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Correlation between post-stroke upper limb motor dysfunction and aphasia Zhang Xin, Zhang Qingsu. China Reha-
bilitation Research Center , Beijing Bo’ai Hospital , Beijing 100068, China

[Abstract] Objective: To observe the degree of correlation between upper limb motor dysfunction and aphasia.
Methods: The clinical data were retrospectively collected and analyzed on 438 patients hospitalized for assessment of
language function, including basic information, total and sub-scores of the Chinese Rehabilitation Research Center
Aphasia Examination (CRRCAE), and upper limb scores of the Fugl-Meyer Motor Function Assessment (FMA-
UE). Results: There was a significantly positive correlation between the total and sub-scores of the CRRCAE and
the FMA-UE scores (P<C0.01). After using the lesion site as a control variable for partial correlation analysis, the
results still indicated a mild to moderate positive correlation between the total and sub-scores of CRRCAE and FMA-
UE scores (P<C0.01). Conclusion: There is a positive correlation between aphasia and upper limb motor function.
Clinically, it is feasible to consider designing aphasia training methods related to physical movement to improve lan-
guage functions.

[Key words] aphasia; upper limb; stroke; language

521

Fe M7 vh s b Jsois sh D RE -5 Ok TR AE B AH S 4 A

i 2 v R 4 B R A S BROE T AR R Y T B
PRl 245 80 06 il 2 v AR 3 2x A7 AE B B2 3 D) A R
2170 ~38 Y0 Wi A0 v AR 3 HH BRI AE . 2 24 00 1 SR
SR AL PR R

XF2E e BE R RCR R T Y R R B 5 R
ARV B XS Bl A T R E L T LA 3 F AR AR
B . — Lo fiF 50 NS BEAL 9 A BE 3R T s
YR AEFE R Z MR EF R TES A
F G R R Y T B B S H A G .
1% 22N b s 2l BRT 5 2k 1 ] IR O A7 32 202 A

Wi B 9 :2024-01-18

PR B 1. 1 EB S B2 B BE 2 e L b 5T 10006852, v [ FE & i 53
i Ab 5P = B, b BT 100068

PB4 - IR Ik (1985-) , oo Bl 4T € 0l o 32 32 N 2 i 28 1 52 07 1) %) OF
ol

S IHAEF TR K I8, nicexinl23@163. com

hy it A7 B e AT (ELAT — /N R R 8 BF 5 L g 2 A R
LB AR P i A2 AL 3 M 1 Iz 2l D) BB Bt 5 A 2k
TEE 22 18] (9 5 2 5 3 W3 b S I I AN 2 B ol figk 1) G
FYGEM . Ok A TIRER BT I i 5T KWL 12 3T
REFITE 5 D Ae AL SEAH Rl M 22 460 0 kT, H R
AR E5E R 1 Iz 3 D B B A A G T E 22 1] 14 A
KAERE AW TR IR 500 M [ 22 S04 [l VA 23 4R
if_E B2 Bl D RE R %5 2k TR AE 22 (] B8 AH S 1k B A e AR
B R R A B S TAR RS %

1 #AMETE

L1 —&50H B 2017 4 9 H ~2020 4F 9
A b % I e A e 9 422 32 1 5 D BEIEAG B 468 151
BEGORL AR AR BB i A 438 ],
ANAKRAE A5 G e [ 2Pk s o 0 2 2R 4R 2018
ol b [ iR 2R RS R 20191 AR T B I



522

WL AR =18 X5 B AR i k5L T 8 O R il 2 2R
Itz 3k CT 5 MRIESE ; &e AT E & D REAT & 1K
NFEARUE » A0 J5 28 v 1 B S 0F 5 v O DU A 1 2 1
JiE K #F #% ) (china rehabilitation research center apha-
sia examination, CRRCAE) ¥ & N & g fE" . HE%
Prife . CT a0 MRT JC 3 % i b B3 B 72 A7 BA o A v s
SN HT RIAT 5 18 2 R R A 5 A O M S B0l S T e
15 (R 28 R GE P A Pt D o5 o SRR g | i B s It
A 55 ) 5 AR P I 0 0 S0 5™ o A T B LA I
AT C Jd A e S rh O R A AR B R Do A
(2023-021-02) . & MR FERE R 20 AR <<30d 1Y i
# 108 i, 30d<TJpF BE<<90d Y HRFH 219 ], 5 2 > 90d
M 111 M), DR 1,
R 1438 B B — BB L AR

ES eI n HrHOD
P53 % 326 74,43
S 112 25.57
AR 18 % <AFE#A <40 % 80 18. 26
40 B <AEJ<65 ¥ 283 64.61
65<4F 4 <80 75 17.12
HE R wIh KL 113 25. 80
=L 109 24. 89
K2 189 43.15
BB gE AR L L 27 6.16
9 T <30d 108 24. 66
30d<JFE<C90d 219 50. 00
>90d 111 25. 34
95 A8 A7 K2 131 29. 90
WET 172 39. 27
W2+ RET 135 30. 82
1.2 Fi&*
1.2.1 % H¥k4£E {fi ] Microsoft Excel %57 2

VMR T R 3% 438 B F LI E E L ks
PR R AL X 22 D) A BERT i fb Fugl-Meyer iz
HIREVE /0 19 B BB 4> (Fugl-Meyer assessment-up-
per extremity , FMA-UE) P43 ; # 22748 &« A % 2 .
1.2.2 ¥ F % R Peason tH &M 5 #r. Xt
CRRCAE f3 o3 54553 3 5l 5 FMA-UE %53 247
ARG BT 5 SR J B 1 450 43 B 6L o A AF % 2 D s o 0
CRRCAE 45 B 5515 48 5 B 47 55 FMA-UE ¥ 4

Chinese Journal of Rehabilitation,Sep 2024, Vol. 39 No. 9

B AR 43753 4 CRRCAE B4y J 43 W45 43 43 5 5
FMA-UE ¥4} # 17 Peason #H ¢ 1 43 Hr e i AH C 43
Mr. sJE#E1T 2 04t | H 50 41, BL CRRCAE #) 8
Aoy IR B AR 1  FMA-UE {E 5 K 7% £ . CRRCAE
[ 8 A~ 43 ToU AL 45 W BHA S A L 150 o P R ) 1 A
Y5 5 W5, e W CRRCAE 431 5 I s
BIYIREAH G

1.3 &tk RH CRRCAE #E47 9V . X 3 1Y)
Wy B ORI SERGR VA R W VDS S T
HIL 8 W, 30 A 43I 5, SR 6 GV 4 Ar L 43 {H R
1 1 DIRR AT T SR A o TR A

1.4 %tz & i SPSS 25. 0 #7481
OIMT AT BOR R LI S A o R . 2 AR A G
PR FH Pearson AH 3¢ 43 M B A A1 ¢ 43 M7 » R F 2 0 4k
PEEA0 4. BL P<<0.05 8 2% BA G X,

2 HR

2.1 REmEEHZ CRRCAE ¥ 5. 455 R EF 55 A
5 FMA-UE #5Z R 4948 % M o Peason &%
AFTER 3 4 CRRCAE 48 .8 N mifs . 5
FMA-UE 1§ 43 Z [l 5 A 3¢ ¥, CRRCAE & 7 &5
FMA-UE 1353 Z A B IE A OGO R (r 2y 0. 55~
0.65,P<0.01) i FE=>90d (1 5 & 1 H G M I ik (r=
0.65,P<C0.01); CRRCAE & 3 rf i %% 43 3 15 43 F
FMA-UE 135 Z M A FE % B IEAH EE R (r =
0.32~0.64,P<C0.01) 5 43T “ 1567 & AH ¢ R 80 =5 1Y
UH L ULER 2, R4 SO AE R 45 AR i JF DL AR
PEFEAT T W AH C 50 H1 . CRRCAE £ 43,8 A~ 73 Wi A5 43
5 FMA-UE 15§ 43 Z [ 45 8% 17 76 % o B2 Y 1 A O ¢
SR

2.2 %Aa&Mw)ass FMA-UE 154 Jy A5 &,
CRRCAE # £ 8 MrTifd sk [ 45 &, 17 £ 04k
PE 20 BT o 25 9 % o G T8 B8 355 10 < U7 L < 1) 32 3 e ”
RE NS B LENEIRERIEMH K (R =0.36,P<
0.05), W% 4,

®2 AFMEEHE CRRCAE H2 .8 A Hift 70 5 FMA-UE #35r Z [A] ) Pearson Af 5 73 47 45 5

i H CRRCAE B4y Wy Bl Hik L L 1] 2 B g U] w5 W5
FMA-UEI1 0.58 0. 44 0.39 0.53 0.48 0.53 0.4 0.48 0.45
FMA-UE2 0.55 0.46 0.42 0.54 0. 44 0.51 0.32 0.45 0.39
FMA-UE3 0.57 0.42 0.39 0.50 0.49 0.50 0.39 0.42 0.45
FMA-UE4 0. 65 0.43 0.43 0.56 0.48 0.59 0.63 0.64 0.61

FMA-UEL: iifg & & ) FMA-UE 343 ; FMA-UE2. Ji%§ £ <<30d & & 9 FMA-UE i} 43 ; FMA-UE3: 30d <Jji f << 90d & # 1y FMA-UE 114y ;

FMA-UE4 .5 2 >90d 3 1Y FMA-UE 4y



PR - 2024 4F 9 H - 45 39 B4 9 )

523

£ 3 AFEYEEREE CRRCAE 83 4% 20 T3 535 FMA-UE 1543 22 8] 59 fi A1 5C 23
i H CRRCAE f4y  Wr Bl ik Bl A i) 152 L it 5 w5 5
FMA-UEIL 0.57 0.42 0.39 0.53 0.47 0.51 0.39 0.47 0.45
FMA-UE2 0.56 0.46 0.44 0.55 0.44 0.51 0.32 0.46 0. 40
FMA-UE3 0.57 0.41 0. 40 0.51 0.49 0. 50 0. 40 0.42 0.46
FMA-UE4 0.63 0.40 0.41 0. 55 0. 46 0.58 0.61 0.63 0. 59

FMA-UEL: Jii fi 8 & 1 FMA-UE ¥ 43 ; FMA-UE2.; %5 2 << 30d & % 9 FMA-UE ¥ 43 ; FMA-UE3 . 30d<J 8 <<90d 2 % 1y FMA-UE 4} ;

FMA-UE4 .5 2 >90d #3419 FMA-UE 4y

%4 CRRCAE 8 4430013 4> 5 FMA-UE 849 2 il {1 £ 76 22 b [ 7 437

i Pe J >
e ?’J"Mﬁé‘; RS o B ﬁ;%@éﬂ\;} F i RE A
CH D) 9. 80 1.43 6.86 0. 00
2 A -0.03 0.02 —0.12  —1.65 0. 10 0.28 3.57
ik 0.01 0.02 0.02 0.38 0.71 0. 40 2. 49
Pl 0. 06 0.02 0. 20 2.43 0.02 0.23 4.33
FMA-UE -4 7 0.03 0.02 0.12 1.62 0.11 0. 30 3.35 29. 33 0.36 2.03
[5) 52 P fgt 0. 05 0.02 0.16 2.71 0.01 0.22 4. 60
=t —0.02 0. 06 —0.02  —0.31 0.76 0.29 3.51
WE 0.11 0. 04 0.17 2.77 0.11 0. 40 2.53
5 0.05 0. 04 0.11 1.42 0.16 0.25 4. 00

3 it

Rk EBOs s e Z BIAFEIEAH KR, KT
3ASAE TR R A Sk ek, 5 BRTE A SE A5 e M
R AR R R B v B R 5 L RS S
T AR FEAS TP RIS BT 3 AN H S8 T 2 7000 1Y
WA W R R 3 A H B 1B F KB 3 U RE AR
ARSI AR A2 o o 5 BB AR 0 10— 3 Al A DG OC &R .
Pl A 553 B Je TS SR A A 5 5 A% T W A BE 1S it 1) 1
BLAIG T Ok i B 2R 18 5 b s Zh AR Gk . D RE
28 B AT T R R I 2R W L dz 3 D R R S T e At
A [ B0 2 0 4 G 6 Aot 25 o 2% felt ] AH AL B9 AL A
() 0 % 453 A3 . 2 Wi i AN A Broca X H U IE F b
A2 R Y 2 R B R B S B 3 D)
REAH G,

Hesse 557 FE 2007 4F 1 —TAF 58 b, X4F 10 24 1
AT i R SR EAT T 2R P U RO AL N B
TR USSR 2 s D RE . 45 R R B 5 44 R IFAE B
HA A NI T EAMYEF R X Y Bejjen %
2014 £E (9 — T 5 AH — B0 7RIz 0 58 b il T s
A GE SRS INGR G A e ke 1 7EI6E
5 3L P7 Wi 1% (functional magnetic resonance imaging.,
EMRD |-t @7 A7 2 R UK 58 . 55 A 7
TR+ 18 B U A d 44 B O TR RE VA R L is Bl TE W
Upie R T A I S IR R F Y A e
iz sh DR K - Tl T R E T A,
X AR R 5 SRR G B i R R BIF 9 RS B X i
SR B T T AT DRk 2 40 R A E T RE . S Bk A

R ETE 6 JA Iz 3R yT e L 3 A IR Kz 3 g
M2 F MR T B EMIETREY . EUERN
WG T I A — 28 BAROR B9 2 B0, % 180 i E 1Y) R8T
R Z RERIT N, B Esh e w s s mk
2050 23-24]

BT F s sh 1Y O, — 28 2 A OC I R 1l
SiE I 2507 2 BOR 832 B OC T . YIS S R IE IR T
771 (constraint-induced aphasia therapy, CIAT) J& fixi
A JE RABRE 1 —Fh AT R 0 2K AT R i 4
A DX 3 B ) R vl $8 Pk . S B R B TR IT AR B
Fo AW FERIEIE IR IT 5k R R iR E Tk &
AL T AE B A T S . CIAT #id i S,
B R EIE B ETE—MRIT N T m HAL S 5 E R
B AR [l 221k 8 AT D 0 38 0 . 783X RE A
B3k F o, CIAT 3 3 o 3 sl AR e 378 3 1 3] ik A
T F R h L 5 EEM I E R R, T4 5
BE BT Ee. 3hia 44k ia 97 2 R EIR T 1Y
— MR B 2 B R S AR S S B R L R
SERY . RO —shin ol RE 4 B 2 FoE X s
“play” Al LIFE L) EH A LE & AR K M H5 (H 4
LA B IX A% 5 W L i n < ball” A7 Bk iy &L,
X ] LA RN A A TR 2R TR RE IR T R H T 44 3 N 5
1B SE A A8 32 U TR DB N T A . 2Ny, Bl i
RN ZRmT GBS 5 T i 5 Flaz 3 Z 18] 19 ) 4% 3% 2. B
T B AE AT Tt B B i R E R L
N H R AE ] TR & T R 1 3h i ik
S, BhVE SR YT I T I T R AR A T A R
Fiki P ATL fit 2 2E R0 R 5T O L AR O TR R 1Y I



524

Rl

AW S R BTE F DI RE UL B B AR RE D S
EBGE S ARG X 5B AE O A AL Z AL AT
TN R T PPAR S5 5 rh i LR R B R S IR R IR
WA O Horp B AR SR A O L T A R F IR RE T S
B ERE ST ARG AR BB BB S A7
TE—E W R IR T2 T — 22058 57 KA & ™
A A BE AR HEBR ARV I AT 39 AR N A B0A T
FTIGIT G X LIRSS . iF— 2B IR B A G SE R . [l
HHRZ R B LR EA R R .

(&% k]

[1] WuZM, Chen M L, Wu X H, et al. Interaction between auditory and
motor systems in speech perception[ J]. Neurosci Bull, 2014,30(3) :490-
496.

[2] Stefaniak J D, Halai A D, Lambon R M. The neural and neurocomputa-
tional bases of recovery from post-stroke aphasia[ J]. Nat Rev Neurol,
2020,16(1) :43-55.

[3] Palmer R, Dimairo M, Cooper C, et al. Self-managed computerised
speech and language therapy for patients with chronic aphasia post-stroke
compared with usual care or attention control (big CACTUS): a multi-
centre, single-blinded, randomised controlled trial[J]. Lancet Neurol,
2019,18(9) :821-833.

[4] Harnish S, Meinzer M, Trinastic J, et al. Language changes coincide
with motor and fMRI changes following upper extremity motor therapy
for hemiparesis: a brief report[ J]. Brain Imaging Behav. 2014,8(3):
370-3717.

[5] Arya K N, Pandian S. Inadvertent recovery in communication deficits
following the upper limb mirror therapy in stroke: a case report[J]. J
Bodyw Mov Ther, 2014,18(4) :566-568.

[6] Buchwald A, Falconer C, Rykman-Peltz A, et al. Robotic arm rehabili-
tation in chronic stroke patients with aphasia may promote speech and
language recovery (but effect is not enhanced by supplementary tDCS)
[J]. Front Neurol, 2018.,9:853.

[7] Ginex V, Gilardone G, Vigano M, et al. Interaction between recovery of
motor and language abilities after stroke[ J]. Arch Phys Med Rehabil,
2020,101(8) :1367-1376.

[8] Wortman-Jutt S, Edwards D. Poststroke aphasia rehabilitation; why all
talk and no action[ J]. Neurorehabil Neural Repair, 2019,33(4);235-
244,

[9] Lazar R M, Boehme A K. Aphasia as a predictor of stroke outcome[ J].
Curr Neurol Neurosci Rep, 2017,17(11) :83.

[10] Dunn L E, Schweber A B, Manson D K, et al. Variability in motor and
language recovery during the acute stroke period[ J]. Cerebrovasc Dis
Extra, 2016,6(1):12-21.

[11] XuS, Yan Z, Pan Y, et al. Associations between upper extremity motor
function and aphasia after stroke: a multicenter cross-sectional study[ J].
Behav Neurol, 2021,2021.:9417173.

[12] Saur D, Lange R, Baumgaertner A, et al. Dynamics of language reor-

Chinese Journal of Rehabilitation,Sep 2024, Vol. 39 No. 9

ganization after stroke[J]. Brain, 2006,129(Pt 6):1371-1384.

[13] Rijntjes M, Weiller C. Recovery of motor and language abilities after
stroke; the contribution of functional imaging [ J]. Prog Neurobiol,
2002,66(2) :109-122.

[14] HPARBE P o 25 AR IR 2 2 i 2205 5 40 2 I 10 A8 9 2 4.
R S s PR A 2R R R 2018 ). AR 2R 2K, 2018,51
(9):666-682.

[15] rPARBE P o 25, AR B2 2 2 i 2805 25 40 2 I 1. A8 9 2 4.
H N R 26 1R F (201D [T ], e R ek, 2019, 52(12) : 994~
1005.

(16 SRERIR. o[ RS IS oL DU TR v R T AE A A o 3R R 5 2 R
WFFELD]. dbat . E A BE R R, 2005.

[17] Prabhakaran S, Zarahn E, Riley C, et al. Inter-individual variability in
the capacity for motor recovery after ischemic stroke[ J]. Neurorehabil
Neural Repair, 2008,22(1) :64-71.

[18] Lazar R M, Minzer B, Antonicllo D, et al. Improvement in aphasia
scores after stroke is well predicted by initial severity[ J]. Stroke, 2010,
41(7) :1485-1488.

[19] Winters C, van Wegen E E, Daffertshofer A, et al. Generalizability of
the proportional recovery model for the upper extremity after an ischemic
stroke[ J]. Neurorehabil Neural Repair, 2015,29(7) :614-622.

[20] Fadiga L, Craighero L. Hand actions and speech representation in broca
s area[ J]. Cortex, 2006,42(4) :486-490.

[21] Hesse S, Werner C, Schonhardt E M, et al. Combined transcranial di-
rect current stimulation and robot-assisted arm training in subacute stroke
patients: a pilot study[J]. Restor Neurol Neurosci, 2007,25(1):9-15.

[22] Cocks N, Byrne S, Pritchard M, et al. Integration of speech and gesture
in aphasia[ ] ]. Int J Lang Commun Disord, 2018,53(3):584-591.

[23] Mostafavi S M, Mousavi P, Dukelow S P, et al. Robot-based assess-
ment of motor and proprioceptive function identifies biomarkers for pre-
diction of functional independence measures[ J]. J Neuroeng Rehabil,
2015,12:105.

[24] Meister 1 G, Sparing R, Foltys H, et al. Functional connectivity be-
tween cortical hand motor and language areas during recovery from apha-
sia[J]. J Neurol Sci, 2006,247(2):165-168.

[25] ZhangJ, Yu]J, Bao Y. et al. Constraint-induced aphasia therapy in post-
stroke aphasia rehabilitation: a systematic review and meta-analysis of
randomized controlled trials[J]. PLoS One, 2017,12(8) ;:e183349.

[26] Pulvermuller F, Berthier M L. Aphasia therapy on a neuroscience basis
[J]. Aphasiology, 2008,22(6) :563-599.

[27] Edmonds 1. A, Mammino K, Ojeda J. Effect of verb network strengthe-
ning treatment (VNeST) in persons with aphasia: extension and replica-
tion of previous findings[J]. Am ] Speech Lang Pathol, 2014,23(2):
S312-S329.

[28] Bonifazi S, Tomaiuolo F, Altoe G, et al. Action observation as a useful
approach for enhancing recovery of verb production: new evidence from
aphasia[ J]. Eur J Phys Rehabil Med, 2013,49(4) ;473-481.

[29] A% i, JA R, SRR, 56 URT 5 i 9. 150 48 S0 97 W X I 4 v
J AP TEAE YT RO R LT, I REAL L 2023,38(7) :407-411.

[30] Gialanella B. Aphasia assessment and functional outcome prediction in

patients with aphasia after stroke[J]. ] Neurol, 2011,258(2) :343-349.



