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Effect of motor imagery therapy on cognitive function of patients with stroke

GONG Wei-jun

Neurological Disease Rehabilitation Center, Beyjing Rehabilitation Hospital, Capital Medical University,
Beijing 100144, China (Email: gwjl1971@163.com)

[Abstract] Objective To explore the rehabilitation effect of motor imagery therapy on cognitive
function of stroke patients. Methods A total of 99 siroke patients with mild to moderate cognitive
dysfunction were randomly divided into 3 groups: control group (N = 33), cognitive training group (N = 33)
and motor imagery training group (N = 33). All patients received conventional rehabilitation training.
Before and after 8-week training, all subjects were assessed with Mini-Mental State Examination (MMSE)
and Montreal Cognitive Assessment (MoCA). At the same time, event-related potential (ERP) was examined
to detect P300 latency and amplitude. Results Compared with before training, MMSE (P = 0.000) and
MoCA (P = 0.000) scores were significantly increased, P300 latency was shortened (P = 0.000) and
P300 amplitude was increased (P = 0.000) in 3 groups after 8- week training. There were significant
differences among 3 groups on MMSE (P = 0.030) and MoCA (P = 0.013) scores, P300 latency (P = 0.004)
and P300 amplitude (P =0.009) before and after training. Among them, cognitive training group and motor
imagery training group had significantly higher MMSE (P = 0.019, 0.021) and MoCA (P = 0.003, 0.031)
scores, shorter P300 latency (P =0.020, 0.003) and higher P300 amplitude (P =0.003, 0.002) than control
group. Conclusions Motor imagery training can not only improve motor function of stroke patients, but
also improve their cognitive function.

[Key words] Stroke; Cognition disorders; Motor imagery (not in MeSH); Rehabilitation
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Table 1. Comparison of general data among 3 groups
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Table 2.

Comparison of cognitive function and EEG before and after training among 3 groups (x )

Group N  Before training After training Group N Before training After training
MMSE (score) P300 latency (ms)
Control (1) 33 18.83+2.17 21.00+1.92 Control (1) 33 386.50+28.64  372.78 +25.80
Cognitive training (2) 33 18.94 £2.34 23.14 +2.48 Cognitive training (2) 33 390.21+26.41  364.00+27.39
Motor imagery training (3) 33 19.00 +2.69 24.13+2.48 Motor imagery training (3) 33  388.29 +28.21 359.93 +27.61
MoCA (score) P300 amplitude (nV)
Control (1) 33 18.64 £2.02 20.93+1.97 Control (1) 33 3.69+ 1.67 4.54+ 1.38
Cognitive training (2) 33 18.50+2.07 22.79+2.55 Cognitive training (2) 33 3.67+ 1.48 5.61+ 1.58
Motor imagery training (3) 33 18.35+2.10 23.64+3.10 Motor imagery training (3) 33 3.70+ 1.59 5.63+ 1.55

for tables below

*®3

, Mini-Mental State Examination, Th] He N s B 4T 5 3% 5 Mo » Montreal Cognitive Assessment, 5< 7 JRANHPE A o 55 o e same
MMSE, Mini-Mental State Examination, fi] 5 & B8tk Z&5 45 25 1 % ; MoCA , M 1 Cognitive A SREFIR VAR N R o Th

3 2 J8 VI AR B RE R £ 5 B0 B R R Y 2 T R

Table 3. ANOVA of repeated measurement design for cognitive function and EEG in 3 groups before and after training
Source of variation SS] df MS F value P value || Source of variation SS df MS F value P value
MMSE P300 latency
Treatment 22.167 2 11.083 1.185  0.030 Treatment 3109.714 2 1554.857 1.162 0.004
Time 253.762 1 253.762 144.478 0.000 Time 6086.012 1 6086.012 36.064 0.000
Treatment X time 20.738 2 10.369 5.904  0.006 Treatment X time 4438.952 2 2219.476 13.152 0.000
Error among groups 364.786 96 3.800 Error among groups 52198.107 96 543.730
Error within group 68.500 96 0.713 Error within group 6581.536 96 68.557
MoCA P300 amplitude
Treatment 38.381 2 19.190 2.074 0.013 Treatment 14.482 2 7.241 1.801 0.009
Time 213.762 1 213.762 107.077 0.000 Time 38.138 1 38.138 68.168 0.000
Treatment X time 50.381 2 25.190 12.618 0.000 Treatment x time 14.703 2 7.352 13.140 0.000
Error among groups 360.857 96 3.759 Error among groups 156.816 96 1.633
Error within group 77.857 96 0.811 Error within group 21.819 96 0.227

4RI AD T K I o D A O £ 5 0 P e
Table 4. Paired comparison of cognitive function and EEG in different groups at the same time point
Paired Before training After training Paired Before training After training
comparison o yajye P value q value P value || comparison q value P value q value P value
MMSE P300 latency
1): () 0.910 1.000 0.871 0.019 (1) :(2) 10.496 0.725 10.254 0.020
1): 3) 0.921 0.938 0.867 0.021 1):@3) 9.235 0.866 10.076 0.006
?):3) 0.902 0.987 0.835 0.532 2):(3) 10.978 0.854 9.831 0.693
MoCA P300 amplitude
a: Q) 0.778 0.716 0.996 0.003 1) Q) 0.598 0.991 0.543 0.003
1):3) 0.903 0.856 0.887 0.031 () (3) 0.786 0.962 0.458 0.002
?): ) 0.961 0.932 0.990 0.067 2):3) 0.573 0.972 0.976 0.948
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PR3 MR 2y B D HA A7 Ay [

rapid eye movement sleep behavior disorder(RBD)
Pt [ E M turbo spin echo(TSE)
PHUMBUS S diffusion-weighted imaging(DWI)
WEIREL S 0P phosphate-buffered saline(PBS)
%S /MAE  Lewy body(LB)
MR IR MR Treponema pallidum(TP)
3 5 [ 37 M 5 24 5 A h BT i

National Institute of Neurological Disorders and Stroke
(NINDS)

SRR PP 4 3
Montreal Cognitive Assessment(MoCA)
WG I cerebral perfusion pressure(CPP)
M MLE2 0 brain-computer interface(BCI)
R BIL A 11 -y fE A A, o %
brain-computer interface-functional electrical stimulation
(BCI-FES)
6i#F 4%  pontine nucleus(PN)
il REBHL A deep brain stimulation(DBS)
fili ML & cerebral blood flow(CBF)
Jii ML 3% B 81T cerebral autoregulation(CA)
Wi Z5 5t cerebral blood volume(CBV)

i P o 2 R R T
brain-derived neurotrophic factor(BDNF)

AU B k- R S ik
superficial temporal artery-middle cerebral artery
(STA-MCA)

M4 %M Parkinson’s disease(PD)

Py < 2R e R A L
Parkinson’s disease with mild cognitive impairment

(PD-MCI)
K Bl electrocorticography (ECoG)
Berg F-fij it % Berg Balance Scale(BBS)

<IN gt -

SEEJEATET] mean transmit time(MTT)

WA IZ 1 glucose transporter 1(GLUT1)
HAL-AFE AT Timed Up and Go Test(TUGT)

5-¥ % 5-hydroxytryptamine(5-HT)

5-2 MO IZ IR serotonin transporter(SERT)
BREEINAIE  mild cognitive impairment(MCI)
S5 TN F hypoxia inducible factor( HIF)
NERPEER AT #E human immunodeficiency virus(HIV)
H A [ S0 3l Jok #5116

Japanese Extracranial-Intracranial Bypass Trial(JET)
H A 15 15 2 e activities of daily living(ADL)
ZHEAEF AR wiple stimulation technique(TST)

Fugl-Meyer I AN 3
Fugl-Meyer Assessment Scale for Upper Extremity
(FMA-UE)

WAL FHE  nerve conduction velocity(NCV)
MM IC  neurovascular unit(NVU)
T o i R - R P T e B H Uk

sodium dodecyl sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE)
FAOFFSCH AL event-related potential(ERP)
WALELLIE 4 Visual Analogue Scale(VAS)
WY field of view(FOV)
BTN
Digital Symbol Substitution Test(DSST)
W M PP 95 8 45 £ 5 AT
sleep apnea hypopnea syndrome(SAHS)
M AR IE I B 15 sleep-disordered breathing(SDB)
I 1 L %ok L 51

paramagnetic gadolinium-based contrast agents(GBCAs)
fa R IL7E  fetal bovine serum(FBS)
B MZT B 1 glycosylated hemoglobin( HbA1¢)



