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Effect of standardized transfer training based on motor imagery therapy on transfer quality and
daily living ability in patients with wheelchair-dependent spinal cord injury"
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[ Abstract] Objective
imagery therapy on the transfer quality and activities of daily living of wheelchair-dependent patients with spi-
nal cord injury (SCI). Methods

vention group (17 cases) and control group (18 cases). Both groups were given routine rehabilitation training,

To analyze the effect of standard transfer training program combined with motor
A total of 35 patients with incomplete SCI were randomly divided into inter-

while the intervention group was additionally motor imagery therapy and transfer training. Patients in the two
groups were tested by Metastasis Assessment Scale (TAD and SCI Independence Assessment Scale before and
after intervention. Results After intervention, the total score of TAI in the intervention group was (7. 52+
1.15) points,part 1 was (7. 84=%1.25) points,part 2 was (6. 62+1. 43) points. And SCI independence assess-
ment Scale score [ (36.35+7.37) points | were significantly higher than those in the control group [ (5. 75=+
1.72),(6.51+2.09),(5.37+2.13),(29.51%8. 43) points,respectively |,and the differences were statistical-
ly significant (P<Z0. 05). Conclusion The standard transfer training program combined with motor imagery
therapy is an effective tool to improve the transfer quality and Activities of daily living in wheelchair-depend-
ent SCI patients.

Transfer training; Daily living ability

[Key words] Motor imagery therapy; Spinal cord injuries;

H B (SCD & — il 15 #i 2 45 H 48 015 A O 1 K
MEVE 0 L 43 T BUR S FZ 3 DR Y o8 4 B 4 3
R, BTG B K TR SCT B 35 1 f FE R A E Jy 1
BAEEMERNY . SRR SCI i FI 1
AN T A B fe R AL EAT R AR R R BRI
W, UL T R B Ik 2 4% R g BT 4 ) RE MR R B
SCI 3 e HH A 36 15 3 RE 1 (ADL) i 47 e #
UNTEPR b 94 L AL R e AR L R R I R

SCI & — I H B REE RN E .

iz RN Ak — Rl il Ak iz S D g i 5 i,
AR CAEVF Z W58 15 BIIESE L 3k SE 5 5835 T %4
AR B HAE SCI 35 H i b 48 A B~ LRl L Y25 T T A AL
B B 8 5 SR 4 L AITTIE 32 sh AR 43R 97 Al — LR &
WGRBEAIATRA MY . ARFFRBHIT T & Tz s
2] B ARG N5 1) b AL 5 B I 2507 S8 % SCT R 3
R BE S MINAT ADL RE S 52, BLRGE A0 R .

*  BEEIE WITLA T U N R 542 R R BHEIUE (2022A8038) .

TEERE N KR A1 —) ARL, FREIT, EEMF R L iR, ©

B {5 1E#& , E-mail:dahai5247 @ foxmail. com,



IAREZ T A 2024 45 9 A% 40 %% 17 81 ] Mod Med Health,September 2024, Vol. 40,No. 17

* 2921 -

1 #ERl5R%E

1.1 7R

11,1 — %R PEHC 2021 4E 2 H & 2023 4 1 A
A BEWCIA 1Y I BE SCT & & 35 9, Hob 55 24 ], &
11 B9 FE 7~90 d. R T shBEALIL L 50 T T4l

QL7 ) FRERRZH (18 i), 2 2H B FH 4R P B .
REH SCI KV —HEA LK, ZR TS ITEE XL
(P>0.05), W3 1. AWFFEIHKE R/ Z 5 2 it
(e #2023 BFEE 011 5,

1 HBE-RAMLR

i H T4 (n=17) XA (n=18) X%/t P
I (V6] 0.229 0.632
5 11(64.71) 13(72.22)
% 6(35.29) 5(27.78)
SCIAKF-[n (¥ ] 0.412 0.521
T4~T10 ASIA A 4(23.53) 6(33.33)
T11~L2 ASIA A 13(76.47) 12(66.67)
SER (xts,8) 51.08+14.12 50. 90414, 22 0.086 0.932
B (xr+s.cm) 166.8749.53 167.0249. 49 0.011 0.991
WHE(x+s.ke) 65.1378. 34 65.50=8. 60 0. 049 0.961
ZiJE A (2 +s.d 35.45410. 36 37.5049. 69 —0.591 0.559
T B Ashworth 232(x +5., 40 1.10+0. 53 0.92+0. 87 0. 459 0. 649

TE : ASTA O 36 B 5 R4 0 B 25 SCT M 22 53 2 [ BRAR I

1.1.2 29 A#r#E (1) SCI i2 W bk #E R ] ASIA
(20000 G BE TA~12, ¥k A 94, 52 2B,
S4~S5 JLKE iz sh T RE AR, I HEER B (2) 0 1 R
E S Gl BB AR PGB A RS M R AT (3 B e AR
AR R, RESh 57 AR 15 min DL b (4) 3 Yk Bk
AT BB AR FC A 1) HVE . A0 46 T A1 45 4 UK sl 4
45 s (5) i T sh e Ay 16 s el KT 4 hs (6) RE#E 2
30 min A A YIZE s (7 DU LEK 1 34K F it B Ash-
worth 42 3 2" (8) 3% 1 4F P 3K 5 3k 24l 1) T
5 (DL AR ES 5 A0

113 HeBrAR#E (4T SCL CRIH 8 %) 45
(2) A IF " F AT Sy ) 80 sl A Ao 4t L L DA JA e A i A
JU R I A R T N AR 5 (3) R B (R
HE) A 5 (4) PRI o k4% 32 U 45 5 (5) AL 5E B T 3 2 1
22 PR B 0 S 2 R

1.2 Fik

1.2.1 JRITHIE 2 4HLBEYIRIT 6 i IBIT AT X 2
AR H AT M ADL R B OCMIR , 6 & 5 ik 17 5%
B rEAL & 2 (TAD L SCI il 57 P ¥ 4 2 & (SCIM-1I1)
I L 359 B 22 g8 — BRI A PRV 3R 97 D 58 . DIl 25 20
R/ S =N A (1A N - ) M T2 R N S
1L.2.1.1 XM #3201 6 B0 — B BRIT .
R 5 KL AEIR 60 min, e Sk 30 min, FEUEAT
LR Y% 30 min,

1.2.1.2 P4l 78— MP a7 S bR BUbR
iRz g T L [ 3 WL K 30 min: (D 1 By
Be(1~2 ) RAPAET s sh S . /&

BWEEE DL HNEN,BAZE T, FEifr
iz SR YN ZRAT ik B A AR A R b, DA SR BT 3 1 5 3
AN B [ 25 T A B AR 115 S B R 9T i dE =
PR HEA T2 3 UG IR T 5 SCI AH 5 19 A5 1fE 1k A= 9
PIE 2 ar 2 Y R E T N DR i =R N [ NS ]
A BT EEE. R EBEEREME R,
ZJE AR E Bl A 0 LB S A A0 IR M S B R
T4 Eg, EEINY% 10~15 min, (2)%5 2 W B
(2~4 J&D) R WAL I 2Rt R 5 32 sh R 4 il 2 — ik
AT AR HEAL % 42 Bl Jr 22 0k T I IR S5 B 48 B . 1% 4R
R R T IR 9T D RN Ay A AR R R T e
M7 % AT IR R B U4 . K 5 min %
123,20 min %% +iz L INZE .5 min 45z ),
SREE A~6 K., HBIIGNEEIER SR,
R 5 DAl i ST R R S R RS IR AR
BTG MM, HE T HILAENIN%. (3
53 BB (5~6 i) 45 A bR EALEL RS 2k > 3 Rl Az gl
MG L %%, NHETRS5E 2 i
1 25 > M T

1.2.2 RS

1.2.2.1 SCIM-TI™ &R SORIEA 3 A4
L7 ASPPAG T H , 85328 100 43, 3 A G40 45 3 2 GE
J1C0~20 41) WG R4S 29 LKL A (0~ 40 43) (1 3))
(0~40 43, 3% sh AL H5 & P K T 3% 2 43 300 10 43, %
WS FHBIE 4350 30 4. 100 43 A IEH L 60~<<
100 40 J A2 3% HE A [ B, 40 ~ <60 43 N v BE I fig
5 ,20~<C40 Zr N EE Y BERE T, <<20 4r F A 24
A



° 2922 -

HREHT A 2024 59 A% 40 %% 17 % ] Mod Med Health,September 2024, Vol. 40,No, 17

1.2.2.2 TAI"™ Z&E#EE MCCLURE %7 2011
AEFF R T VPG S fe M & A 55 F2 RE ) . TAI3. 0 4t
27 W5 M5 14 (P RIS 2 #4r (P2), P1 FHFF
izl # 4 W, B S5 R 2 B3 4 0. A
AN A A7 = SN ' 5= L S R VA M = %1 33 1 s AN S R Y2
B AR 15 WL, W 1 oL 0 A,
NA NAEHP1AE5 R 0~10 40, 8 Ik BG4
X10/CEFE—NA A& . P2 W& FEMAE.
WE£ B B AR B S 12 T, B3 0~ 4 4 GR A
AR~ ZUE B P2 134508 0~10 40 P ikl
Oy X 2.5/ BB —NA &%) . B4 0~10 4
(P1 1840 F1 P2 1843 135980 .

Pt B WU o+ £, RAMIAER 16
55 ECRTREAS ¢ K 5 THETEORE DL AR SR Bl R OR L R
X K5, DL P<<0.05 NERELH%E L,

2 % ES

2.1 2BFE TG TAIVE i 2 H BET
TG TAI P4y b3, 2R R H it B L (P>
0.05); T4 B H T WG TAL £, P1.P2 155 ¥
BEF T XA, ZRWASITFE X (P<
0.05), W#F 2,

2.2 2B ETHRG SCIM-T /0 b 2 44
H iR SCIM-I P4 e, 2 R ¥ g it 2 2 X
(P>>0.05); TH4 8 #F T 5 SCIM-I 53 B &AL

1.3 geitsahb s B SPSS22. 0 itk sifr ¥ TR, 2 RA gt E L (P<<0.05), Wk 3,
x®2 2HEFTWAE TAIFES BB (2 £5,9)
TAI P1 7843 TAI P2 #5453 §5Yin
25 n
T THUE ¢ P T TR t P T THUE ¢ P
T4l 17 5622176 7.84£1.25 —3.546 0.003 474159  6.6241.43 —3.252 0.005  5.28%1.64  7.5241.15 —4.397 <<0.001
SHR4] 18 574157 6.51£2.09 —1.306 0.209 5024217 5374213 —0.455 0.655 5374235 5.75+1.72 —0.515  0.613
¢ — —0.133 2,188 — — —0.451 2.097 — — 0.143 3. 642 — —
P — 0. 895 0.036 — — 0. 655 0. 044 — — 0.887 0.001 - -
T — FR T,
®3  2ABRETWMEE SCIM-MIEFS LK (r+5,%)
i J& N B T S 4y ENEIN TEHE E53 By
W T e b FEE FEE ¢ P FEm FEE ¢ P
T4 17 3024248  6.2542.35 —3.573 0,003  6,0252.45  8.7973.48 —3.040 0.008  23.48%7.64  36.357.37 —4.078 0.001
YR 18 2.81+1.93  4.1641.41 —2.828 0.012  5.94+2.73  6.3742.93 —0.614 0.547  23.94+8.37  29.5148.43 —2.097 0.051
¢ — 0.303 3.098 — — 0.129 2.191 — — 0.172 2.556 — —
P — 0. 764 0. 004 — — 0. 898 0. 036 — — 0. 865 0.015 — —

I — R TR,

3 it it

SCI by ™ 5 8088 1 2 9 o L 3 il 1) 5% ) 95 B B %
HOH A0 45 . I R 5 AR B3GR 7 IR 75 38 5 X SCT
B D RETEAS T AR B H R B H NG s aE 41, DL
s SCI B & A H % B35 W 3h 19 52 bR #2 E,
STREIGER 45" 3\ A . i B H i 40 297 B B o 25
Sy KA T BORRE . TR A N AR Y T B R
i, ANBESR S KB B A7, R R 2 R H R AR
AT /DR EEACE T H ., oG, s 83 58 F Uil 2k
JUH

iz A 43697 SCI B3 142 h ) RE Bk 19 v 34 7%
538 AT AL AY R X, {2 3E FP AR A 4 R G G R
HE5BE., EE W% nil 8 &2 ) U ge 15 DLk
&, DECETY &M B ez sh i 4973 T SCI
BOE PR E L5, A5 A P B 2 > IR B 15 O R is
ARG IT IR T AE Sy — R AR E D BB BRI k. Bl
— I RGN R L2 g R 0T i SCL B iz 3h )
RE A%, - HE 2 9 YR IT B[R] A 30~60 min, EE £

WG B AR REAR BB JRIT TR ERHK
5 1 BE I S L AT T AR O i — 2B e LT
B, B2, BATRRE ST 45 B4R A T IR L SCT 5 Kk iz
B R G YIRE HIVF 2 FRAE & 52 B 1Y L 38 B AR 4 T A ALk
¥ SCI B F iz sh e s, %) SCI i FH HEE BA B K
Mg,

AT 3 T 38 S A L7 IR 45 A AR o AL B R I 2k
LWL % 5 W AR R0 SCT BB 25 %5 B8 I B I H 3 2B 1%
RE TRy, 25 R BoR . FH4 B E T 5 FH TAI
P1 784y M (7. 84 +1. 25) 43, ¥ TAI P2 4 K
(6.624+1.43) 53, F¥ R R (7. 52411, 15) 57, B B
o T AT M R U 28 A G (P
<<0. 05) , 28 T HIACR M B . RICE 255 AR 5 90 A 4%
R 7 4 AT T AR MEAL B R 1T IR VR4 T B
JE A TRIISEE] (6 J5 .6 AN R 1 4F) B 6 R 1 0 L 45 3L
RLEZTHMNESE 1 ERAEERENEBRE
B I B A7 A — L JRy PR L R B8 35 e s 7R R
MR ER L, e, R R RE N F, AR



HAREGT A 2024 49 A% 40 %% 178 ] Mod Med Health,September 2024, Vol. 40,No. 17 e 2923 -

W TEE S T X AT, R B AE S A8 W BRI T Y
185 S W B T AE HE R I 2RI [E] B I 23R8

AR aE R on . S BA . THasE T
s - 349 2 o K i B 3 8l 49 4328 (6. 25 42, 35) 43,
RN B CEHLE B4R 53 R (8. 7943, 48) 41, T 8
Sy R (36,3547, 37) 45, B i @ T T AT K X AR 41
TG . 22 5 A Gt L (P<<0.05) &R T AL
WA, MWHREE ADL 4% 7 1 9 £ 8, AL 46 = N 3%
Bl F PR B I L AN S 29 ILEE S RE T, B Ok R
LI KRE B L RE B P L X R-FE R A - DA (R A
TR RE 1, e R e 4R L& Fhis B A2 4k, ¥ B F
$E v HE A e Rl s M

EAMREEEARR D BT T REFBRKE
R RR AP B AR AR S — e T . B2, H
HIF A 5T 48 AR A T UE 4 o . (D AR AL 55 7532 3
Tt B2 5 TR AR T2 ML R R o A R RN 2E 2 AR
AR B RFR BE 0 Bs (2) 1B h A QYT Ik ib
A2 N R R N2 . N Z T 2 A R A R 2 3 Bl v
TR EE BB A AR5, AR AR A R R B R AR
AR

2% Uk

[1] SONG Q F,CUI Q,WANG Y S,et al. Mesen-
chymal stem cells, extracellular vesicles, and
transcranial magnetic stimulation for ferropto-
sis after spinal cord injury[J]. Neural Regen
Res,2023,18(9):1861-1868.

[2] SUTOR T W,KURA J,MATTINGLY A J,et
al. The effects of exercise and Activity-Based
physical therapy on bone after spinal cord inju-
ry[J]. Int ] Mol Sci,»2022,23(2) :608.

[3] ABOU L,RICE L A. Predictors of participation
enfranchisement of wheelchair users with spinal
cord injury in the United States[]J]. ] Spinal
Cord Med,2023,46(5) :789-797.

[4] KORIK A,MCCREADIE K,MCSHANE N, et
al. Competing at the cybathlon championship
for People with disabilities: LLong-term motor
imagery brain-computer interface training of a
cybathlete who has tetraplegia[ J]. ] Neuroeng
Rehabil ,2022,19(1) :95.

[5] 27, 8RB B G T R R L& AR
AN 8 A BE 9 TR A2 00 R A R P AT Yy e el
(728053 i LT ], W7 VLI K B2 2%, 2023, 25 (2)
210-212.

(61 AFFL. & R, i Aok, 852 28 i ) B A LN
RO RS A 56 4 VA HE 40405 28 T BOR 22 R 52
W) ], A2 54055 D RE L 2023, 18(1) : 60-62.

(7] X, X, 225, 5. 18 3 LR ITIE XA 58
S BEA 0 R E BRI e . ADL sz [ .
FE E 42 . 2015,30(5) : 364-365.

[8] RICE L A,SMITH I,KELLEHER A R,et al.
Impact of the clinical practice guideline for
preservation of upper limb function on transfer
skills of persons with acute spinal cord injury
[J]. Arch Phys Med Rehabil,2013,94(7) :1230-
1246.

(9] MRiGEE TLUT, 254 . 45 4 B 7 %R I 2 19 15 2L
JE 53 A1 B JCAE A D B 4 3 48 3 i e T L .
MBS REEY,2022,13(21):65-71.

C10] WBH 3 o, J8) 35 3% L BR O I, 55 B B 1T A i 5k
3.0 WRIUAL K AR BE M BE i oR [T ], B & s
7R ,2023,38(5) :618-624.

C11] T A W, 05, 45 IR AR ML I 2R X 831 6 4
5 B AR AR I B HH AR BE T Y
ML) ] AR B R 2 S A 20 R . 2023, 45(3)
235-237.

[12] STREIJGER F,KIM K T,SO K,et al. Dura-
plasty in traumatic thoracic spinal cord injury:
impact on spinal cord hemodynamics, tissue
metabolism, histology, and behavioral recovery
using a porcine model [ J]. J Neurotrauma,
2021,38(21):2937-2955.

[13] WANG L,ZHENG W M, LIANG T F,et al.
Brain activation evoked by motor imagery in
pediatric patients with complete spinal cord in-
jury[J]. AJNR Am J Neuroradiol ,2023,44(5) .
611-617.

[14] DECETY J,BOISSON D. Effect of brain and
spinal cord injuries on motor imagery[ ] ]. Eur
Arch Psychiatry Clin Neurosci, 1990,240(1):
39-43.

[15] PAIS-VIEIRA C, GASPAR P, MATOS D, et
al. Embodiment comfort levels during motor
imagery training combined with immersive vir-
tual reality in a spinal cord injury patient[]].
Front Hum Neurosci,2022,16:909112.

[16] WANG L,LI X J,ZHENG W M, et al. Motor
imagery evokes strengthened activation in sen-
sorimotor areas and its effective connectivity
related to cognitive regions in patients with
complete spinal cord injury[]J]. Brain Imaging
Behav,2022,16(5) :2049-2060.

(s fi H 91 .2023-12-26 & 1nl H #].2024-05-23)



