PR - 2022 4E 2 H - B 37 B 2 )

A R N BR A X B T - AT DUE 55 b 23S
I S A B 0 A JXURS: ) 52 Wi

TR 3 IR, TP BRI, F e 27, K447 R GER

CAEY B8R0 A PR R RE R X 50T BUE 55 2B AT A 3 A0 78 8 0 18 XU i 52 . 75 33 - B 31
i i 2 b AR R MoCA DRI T BTl (MoCA) &5 58 43 Dy N R 5 4 (= 14 . MoCA<26) F TE N MR i 41 (n =
17,MoCA = 26) . RAI =452 shfli§E RGN Iy 63 [7] 22 R AL W EAT 55 b (A B £ L 09247 BRI RO iz
MBI ESH, TSR IEIR P B K RS T A VOO T A L R A4 A S B U AR Y L
P 5 A0 0 0000 D R S b P ) B JS O 1) R A A T ) Y B SRR . 5 SR S U0 R AR 2 R LE A N R A 2 B
B0 /IN AR A T R ) LS 4 300 R A R ) 2 AR S (P <20, 05) 5 7 R ) R e 0 T 4% A SRS ke e st DA B0 R 5 4 A P A1
W 20 2555 5L 1 35/ T 0 A R A 20 (P<C0. 05) o 8538« A v 5 P AT T g I 15 R 8 0 R A7 T R AT 45 T 1
AP AT A N 20 2 S PR 0 gl A AR R 7 A R U R A R IR R B A2 IR T P N 2 B I gl 4 R AR
T B U A 55 11 2+ LA I A1 B 181 2 A ¢

[R@IAY WA b s AR s XUE 55 A 2 S S TR B

[FE5SES] R49;R743.3 [DOI] 10.3870/zgkf. 2022. 02. 008

105

INHI R SR 5 W WL B i 26 2 —, E 3L
A A T AT T AR A2 RN R S s . BTl
PR AT 45 PUAT S 2 o B 2 T I Ak XS 75 8 T4 Y
H 806 g 22— O TR T fd R B il A vh 35
o B 7 AT D) B R R R AT A AT R
6 25 F A0 9 R A R A AE SR G R L PRAT I B B A5 AN
TE R BB vl BE RS & A AT AR AR R A A ) FR R
P00 R A B S L OUE 55 F (48 25 R B
R AR XU = 3 22 18] 14 56 R A0 AR ot A B B . B B I
5 Za Kt T B Aot DA R R 15 B A 1) YR AR PIL ) LA
X, BT R B AT 45 B B R A S 4 S

HAX B 28 3R G (A5 A TR AT LB AR R AT AT 4
HAT B AR [ Bl ) = A S AT L ST A AT
5 A I 0 R R AR DG T A B Ak 4
KL . WRIE KB R RN T 55 5% i 40 25 3%
AR KRS B AL R AN AR TR . i B9 A WL AT 55
Wit # £ 5 v e SR T B T K L R BE 18 B
A S AT 55 2 1 B T & 2 e A2
B RS E gD, B BoR s FER A S T
b B sh 5 AT 5¢ 38 W A S ReE TR A e
YWY B T T R 20 T DA A I R R AL T
A 106 1T ¥ 28 7 e o 2 I 42 5 o 35 RS A% 10 Dy B k¥

HemH: LT HATKERPESLRBGARE XL XHH
(PDZY-2019-0501)

Wk H 91 :2021-02-18

P B - 1. T AL T XOVT VS BE B, i 20008152, R -EARE
B, 3§ 200137

PE2 RIS AT (1989-) . 53 L A HE U+ 32 B A 3 25 BE 52 AH L A 5T
SEIAAE R - R L 2jt12j0608@163. com.

PRt BT TS DA R 55 T RE X T B A DU 5
AT Bk A Rk AR X RS A A R
SR 85 Ry 38D ) J2: o 1 A 50 o 20 25 I 28 SO DT A
IFARE S We 5 FE R AL A SC 6 25 H B e gL it
b 2R F 0 0 H 7 4 B S e £ R DAl B A8 XL L 22
W TSP TR AE AT EURE (L PR A B S E i
B AP AT- R R RBUE 55 R AP 2L SR AL 2
T AL VRS 22T A B A AR B R B B AU . B AR
A AR B e X 3 0 AT UL 55 T 2 AT A B
AR S A XU ) 52 )

1 ERS 7%

L1 —f&a# T 2019 4 6 H~10 A EIAE Ll
W TV B B B LR T 4k X, 90 55 i A< vp &2 30K 31
%o B WIFRUE AT A R S I 5 6 12 T ) I AR
hi2Wr bR, JF & CT 5 MRI KaAr R S8 . 90 A bR
AR 50 B~ 75 PRI Bk R . BN =>6
A H TR 25 S0 B B AT B I # B T A AR AT
20m, HEBRARIE : £ A HAD M 28 5 G850 5™ 8 A B
PR 5 A LR 2B B AR L I S BOF OA
X R e LR 45403 5 5 A T 5RVT g B g 2 s © SR AT e
IRWFFEE s e Z RGN RE I 2R . th— &2 &
5w 1Y R SR 9T 0. Rl MoCA A 1 PF Al 1 &
(Montreal Cognitive Assessment, MoCA) X} 52 i #
HEAT I REIE R o AR DA ) B DT Ak 25 2R 43 Ak
FNPEAFH (n =14, MoCA < 26) M TN HI G4 (n=
17.MoCAZ=26) . Bt Abh. PP Al 23K & T i Y1 fE (Fugl-



106

Meyer Assessment, FMA) fll Berg V- Ihfg., W4 %
H BRI IE W R 1. AU A BE R i Z 2t
i 32 il & s R 2

F1 20 BEMILEK

FELRARIE NHIRERHA JOARIERE /2 P

B (m,z ) 1,690, 04 1.7140.04  —1.610 0.118
1 (kg £ 69.2143.93  71.5345.94  —1.249  0.222
SRR T ts) 64.7144.31  62.8844.51 1,163 0.254
PR/ 20 8/6 10/7 0.009  0.925
A B AL/ H i) 10/4 11/6 0.159  0.690
KR E T £ 10.06743.43  11.4945,02 1,107 0.277
FMA P43 (G £5) 26,5744, 44 28.2343.35  —1.550  0.132
Berg P43 (3@ £ 46.5144.65  48.4244.21  —1.912  0.240
MoCA #43(30,43 .7 +5) 16.9345.78  27.6541.22 6.810  0.000
W2 [ AT (5,53 o £ 5) 2.28+0.91 4.3540.70  —7.126  0.000
WAy T £+ 0.57+0. 51 0.9440.24  —2.476  0.024
H5G A+ 1.9340. 62 2.88+0.33 5.501  0.000
FEN (6,457 +5) 3.78+1.19 5.880.33  —6.399  0.000

1.2 7%

1.2.1 A#AhFMXFE 50 PG Marker K&

Vicon ZEHH#E 75 AR UK WG T B K B PEAR & 4b . R
FH =421 4h iz 3 38 32 & 48 (Vicon Motion Systems,
T40, UK) Fl =4 J3 5 CAMTI, OR6-GT1000,
USA) [l 25 R B2 28 8 h i 38 3l 2 M 8l ) 2% 80, R b
SRR 100 Hz fi1 1000 Hz, £E AHF5E . A %0-
AT RCE AT 55 M Bk Z il — B A7, — ity
103 Mg W h 5 . Hop Bk Z i DL A &
TR AT A A M A T 2O R 2R 2 58
B 5 UGBTI, LSS 43 #0265 56 37 A 2 36 i A
IE S0 R A 3 YO Eh /Y B s LA 2k B aE b B gy
Br.

12,2 #HHEAE B3 8 R Visual 3D(C-
motion, USA)ZEATTHIT AL B, 2% Ui 20 25 i 25 2 8
TEPRALEE AL 1 D 3 | SRR S T 0 L S RS AR )
B, AFFRIESE DB SHUE R WP AT A )
TERREE (AT RCAR AR . ARSI E S 5 4
SRR LESHE R REOTR . R KRBV AL S
SR MEZE S EME., R L. R
(Margin of stability, MOS) 0] D 25 & & B 52 £ i
(Base of support, BOS). it £» ( Center of mass,
COMD DL K B2 X 3R 22 18] Y B i 22 5% J2 ik sh 2
R Tk Rk B0 XU B 1 AT Ak dE AREEP . e Ab, Hof
SEUU RIS R AL AT R v R o b 3h 2SR SR
PRI A A 5% 356 B f ) ) BR 25 b ( Unaffected heel-
strike, UHS) F1 £ ] i B8 & #b ( Affected heel-strike,
AHS) B ZIH AT BRI E . B 1 iR 2 Edh
SCPEETE A BTO B R L S AR TR AT O
w0 =y 1 OCM = degy + =2 s OMOS = B, —CM,

H
0

Chinese Journal of Rehabilitation,Feb 2022, Vol. 37 No. 2

O oo N A B o 452 AR 00 A5 5 e ) R E
Lo Jo 0o 1) i A7 9 7 B3R 5 CML: SME TR doow BV ER
fih i BT 221 £ JTCC0 2 RS 5V conn « SR fid b IR 220 4 Jo 0 T
JE 3 B« ST B9 320 FAHL

BOSH A%
7

AP
BOS#H/M % \\

A1l F&5FLHEBOSF A (COM)hiE=EH

iZ: AP: Anterior - Posterior, #] J& ; ML: Medio-Lateral,
7 Sh )
L3 st Faodr Bagit o bR SPSS 22. 0
PGSR DL 2 s 3ok . SRATMSIAEAR ¢ KR IR XS 2
IR RIE D S S HUE R RECN S BT
PEATGETT AT R A oA 2 21 ) v P03 24 v
PR 22 57 . WFEVEKP BN 0. 05,

2 #R

2 WS E S R . 5 T8 R 1 4 A
Pl s DA e A 20 B A I 3 A /N 1) 20 R A K I R
WMP<0.05); HRAEE S B LGt FE5R7. W
2. 2 BB SHE S R DA R 4 Y 2 AR
S E R T IOIANFBERR 4 (P<<0.05); KR L ES
oA SRR R WA #2257, Wk 3,

F2 2ALEBSHEILEK zks
P piz BRSO
21 51
(m) (m/s) % %
INFIRERSZH 0.38+0.16  0.33+0.15  0.260.13  0.46=+0.08
TN HIBERG2H 0.4340.15  0.444+0.14  0.2940.09  0.37+0.11
t —0. 770 —2.175 —0.726 2.603
P 0. 448 0.038 0.474 0.014
x3 2HLESEERMEILE Y%.xts
20 531 PN Pz TS S 3.
NS ZH 6.37+2.69  15.9548.56 2.27+0.78  1.2440.51
TN HIBERG2H 5.2442.33  9.71+6.88 1.83+1.17  1.01+0.62
t 1. 258 2.251 1.213 1.116
P 0.218 0.032 0. 235 0. 274




PR - 2022 4E 2 H - B 37 B 2 )

T ) PRI A O BER fh t FsF, TA 0 R 5 2 1 PN S
SAFRE B E /N T IR S 4 (P<0. 05) , | J5 Jr
M ASRE 2 A R ERESEITFE L., Wk A,

F 4 2 L el P D Rk T 20 ) ) 5 BB L

m,x ts
20 51 AHSAP AHSML UHSAP UHSML
INFIRERSZH 0.1440.06  0.060.05  0.0940.06  0.024-0. 06
ToNFIRERG 2 0.1740.07  0.0940.04  0.1240.07  0.0740.07
! —1.170 —2.286 —1.453 —2.068
P 0. 252 0. 030 0.157 0.048
3 it

AR I AR R 05 2 0 A 25 ) ) 2 AR A RIS R 2k
{80 A T AE ML) 7 25 5| A i 20 BR A2 OB 58 N B3 9
RORTER . SHT AR ZE 0T GO R i 2 A F 58 3 IR
T SR BB - AT AT 55 F 0 T A
H R DRI B X R 3 - AT AT 55 AT A B
PR B2 R AR IXURS: ) 52 0 o 285 2Rk B . 5 T IR 2 A
EE DA e Bk 2] LA 2 SRR A 2 L B A ) RS 4 3
P A5 B R ) 20 A S e R ARG A A A Bl S R
XX A AE BE W AE AT 2 0 R A% B XUEL AT 55 b AT g
WA M T A5 0 e B ok — AP AR T 20 AT A S A A
T BRAR AR

A 25 ) OB A - SOIR AR 19 286 1k ) 4%
W RAAATIIRE S o Horh SOR AR R ER B 09 A
B FES G ATRT R A S A o R i AT
M ERAEE BT R AR A S 8
BSR4 AR R E N AL LRD
BN K AR BFACUE S o FEASIE T o, FRAT] A BN D e
Bk 20 B0y 2 A S A 2 B K ol i U A R AT ) fE
Xt AT B sl A ™ A 3% B BT R . WE SRR
W5 HFEMLE A REEAENFG A h B H LT
Hh R 2 B AR ) o R O . L 2 R A
Ao O LK T R R AR . HRTIA L X R R
i RO R B ED T AN TR RO A R A AT A 2
BRI BEZ AR TE B S AL R AR AT R
BONAT R R BT R B AT AT T R R A A R
BRI A B R RCA T RS AT AT 55 b AP )
FREAR . JERTRERY ISR  th T I A vp 8 B R 4
T i B AR AR SR R 0 - 8 3R YR R e
EriE AR XN R R T
R FREAR RS 5 HIE R e 20 3 AR S M 39 KA 38 20 D I

TERUHEAT 55 R3] KU A2 AT A s e 6 B R
FHOE L AR SCRF T 45 A T o DA B 5 20 4 A1 3 25
(VLR (1S5 RIS R 3 W = S N SO R U4 L € R 2
SN R TR ORI S R G D Ee 2 )

107

A B A 17 W 0BT A G o 5 5
A (AR 1R 43 0 0 52 R A T 3
HUEE 1 B 9 R T 2 6 0 O B0 X S A
ST AT A% BT I5 77 60 69 7R R AL 9 R 2
R U BT 0 5 7 15 40 20 5 B 2 A 0 5
T 2 A UL 06 8 1 5 A5 1 T O
A T ORG24 0 MO 4 410
DU HCAR K 3 7% 4 HE 2 F B 25 4 41
PRI

1 5 V06 R ) SR B R 5 B T 0t
AT A 25 6 1R 7 69 % 9 W, Patel
B YRR L2 AT 55 RO 2
S PLE LW o A R RS . 5 AR5 R
— B E BT IUBCE I A AT A
AR5 45 3 B0 JUIA 5 R AT F1 B LR 4 . 3
ORI S USSP A0 4T3 3 0 L
HEE A7 ATE R e 2 75 2 DL A0 W 08 45 B 0
TR T R R HE S o
WU AE 55 T HUA T L0518 6 DK ) gk
VT

ABFGEAF 152 — LR - DA BTTER AT MoCA Rt
RS2 T o 0 9 9 HEAT T (L
ARHE 51T MoCA 4031 43 L 3L A2 047 90 i
1 5 4 25 S P B 2 5 L E 0 e s TR 113 F
] 545 2T 7R 8 AT T WD
AR 0041613 FLOF AT 7 U AT 5 F 60 )
BEVFA . RO E 2 T 6 0 JE L 30 A 3 BRI
BRI DA 0 £ 95 5 TS 20913 R 0 0 I DA 50 K0T
.95 F 102625 i BB LR 5 90 R R

£ L 4o AT 0 T 6 B
T TR AR5 0 25 4R X0 2 A5 2 5 A R
HE P O BT R RRDL R HE AL 3R T 1
B 3 S i AR T 00 XU £ 5 U1 B3
PRI 22 1

[Z % k]

[1] Graff-Radford J. Vascular Cognitive Impairment [J]. CONTIN-
UUM Lifelong Learning in Neurology, 2019, 25 (1) 147-164.

(2] FEAEAE, ZEP9JRFBTE . WA v ) A 60 B 5 45 | Ak k131 1y AL ol
ek [J]. hEBEE IS0, 2016, 22(11):1285-1288.

[3] kA, Pinter D. 4F4 il A< v 8 25 A M 0 B B 05 10 & 6 [J .
I REE . 2019, 34(9):476-478.

(4] ‘REFL VAT MRS ZEANNELESITETLS
SERRE S BB S R [T]. P EEE M5, 2020, 26
(4):467-471.

(5] WRuAZk, AEf, TARER, 4. AR A R0 5 0k 5 A9 1Ot B 58
PERE (1], hEREE ., 2020, 35(07):383-386.



108

L6]

[7]

(8]

9]

[10]

Al-Yahya E, Johansen-Berg H, Kischka U, et al. Prefrontal cor-
tex activation while walking under dual-task conditions in stroke:
a multimodal imaging study [JJ. Neurorchabilitation & Neural
Repair, 2016, 30 (6): 591-599.

Hawkins K A, Fox E J, Daly J J, et al. Prefrontal over-activa-
tion during walking in people with mobility deficits: Interpreta-
tion and functional implications [ J]. Hum Mov Sci, 2018, 59(5) ;
46-55.

X E 2R BUE 55 IR I 26 v 5802 1 TR e &2 ob 9 F 5 a0 Ji
[JJ. R BE 445, 2020, 35(1):100-105.

Tombu M, Jolicoeur P. All-or-none bottleneck versus capacity
sharing accounts of the psychological refractory period phenome-
non [J]. Psychol Res, 2002, 66 (4): 274-86.

Yang L, Lam F M, Huang M, et al. Dual-task mobility among
individuals with chronic stroke: changes in cognitive-motor inter-
ference patterns and relationship to difficulty level of mobility and
cognitive tasks [J]. Eur J Phys Rehabil Med, 2017, 54 (4): 526-
535.

[11] Clark D J. Automaticity of walking: functional significance,

[12]

[13]

[14]

[15]

[16]

(171

(18]

(191

[20]

mechanisms, measurement and rehabilitation strategies [ J].
Front Hum Neurosci, 2015, 9(2) . 246-252.

Maidan I, Nieuwhof F, Bernad-Elazari H, et al. The role of the
frontal lobe in complex walking among patients with parkinson’s
disease and healthy older adults: an fNIRS study [J]. Neuroreha-
bil Neural Repair, 2016, 30 (10): 963-971.

Al-Yahya E, Dawes H, Smith L, et al. Cognitive motor interfer-
ence while walking: a systematic review and meta-analysis [ ] .
Neuroscience & Biobehavioral Reviews, 2011, 35 (3): 715-728.
Mink J] W. The basal ganglia: focused selection and inhibition of
competing motor programs [ J]. Progress in Neurobiology, 1996,
50 (4). 381-425.

RO, WHe . EREGE, . AT AT IR XUE 55 U1 25 X2 1
Mo A v R R B [T]. T EBEE BES A, 2018, 33
(8):988-992.

Holden A, Wilman A, Wieler M, et al. Basal ganglia activation
in Parkinson's disease [J]. Parkinsonism Relat Disord, 2006, 12
(2). 73-77.

Patel P, Bhatt T. Task matters: influence of different cognitive
tasks on cognitive-motor interference during dual-task walking in
chronic stroke survivors [J]. Top Stroke Rehabil, 2014, 21 (4);
347-357.

A, RN, A, S B R R L EREALITHE
FEMEMEm [T, REFRS, 2016, 36(03):61-66.

TR, L, BRI, SE. A TR DA B AR R AR 1Y B AT AN 5 R
yrifee [J0. hEFEAL . 2020, 35(12):660-663.

Herman T, Mirelman A, Giladi N, et al. Executive control defi-

cits as a prodrome to falls in healthy older adults: a prospective

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

Chinese Journal of Rehabilitation,Feb 2022, Vol. 37 No. 2

study linking thinking, walking, and falling [J]. J Gerontol A Bi-
ol Sci Med Sci, 2010, 65 (10); 1086-1092.

Montero-Odasso M, Verghese J, Beauchet O, et al. Gait and
cognition; a complementary approach to understanding brain
function and the risk of falling [J]. J Am Geriatr Soc. 2012, 60
(11). 2127-2136.

PR, B, BN, . - R B OUE 55 1E 2 AR N BR
BB S0 B R e D], b I B A B 5 9Bk, 2016, 22(1D) .
1289-1293.

van Vugt Y, Stinear J, Claire Davies T, et al. Postural stability
during gait for adults with hereditary spastic paraparesis [J]. ]
Biomech, 2019, 88(11): 12-17.

Hof A L, Gazendam M G, Sinke W E. The condition for dynamic
stability [J]. J Biomech, 2005, 38 (1) 1-8.

Cohen J A, Verghese J, Zwerling ] L.. Cognition and gait in older
people [J]. Maturitas, 2016, 93(9); 73-77.

Watson N L, Rosano C, Boudreau R M, et al. Executive func-
tion, memory, and gait speed decline in well-functioning older a-
dults [J]. J Gerontol A Biol Sci Med Sci, 2010, 65 (10): 1093-
1100.

Annweiler C, Beauchet O, Bartha R, et al. Motor cortex and gait
in mild cognitive impairment: a magnetic resonance spectroscopy
and volumetric imaging study [J]. Brain, 2013, 136 (3): 859-
871.

Montero-Odasso M, Speechley M, Chertkow H, et al. Donepezil
for gait and falls in mild cognitive impairment: a randomized con-
trolled trial [J]. Eur ] Neurol, 2019, 26 (4): 651-659.
Hermand E, Tapie B, Dupuy O, et al. Prefrontal cortex activa-
tion during dual task with increasing cognitive load in subacute
stroke patients: a pilot study [J]. Front Aging Neurosci, 2019,
11 (2): 160-166.

Mihara M, Miyai I, Hatakenaka M, et al. Sustained prefrontal
activation during ataxic gait: a compensatory mechanism for atax-
ic stroke[J]. Neuroimage, 2007, 37 (4); 1338-45.

PROMME, XUEE, WA, SF. IRTTIR I A op B R I R Bk
5Pl R O R [T, b E R e 5 Sk, 2010, 16
(12):1160-1163.

EFFPE. B, A PR R R Bk SR A ThRE L H
WA TG B RE ) RO O R LT JUAREE A, 2012, 33(7):
932-934.

Chen N, Xiao X, Hu H, et al. Identify the alteration of balance
control and risk of falling in stroke survivors during obstacle
crossing based on kinematic analysis [J]. Front Neurol, 2019, 10
(5): 813-826.

Den Otter A R, Geurts A C, de Haart M, et al. Step characteris-
tics during obstacle avoidance in hemiplegic stroke [J]. Exp Brain

Res, 2005, 161 (2): 180-192.



