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Abstract

Objective: To observe the effect of bilateral upper extremities training on upper extremities function of stroke pa—
tient in convalescent phase with moderate to severe upper extremity impairment.

Method: Forty—eight subjects participated in the randomized, single-blind training study. Subjects in the bilateral
training group (n=24) practiced bilateral upper extremities(affected and unaffected sides) symmetrical rhythmic re—
petitive activities, and the control group (n=24) performed conventional upper exiremities training, mainly affected
upper extremity unilateral training. The program of upper extremities training for both groups were lh per day, 5d
per week for 4 weeks. Physical therapy and training of activities of daily living were the same in both groups.
Fugl-Meyer assessment of upper exiremity (FMA-UE), motor assessment scale of upper extremity (MAS-UE) and
modified Barthel index (MBI) were used as outcome measures. Assessments were administered at pretraining and
posttraining by a rater blinded to group assignment.

Result: Compared with pretraining both groups had significant improvements post training on FMA-UE (P < 0.05),
Fugl-Meyer assessment of proximal upper extremity (FMA-PUE) (P <0.05), Fugl-Meyer assessment of distal upper
extremity (FMA-DUE) (P <0.05), MAS-UE (P<0.05) and MBI (P <0.05). Compared with control group bilateral
upper extremities training group had significantly greater improvement on FMA-UE (P <0.05) and FMA-PUE (P <
0.05).

Conclusion: Bilateral upper extremities training may be more effective on upper extremities function of stroke pa-—
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tients in convalescent phase with moderate to severe upper exiremity impairment. Bilateral upper extremities train—

ing may be more advantageous for improving motor function of affected upper extremity, especially for proximal

upper extremity.
Author's address

Guangzhou, 510630

Dept. of Rehabilitation Medicine, the Third Affiliated Hospital of Sun Yat—sen University,

Key word stroke; bilateral upper extremities training; motor function

— B LR, B B RE A 5 R figi A v
Rz — . K2 30%—36% ik 2 rh 5
TERHR 61 J1 JEATist B A B RE RS, ™ HH 5 M)
BE W H GG S . AR, sk ol YT Ak
UE B XTR 52 359 0 1 30 o i 2 v SR B A 80 B
A TR AR, E B RE Hh R B RE AR Y A
TR R 4R o [ AR AT 45GE , AU |
B 45 (bilateral arm training, BAT) X} F9&k &2 1] 18
PR 2 B LR N 2R A R, e
XF F R R RN R . AT, K
TR P E U2 R B SR R0 T e g
Hh R B i AR MR SR S i 2 b R RS b, B
WIS /IS T o

1 #pl5AH%E
1.1 54

S SR IR F 2010 4 1 H—20114F3 AT H3th[X
ST = EEBE (Pl =B AR —Be A i B T A
BHEERE T AEE PR BEE R B .
A A BERR ) B35 e i Bt o2 1) AT LB 7 22 B L

O OSUMIZRZE AN B . T AL 2
A

AEFRYE : DA 20—80 % ; @454 4 [ 45 1y
o P 0L 2 A 2 BB T T 1 5 2 i i 873 14912 Wi
L5 ) (1996 4F ) 12 Wb v 119 i 10455 S, ¥4k
P CT 2l MRIAAFE S ; @0 R 7o, e 1—3 4
AW @M E G2 shDge s ek 2 Gl ) =2
%K) ;& EBALIK I < 179% (2 R 1) Ashworth F2 28 7
%) ;© Fugl-Meyer PFE 3 F 01550 <50 43
(B3 66741 ) .

HEBRBR M - OBEAEAT M4 v v e s 475 K
FC A H 2H p R G S s @A IF A A B A
(MMSE <2477 ) JEut 1t < 18 80 20 5 (3% Ffrgie
SR BUR_E OGRS SR

524  www.rehabi.com.cn

AL 48 (91 fR A, P XU 2R 24 151, %o BB
Y1246, WAMINZRAL &, 51961, £ 56173
AEIA (60.58 + 11.79) % 5 E-H5F2 (2.04 + 0.99) 1 ;
2 AR RE 12 4], A5 D00 8 12 491 5 A BE 5 22 491] , i 1
M2 6. XtHRALEE o, U318 6], L 6 5] ; - 4F i
(58.21 +15.68) %/ ; P-4 2 (2.08 + 1.00) 4~ JT 5 £l
PR E 13 451, A5 000 fh S 11 451) 5 i A5 58 19 3], i 14 1L 5
Bl ZGEAHT, A RE — R 22 R o
PE(P>0.05), HA AT Hek:

1.2 Yk

P4 B B RE VIR A 2R eI
SEIM AT, VIZRT ) 2 0 th/d, 5A/F 8z 4 8.
ZH R (I it B AR A TR]

X B - 4232 R RL R FLUAEAL IR T, B35 8 I
CER VA I U1 I Y a0 8 N SR 1) D =] | 2
A0 1 e e S b AR N e L RN J B U1 2 e s T
FEIIRE SHTIF YIRS, 2L I 2o 3
oA A5 /D s (g Ay B B R i 25

MU R« A5 AL IARYT (10—20min ) FEAi
AR RSO, B RN R B LA SN 255
VP Y 2—3 A 745 2] (40—50min) o 45— XUl
SHVER R AR A A AE B, iR F R ] — s
[ | [R]—23 [ 37 58 B, 38 7 ][Rl ) SR . AL
G IR T L i 25738 24 A4 B

MUY 2 shE AL FE : ORI 571598 5 T /K-
AR P, AR T B B R S, ALEE 3/
BN LS 100 M SIAE , 7482 3min,
TR 3min, SR 2 20min, @ XU _E il 4
Wb, AR I O K DA O 22— A LT
[F) i s 7 b 58 B R B PE . B EE 3 AN
7, BN ALEE 20 R AR, FREEZ 3min, BT
KB 3min, SR [E] 24 20mine QXU JF &5 F 245
g, AHE 3N B/ NG 20 ERE A
AEEE  FEEE2 3min, TR B 3min, BT ]2



PHAEE T AL 201148 55267 561

20min. @XM F BRI 25 ST A k3
B AN SCTT SE UR A SR . A4S 34/ NAY,
NG 20 N EE R B2, 5202 3min, B
FIK B, 3min, BT E] 2] 20min, & XU AT HER] |
eSS ShE . BT & T6Y7 6 b TR #E, il
]I JEAT R e e i gl . AdE 3/ AR A
20 HE S A SR, FREEIT ]2 3min, 45719 /RS 3min,
BRI ]2 20min. ©EMG fi % B4 £ 00 i 5 5 45
SR, W AT ARG Esh i sl BT i
5s SR 10s SR HEAT , 2k 80 K, #:74E 20min., (DI
b MR E THRENE 0, SR IS A XU - IR
718, WU BAD P K Sl 45 , 54 5 XU L Jie )
— 3 [a) | [f] — S [a) [ ) A A s 8l s s 3
IR R] 2 20min, AL, PHAH A& 1 B2 s
07k H AR TS SR AE AL IRTT
13 JrRorE

AL 30 TR TR 67T 4 R AT AR
NI E , &P Em L NE E#ETT. Ofift
Fugl-Meyer & 2 (Fugl-Meyer assessment, FMA) |-
#43(FMA-UE) . FMA-UE %4> 664y, Hog i,
HIE APEE NS 36 73, 2R bR v 32 5
Iife A g o FMA-UE I 363843 (FMA - of
proximal upper extermity, FMA-PUE) ; H:Hb g DA
K I RIAIERE NS 5 30 03, R b R v iz
B IRE , A5 R HEE SO FMA-UE 38 35 5 73 (FMA
of distal upper extermity, FMA-DUE) . @iz shifE

H 7% (motor assessment scale, MAS) I 1 #8 4
(MAS-UE) . MAS## i 8 Wiliz s P 5E e 1 T JILsK
HVFREH M . ABIESE 2 Y 55 6 1 (_E i
AE) V26 730 (T 1z 8l ) FEE 8 Wi (T ARG i 3 , &
5318741 3 WIFN FIIREA G AR H HE L
MAS [ % % 4r (MAS-UE) . @ K Barthel 45 ${
(modified Barthel index, MBI), £/ 10043
14 Gt ety

K 1 Excel B4y A BCH L 0 58 3 K01
SPSS17.0 X A T4t . 5 0EEE LA +
PRt 2E 20, SR FHTC XS OB B o 4G 36 %08 I 20 5 5it) 10
T NIBI T BT IR BGETT UL, SR T 57 A
AHY ¢ K B AT 2H 18] B e 12 A, K B K T o =
0.05,

2 H#R
2.1 PN [E] FMA-UE $F4045 5%

YRTTE XU I 25 28 A% R 4 H 3 FMA-UE B
2RI RENEP>0.05), 24 I, T4
% 1Y FMA-UE .FMA-PUE Hl FMA-DUE #¥-43 ¥ Bt
TR RTINS 225 A B E (P
0.05) . Zeak FbAs, WZHIR YT Ja Y53 25 S5 0 o 1k
(P>0.05) . T4 B PEo3 el A8 19 25 (A 0EF 40 0] b
B 555 R % FMA-UE #1 FMA-PUE , SUI I 25
ey 22 TR B, 2 50 B X
(P<0.05). WLF1.

*1 FHBEFMA-UEIESLERILER

FMA-UE

FMA-PUE FMA-DUE

P Ee =M

biazagil]

v igE] ZE{H biayRg ] apAg ZE{H

WAMYIZRL 24 21.75  10.53733.50 = 13.007% 11.75 £ 6.66°  14.83 +7.06" 22.42 + 7.19727.58 + 3.64” 6.92 + 4.64" 11.08 + 6.98"% 4.17 + 4.05"

YREZH 24 24.75+13.38 32.58+17.08” 7.83+5.19

16.96 +8.76 21.75+8.50” 4.79+2.90 7.79+5.16 10.83+9.07° 3.04+4.13

5 R DP>0.05,@P<0.05; @5 [FILHIAYF Hi HLAL P<0.05
2.2 TH4[A] MAS-UE PF4r4%

TR TT HSUIN I 2k 4 A0 xS BE 2 R % MAS-UE
IR ENZER(P>0.05) . &l 4,
B MAS-UE PFo 3 BUS T35 I0dT RS i
Iy B BFEMEE R (P<0.05) . 453 i, W4IGTT
S5 BPE 25 S T B (P>0.05) o X 4 MAS-UE
O ZEAE AT A ) LA, 25 e Jo B M
(P>0.05), L2,

2.3 PH4H[R] MBI BE4> 45 5

H 8 A 16 16 305 T8, YA 7 BOSUI I R 20 R g
20 A MBIV 43 T i 4 25 5 (P>0.05) . Z80d 4 )]
A2, LR 1) MBL P Y BUS T 425, VAP R
JE PR HA B M 25 57 (P<0.05) o Zead FuAs,
HIRIT G W PE4> 0 8 3 P 25 5% (P>0.05) o X i 4l
MBI A8 B 22 (A T AL R) FL %, 22 St e B 5 e
X(P>0.05), WF3,

www.rehabi.com.cn 525



Chinese Journal of Rehabilitation Medicine, Jun. 2011, Vol. 26, No.6

R2 FHBEEMAS-UEESERILE

Hul o g JRITHT I A 2
RUMINZ2H 24 2.00+2.80° 4464577  246+281"

Xof B2 24 3.25 +4.09 4.96 +5.04% 1.71 + 1.81

D5 % a4 L P>0.05 ;@5 [R) 43457 Rif L4 P<0.05
R3 WAHEEMBLESERLILER

KSR i JRITRT NEvEg =) 248
WAL 24 66.50 £27.147  81.58 £ 19.23"2 15.08 + 13.35"
Xof B2 24 7021 +19.53 84.75+15.56% 14.54+11.73
D5 %} A L P>0.05 ;@5 [RI 213457 A L4 P<0.05

3 iie

ERHIYESIPAR bl i@l 2 NAsE S Rl w2
JE B AR AR S I 2 b SR R D . A
WFFERIEEHL T I8 BE B, FeBU b il
ZrRAE BB R 2R B 0 BN RE L H W AR
T Sl R T AL 22 57
3.1 WU B R A S A v R BB
AEE R TR A Y

U 2 8 A0 P A4k 7 A T[] — s [ 1 25 i)
(132 g, 1996 4F Hi Mudie 5542 H XU 4532 5
223)1| 253K W& (bilateral isokinematic training, BIT) , HJI
XU iz s —ME . IZ0E5E I BIT J5 i A]
DLBH S ks A F iz sh 2 g, o BAERE V5 6 1 A
I AP AR IR DR o HAIL ] A -5 XU i 1] 417
) ) TE AT 5

TEMCEER b RZWF0E HATIRARIBETE™, #s
X b Y25 45 A B MW7 8 {5 % (bilateral arm
training with rhythmic auditory cueing, BATRAC)"”,
3 LR fish & 4 e 2 UL P R SR, B AL
FR Al Y, P R S S S e 0 i A o A ) B
SNk, KRBT RAF AT FAK

ABIFSE R T XU B A, Anpsi 1 IR 514k
Je& A, PN B ST R L K [ i AT
— AT OUN S OGS AN R e s 1, A
1o N FIRARBE AR SR , XU _E B[] A T4 |
Pl BUR AR R E AR 25T o BB
ANRE IR B I TG 8l 16 7 DU 25 3 25 a0 i D
HAR UM BN AN R 515 B 28R I 25 B i AR 4
IG5 AT HE AT e S E UL i & (4 g 7 A S 7
() A2 LA B OG5 1 ] SRz 3 oy 32, 2 e 0 PR A4t

526  www.rehabi.com.cn

LA TR — B I) ZS [E  Bh A R R ISR
SEAAE AU T IR ShVEbR I

R A LA 1 SR R B (1 25 3, AR AT
SO0 R F I REAR TS FMA-UE 154> (543 66) i
TR 8 : <195 HEE R, 19—50 5 I, > 50
Gy RERRE o X T R REAN R 5T AT (14 i 2 Hh £
HHTUG , BB AR . PEdiE , &
JEFRA ) FR L R A 9% P REYE T LUK SR
RGBSR, H2E B H — A 2 B A 2
BT 5 rb B ARAbE Ay s 3 P DA R A AT T 1 A,
2 BB A V) R R T S T A MRt iE B
e IRRREER BRI N R E R Sh
BERPRR B () e B AR R O BB A 1 R R
FC AT ()32 Sh D RE , i 2 R I B A o £
eV g

FEARWFFE LA T, B SRR 25 1] (WL
MR 12 4], % BEZH 13 1)) , o 3 A b0 2 5 23 451
BN ZRLE 12 451, X BELE 111, 38 2k e e U] |
| S e ]| B2 B 5 Bl o2y B i
H 5 RIS Sh 2, IR 25 T A AU el 25
X b R R bR B R RN AR R R YT RL
3.2 XU _E Rk i A v BB RS B )RR Y
Al

AWFIEH, it 4 JE I ZR SN R A i
ZH Y RE A I 2 v B 1Y FMA-UE P43 401542 5 , (5
XA ZREL T3 = P 22 (R T X IRAL . ax sk
FEBH U b JEE N 2 i 0B I e B R B
O RN R Z Sh T RE . 2T SR — 4
P& Stinear SR FHSUMI 5 B 14 g Jeet A sh VE 54 T
I, 25 5%t s 200 Jee AL i fft L7 7 386 o
Chang ZF B 78 45 5 R L Ge B & 5 145 A DL
REFREENN A XU b B 25 mT LA b e i A b
T L A s s sl il Ak

H RTIAR S 257 20T Re L 5 LR A
5K TG, 50U A i > 1R ) 9 i %) 1 AR A 2R
PR R 5 A R B T AR BR 2 AR g
HIBEAG, f iz 2 fe STl 24, 5 Im] B, Rl >k
P53 T A - BR AL R i s 2L M5 5, T8
PRt — 25 BRAR, Hh TR BOGEIR IR . 3 )]
YRPTREIE L HE 3R T K A Ez BT A A Ay T



PHAEE T AL 201148 55267 561

BEER . YK, 38 AT RE - R0 BR R0 38 B
A SR AT T I~ BR AL SR B 1 2 B
F8 4 HE s BB, 2k im 1k ) A0 T BE EE 4 .

SN, 3 A —SE S IR S s AU
YRR . Richards 25" L1 | IR SN BESE B 52 451 14
i A v R SR 42, R I BATRAC (19l 5k
Dk, g5 Bon B b RE A A5 B4R =
Morris £ LA FERE | H A PRI K B9 2k
g A v R IR B, SR PO b B [T BRE G
TS M HEA T 22 5T T REPE S | HABU I 2R
AN GrxT b T BE A, & B FR I 5
T B RS SO RE W BaE TS . L
R I AL B AT -5 XU B A B 56, AT g
2 TR R BN AT 551 R nim B 5
X GRS B AN K AN ] 5350
I, T AU _E N ZRTT 38, RAATT T HE— 2 TRA
% -

ARWFFEH, gk 4 JE B, B I 2k 41 1
FMA-PUE {343 4 = 8O0 T % B4, T FMA-DUE
TeeAMEH . FMA-PUE SR bR s 2 3 RE,
FMA-DUE {8 3 I J1i e 35t (132 sh D RE , 25 S P2 7R A
X} B RN 2 B B )1 25 5 R AR i
U I REMR A

FE A SRR MAS R B2 6 (R IEE) (7
(Fmiz sh) S (F BRGNS 8)3 A5 H DL e I i
EIRE. 5 6Tt LGN IIEE, 55 7 8 T,
F PGSR DR . IS TR SR,
IBUI BN 0T O b JRCi o 132 sl 5 o
AFl Ve E— o Hr L M A T RE S5 45T
TR A 0 i UL DA 2 LA o 48 32 i A 56, th 1 BB 2
Shy U JiE Y2 = A s i A K UL H , DA T £
WKTAaRE , 388 5 AR T St )32 s s ol . Atk
FHMAS-UE (E MAS 958 6 .7 .8 WA/ —TPEE 48
b, 45 S I8 7R P41 B 35 IR 9T I 1 MAS-UE - 43 48
e (HAL ] 22 57 T . 43P MAS-UE /Y =
AWH HA 2R R BEERE . FHX
P S B R T BEA : AW IE I REAS I 1N s @A
W AL EIETRE A Hh R ) & sk, Hoz 8l
INREFEL K44I, 1 MAS-UE 358 _F B 50k 40
(A3 o1, BRI

AHWFFENL B FMA-UE P53 KT 50 47,
A v R B R AR A KT, AT TR B 2R
U T AU SR o T 22 B A 58 H 2, Ao
TR B 1 R SR TS b BN 5 1k RIS
AR ZRA X SRR RIA IR S8 A 45 2, SR g it
A0 E 1) B AT B B Al S A .

3.3 U b BN o ik A vh SR R H R AR TS T B
1) 5]

AW, Zead 4 IR, SN ZR 2 Fs i
ZH Y4 BE A N 2 v HR 3 B MBI E 23 31542 55, R 4H 3T
SriRE I R Z B BEE2E S o A R R W
W I Zhon i B0 I 2534 e ol JR S 1 H H A=
TETE 3l P TE Ry TR 25 5%

Morris 25" Al R LA MBIAE Ry H 8 A2 16 16 o0 19 7F
R = N 1 5 2 SR o | 2
e R H R AR TR IS B T 2250 Lin 58211
W5 R SRk S PP VR R H AR 15 1 B T
L B AU R FORT X BE RO R Y R
i, A5 B2 LS TR, 2010 4F— 55 26 T3 Rl
ZRIF) Meta 3B S2 FFIX — 2518 . BAR MBLE—1
i A ARG Tz AR R ) T (B A SR A0
D7 vk A R R ) Re R 22 ] DL A 1
43, L, EASREA 2 1 S e B _E T R k25
X H g AR TG IS s R . AN, H R A TS A
21 B e W UMAMEAT 55, T 2 — HF R
A, AN, FOZZ5 58U _E R FR i 5
It LIOSF- Up R PR i sh A I e . X /R &
T, ARRAEA U IR st gE il DL
JEAE H 5 AR 151G S BE I FZE RPN b
34 AWFFRRA R ZAL

AWFFEREA RN, AT BEFZ I MAS-UE %5 &5 3%
R s PRAL A 22000 . 34k, TCRET TR, AN REIARIIAT
) 1 Bt Rl b G2 shae ) fs g B w AR TS
SRS Al

4 E®

WA TR B 1 e il B A
5L K SRR U 1 25401 Bl KRR
A L RGE S DA, S R SIS B fE
AT L A IR BEHLA IR G2

www.rehabi.com.cn 527



Chinese Journal of Rehabilitation Medicine, Jun. 2011, Vol. 26, No.6

HESERUM_E RN 289728, IR PR S BE A5 T5 7k
A IRATRROUI B )I Z55%5 T5 2 BE FE 4 52
L o

B AR AEF—FER. P LURFHESE —E
FRoPLXFHES ZER. AATERELAGRA L
B, W TR 0] SR A B M DN % 0 e T T
KEH B, fo o F T 0 0 Bt

S 30k

(1]

(2]

[4]

(5]

[6]

(7]

(8]

(9]

(10]

[11]

528

Kwakkel G, Kollen BJ, van der Grond J, et al. Probability of
regaining dexterity in the flaccid upper limb: impact of severi—
ty of paresis and time since onset in acute stroke [J]. Stroke,
2003, 34(9): 2181—2186.

AR WAL B4 A A S TS BT X T i A
B EIRIRER SN AR R ER 2 S AL TR, 2008, 30
(7): 466—4609.

Wolf SL, Thompson PA, Winstein CJ, et al. The EXCITE
stroke trial: comparing early and delayed constraint-induced
movement therapy [J]. Stroke, 2010, 41(10): 2309—2315.

VEE A T IR A B A2 0 385 XU ZR 1), o el o A s 2 A
&, 2006, 21(10): 957—960.

HIHEPY, W EAL. KU RSN R i 2 o 8 28 B A2 v o FH e e
TRV P EREA R AR, 2011, 26(3): 296—299.

Mudie MH, Matyas TA. Can simultaneous bilateral movement
involve the undamaged hemisphere in reconstruction of neural
networks damaged by stroke [J]? Disabil Rehabil, 2000, 22
(1—2): 23—37.

Wu CY, Hsieh YW, Lin KC, et al. Brain reorganization after
bilateral arm training and distributed constraint—induced thera—
py in stroke patients: a preliminary functional magnetic reso—
nance imaging study [J]. Chang Gung Med J, 2010, 33(6):
628—638.

Stinear CM, Barber PA, Coxon JP, et al. Priming the motor
system enhances the effects of upper limb therapy in chronic
stroke [J]. Brain, 2008, 131(Pt 5): 1381—1390.

Wu CY, Chuang LL, Lin KC, et al. Randomized trial of dis—
tributed constraint—induced therapy versus bilateral arm train—
ing for the rehabilitation of upper-limb motor control and
function after stroke [J]. Neurorehabil Neural Repair, 2011, 25
(2): 130—139.

Senesac CR, Davis S, Richards L. Generalization of a modi—
fied form of repetitive rhythmic bilateral training in stroke
[JI. Hum Mov Sei, 2010, 29(1): 137—148.

Cauraugh JH, Coombes SA, Lodha N, et al. Upper extremity
improvements in chronic stroke: coupled bilateral load train—

ing [J]. Restor Neurol Neurosci, 2009, 27(1): 17—25.

www.rehabi.com.cn

[13]

[14]

[15]

[16]

[17]

(18]

[19]

(20]

(21]

(22]

(23]

Chang JJ, Tung WL, Wu WL, et al. Effects of robot—aided
bilateral force—induced isokinetic arm training combined with
conventional rehabilitation on arm motor function in patients
with chronic stroke [J].Arch Phys Med Rehabil, 2007, 88
(10): 1332—1338.

Luft AR, McCombe-Waller S, Whitall J, et al. Repetitive bi—
lateral arm training and motor cortex activation in chronic
stroke: a randomized controlled trial.[J]. JAMA, 2004, 292
(15): 1853—1861.

Stoykov. ME, Lewis GN, Corcos DM. Comparison of bilateral
and unilateral training for upper extremity hemiparesis in
stroke [J]. Neurorehabil Neural Repair, 2009, 23(9): 945—
953.

Stinear JW, Byblow WD. Rhythmic bilateral movement train—
ing modulates corticomotor excitability and enhances upper
limb motricity postsiroke: a pilot study [J]. J Clin Neuro—
physiol, 2004, 21(2): 124—131.

Chang JJ, Tung WL, Wu WL,et al. Effects of robot—aided bi—
lateral force—induced isokinetic arm training combined with
conventional rehabilitation on arm motor function in patients
with chronic stroke [J]. Arch Phys Med Rehabil, 2007, 88
(10): 1332—1338.

McDowd JM, Filion DL, Pohl PS, et al. Attentional abilities
and functional outcomes following stroke [J]. J Gerontol B
Psychol Sei Soc Sei, 2003, 58(1): 45—53.

Richards LG, Senesac CR, Davis SB, et al. Bilateral arm
training with rhythmic auditory cueing in chronic stroke: not
always efficacious [J]. Neurorehabil Neural Repair, 2008, 22
(2): 180—184.

Morris JH, van Wijck F, Joice S, et al. A comparison of bi—
lateral and unilateral upper-limb task training in early post—
stroke rehabilitation: a randomized controlled trial [J]. Arch
Phys Med Rehabil, 2008, 89(7): 1237—1245.

Cauraugh JH, Kim SB, Duley A. Coupled bilateral move—
ments and active neuromuscular stimulation: intralimb trans—

fer evidence during bimanual aiming [J]. Neurosci Lett,
2005, 382(1-2): 39—44.

Lum PS, Burgar CG, Van der Loos M.,et al. MIME robotic
device for upper-limb neurorehabilitation in subacute stroke
subjects: A follow—up study [J]. ] Rehabil Res Dev, 2006, 43
(5): 631—0642.

Lin KC, Chen YA, Chen CL,et al. The effects of bilateral
arm training on motor control and functional performance in
chronic stroke: A randomized controlled study [J]. Neuroreha—
bil Neural Repair, 2010, 24(1): 42—S51.

Coupar F, Pollock A, van Wijck F, et al. Simultaneous bilat—
eral training for improving arm function after stroke [J]. Co—

chrane Database Syst Rev, 2010, 14(4): CD006432.





