0~10.95)
8.0 (6.0~10.0)
8.67 (6.98~10.0)
120.67 (77.23~230.59)

375.65 (215.1~596.78)

X HEZH
20.53 (20~22.96)
8.94 (7.99~9.96)
4.0 (2.0~6.39)
7.28 (6.0~8.33)
174.47 (153.03~195.52)

488.57 (420.15~527.78)

V4

—6.016

—3.941

—5.569

—3.204

—2.054

—2.068

pfH
<0.001
<0.001
<0.001

0.001

0.04

0.039

3) W97 3 AJE, SEIAHRHIRAAE MOCA Y70 W b 115 24 S M 86 (BP Ze 1237 K ZE iR [ {23
I FRANIRRPE ) L EGE LRI B (STT-A #E0F . STT-B #EiH) F A B 2 R (p < 0.05), W% 4.

Table 4. Information on patients’ cognitive, memory, and executive function scores at 3 months after the end of treatment

4. JRTTER 3 ARBEAAM, 1212, BATHRITHER

TiH SEIGAH xof R 2H z pfa
MOCA V¥4 27.0 (26~28.25) 22.0 (20.75~24.0) ~7.674 <0.001
AVLT B 4Z 175> 10.63 (10~11.27) 9.0 (8.0~10.0) -6.129 <0.001
AVLT KAER [EHZ 175 8.62 (6.19~10.24) 5.24 (3.89~7.62) —4.453 <0.001
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Continued
AVLT FIAEAZ1F5> 10.33 (8.76~11.56) 8.0 (7.0~9.09) -5.535 <0.001
STT-A FEI (7)) 115.27 (71.84~225.20)  165.60 (153.21~184.60) -2.020 0.043
STT-B ¥ER (7 379.55 (219.0~600.68)  495.83 (386.81~574.82) -1.985 0.047

4. Wig
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TRUWE B 5 8 LA D BE RS (498 AR 28 P ELIAL FL R BaRT 8T e 3 A ROBEVIR I, & E
MOCA P73 Wr ot i 35 RIZCAZ PP . KAEIR [MZ PP FRAIPEZr . STT-A FERY. STT-B &R J5 1
PO HAT R A XGE, 4 B AR — R Uia T T ik

Bl PR S8 RN SN Th RE Rk By 22 7 A SR AL, R 8 PRI AR B T LS BOK N A7 e A= Sl ik 586 R A
WPEAE, SBEURMIMATERCD, 53 M o 09 A2 o2 Bl PR 28 AR D BE R S A i 72 5 22 A 5
MR R, 2R S NG W PR /N B R ORI 1 J 0t e L, i P A A A e 55 DX 1 R el il 2R 4
FRIREEE M TR, R KN Z R AR BRI A S SRR IR 7] 48 0L It PRI e A DA R D) R R 1 Y J5 2 T
AR bR SR R A 2 7o Y i R P A R T AR 2 TO I N A, AT ORI SR A DR e AR
[8]: F—HRdEm R A 2B IG ) & &, IRmAI AR ERE, JFalad BB KR s ik s Rt A
I R MR, SO AT AR 9] 2 RUBEERIH N BN DD RE RS R BLAE 22 2 L L1255 YRR I
TR, ORI A, XN DD RERE DS AR R B KR, DR e s R AU PRI 0 S
BTN D REREIS A E R R o T4, MEHRFEAS(10], MRS H 1115 J5 AR DD RERERS (1 5 A4 K
HZR

gREPTE, X 2 BB B S IR BRI T BE RS VR, 22 FIUELUR HUR B RE NS 76 SSGE R 2
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