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[Abstract ] Objective To explore the effect of intensive hip joint training on the dynamic posture stability of hemiplegic pa-
tients with stroke. Methods 56 stroke patients with hemiplegia were randomly divided into the intensive group (n=28) and the con-
trol group (n=28). Both groups were given routine treatment, and the intensive group was given intensive hip joint training on this ba-
sis. The hip joint training includes local muscle vibration training, continuous passive motion, progressive resistance training, isokinetic
muscle training technique, bridge pose, back wall and hip extension training, kicking training for holding hip forward. Margin of stabil-

ity (MOS) measurement and gait assessment table (POMA-G) score were performed before and afier 6 weeks of treatment. The fall in-

jury of patients was counted after 6 weeks and 2 months of
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significantly improved (P<0.05). After treatment, the MOSA (18.01+2.64 c¢m) and the MOSL (10.12+1.96 c¢m) of the intensive
group was significantly lower than that of the control group [ (20.35+3.16)cm, (12.21+2.37)cm]. The POMA-G score of the inten-

sive group (10.97+0.77) was significantly better than that of the control group (9.50+1.03). The incidence of falls in the intensive

group (14.3%) was significantly lower than that of the control group (46.4% ). The difference of all above comparison was statistically

significant (P<0.05).
training combined with hip joint strengthening training.
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Conclusion The dynamic postural stability of stroke patients with hemiplegia can be improved by routine

stroke; hip joint strengthening training; dynamic posture stability

R1 NAMEHREESREEEFENILR

I H XHHEZH (n=28) 5EfLZH (n=28)
AEWE (s, %) 58.23+6. 15 60.21+7. 31
By (x5, cm) 161. 76+8. 15 163. 04+5. 30
H/2(n) 19/9 17/11
NIHSS $E43 (x£s, 43) 9.19+4. 03 9.43+4. 45
FIMLE(n) 19 13
WAL 22/ £ ,n) 15/13 18/10

Jii 4 1L/ B AR K () 10/18 9/19

1.2 &7 HE

1.2.1 =Bm&E % Bobath Yk ik EW
B2 SISk, A48 T ROUL ST 38 5 I 25, WLsK ) 22 i
YNk, &G Bh B2, AR 5 B I 25, A il P A )|
Yk, FRBE T Jr BRI SR, LA B ShPEAR I R
(I AT - T R 28 4T, 38 30 min/¥K,2 R/d,5 A/,
Frerilgho A,

1.2.2 Baum A0 4% SRALAIFE R R R VI
TRITIIERE I AT RGO R AL N, W LR
B INZk 30 min/ IR, T RALYIZE 30 min/IK, 45 1
w/d,s &/ FRgilgh 6 J . A RS Hh 4 50
— ORI ZREE IR I SE i, 1oLl
4. ORFBILAIRS I, R FH R WL IR S SO 56
R FHRARTT , 1205 I T Lk 7, (et
FHZE LA S REMR 2 ° @%%%Tﬁﬁ%ﬁﬁ]éﬁ]( cond-
nuous passive motion,CPM) ,4%,%'1 JEHCE T T e’
Fras b, FRIETT V1A, PO L A A58 DG 7 T Al e
B 12O R T R R B R LR T, B bt
NG ARIEBOC AR AT T, 5359035 FH L gl i
A AT DG S AR NSO MRS % T A
AL T, @S AR I 25, 2K FH Biodex
System-4 FIEEH L1 RGEHEATUN L5 A3 e 45 fif
J'&/ TR RSN R LT B 250 ]
O IR AT RS R e A LR 2R 1 100 e A
F1., Oz sh, B M EML, J 5 9, 2
IR SRR, PARE 5~ 10 s JE R8T 1% 5
VERTORHE T I iz oy, HEA T R I 2k, @15 5%



- 364 - R E T EEZY 2020 4F 7 A4 22 B4 4 W] Military Medical Journal of Southeast China ,Vol.22 No.4 July, 2020

s 25, 4 FB T SRR S 57, MR B TP R 1T 20 em
DA SR 1) T HEHE A5 08 3 B O A LSk A %
5 A 10 s, B i SRR BT S iR . (DR %
W, B ALRR L, (MR TE R, £ ORI K
SEAMBE TS IR R T X, AR SR , 7S o i
TSGR S, VIZRR B Y LR RE Rt
1 DA EINZE%E T Brunnstrom IV A2 DL F H 14
AT, O~ @YNZ Tk —H O ~ OifER—4 ;%F
TIVBILIT 838 W LLO@@IN 27 2 —24H @3
VER—EH , MRAE BB R MRS DU P 2H D5 i
Tkt 2125 30 min,,

1.3 MB|IERR  TEIGITHIF 6 A4 R, 70
BIXE R BEAT Sl AR M D E DL BD A AL
F(POMA-G) PF43, By PP #4 H [a]— 3R 97 Dl 56 i,
FEGEHRIT 6 JJE 2 A H BRI & A S L,
1.3.1 #ARZSE INEREHE NI EE
U 2/ HE A7 B (the extrapolated centre of mass,
XCOM) 5EE L A (base of support, BOS) 2 [] 4 i
B AWTFRRIC S T B MU A o s By i R
(EE BRI HE AT D B A O B 0, e B
R F 30 O 00 A 80 o TH AR E TP PR, T
T EhZSFEE ML (MOSA) 7 XCOM 5 Rl i ik =2 8]
AR , 7 3 A5 A5 € #E (MOSL) i XCOM. Al it
0555 o B S MU T 22 ] B

1.3.2 smA#EB LMK 20056 UIEE T RS
A S AT (LA 52 Wil BRSOG4 1B ik G 7 1 0
M), Jolm R B S K T, IR A
B PR EXUNBCE 5 ANLLAMNRSREY . drid
AR 57 5 T O E A0 5% o B | B PN R
BB T AR RS S 2 R, AU 4 2 6
BHARAS . (I ELA Cortex 3K 144 10 AHAL Osprey
iz 3 i #& & 4 ( Motion Analysis, Santa Rosa,
California, USA ) SR ARICH2 5, 2 5 H 1T TE R-
Mill( Forcelink , Culemborg , Netherlands ) #15#1 |, /&
FRALEAT N E S A B AR, T E LA 100 Hz R
R TEVIZRd B v, AR A8 B D REAR DL 8 35 B 40
BR80T Sl JE A AR T,

1.3.3 $A%s LEIFAEE (POMA-G) £
FEED AR R I R S 10 4R H
B HE R 082 03tk s AR 4o 12
a3, o3 BOB R RN BHRFE B

1.3.4 selBALR e 6 JRITR 2 4
AW, KB BERE T (5 4 FZEit 1 1k)

PN 2 0 SRR 2 A A IR AT A v R A
A R RAEBRBIR T4 T 2 U0, b e 45 B
PN B TR B T A LA ) P 5 O, SR T R A R A
R AR, AT R 2 1R BN B R AR
1.4 ZitESH RS SPSS 16. 0 G- # k47
AR HEER B B L bR 22 (x2s) #oR,IBTT
T e L S F R FEC T ¢ RS, 20 ) 5080 L 4
KRNI REA ¢ K56, THECROBER XK, D
P<0.05hEFAGFE L,

2 &8 R

2.1 BHERERELR G2 4B H SR
SEFEZ{E MOSA \MOSL A2 5 88 it L (P>
0.05), JAY7 6 /i ,2 413 MOSA MOSL ¥#&ih
FEHT W (P<0.05) 5 506 HRATH e, s AL 2L a8
# MOSA \MOSL % /N (P<0.05) . WA& 2,

R2 NAMFEPEEEEATINEISREREEALR

(X+s,cm)

MOSA MOSL
IRITHT W7 TR HT RITR
XTRRL] 28 24.58+3.45 20.35+3. 16" 14.38+2.65 12.21+2.37"
AL 28 23.65+3.63 18.01+2.64"#14.16+2.83 10. 12+1.96**
SRALAEITRT L, * P<0. 05; 5% M41IR YT 5 HLEL , #P<0. 05

4151

2.2 SHRERITFSILE HITHT,2 41EH POMA-
G I R TH B L (P>0.05) . JGIT 6 JH
J5,2 R ATV or Y A i 2 B e (P<0.05) 3 5
X HRZH LA s A A OmE D6 R o B 08 Fkt K
THRUE R L RIFE A B E PR (P<0.05), W
%3,

%3 NAMEFREBZRFHESSTMH
(POMA-G) 53 EL 2 (s, 53)

Xt HRZH (n=28)

=

Ll

SEALA (n=28)

TiH
ey gl bEvig = IRYTT AT

A7k 0.68+0.48 1.00+0.00* 0.75+0.44 1.00+0.00 *
SR (RAEM ) 0.39+0.49 0.79+0.42* 0.42+0.50 0. 86:0.36*
K (IEFM) 0.96+0.19 1.00+£0.00* 0.96%0.19 1.00+0.00*
FIEEE (IRREMN)  0.460.51  0.64+0.49 0.50+0.51  0.89+0.31 **
FEEGERD)  0.89+0.31  1.00£0.00* 0.93+0.26  1.00+0.00*
A XFRIE 0.32+0.48 0.57+0.50* 0.36+0.49 0.86+0.36 **
AL 0.64:0.49 0.89+0.31* 0.68+0.48 0.93x0.26 "
EH AR 0.96+0.58 1.43+0.50* 1.00+0.40 1.46+0.37"
YR T AR v 0.85+0.59 1.58+0.50* 0.86+0.65 1.86+0.36"*
R (GERE) 0.21£0.42  0.60+0.50* 0.25£0.44 0.93+0.26**

B4y 6.36+1.31 9.50+1.03* 6.62+1.42 10.97+0.77 **
SRHIGIFRT IR, * P<0.05; 50 BAAYT IS L, #P<0. 05




R PG S 24 2020 4F 7 A5 22 B5 4 1 Military Medical Journal of Southeast China,Vol.22,No.4,July, 2020 - 365 -

2.3 BAEXZERIEE HE AL F DR
100% , 17 19l 835 % A= AR, [ d& s Ak 4l 4 fil (& A=
F14.3%) W HRAL 13 B (KRR 46.4%) 41 2%
SA G E L (P<0.05)

3w B

3.1 WMERRERESENBRGEISN WX
TRFWIZSIRER WO, W LB T Bs
ShRERT, BRAEOT 5T B IR A o i 0 A8 7 e S A
A AR BAE S P A AR S AR Ay T, P A
SRR RS 155, B AA BT ) 5 RS R 58405 42
SR S8 00BN g b P 1o AR B0 AN 13 S i A
ST LT 55, 42 S i e e A PR,
R M A D R 26 A 0 =X, B X 4 20 7 -
SERFA R DI RE R R T 58, LAY i e R85 112 Bl e
VAN GRS
3.2 WEHREERERLINEHNXBIN N
rh e A 1 BRSSP TR TGS IR BB ik
EH EATERINRE, A b s X D RE 1T 2L
X S i LSRR B 80, el T U M A E 3 A 1Y
AXSFRVE, B E AR AR AR 2D AT I B A B0 125 i 1) £t
e B SR 2 0 M I B 8 BB X S 4
AR AT, A B3R MR OG5 1 3
Sl UURE U 4 9 5K R 52 8, IURE Y A & PEAT
TS PR 1 Bl 1 5 ILARE il i 3k &
B2 s B 5w AR, HOR B OCTT LI OGS
E B OGS T AT SR T S Bh
AE I AOPR S, S5 Ml A5 s PR AR K T ot
S LHTE MR TR AT E I, B R B0 BE4E
FRTE AR T Z N RE ) 5 3 5 0] i S A S 3 T
JE AT LAVESE S0 -G FRAY T BRI, X O 90 A8 1Y
Wk BATE S E L BRI (center of mass,
COM) 2 N A& B 7 I R A 8 oo 2 85 T g vt
(center of pressure, COP)J&AVEH T2 Fa#B 1
=43 0, COM BY COP AH Xt 32 £ 1 19 o7 &
R T ANREH R RERERS S
ARJBECo AR T X 7 e 19 2 0 Sl A 1) Bk ]
R, T AR R B LA REMT . Roelker
AU R IR R i 0] % B = e g AR
PRI ; Granata S50 & BN B A7 - B b 35 47 &
5 4 B PRI T A 2 59 50 FA AR A 3 28
s BRI, B AT P AR 0% 7 R A o7 AR B A

O, BRI e g s 9 7 B8 R S B R85 i 9 0 A
AT IVER e e i 78 43, eV B K X R
A BT IO D e b A A A AR g, 2P A RN
T AR RS AT, AP X At 2t % T BB R e ke
R RO ) AR e PR 2 I AE B AP
Fhre g E
3.3 BXTREAINGHSTERERE Mt
TR S0 RIS FEAR B S A 4 5
FHPIAN T T, AS BI85 3% 1 7 1T B A A 43 B 4 O 19
SER ALY 25 G o 2 o= D e R85 199 B0 2 S AR 1
DEREIR R AR

T, DA S IR SR 32 T e R A
SEREFNUTC I ey Sk WL ES O MU 46 AS 24y, U
WU B 22, 47 Bk e TR A i PRI w9 2 1
FESCEER R 88 G o 2 O 0 R R phy S A 3
AR E BRI E $2 105 5 A )
ORI E= 2 NG RN Nk 27 IV e = £ L N il
DT B AR5, h AT R R
MOSA , J e 25 4 AH T 0 452 70N, 25 28 6P Bk it 2%
EIXFLL BT RERE AT, AR A IR LT 5 vk ik ®
@F R TFE RN I 2k, J7 k@l sk By sk AL
BRI AR R T, s E@ T sk R Ak R fE T, 3h
YE@ ] $ = LT, £ DR R AR Tl D 1
T BT X i e 1 20 AT SRR O B R RO A
BNl A7 B T 0 B R B0 ) TR AL R
THRENLEXFRE, AR REN, 40t Bk
BRI T IS , iR Ak 4] MOSA 5% Bt 4 AH
FE A S8/ A 25X BRI A0 i S B

IR ARSI, e 8 E 22 RERE AT 2
AL I LCREWURIIE R AL (22 IE LA 2 3
IRENI i f O, IR P AL Sk > | B i
RIS, BRI AE1E s, e 8 H T R shieh
JEASIE AL A RS 1 TR Sh 7, 25 FEBR AR
JeR U R RS o3 IE £ A7 A A 51 e
TCIIBER, PR S IR+ B PR e, KR g 22 . )
AR AL 8, BRI B A S50 ) g L 7%
RFE4 | BB E AR R BN 3K Y MOSL, 4[]
FEARXTE R, ExF LA DO REREAT , AWFSCR LT
257 O] SR PSR =5 e LK g, ik
QA FIT 5 A A M58 S LS 4, ZhVE A R T4
PRI T e 53 25328 30, ShVEOA R TRAUIF (2 i
PUARIEH At DIE i B Tl fmie



- 366 -

Zrpd E B R 24 2020 4F 7 A% 22 55 4 W] Military Medical Journal of Southeast China,Vol.22 ,No.4,July, 2020

XA, B v e DN AT oo 1, il N [ 2 RS
THIRE . ABFITATREM, 20t Eidiiseyimier
BN SRR MOSL 0%t FRAH B s, i
MRS BE X PRETE PRI A B P,

LE LTIk, AT SRR, A5 W R i) 5
fifi b, SRAL NGOG LR A I 2R, RE AT R0 £
o A P i R B A R E T, AT R &
ek, AT ZAEAE T i THFFE A 4
N A IR BLYT AR A IR 5 A B AP B L AT R
T 1 A7 22 1) B8 20 22 ) T 52 ) 3z Bl 2 AR A A B
SRENESE S e i — A0 LB AP AL T E 15
FIAE R 22 5 BT 0 i B S S B AR E I [
O, 3 1 — AR A U T A it

[ &% k]

(1] fIRE, PR, e, & ETE-BsiEhi i ER
JEBREZE A S [T]. PREEBEZ, 2019, 22(1):
2681-2687.

[2] Kim D, KoJ, Woo Y. Effects of dual task training with visual re-
striction and an unstable base on the balance and attention of
stroke patients [ J]. J Phys Ther Sci, 2014, 25 (12)

1579-1582.
[3] 3K B, ZEWmeifh, Wokse. (e R AR By S L)
SV HTRE I AR CHET T )], F m R E A B ( A AR
BE2AR) , 2015, 14(4) : 48-53.
[4] B F, BPERAR, B0, SFOEWHEFEASHELE R
BYPERMIBH IIESHA L] PEHAR TR, 2015,
19(24) . 3882-3888.
[5] BEE, & Ik, KEE, S WREHRBELITROS P
LB KB S ER RN HT[T]). FREREZESRE,
2012, 27(5) ; 442-447.
(6] Z= ¥, BEM, WL, 5. 2B IR BH
WRTWRZErgm (1], b EREE R0, 2015, 30(8):
798-800.
(71 7% ®r, ORFER, T, MOCT I AL IR X A 58 /5 (i
BF AR RE R R S [ ], A Ty B2 e Ak,
2019, 37(5) . 152-153.
[8] WhHLH]. Thera-Band HTBHLS I N L5 45 L I3 I k3%t i 45 oo
BETHZIHRELENEm]]. TR SR,
2019, 16(21) ; 60-61.
[9] Sivakumaran S, Schinkel-Ivy A, Masani K, et al. Relationship
between margin of stability and deviations in spatiotemporal gait
features in healthy young adults[ J]. Hum Mov Sci, 2018, 57
(5) :366-373.
[10] # &, EFHE, X . Tinewi V-if 555w R I K
SEFRE D VAL T R T] . E R AR R AR A, 2019,
34(5) : 601-606.

[11] Olney SJ, Richards C. Hemiparetic gait following stroke. Part I .
Characteristics [ J]. Gait Posture, 1996,32(4) : 136-148.

[12] Balasubramanian CK, Neptune RR, Kautz SA. Foot placement in

[13]

[14]

[17]

[19]

[22]

[23]

[24]

[25]

[26]

a body reference frame during walking and its relationship to
hemiparetic walking performance [ J]. Clin Biomech ( Bristol,
Avon) , 2010, 25(5) . 483-490.

AL SR T R, AR A BT A LA A e
DI i A v 5 S AE S AR B AP AT S RE R RE IR [T ] e PR e 22
WAk, 2018, 31(1) : 32-36.

JA k. RGALELE CEFPE R R XA AT ISR 38 X
[A]. hEBEEOTE L . BB m AL s B R e3R8 SC sk
(R [CT. HEREZATTE dC( R BIE 5 52 ER) il
#K, 2012 3.

Ikai T, Kamikubo T, Takehara I, et al. Dynamic postural control
in patients with hemiparesis[ J]. Am J Phys MedRehabil, 2003,
82(6) : 463-469.

Corriveau H, Héber R, Raiche M, et al.Evaluation of postural
stability in the elderly with stroke[ J]. Arch Phys Med Rehabil,
2004, 85(7) . 1095-1101.

Madehkhaksar F, Klenk J, Sczuka K, et al.The effects of unex-
pected mechanical perturbations during treadmill walking on spa-
tiotemporal gait parameters, and the dynamic stability measures
by which to quantify postural response[ J]. PloS One, 2018, 13
(4): €0195902.

Kao PC, Dingwell JB, Higginson JS, et al. Dynamic instability
during post-stroke hemiparetic walking[ J]. Gait Posture, 2014,
40(3) : 457-463.

Roelker SA, Bowden MG, Kautz SA, et al. Paretic propulsion as
a measure of walking performance and functional motor recovery
post-stroke ; A review[ J]. Gait posture,2019, 68(1): 6-14.
Granata KP, Lockhart TE. Dynamic stability differences in fall-
prone and healthy adults[ J]. J Electromyogr Kinesiol, 2008, 18
(2): 172-178.

Canbek J, Fulk, G, Nof L, et al. Test-retest reliability and con-
struct validity of the tinetti performance-oriented mobility assess-
ment in people with stroke[ J]. J Neurol Phys Ther, 2013, 37
(1) 14-19.

Yoo, M I BUMER S SUNE UL 800 A A A
RBE AR T E MR T RONEE [ 1], WL B2, 2017, 39
(11). 878-881.

Peterson CL, Cheng J, Kautz SA, et al. Leg extension is an im-
portant predictor of paretic leg propulsion in hemiparetic walking
[J]. Gait posture, 2010, 32 (4) . 451-456.

Peterson CL, Hall AL, Kautz SA, et al. Pre-swing deficits in for-
ward propulsion, swing initiation and power generation by indi-
vidual muscles during hemiparetic walking[ J ]. ] Biomech,2010,
43(12) . 2348-2355.

HsiaRoche N, Bonnyaud C, Geiger M, et al. Relationship
between hip flexion and ankle dorsiflexion during swing phase in
chronic stroke patients [ J ]. Clin Biomech ( Bristol, Avon),
2015, 30(3): 219-225.

Hsiao H, Gray VL, Creath RA, et al. Control of lateral weight
transfer is associated with walking speed in individuals post-stroke

[J]. ] Biomech,2017, 60(5) : 72-78.

(Wr#s B H3:2020-01-13;  f&[E A H7.2020-02-24)
(RERE: T2, HRXRE RA—A)



