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Relationship between upper extremity motor performances and learned non-use in stroke patients Wei Xijun, Fang
Naiquan. Department of Rehabilitation Sciences, the Hong Kong Polytechnic University, Hong Kong, China
[Abstract] Objective: To investigate the relationship between upper extremity motor performances and learned
non-use in subacute stroke patients. Method: Twenty-eight subacute stroke patients in this study were recruited
from two hospitals, and evaluated by an occupational therapist at first month after discharge from hospitals. The as-
sessments employed for upper extremity motor performances included Fugl-Meyer Assessment (FMA), Action Re-
search Arm Test CARAT), Box and Block Test (BBT), Functional Test for the Hemiplegic Upper Extremity-Hong
Kong Version (FTHUE-HK), learned non-use was assessed by Motor Activity Log (MAL), and Functional Inde-
pendence Measure (FIM). Spearman’s rank correlation coefficient was used for the correlation analysis. Results: Ex-
cellent correlation between two subscales, Amount of Use (AOU) and Quality of Movement (QOM) was found
(r=0.751). MAL-AOU was excellently correlated with FMA (+=0. 860), and moderately with other upper ex-
tremity assessments (r values from 0. 551 to 0. 744). Fair correlation was investigated between MAL-QOM and
ARAT (r=0. 38). but moderate correlation with other assessments (r values from 0. 599 to 0. 724). FIM got insig-
nificant correlation with any one of the used assessments. Conclusion: These subacute stroke patients with better
upper extremity function were more likely to use their affected upper extremity in their daily life. While rating their
own upper extremity capacity, they prefer to refer their gross motor but not fine motor performance.

[Key words] stroke; upper extremity; learned non-use

i 2 v AR P T 50 0 i R E A E A B Y E
rigkEaEt Y, BRI E A TR E R L
BT REME R ShY . ST R AL T LT ek &2
AR RN T H WS 2 AR B Y AR
HALE BT U A T A TR 4 7 R R R L B ) R A

FETH &R HE R IZE RSV 4 (PolyU 5608/12M)
W H 19 :2015-06-24

TEH N FWIH TR EREERER,F

TEZ i fEH (1981, 5 M, 3220 D w2 J &2 07 T A T 9

D7 B S 3E DL RR ) T 9 Sl L fe 2R R T Bl
oy R 5 ke A 2 A 3 PR o 2 B T B
il | A iz 2l 58 2 5 BRI T At A A s B
R H Y AR AR S g
e 3 EA PSR L S Al TR S 3R NS R AR VS
AHIA TR S FFPE I T R B AN TR L B 2 fiE K P R
Y AP T TR S



406

1 &RE5FZE

L1 —fsH AOF5T 28 085 4 s Lk B B
A s oL 1) I I 1 Ml A v S B AR A T SR B R L
TEOR R BRI R <6 D H A R
PR ERE MR 5 4F % =18 % 5 ) BB ¥ 2 (functional test for
the hemiplegic upper extremity-Hong Kong version,
FTHUE-HK) =3 2 ; L5k 71 (modified ashworth scale,
MAS)0~2 g5 i 5 M 2R 35 B3R (mini-mental state ex-
amination, MMSE) ik 19 43, T DL#EA 7 a7 5 1 (5] 132 ; T HH
R A 5 25 B R N R . R BR 3 ST N ] <<2min
CAT DA 8 B L) 53 3 S H N B Rk 3 4% 1 it 4
2R 25 (A #2028 Bl 5 22 fi] . % 6 fil;
RAEE 15 5], i i 1 13 451 26 000 e 15 4510 A5 13 491) 5
AR (59. 4310, 70) & i FE (46, 5736 31)d,

1.2 Z# 28(IEBFWELEE 1AH R4 5
A 10 Sl IR T AR 2 50 6 A5 bk 7 I gt A7 b Bz 3 2
REVEA F1 20 150 8 HIPE e S5 Dh g PP Al . O b iz 32
FeTE M T. B A Fugl-Meyer PE 44 (Fugl-Meyer as-
sessment, FMAOYY, | % 3 /F #F 5% & 3 Caction re-
search arm test, ARATOYMY, & 7 F A B il i (box
and block test, BBT)!'", FTHUE-HK"*, FMA *
BN TG A v B AV E LT T BB AR R
AE P DI AE L S8 T BE L 5 1Y 1 Bl B A e J7 TR N
AU RWRSE AR R R b R RE R . AL 33
ANVEE T H L5 66 43 Hoh T 8 R BE 42 7y
(FMA 3 i) » 28 i 1Y) Ji T DI g 24 43 (FMA 322 %) .
o T IR O BOA TR AN 9 A I H BV O
W A 58 B I 43 05 35 R F Sullivan 8804 [ 45 o 5
ARAT EZ/ TP IN AR A ORI 3 A 1A~ S Y
T RETE B AL 19 ANTH L B4 57 AU IR
KM Yozbatiran U5 i 45 4E; BBT 32 H T 1F#y
BRI R AR A R DL R PR Y R AR
Imin PPRFS 5 22 09 AR S A B A i1z 2000 I ACH , Jd
T IE R By £ Rome B B R T D
FTHUE-HK 3= 223 1o D e 14 09 135 308 i 25 vh (3 1Y
i WEAM = 2 T R 3 B > 201 L DA 58 A AN BE 2 B I 3
14— 9% 2 il o0 J AT FH A AL BRI B (R R ) 5
I T AEEM PO LR O35 E
BT B R KRR 3G 8 il & & (motor activity log,
MAL) , &35 i Ffl £ PF 4 Camount of use, AOU) Fl i
R84 (quality of movement, QOM)I | MAL
5 H R 30 A6 3 AT, A AR ] R 4
(MAL-AOU WM A5 HE . 5 3 0 6l - 7 BE 55 Ml
A Z R 4 g B ] TR 20 I R TR

Chinese Journal of Rehabilitation, Dec 2015, Vol. 30 No. 6

7~8 J53 43 IR Y AR B 2 A T 1/252 43
A8 7R A < IR 23 ) (B4 T 45 1 43 D8 50 43
BOA M. 7 W ARG BT i3 2> (MAL-QOMD) A 5
WER L5 g3 BB PR 3% 3l 58 B 31 5 1 A o iR
— K54 g3, HBBCRD R 6 3l 58 i (H LG IE g — A Ek
AN RARMER 5 3 53, FH B 7T 0 18 B PR X b 5E T
352 o0 AR FEAT 6 S, BB P B R A AT 5E Ak
WG S5 1 43 AR HEATIG B, BB AT 52 408 2y o B X
A B0 g, BT A B R AT R Sl B
AR YE e VA TR SR T 3 fig % ik 7 3R (functional
independence measure, FIM)H® |

1.3 st ZFzx  bERUsZhIae S I 4R A
P53 M1k . Spearman &5 9% AH 3¢ 4 43 #7 » i1 1= 55 B H
ad sRIR, P<<0. 05 KR i R M R A G it % 2
PO

2 H®#R

28 Bl H Bt 1 A~ H. MAL-AOU 43N
(2.33£1.27) 43 . MAL-QOM 143 M (2. 34 1. 43)
45 FMA b BB 43PF 40 4 (59. 07 £ 11, 74) 43 LARAT
PB4y g (44.82+ 16. 96) 43, FTHUE-HK ¥ 4> J
(6.2141. 40) 43 FIM ¥ 43 & (117. 50 £ 6. 37) 43
BBT 5 b A AP (32, 6117, 02) BiA R ,

Bz s PR S 2 A5 P B A SCHE 4 B L BR
H# AR ) FIM 5 A & R34 J0 i 3 AH OGP 4h -
B b R ae i i 2 0 5 2 1530 E IR iR A
TEA [RIRE B A S 35 A 56 (P<<0.01) . MAL-AOU 5
MAL-QOM .FMA j& 4 . FMA it ¥t I fi 6] 47 76 W 3%
AY5RAH &M (r=0. 860, r=0. 751, r=0. 777. 3 P<<
0.0 ;MAL-AOU 5 K& I iz 3h Ui fig £ 5 h 5§
A (r A 0.551~0. 744, ¥ P<<0. 01) s MAL-QOM 5
FMA i 3 ) fig {78 9 A ¢ (r=0. 765, P<<0.01), 5
Hy FRGZEsh DR B EM & (r 8 0.599~0. 724,
P<<0.01), 5 ARAT W & — & AH K (r=0. 380, P<<
0.0, A B LRz 3l U fig i 3= W) s o 45 2 0RAH
Kt (r 2l 0.635~0.974, P<<0.01), W1,

R 1 B AE R BR8] 9 M6 M R B (Spearman's 1)

MAL- MAL- FMA FMA

AOU QOM FMA WG A ARAT - BBT
MAL-QOM 0. 860°
FMA 0.751% 0.724°
FMA i#T%i  0.692% 0.675% 0.974%
FMA it 0.777% 0.765* 0.869* 0.788"
ARAT 0.551% 0.380° 0.745% 0.747° 0.635°
BBT 0.744* 0.599* 0.808* 0.801* 0.708* 0.739*

FTHUE-HK 0. 694* 0.620* 0.720* 0.702* 0.823* 0.723* 0.760*

2 P<<0.01



PEBEE - 20154F 12 A - 45 30 B 6 1

3 itig

i 2 v e DL i T A R B &SR AT RE S A
B2 R R RO 2R R AR S A R G 2
P R S AR 2 DX i /N R R 2 4 PR AR AR R 2
Vi) 52 H AT ) B4 2 S AL 2 e B R B G B R AR
PS5 B B TR 8 G A8 3 A P £ ) AR 4% 3R A5 5 Ak 1R
50 ST D A0 A5 A 0 A 0 4 i 2 v R 3 R i /i
PR S R A Y AR EE R R A
PR B 7™ AR BE 5 O A PR D fig 2R B =2 T Y O
£

MR H PR b MAL-AOU F PR i
TE H H AT Al R O L R AR . MAL-QOM . F2 %2
PREL R B IRV B L I RE Y R K . AR
R A2 5FHBEWBEEL/NT 34 H.MAL-
AOU 5 MAL-QOM 7R i s®AH &P IL 45 R 5 Lee
AR ST 45 AR . RN RIS A B i 2
P AR B TR R ) B KT v 0 R
T H R AT A R, B2 5 Chen 25 1O
IR ST AR L 3R WA Bl AR 4R e A TR AR KT AT AR
SR TE H R AT b T S i R R, R A
B B fig K MAL-QOM 5 H& b B Sh REEH T
L] AR DG M R R K AR 22 S el oy 45
HMEFE KA FMA . BBT il FTHUE 5 MAL-QOM 2z
() S 7 e A A S A G i I3 AT 45 i AR R
ARAT 5 MAL-QOM Z [Al B AH G HE R 5 H 23—
MM 2C. Lee B {9 8F 58 P LAY MAL-QOM 5
ARAT 2880 IR A FEAS B 58 th B, L 25 L iy 2=
S TTRE A R T 4 0 32 K T R R A A X
. AR Z I E T2, E4T
PR R AW as i3 . 5 Lee P2 SR E 2
PR AE W 2T A% 1 2 I B B R A L. 2 AR E
XF b ey 68 AN N K [ R PE A ) L R T R K ST #B TT B
FEAE B X5 [F] s TR 7% FRATT » S0 22 10 A 2 My
[ O B T B K P 1T AR 0 A R SR BT BB TR
B, MK 210 F8 38 W0 RT B 32 20 o T 0KS 40 1% 3 fig
UEAh, Lee S50 b % 0 R 25 BE A2 B9 52t . MAL 11
A5 ARAT WAL Z (8] IF 3 A 30 35 A A DG
B B H LRI AR K . MAL 5 ARAT 2 [8] /) A1
KA WA N B, BT AR R AR E 1
iz 2l Uy f8 UK R 2 A5 1 E R 2 BB R A, B
MAL 5 ARAT Z [ AH &M AR M B IF A A 8, (il
FH MAL R 2 BLIR97 SO A8 bt 7] BEAE7E — 2 1 K
W, BRI AN REROL T E RGOS S TR T R —FE
YR YT AT SCE R [FTR YT AL 2 R 3 X, HE

407

ATREES FIM 5 MAL K HE Bz o J) e % B
P A M S . SR R I E 5 & L S T i
Ao ERE R H E A RE S E T g K 2 b AE A
S g W b FIM 5 ARAT Hl FMA 75 i
TR ZE AR AR SE T R A [ & SR Y TR AT
e BE BB 22 5 L 2 5 AR B 9T 8 19 T g KR
i 5 ELAN AR T A8 S 58 /N i 25 0 AR 10 5080 T RS i) T
S A3 HT B 45 T

g5 L r ik L R AR T D A5 A i A o 2k
WA T B L T RE KT A AR H O AR
i AP RR R 5 A S I TR A S R 3R
L RETyRE T A A B A R A E AR B R E G
JHE 14 KL K ) il 26 305 A5 1) - 508G 40 T BE 2 B 5 J5 0
FE AT LA B8 1 ) 8 /K P45 25 SRR 1 2T 45 1k T i
M JETF

[ % k]

[1] Dobkin BH. Clinical practice. Rehabilitation after stroke
[J]. The New England Journal of Medicine, 2005, 352
(16): 1677-1684.

[2] Go AS, Mozaffarian D, Roger VL., et al. Heart disease

and stroke statistics 2014 update: a report from the
American Heart Association[]]. Circulation, 2014, 129
(3): 28-292.

[3] Buma F, Kwakkel G,Ramsey N. Understanding upper
limb recovery after stroke[J]. Restorative Neurology and
Neuroscience, 2013,31(6) . 707-722.

[4] Humm JL., Kozlowski DA, James DC, et al. Use-de-
pendent exacerbation of brain damage occurs during an
early post-lesion vulnerable period[J]. Brain Research,
1998,783(2): 286-292.

[5] Mayo NE, Wood-Dauphinee S, Cote R, et al. Activity,
participation. and quality of life 6 months poststroke[ ] ].
Archives of Physical Medicine and Rehabilitation, 2002,
83(8): 1035-1042.

[6] Taub E, Uswatte G, Mark VW, et al. The learned non-
use phenomenon: implications for rehabilitation[J]. Eu-
ropa Medicophysica, 2006,42(3): 241-256.

[7] Hoare BJ, Imms C, Rawicki HB, et al. Modified con-
straint-induced movement therapy or bimanual occupa-
tional therapy following injection of Botulinum toxin-A to
improve bimanual performance in young children with
hemiplegic cerebral palsy: a randomised controlled trial
methods paper[ J]. BMC Neurology,2010,10(1); 58-66.

[8] Fuzaro AC, Guerreiro CT, Galetti FC, et al. Modified
constraint-induced movement therapy and modified
forced-use therapy for stroke patients are both effective to

promote balance and gait improvements[ ] |. Rev Bras Fi-



408 Chinese Journal of Rehabilitation, Dec 2015, Vol. 30 No. 6

sioter,2012,16(2) . 157-165. [17] Sullivan KJ, Tilson JK, Cen SY, et al. Fugl-Meyer as-
[9] Nordstrand LA, Eliasson C. Six years after a modified sessment of sensorimotor function after stroke: standard-
constraint induced movement therapy (CIMT) pro- ized training procedure for clinical practice and clinical tri-
gram what happens when the children have become als[J]. Stroke,2011.42(2). 427-432.
young adults[ J]? Physical and Occupational Therapy in [18] Wolf SL. Revisiting constraint-induced movement thera-
Pediatrics, 2013,33(2): 163-169. py: are we too smitten with the mitten? Is all nonuse "
[10] Fugl-Meyer AR, Jaasko L, Leyman I, et al. The post- learned"? and other quandaries[J]. Physical Therapy,
stroke hemiplegic patient. 1. a method for evaluation of 2007,87(9): 1212-1223.
physical performance[ ]J]. Scandinavian Journal of Reha- [19] Butefisch CM, Netz J, Wessling M, et al. Remote chan-
bilitation Medicine,1975,7(1): 13-31. ges in cortical excitability after stroke[ ]J]. Brain, 2003,
[11] Lyle RC. A performance test for assessment of upper 126(2) . 470-481.
limb function in physical rehabilitation treatment and re- [20] Murase N, Duque J, Mazzocchio R, et al. Influence of
search[ J ]. International Journal of Rehabilitation Re- interhemispheric interactions on motor function in chronic
search,1981,4(4); 483-492, stroke[J]. Annals of Neurology,2004,55(3): 400-409.
[12] Mathiowetz V, Volland G, Kashman N, et al. Adult [21] Shimizu T, Hosaki A, Hino T, et al. Motor cortical dis-
norms for the Box and Block Test of manual dexterity inhibition in the unaffected hemisphere after unilateral
[J]. The American Journal of Occupational Therapy., cortical stroke[J]. Brain,2002,125(8): 1896-1907.
1985.39(6) : 386-391. [22] Lee JH, Beckerman H., Knol DL, et al. Clinimetric
[13] Fong NK, Ng B, Chan D, et al. Development of the properties of the motor activity log for the assessment of
Hong Kong version of the Functional Test for the Hemi- arm use in hemiparetic patients[ J]. Stroke,2004,35(6):
plegic Upper Extremity (FTHUE-HK)[J]. Hong Kong 1410-1414.
Journal of Occupational Therapy.2004,41(1) . 21-29. [23] Chen S, Lewthwaite R, Schweighofer N, et al. Discrimi-
[14] Ng AKY, Leung DPK, Fong KNK. Clinical utility of the nant validity of a new measure of self-efficacy for reaching
Action Research Arm Test, Wolf Motor Function Test movements after stroke-induced hemiparesis[ ]J]. Journal
and the Motor Activity LLog for hemiparetic upper extrem- of Hand Therapy.2013.26(2): 116-122.
ity functions after stroke: A pilot study[J]. Hong Kong [247] Likhi M, Jidesh VV, Kanagaraj R, et al. Does trunk,
Journal of Occupational Therapy.2008,18(1) . 20-28. arm, or leg control correlate best with overall function in
[15] Yozbatiran N, Der-Yeghiaian LS, Cramer C. A standard- stroke subjects [ J ]? Topics in Stroke Rehabilitation,
ized approach to performing the action research arm test 2013,20(1): 62-67.
[J]. Neurorehabilitation and Neural Repair,2008,22(1) : [25] Wei XJ, Tong KY, Hu XL. The responsiveness and cor-
78-90. relation between Fugl-Meyer Assessment, Motor Status
[16] Uswatte G, Taub E. Implications of the learned nonuse Scale, and the Action Research Arm Test in chronic
formulation for measuring rehabilitation outcomes: Les- stroke with upper-extremity rehabilitation robotic training
sons from constraint-induced movement therapy[ J]. Re- [J]. International Journal of Rehabilitation Research,
habilitation Psychology,2005,50(1): 34-42. 2011,34(4) . 349-356.

B - % - A

BEERT

N 2015 57 B 22 BR, AFNXAERAER (eFHE REE L% TR R ORR
BRETFEFOHEABRTFTIEE R MBAHRICR (B LR FRATLHER AT M AFES
BIK),AFBEFREILRARIAE, KALTIKT AR FERASANKS, LR LG E T
MW 3& www. zgkfzz. com & R“ICHREZR"EH .

HART AN REZLETHBERFRAFEFRMBRFEREALIEK, B Al
HAEFMMTACPERLVKRE A . S AMAL L EREER. FHEEEEHA.EH L
L2,



