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Effects of Pro-Kin balance training on balance and the risk of fall in stroke patients Di Xiaoxia, Li Xinming, Zhai
Yueping. Department of Neurology, Xian Gaoxin Hospital, Xian 710065, China

[Abstract] Objective: To investigate the effects of Pro-Kin balance training on balance and the risk of fall in stroke
patients. Method: All 48 stroke patients were randomized into treatment group (n=24) and control group (n=24).
Both groups accepted normal rehabilitation therapies. The treatment group was treated with Pro-Kin balance equip-
ment training additionally. and the control group with routine balance training additionally. The balance ability was
assessed with the berg balance scale (BBS) and the Fugl-Meyer balance scale. The walking ability was assessed with
the Holden walking ability scale (functional ambulation classification, FAC). The ability of daily living was assessed
with the Barthel index (BI) before and after treatment. Meanwhile the BBS was used to evaluate the risk of fall. Re-
sults: After 6 weeks of treatment, the scores of BBS, Fugl-Meyer balance scale, FAC, and BI scales were elevated
as compared with those before treatment ( P<Z0. 05), and BBS, FAC scores in the treatment group were significant-
ly higher than those in the control group ( P<C0. 05). The risk of fall in treatment group was far higher than in con-
trol group (P<C0. 05). Conclusion: Balance training can improve the balance ability in stroke patients, and reduce
the risk of fall. The Pro-Kin balance training is more effective.

[Key words] balance equipment training; stroke; balance; the risk of fall

- Ly 6 B 1 2 0 A TR DL 14 e 28 T i R 45}
SEAR L BERS S EURE AL U R P ATRE ek B R
R A R T A AR R R A
5 15 S RE ) A A7 b . o] 0 i 24 v R 5 ) -
DIRE D BB KUK L 42 v A P R R B R AR TR RE T
JA 2 R W R T L AR S B AE RS Pro-
kein VA7 Y11 25060 fil 2 v £ - D R L R ) XU 4 52
M o

1 #BREFE

1.1 —f 4 BEBL20134E6 A ~2014 4E 6 A

W H i .2016-12-14
M B TG 2 B R Be i 22 R FEZE 710065
FE A Al B8 75 (1979-) , &, F2 97 BRI, 35 52 N 35 1 28 3¢ &2 O 1 A9 TF

e

25
Ilo

VG 22 5 T BRI 1 28 R B2 ELAE 45 400 A o 1) i A< v
B A8 B, GBI A A AR B A 23 5 DU i 4 [ ik
L4595 23 DU 2 912 Wb S, IR 283k 6 CT s MRI
1432 R I Sl bk A i DX A s H ot s A B X R R
WRIR S RRRAE 3 A H DLW, MR T 28 A A IR AiE A2
2 E ARAS T 2E R 5 TN R , 68 52 ) 32 It OF e & 48
2 R Brunnstrom 43 # 35 TIT #3 & L b s NTHSS<C
15 435 2 28 UG ) B A 4 G A8 B2 SR 0, HE B s A
W T g 7 B R 5 B R Bl 5 7 O L AR T
ABAN 4 5 AF FL A 52 e 25 A7 9 UL PR B 6 1 8 JR R Bl 48 R
Gipi i, BMEPBENLY N 2 4145 24 B, O ML
170,24 7 9 AE S 41~72 4, P (57. 58 £10. 89)
% T 7~30d 14 f],31~60d 6 fi],61~90d 4 f;
Aerfr Y w11 6 AR BB 13 4815 AR rp i Sl A2
14 .4 10 B, QOQXFH4. 5 14 6, & 10 6; 4F i



PEBERE - 2017456 A - 532 B 3

31~79 % - (57. 29 +11. 58) % s fi f£ 7~30d 14
#,31~60d 5 i, 61~90d 5 @il s 5 H 2 R . fi HH i 13
B AESE 11 i, A o). 22 11 LA 18 Bl 2 A
BH R 22 R RS E L

1.2 Fi# 2 HYRALL Bobath J7 ¥ . Brunnstrom
H AR \Rood J7 ¥ A 2 LA A ARAE 5 AR (Propriocep-
tive Neuromuscular Facilition, PNF) | Tjj G ¥ H, $1] % .
Y R LG I G o ER i SRR YT . X R TR
FIRIER E AT MR AN 2 BRGNS IR
Je ik B TP AT AL P BEAT 25 0l ST P A R ABUT
HL RIS IR 5 B W P B Al TP AT R L IR
BE LG, I ZREEBE LU B A4 . S
TR AR H DR /) 5 a7 A IRy DR /) 5 A 2851 4 )1 ik
T 3] Bl 25V A1 2 5 DA B R 39) PAT MR 3% ¥ 484 il 2 g 52
et B i g e B L WK A AR bR SR bR
Pro-kin 5 Y1l 254X ( TecnoBody 2 & 4 77 i) PK254)
HEAT P SRR N2 . UIZRTT 58 4T Pro-Kin A K 8
PEAR SR I PR 0 07 10 SR SR AE S) ~ Sy X Ayl
A BR T A2 BR X8, AR5 ARl I a2 2Rk S R 9T 7
%, BARINZ D5k s - O A (3 7 AL i S 7 il
g AR R A LN D s g EARCT B
AR O [ I WL AR T P A B b AR O B
(25 RN S I TN 1 s S L A i
HINGREE; Quli e AL T B sh A # I 2h  BFAEIR Y7 I
85 N A B Bl O B AR A R BRI R E
ESE Ry IvA A S R SRR S el R Y
JRE 36 ok 9 R I ) | R B RE ) A5 O I 5 Y HE )
. 2 HEF R RGN E Ny 30min, &4 5d. 723
%6,

1.3 3 4rE R Berg Fff i % (Berg Balance
Scale, BBS) .Fugl-Meyer ¥ ffif & 3 1F- 72 ¥ #7 i€ 1, %
H Holden 247 68 J1 73 9 it % (Functional Ambulation
Classification, FAC) W& 217 1€ J1 . R F Barthel 35 %%
(Barthel Index,BD ¥ H % 41 fig 77, [ I % H BBS
PEAR BRI A . OBBSY AL 14 A PRI E , 4 50
RHL0~4 43 5 FAF Al B4 56 4. o (H L R
-1 fE S kT, @Fugl-Meyer P 2% . 045 7 S 1F
W H 2 4y, 85 14 4 S {E L $ 7R 7 1l B
T80, @QFAC: 43 0~5 9, X R 0~5 43, 4 B =
HATRE TG, @BI: /1 10 A~30 H 4R, i 43 100 45,
SO ADL BE 78R . O BB XU >R T BBS i
FIVPAl BBS<T40 43 4875 A e s st

L4 it Fk R SPSS 18. 0 Gl #1748
T, R o4 s Fon 4L BB R H
MSTAEA ¢ K 0, AN B BCR TR « Ko g, LA

197

P<<0.05 NEFHGE IR XL,
2 BR

IBITI5 > 2 41 BBS PF 43 . Fugl-Meyer V- ffif & % .
Holden 2517 43 9% . BT & £33 8 3A 97w B b 42 & (3
P<C0.05), HWEE4H BBS & FAC 42 i T % R4
(¥ P<<0.05) ., 2 AifJI7 )5 Bl & F-M 1 U) G 43
HiEZEF TG E L, WK1,

B 380 XUBS: PPRAK 7R L VAT T . 2 4R S ) BBS 1E4)
BI<<40 43 ¥ WA RS s 23R 97 I, X IR A 2
BBS=40 43, B AR BEAR T 8. 3%, MW ZH A 6 1]
BBSZ=40 43 BRAE] XU FEAR T 25. 026, BEAR AR BE i K
T XF B 2H (P<<0.05),
x1 240897015 BBS.BL.FAC.F-M¥-Af 7k R 01E 0 L4

6} 1) Ii N
5% WA BBS BI FAC E-M -1
WIEZH JGI7RT 19.8149.45  33.9622.31  0.79+1.41  5.2142.70

(n=24) IRITIG  36.3479.85%® 75.00+14.37% 4.13+0. 61> 10. 3341. 467
XTHRZH JRYTFRT 20.89759.21  42.08418.11 1.33FE1.40  6.54+4.48
(n=24) JRIF/E  27.631+10.85* 75.21414.26* 3.0441.23* 11.9642.10*

587 HT LR .2 P<<0. 05; 5 %R 4 H gk, P<<0. 05

3 Wit

i 7 b A S 5 V5 D e R S OBk AR] L 2k
(RN AN ST 51 S 4 B PR 48 7 B T L B MR SR 4
i 2 3 AR A R Z R B M R AR R ) AT
SRR R H R B2 IR OF B AR L AT T Sh Y
R AR 2 E T R EURE B AR T
BELT S THTE Sl AR ) AR TR 2 HE— A5 0 i gk i XUR:
Gn ] 48 g I A R R Y- D) RE L ol G m By 1 4R Y
P R AR RE ) R E M E S TAEZ —

BB iy R T D R BT R A s i
R DA R VR AR W AE . OQBENR a IR
DRER i 2 v i 3 el 0 9 TR T ) SR A
HRX e 22 28 G2 D RE A % DL Y 7 A T i A o
AR H R Z B IGT  R L BRAE  E AR 1400 ~
39965 b AR P F L AR A BT R B A AR % 1 R
1% A 2R L B T BOBK ) 45 B AR DL & A s el 0 BEIN
E - E e o N AN Bl S SN A TR AR R
JEHIE NIV AT & SR AU, B AR B 5 5 2k
R Kt . O ER 0 HR (B 22 IR 25 2 fif
FEE I BN Uk 55 F I RE 3 R L B Bk ] AR L
kA

i 2 e 5 0 0 PR g BT I L JDLBK D R TR
T It B BE S T BT RE 0 R [ Y- BE ) A2 4
Je S BN AR Hh R B B 2SR AR L DY P A e



198

TI R Xt BB R/ R AR L AN Y R A3 7T B 31l ST A A T
ERAEEERN,

AT AR H BB & 36 97 1) Al A Pro-kin 7
AN G, G5 SR MW I 2 R E R 17 B
A TG BE 7 SRS T AT I AR s EL R A A - Al M
ATRE A SE AN RR b AR T AT BT, Pro-kin - £
I EhAS R — 2 1) R B 2 45 ek A A4 185 28 4 7 25 6 11 5
MRS B 1 B 5 R F- A AORT 22 AR AR Y
BhAS BT 1) M AR A A 4% ol TR S B N A2 i
P, VR B RO P ] 0 AR B O TR S AT B A
FUE IE 2 3 32 B8l 48 & G2 7 i F P 8 ) g 19
AL 5 BB A 0 1o U0 I E 0 T RE L R AR A R L 4R
ST AT Rl R TR S 5 U e
IR R P i R R S A T g

ATFGE 45 5 % . R Berg - fif 1 32 3647 16 5] 1F
Aifi s X FECZEL B8 IXURS AL R AT T 8. 306 (2/24) LB 4 >R
F Pro-Kin - i {X Il 2k J5 &k 18] KUK B AR T 25% (6/
24) 4278 Pro-Kin -5 Il 5 e 58 A 250 ek 20 i 45 v i
BRI AR XU . R AE T H S Pro-Kin S 4YI 2k
RE A 4R o R R i 5690 A9 42 s s 1 Bl 5t 0 43 A X
Pl o B8 o 00 i 1Y) £ B RE ) Kos shis il ae L 4R
RIS S B LK T, T R A TE ST IS Bl B
[Fi) i 308 3 A ) S A I 0 R AR 2 2D i il i B T
b AR B AR R A T RE L AT e D B R A K
UK A o B B B R R A AR E N AT E e BR
(3G 7% Ao dar B A 0 5% B MRS g o A Pt 5
FATH ADL 2 VIAH S . 1 F- 4 I 25 R % i35 1 i o)
e $Em AT S R S L LTI R AT RE
B Fw AR I T Bl RE 7, DA T B A A5 b s 0 i A e R
£ 3 18 XU , Pro-Kin A Il 25250 S 3 4,

£ b, Pro-Kin V- i Il 2k BE 0% 42 &5 I 4= h R 1
HATRE ST, 00 H R ARG 15 S BE 7 L 4 R OF 1 RE L s
1 B AE) 1 XU

(&% k]

[1] Noriaki Maeda, Yukio Urabe, Masahito Murakami, et al. Dis-

criminant analysis for predictor of falls in stroke patients by using

(2]

(3]

[4]

(5]

(6]

(7]

(8]

9]

(10]

[11]

[12]

[13]

[14]

[16]

Chinese Journal of Rehabilitation,Jun 2017, Vol. 32 No. 3

the Berg Balance Scale[]J]. Singapore medical journal, 2015, 56
(5): 280-283.

Kihun Cho, Jacho Yu, Hyeonsook Rhee. Risk factors related to
falling in stroke patients;a cross-sectional study[J]. Journal of
physical therapy science, 2015, 27(6): 1751-1753.

W BKET, SRR, SF. WSS UI R X i A s 6 A ST
W mysg R [T]. h ey R R SRR R, 2012, 34(1): 45-
47.

] 55 DY R LA B A R S UL A 2 UL A R 18 W R
(1995 [J]. thAEmM AR, 1996, 29(6): 379-383.

MU FHLIEME, F. A bR A D RE R T O R Y L
(7] hERE IS8, 2016, 22(6): 667-671.

G, TRk, MERAR. MamREEIMIL dba. AREELR
¥, 2010, 253-253.

Schmid AA, Acuff M, Doster K, et al. Poststroke fear of falling
in the hospital setting[J]. Top Stroke Rehabil, 2009, 16(5):
357-366.

AR, B, W AR H RS B AR ) IR Y 9 A
SR, AR B, 2012, 9(4): 166-168.

Duijnhoven HJ, De Kam D, Hellebrand W, et al. Development
and Process Evaluation of a 5-Week Exercise Program to Prevent
Falls in People after Stroke: The FALLS Program[]J]. Stroke re-
search and treatment, 2012; 2012: 407693. doi: 10.1155/2012/
407693. Epub 2011 Nov 17.

e, JrOF . HELL AR, SF. MR R R A 0T AR A S I TR R
ST ] AT RFREE 2R . 2014, (3): 453-455.

A, G W b RO T R T (i T A B R ) Y
WEFELT]. AN EE2E . Wy e 2 ROFEAE 24 50 E . 2002, 22(1): 43.
AT, BFSETY. SRAL T D) AR A X I A h BB R e [T .
el R A S5 R k. 2010, 32(3): 219-220.

Mao YR, Chen PM, Li L, et al. Virtual reality training improves
balance function[]J]. Neural Regen Res, 2014, 9(17): 1628-
1634.

Forster A, Young J. Incidence and consequences of falls due to a
stroke:a systematic inquiry[ J]. BMJ, 1995, 311(6997) . 83-86.
Teasell R, McRae M, Foley N, et al. The incidence and conse-
quences of falls in stroke patients during inpatientrehabilitation:
factors associated with high risk[J]. Arch Phys Med Rehabil,
2002, 83(3): 329-333.

Cakar E, Durmus O, Tekin L, et al. The ankle-foot orthosis im-
proves balance and reduces fall risk of chronic spastic hemiparetic

Patients[J]. Eur J Phys Rehabi L Med, 2010, 46(3): 363-368.



