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The Effect of Pelvic Compression Belt on Gait Velocity, Cadence, Step
Length, Stride Length of Gait and Dynamic Balance in Stroke Patients

Young-il Shin, Jin-young Kim", Ho-jong Lee?
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ABSTRACT

Background: The purpose of this study was to determine the effects of a pelvic compression
belt on gait abilities and balance in subacute stroke patients. Methods: Twenty two patients
with subacute were recruited and randomly assigned into two group: Two group offered
conventional physical therapy and occupational therapy for five day. The group was composed
of twelve patients. Participants in the experimental group were given the pelvic compression
belt and conventional physical therapy, conventional occupational therapy, although conventional
physical therapy and occupational therapy provided in the subjects in the control group. To
assess the gait ability, the GAITRITE system was used and the Balance system SD was used to
test balance. All measurements were performed before and after intervention. Results: The
experimental group shows a significant improvement the cadence, velocity, step length and
stride length in gait (p<.05) and show significant increase in the dynamic standing balance
(p<.05). However, control group shows a significant improvement the cadence, velocity, step
length and stride length in gait (p<.05), but shows no significant differences in dynamic standing
balance. Furthermore, there were significant differences gait velocity, dynamic standing balance
between two groups (p<.05). Conclusions: The results demonstrated that the elastic pelvic belt
application is effective to improve gait velocity, dynamic balance in the subacute stroke
patients. Thus, the elastic pelvic belt is seemed to be one of the potential methods to facilitate
the active rehabilitation program for hemiplegia patients.
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Figure 3. Compression pelvic belt
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Table 1. General characteristics of the subjects
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1 ARCfAIRIO| Ytk

N
-
[l

—-_

© o
o 0F m
T o

I+

69.57+5.34 kgOI‘,?i9|31, HEE

Ay do
02 o rir ogt

D}H| 4m 0|o+|:r MAS =2

, OfX 4Qo|QdCt H
. ‘éﬁﬂ *._"é!% 158.64+8.94 m,
65.71+551 kgO|Rol, LEZF
_L:|*'C"'50| 10Q0o|QAD, B
A0HH| 4 O|RUALCE MASE
20| 29, 1530|
|01|*‘| *'64—75—1} I:H

-IE
ﬁ
oz rr
e}
=R

= o

¥

EI

(o))
o

|->+
A
rlo

1 o0

ot o2
Lo o

N ol
~

I+

o~
o~

“Mean+SD
MAS : Modified Ashworth scale

By METOM SR YuBudE Hg
M 40.28+21.05cm/secO|1l, ML = 48.63+21.70cm/sec
oz FII5IRAA(p<.05), CHETOM BX © EALZE

= 48.48+24.63cm/secO|1], M8 = 50.44+24.35m/sec
oz ZIISIACHp<.05). & Zo| T.F HoE2 4
0| 8.35+3.45cm/secO|1 CHEO| 1.96+.931cm/sec
2 £ FE 7H KO8 X40[7h AATHP<.05).

HES MHIOM S YUrBUEE Mg M
221m0|T, M8 & 3644+11.07mC 2 S8}
05), i=20M =X ©™ 3431+993m0|1, &
9+1OO9cmO§ S7tE|ACHp<.05). & T2
Bigjzke AMHFO0| 3.96+3.07mO|1 CHZEFO|
T2me 2 £ FEt 7+ X0[7H YACHp>.05).
BEY2 dHT0M STt YESHEE HE T

& 72754241322 Z7}3}

20N =X M 73.75£19.87m0| 1,
44+19.19mO 2 SIS CHp<.05). & =
. A £0| 8.09+5.83cm0O|1 CHZ=FO|
-3.69+157me 2 = FTECH 7t oI5t Xo|7t URUALCH

32 B
H 5
T+
AN

3@ Q L
B o et © Jot
S 9 ¢ 4ot
I+ =
AN w
o U ~
NS o

o0

10

Jor ot

e

Lo_|. ~
m

rlo

uOF
-I_I



|X] 2019:25(1)63-70

)

b

WS M RAL.

o
[=)

cAEak|E

]

[=}

a
G

Chehs

10 OjX|= S

o
O:
o

ot 2

t
-1.770 .094

10)

group

Control
(n

erimen
group
=10)

j

(n
Pre 71.77+18.46%76.35+18.54

Cadence Post 78.82+20.38 80.10+20.00

Ex
ta

Table 2. Comparison of gait ability

Mo_a._..ﬂ._'wo_eo_eﬂlﬂeo_eﬂMﬁlr._l_._uw_o_e%.kﬂnr._nw aﬁuto__ﬂﬁu._awu_ﬁl_ﬂ._:_mvﬂl._m_e_.__@ﬂnm_nﬁw
Ramos w2  0RM 00X __ K @ 0 PO R S = | =3 R I
o e 1 A= T =
= LHr LU oO._ooua moO un %o ujo i 1o N _ 2 o |§.H_._ K §=_H Ml E o n u.__oLl.A foH
Jo ol xr e I T~ =t 31 o K ol oo TS .“_.u._ﬂ_|Ko_.._ B3 Q@ Moot B
'R m R oMo e SO H YU WD Ry S T «» o B0t
) o T ] o ®© .

o ' %0 51 K Kol o § L MR @ O < o M3 X A Tl
KodoM Xgr N g Ny @ SNMMN au o™ Ty arsqd T My
BN 220w FEREB ety U esm  “KHagrn wsgI X
K O T0 = ™ NN = |O_HH_._ 104 H = — Fll un ol T ol c R0 I &
= = =2 YKo Foun A OE G oF tw NP0 XLy O gy = gl ol — g go I B 2
NS S o= O Klo - S8 u go " 8 = o » as ) [ X o ol H ™
st T g XA gWaang®TRemCE HunogmdnsTamg
Sy WO ® 8 =X po S b oy ar W TR oo BT ooT X mr o
Az iz ~oFs s KK m . 2 uo B 2 N oo g U™ B o TE Ho w S
sz 2o Mg § 3 T T L U T~ T = ¥ i uo
_.En.m_%Ll_._._ Muxﬂo_emml T TR A S _||_HL|_._.._m XIAW&_._._._ = ~
— %0 ~ M o wir 7l ® o5 o3 _.__o_._._._ o O & L|L(|\o__._L0|+° DY S = . =2 N QR Blol w o 2
mameﬁmhﬁoﬂol_mx_omw_u_Eo_)@ﬂﬁ%%MEMWH%EWﬁﬂ%goﬂw_r_ﬂum
uxn,ﬂr_w__ol_ﬂwo% Inﬂ%mﬁmol_h_/aon RUN=g: Hm__”ﬂ_ﬁ___zo eI T T
B E RN YO E e WS 2T w0y, E a_ml__ﬂJLgﬂ L
ol S o ETQ_M|,.__oe.WE_.,7 ,ﬂ_MMomu._EwO_._M Ko X _— E__E_._._OO_E_A._EEﬁo#w._
Wrlgml " goa8 " eacsl 9 toan Jerng il e s W by s stn n
KK OO AR5 &S KX R st Ay T RTHRIBT Ty
BRI Mmoo o SRWE FM T e R L e Ko, T R
of = X J EET > 5 M ,._o(ﬂ._o“_._oLl_.Tx_' wmod o o= 0 = . T oo
- o ] et ~N c © © Y < H m
Ko mr o = &~ Ko o O T e Bl xR  MES U RS gy
Mo boms LeMss 8" Tmw s o G+ sr E oz KwZ
AHUBRS T HWS gHBHdohIm™omny "0ATUFTRWS QoI F R
H o koo M IH HH E R G0TKNE T K ol 10 R s kM5O HolQ F o0 X H

S " o BoOR B R p

S = @ Tl RoEx_o._M._B. o 3

_ N . + g

@ 3 S o R0 o & S ©

© o 152} mr 3% = [ e il

A — 2H_ 5 3 i

_ _ S oo ouwsvod I ~

M 0 o ~ o o 3l O wop UF TH Vv o =)

© m o S 0 x K o £ |-
o~ I ¥ © RS o O m H TRg KM= 58018 X o
N NN N O AN O oI v Y = = 1 clsel 4 + ~ 9
0 Q|+ H W OH 4+ 9OlH H N Q & i H S Y x SIEF o0 o T 3
v 2RI ZmGgw 2RI N o B8 VHs 2083 D © o

s S S = n o~ LU IR - g1 g N -

> o o5 oo of T "pUmi 5| 7

SE NI S b S oo SlEs .
20883t T30l I2 Loom, ERSR OZIEYS 8
S Q4 4O QA S g HH MG g A A Bleg o 1 3 B
! N o N NERSR © ~ Y oo @ K Moo 5§13 ™ o

QX M ™M I N - Q - 0ol — 0o 2 co|l N «

D . B e o m™s g |55 ™

— = o

tp%mtp%%tp%%tp E_Dla_.mx._mh._.__u_ﬁ IS o B a

o % o = = o = KU @O0 o s o - o | H
= mﬂ_zs.__@w._m_”_r.ﬂmec._ S a & o
= > —~ [a) ol . 0V _ : H K1 . ] IS}
g 279 s v |3 T H = o L o 3
2 4 $HE | ZbE |{ RISy o E 2
m 28 v o hoT |3 oD S M.lﬂoq_._._._ 2 S 3
172 > . N == = [ales >
2 5 ™ B[l o O 0k B OO g

67

2Ot 2aHH0|2t SHALE Ol = ATOA 2l Zufet

IV.



SLSHA HEEIX|

off Al

=

2

A
o

5k,
of HICH-EX0|1

.
o

T

E% XEF 0

[o13=13=1]]
H =2

b

—

StH, =4

ol

jod

==

o+
100

3

HE Ze7t ULk

2006),

=
S

Sk(Liebenson, 2004)2 O/ 1

2006; Mens

=3
S

(Haugland

M
)

ol

|

Jjo

ol
100
B0

X0
Toill
nd

Lo
i

K

=

ol

= GToIA Azt

i

B} 24 o)A

Klo
ki

J4

8l
gl

Hu

o w0 OiX= 2ntE

Tl

T =T H| oA

o

22 Xo17F YA

o =
= O

4

o

Z CIYst =0 X227 Qlon, Mzt

[=}

A XEMI0IA

2 A|ZICHCarr?}t Shepherd, 2004). 0|2{3t &

—

[

o

I.

H
o

a4

K27} 5%H O]

pds
(=]

K

®l
ok

Ko

EH
=

re-

medicine and

physical

of
habilitation, 4" ed, Philadelphia; WB Saunder's

stroke In: Kottke Fj, Lehmann JF, eds, Krusen's
Company. 1990;656-678.

Anderson TP. Rehabilitation of patient with complete
handbook

o
ey
=

Pz

—

[

P

.
o

7t

=
=)

40.50%01| M

H
44.20%2

-
o

-

T(Jeongd} Yoon, 2006)0f Af

M= 25

o
=

HEKIA|

L

SE F 4253%00M S5

2009)0f| M

—
[

https://doi.org/10.1097/00002060-199012000-00015

oju

ol

ol

Woodley S, et al

Evaluation of changes in pelvic belt tension

Milosavljevic S,

Arumugam A,

3%

o<

<+

oll
oju

i

SEOILt X|=9t Hl23 &1

tasks.

functional
and physiological

weight-bearing
manipulative

of
therapeutics. 2012;35(5):390-395.

2
and pelvic movements during a dynamic reach-

https://doi.org/10.1016/j,jmpt.2012.04.019
Campbell FM, Ashbum AM, Pickering RM, et al. Head

during
Journal

2008), 7|

=3
oS

2013; Pel

=
S

M (Jang

|010
JA—

o

CHKrause

x4

oju
300
80

od
&r
K0

ro
0

OH
or
ol
7
K0

|

K

Rehabil.

Implications for physical
Med

Phys

sitting:

Arch
2001;82(12):1655-1660.
https://doi.org/10.1053/apmr.2001.26818

ing task in
therapists,

Carr JH, Shephed RB. Stroke rehabilitation: Guidelines

ALt olet Z0o

53

o

tof 71of

for exercise and trainning to optimize motor
Butterworth-Heineman Oxford. 2004.

skill.
https://doi.org/10.1016/s1356-689x(03)00041-9

ALY
E9| 20| @7

= 7tX3 Ak

68



Cabanas-Valdes, R, Bagur-Calafat C, Girabent- Farres
M, et al. The effect of additional core stability
exercises on improving dynamic sitting balance
and trunk control for subacute stroke patients:
A randomized controlled trial. Clin Rehabil.
2016;30(10):1024-1033.

https://doi.org/10.1177/0269215515609414

Charness A. Stroke & Head injury: A Guide to

Functional Outcomes in Physical Therapy
Management. Rockville, Aspen Publishers, 1996.

https://doi.org/10.1016/b978-0-7020-3373-5.00011-3

de Groot M, Pool-Goudzwaard AL, Spoor CW, et al.
The active straight leg raising test (ASLR) in
pregnant women: Differences in muscle activity
and force between patients and healthy
subjects. Man Ther. 2008;13(1):68-74.

https://doi.org/10.1016/j.math.2006.08.006

Haugland KS, Rasmussen S, Daltveit AK. Group inter-
vention for women with pelvic girdle pain in
pregnancy. A randomized controlled trial. Acta
Obstet Gynecol Scand. 2006;85(11):1320-1326.
https://doi.org/10.1097/01.a0a.0000288268.20801.32

Hwang BY, The effects of the proprioceptive control
and visual feedback for the limits of stability in
patients with chronic hemiplegia, J Kor Soc
Phys Ther. 2007;19(6):37-41.

Jang HJ, Kim SY, Park HJ. Effects of the pelvic com-
pression belt on trunk muscles activities during
sit-to-stand, and stand-to-sit tasks. Phys Ther
Korea. 2013;20(1):1-9.
http://dx.doi.org/10.12674/ptk.2013.20.1.001

Jeong HS, Yoon JG, The effects of pelvic tilt exercise
on balance of hemiplegic patients, Phys Ther
Korea. 2006;13(3):41-48

Jorgensen HS, Nakayama H, Raaschou HO, et al.
Recovery of walking function in stroke patients:
the Copenhagen Stroke Study. Arch Phys Med
Rehabil. 1995;76(1):27-32.
https://doi.org/10.1016/s0003-9993(95)80038-7

Keenan MA, Perry J, Jordan C. Factors affecting bal-
ance and ambulation following stroke. Clin
Orthop. 1984;183:165-171.

OF

Cfare s c 222 x| 28H3| K| 2019:25(1)63-70

r

https://doi.org/10.1097/00003086-198401000-00021

Kelly-Hayes M, Beiser A, Kase CS, et al. The influence
of gender and age on disability following is-
chemic stroke: The Framingham study. Journal
of  Stroke and
2003;12(3):119-126.
https://doi.org/10.1016/5s1052-3057(03)00042-9

Cerebrovascular  Diseases.

Kim EJ, Hwang BY, Kim JH, The effect of core
strength exercises on balance and walking in
patients with stroke, J Kor Soc Phys Ther.
2009;21(4):17-22.

Kong, SW, Jeong YW, Kim JY. Correlation between
balance and gait according to pelvic displace-
ment in stroke patients. J Phys Ther Sci.
2015;27(7):2171-2174
https://doi.org/10.1589/jpts.27.2171

Krause DA, Jacobs RS, Pilger KE et al
Electromyographic analysis of the gluteus med-
ius in five weight bearing exercises. J Strength
Cond Res. 2009;23(9):2689-2694.
http://dx.doi.org/10.1519/JSC.0b013e3181bbe861

Kwak KH, Lee DW, Bae SS. Effect of pelvic tilting ex-
ercise and gait training on gait characteristics
of the patients with hemiplegia, Kor Phys Ther
Korea. 2003;15(3):45-64.

Laufer Y, Dickstein R, Resnik S, et al. Weight-bearing
shifts of hemiparetic and healthy adults upon
stepping on stairs of various heights, Clin
Rehabil. 2000;14(2):125-129.
https://doi.org/10.1191/026921500674231381

Lee JE, Yi CH, Kwon OY, et al. Dynamic balance and
muscle activity of the trunk and hip extensor
following the wearing of pelvic compression
belt, Phys Ther Korea. 2015;22(1):49-57.
http://dx.doi.org/10.12674/ptk.2015.22.1.049

Mens J, Inklaar H, Koes BW, et al. A new view on
adduction related groin pain. Clin J Sport Med.
2006;16(1):15-19.
https://doi.org/10.1097/01.jsm.0000180869.37673.7b

Oh KB, Back JY, Effects of core-stability training on

balance and postural control in the stroke pa-

tients, Kor Public Health Research.

69



2012;38(2):81-88.

Pel JJ, Spoor CW, Goossens RH, et al. Biomechanical
model study of pelvic belt influence on muscle
and ligament forces. J Biomech.

2008;41(9):1878-1884.

http://dx.doi.org/10.1016/j.jbiomech.2008.04.002

Pereira HM, de Campos TF, Santo MB, et al
Influence of knee position on the postural sta-
bility index registered by the Biodex Stability
System. Gait Posture. 2008;28(4):668-672.

https://doi.org/10.1016/j.gaitpost.2008.05.003

Shunway-cook A, Woollacoot MH. Motor control:
theory and practical Applications, Baltimore,
Maryland: USA, Williams & Wilikins. 1995;319.

https://doi.org/10.1097/01253086-199620010-00023

Sackley CM, Lincoln NB, Single blind randomized

controlled trial of visual feedback after stroke:

70

B g2y 2 Y 0 Xl g
effects on stance symmetry and function,

Disabil Rehabil. 1997;19(12):536-546.
https://doi.org/10.3109/09638289709166047

Van Uden CJ, Besser MP. Test-retest reliability of
temporal and spatial gait characteristics meas-

ured with an instrumented walkway sys-
tem(GAITRite). BMC  Musculoskelet  Disord.
2004;17:5-13.

https://doi.org/10.1186/1471-2474-5-13

Vestling M, Tufvesson B, Iwarsson S. Indicators for
return to work after stroke and the importance
of work for subjective well-being and life
satisfaction. J Rehabil Med. 2003;35(3):127-131.
https://doi.org/10.1080/16501970310010475

Wall, JC, Turnbull GIL Gait asymmetries in residual
hemiplegia. Arch Phys Med Rehabil.

1986;67(8):550-553.



