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Effect of an Application of Pelvic Compression Belt on the Strength of Hip
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ABSTRACT

Background : To assess the effect of a pelvic compression belt on the strength of hip flexor in healthy young
individuals. Study design: Pre- and post-treatment measurement design on one factor was used. Methods : 30
healthy volunteers (male: 15, female: 15) participated in this study. Dynamometer was used to measure the
strength of hip flexor, and measurements were performed before and after the application of the pelvic com-
pression belt at neutral position of hip joint and at 30 cm raised position from floor with straight leg in supine.
Results : After the application of the pelvic compression belt, the strengths of hip flexor measured at both posi-
tions were significantly increased when compared with before the application (p<.05). However, at neutral posi-
tion of hip joint and at 30cm raised position from floor, there were significantly different in the changing pat-
terns in the strengths of hip flexor between men and women (p>.05). Conclusion : The findings suggest that the
pelvic compression belt is helpful in strengthening hip muscles. With easy application, it is sufficiently feasible

for clinical use.

Key Words : Pelvic Compression belt, Strength, Hip flexor

I. M & BAE S8 AYSHA] Zshdinh B3t dAeE

7Ie o] daf S ZAE 7HA AL 8] E et

Aol Aol digt sieta AAa wd = YIAEAES A2 FAd Aol et Bt
FESY FHOR Qs aFHE F53 AFHE Y B3 2750} Fh(Cook, 2007). ¥ 8-F A5

HAA: DA
Z2 300716 HIAFAA] BT 895 96-3, TEL: 042253 —6220, E-mail: kimsy@dju.kr




36 cthgrEe|x®ste]A] Vol 15, No. 4, 2008, 12, 31

AFHE 715 RAY e 10~30% Je=
w3 Qlth(Albert 5, 2002; Bogduk, 2004).
AHEALE AT FoE & AR 2l

, SHARHE &gtes BHAHE 34& 475t
S 3th(Vleeming 5, 1992). E3F I8 9] 7]
Al71aL =R O] A& =ol7] flshe
A Eo] F2FE o] UtH(Pel &, 2008). 5}A]
FE= ok WA 9 e ¢t

% =
HoE 913 B2 o] SHHOR £55]

Ot
=
£
)

Of

f
[o
|

r
flo to rlr wg

52 ol

_

i
o
i
=)

o
ML o
&or
ofl
_OIL
h
=
i
©

o

K

Jus

I,

T

l
of

o,

T

mechanism) H
sto] Ao £A1E 2HsHA HER a5 =5 F
Zo| g
2002).

ZHE FEF #H E(pelvic compression belt)«= A4
= dHtsto] 3 A 71AE A oEN HEe
o

S ROl T, olF B3 HBHA 2] 715-S FAA

-
g
=
&
2
ol
€
8
ad
s
>
Q
=
?‘” o

7171 {s5to] AREEZ Qt) Vieeming 5(1992)x}
Damen 5(2002a)2 7424 9] QYo gk A+t
A BHIES Fo ekt ARl @ 44 7]
Ao disl 840 aYE Hiskglck Mens &
(1996)1} Ostgaard 5(1994) %= 42Hd ¥ A==
dez gt AFolA T5 A 717dooll gt =4t
HE O g5 R3St v} QIt} Vieeming 5(1995)2>

A o] EQPgdS HAaA7]7] gt ShEE 9
FFE AAAEE Tl FAF R AYsiict E
gl Damen 5-(2001)2 34 o4& o & 3 A+
oAl IHHHET} HAHA L Mg LS B
St=tdl &3 lokal HAskqity T12]al Mens 5
(20060) A4l AE I T35 TAENA ZwhE
EE L35t Vs 9 8 FHAE = U

o dgaraol g et
QPube F7HA Amele] Agshs nhEEe

[e)
o]ti(Richardson 5, 2002; Vleeming 5,

S7H7I= A =
1992). o]e} o] FYMIEL 7|EHo g 74 Qhdhs
&3l A IS wolvkErhe Aol 7128t

3 QJA|THRichardson 5, 2002; Snijders 5, 1993;

Vieeming 5, 1992) o]l gt Hsh4] FFa 44

O WAl ALEL WA S Aefolck

ool & APt AL oS SoR AP
Aol YA I J12R sto] BuEES] Hgol
nY FHAY 2] olHT JFS MALAS

ototw 1A A wslgct.

B g A7) Bae] Fofstn 8ol gL
52 3le] Riol of7he] Buzol 91 shAu WA
B ol Ago] gl AUA 30(A: 15, of
A 15)& Ao AT 1A 644 717 5
o 9lye] Aol Al A, 3HA 22 ofst W B
o Q= A, shxo] FFATA BAE Uk A 1
2 A A AL glo] Aste] YEg ojshst
A ok AR B ATe] dgRel A A9 Az A

3 Bl Agstgon, daREe] AF Hold o
o oS WA A AAE AYs)

= 52.9 kgo) it st
o] 3] Aol 90.5 cmo| Al o AF= 83.

OHEE D).




E 1. 907 Cjaxie] 2uksol S4
LixHn=15) 04 &Hn=15)
(M-+SD)
Lto] (M) 21.00+4,02 2020+ 68
AA (cm) 174874653 162.67+537
HZE (k) 68.33+9.30 52.87+3.68
ciz|Zol* (cm) 90.48+4.79 83.88+3 81

PHEEHEEES

OZHE WEA}X|9 Zol)

2. B

ZHHH E(COM-PRESSOR, OPTP, Canada) #-& A
Fo I 2R T 245 skl 29
A(Power Track I Dynamometer, JTECK Medical,
USAYE o] &3tgith. 2AS ol §ste] BA7t 27
NS §AT o] nykd FIe] Ay A4 2

9e SAST BE 4R A% S ol gs

T 2 u

Ak $A1E BhA 9] AA2 vEE A ZpAoflA] gro g
=]

1A Y= sHAlE %

Aol ok % sAE &

o 2o 2eAe 54 NS A5 A e
A 9] 158l AR kg ST A
A SHAE A ek FomK B A B3
H 5 fEstel 28 skt BE 252
MRE e <Pl A LA skl

3. ojo] A}

& Aol A AP 2 et AALE Alsech 4
A P Lee(1999)7) A A8 e ol &atgich. 2
AAA HER ghuke] wAe 47119

o %
4

v}
N

1o

©

1z

rlo

ﬂiH
o

1o

ol

I

)

e N

off

o

Kgol 717} A4Sl DI B2 2ol vlAE Y 37

N}
o
Il
T

z
Im
]

22012 2H| 93 A

T3}
r
[[O
i3
oY
>

UZ ke Qhueie, 2) Buel % S 4
WE RO R QUi 3) 935 BU 4B ¥
Y& Wgen, HE ABES AYS Wo g
T, TeiT 4) 93 Tikel HEES AUS wero
2, A% 4BEe FUS Yo et

3l9] 47hA] WO = HAUAL hote Aol A
SE5H o2 A A AAN(active straight leg raise)S S}

T2 ZAEFGTE 4717 FA19] orel s Lrlojg
Aesly ke Hade o thakr}t S 3%

H—12 T10

54
AAE splo] 7P H9ckn BAG g
FupES Agsis Wuom Agstach Bury
QPURE Qrul MRS FHE ASS Fol ST A7
A 3 Abgo] BE Aaby ol A%HoR dist

ZHHEL Lee(1999)2] HWhHol uwle} AAMAIZ
(anterior superior iliac spine) HFE ofgf F-9of -85}
At AFA AALA AR oral A gH ol 2yl
Eo] Himo] o= 2 o] 235}e] 229l Qrure

qgspet. nwd 2R A FHY 2 3
L ompael F3 9lAe wEEA} sheo g
30 cmzol® A EHE=E SHA A ALY YAIA AA|
3t thMens %, 1999)(18 2).

252 290 Z4L Tubaeo] 48 M3} o

o
N



38 TighEFelx&2EE] 2] Vol 15, No. 4, 2008. 12. 31

>.

g 2, 2329 3} SHA
XA, B. 30 cm 223

&
32 32

lo od T o
H
uly
S
K
W
fobrr
&

=
H
ox
flo ox
1o
{>
o

=BT
Jiil‘\l;
0 |
o o
%}1
I
fog
TN
S
Hu
o Z
=
2

ok
R
ol
o
N
()
Of
o
s
M
o
o2
1o
Jor
1
o ¢
)
Of

2L

>
> o
of ol

o ot o
kaikﬂl_iq,ﬁﬁ
o2

%

e 2

M8
@
o

ofs
-

=
g oo

-0,
A
o,
flo
N
i

f
L
i
Do)

o
_cI)L
2

B
>
i)
32
i)

i

oX

{
r
)

X

L

4

(repeated measure ANOVA)S AF&35FS ).
KL BAS stel RASE (@

ATt

Lo o o ox mlo & b o
e
2
i=)
it

m g
rJ
i)
Mo¥e
1 o
FLI
1o
_m

S i)

S ol
}l.x_l‘
x,

O
-

1. ZUMIE 28 ASof napd a2 289

Zlo] vl

29 91309 30 om S A AALSE el A Zuba
Eo| 4§ A% npA T2 A FHAY 2
o Afolg Hmalerh WAL} oA BE Tub
EE Hg3py] Aol uls) A8 Fol Y AH oA
I FTAY To| [OF /e Hglon
(p<05), 30 em sm AARAE FAFHORZ 3

Ato]
ZyE  Bwws
Mg =y 9z HE AN HE =N t
(M+SD)
=2l 9x| 3852+739 4113+772 3.84*
o 30cm
SRRAA 31514596 3494+560 217
Z=2| Qx| 2282+580 2482+436  4.34*
{1} 30cm
+ + *
SREAAL 17.39+460 1959+392 258
=2l 9| 3067+1031 32.98+1033 408
™A 3ocm
Sx{zIAAL 2445+889 2727+914 484
p(.05
2. ZYPIE Mgl W Ty 232 29
Hso] thid zpo] vl

AA ol A= 12.2%13.32%94 ~7}§ BATHY 3).
oA FH  AACIAY 2o ®Egol
12.05+20.35% %27, 30 cm 6}1]1_] AXF Aol A=

ol




HRIZIAE R0l 2

o

KM oA 2 30 cm

REA|

23 5

W 30 cm SIAIRH A

50 1
30

T W OO of R OM N B OBP oof m 8 < I wK o) %o
8 3 8 8 B o= X g ® g o WO H S H R o X
RT =g s g & FFTHR
= o (= ™ T N = N S RN S X S ol - T
& S o T oI M B2 W EE P~
© S 0 w2 Oz wm N oW X dom T g o
= % 2R o S5 m A ~ &b
o XA o ! R o W R o do w~w o % N ol 5 X
© o S Q b o N RO do IS Nogo © =% 9 S @
8 9 3 B *THDEaTo ;i w21
s -~ ) g 1u' B! ° .H__l ~
T = 7 L S IR - e R PR
M Br R or o rlJ = N H B oo ol
- - - . S EREMPET s pAax 00 D59 R g
M 5 © %o TS | o %, ) M i ~ 5 K -
fF T EP® IHmTo HYwT
© [V () N N o= [y N o — _, o0 W o —
© S IS) N -~ W Y - EK o m N
e - @ W ER o L m B w7
- oF & mm T iy o o B 5 1&.1_ X o roR I i w2
_ W TO 0 0 © o & n o 8 X o A b i o 1n_rrm
T =TT o e 2N E o= oo ° o Mo 2y 2 2
R 3 o B « o o o KUm A
Ar Ar o Ar Ar zo R i v s S SN i . )
Mg S 2 Mg M A e e FemP EhRm gm WDy
il ow” g @il @ oz 8 ® s Q NS R X R oo
2 ErSdR By TR zameiiuseontRig
R v @A THTFMT T RS WT U W oo
- o woP & W o o
ok _“__.-m 2 ok Wm Mw ._Wv.rm e _y._:‘__ W
00 — 2 0f0 - PR = T T
&I ﬂo:u s ok x Rl ﬂo:u S M w8 ) g o
T e .
C Y E < - oo o R ok 2 ol
o onm i 5 ) 2 9 % ™ HoEe
. “ w B KON & 7 o
'l i Rl o 2o M T “ B
=l | Y X K H Mr
™ ! B oy N R o x M T
= | = oy X R ol El — M
o “ 6o m XA - wTE
o K __ 2 P oo L]_,_ i . 1 _ﬁ ‘m_-
6o ML_ } 00 ML_ wr E o = e N
y = " ©ow g Xy ool
2 wﬁ i o] WT = P ﬁm_a u_.
- ol - ol ° ! il nu R
5 ds EERE LY L
K~ ~ =
Y T o S X T = | o])
- - _ N\— © S op do m.ﬂo _lrw "
o ™ =) =) =) [S) < H ! N ,ﬂl X~ ©
s @ 5§ F o w No X ® BN
A b= A S ™ o

]

9

|

o
fil

2008).

=N
[S)

wo) gy ow

2002a; Vleeming

=N
[T

LEHd tH(Damen

o] 715l kel

=

2 BEEEckSgambati 5, 1997;
Fgl—:&x%

3

= 1990). A

=

Vleeming




40 TighEelx &S] 2] Vol 15, No. 4, 2008, 12. 31

N
ik
i)
o
1o
o
b
)
fo
s
rl
A=)
ui
ug
i
ol
a
N
N

ri
o
= &
S
o
2
[N
%
Lo
n
A
2
1o
ol
N
i)
o
9

4
A
o
o
U
*x
K
r]I.
-z
N
2
)
T
=
2
o IL rlo
Lorlo mX O

.
o
oX,
o

N, olN

N
N
i)
fat
]
(T T
=
iz
N
N
M
(M
o
ot
r {
)

E A7) 9 25 e

S~
Lo oo R
o

o

oo

rl:ijz_étuizrunz
o

i)
lo
¢
oX
ox
o
o
o
>
N
PO
o
U
[‘10 T
ol I
e
o LRomd

4 K

(Mens %, 2006). =114
o R AYT|Ee

o} 317 QTupE

i
o & rlr
opp
Q‘L
rr
po

o
i
o> 10 ox
4
A
AE
rl
i)
ol
ot
o
offt
o

_—>‘4:'
i)
0,
N
off
fllo
O
o
>
N

2 0
o

o i
o
rlr
poy
o
B
=
©

{

i)
rwzhf
oo
oo fu
= >

ol
mdgoﬁ

o

|

o &
Ol-m blr
%

_9144
o
£ o

rlr
of, i
ok

L T o

ol
B
»
Y
o

DA
S~
>

(o>

it

i

1
oo rh A

e oft 1o
)
Ol
o

N
o
Y
>
I
ki
)
2
1o
1 o

o

L o
ek

Of
o,
)
off
fllo
Ay

2

(e}
o,

_\_4

>~ ‘l'I
o
o
o
D)

-
S r
1o
ol
o
i)
o,
o:

lo

FH = w(O'Sullivan®} Beales,
2007; Roussel 5, 2007), 85 FAM9] A& H7|517]
?ste] @2l AREE AL )ltH(de Groot -5, 2008). X7
WO 75 7EE 554 SHAIAAS Y dAR
o] 3ltkde Groot 5, 2008). ¥E 9| IX|&} 4=FA|
459 do| Toll Wt 259 592 debE 4 9l
7] Wizl A 299 S oA 54 AAl=
] = Q3 A Y E K Weir 5, 1994). 1322 2
AollM= S A9k 30 em SHA| A AALEH $1A] o
A 27 1@ 2520 SARA 29 S

e ZumEe] 28 9179 w3

pacs

of

ol
o
A
i)
L

~

%

)

~

o
O
d
rr

oy
B o
S~

X
=
e
0
o

1
2
lo
Hu
el
ot
i
~N
£
M
=2
AT
rlo

o

N
il
iy
i)
¥
FN

)oll 2-83h7] Hihs 2 AR

&
2
n
ol
_O;L
rr
PO
o
finj
fo
i)
n
ne
4
¥0,
£
w)
2
B

. 2002b). o] & AATre] M=
HRR o) il 91X)%
WO AFAE0] RF 2ol
£ Baskn QA SshEe

o] 11t} Mens 5(2006)

fo & o ot 1
)
1o
Y
roh ﬁ I
ol
i
o
s
o

flo =

NPEES X g

A S AN SH YL FHe Fob WA £917} 5}
Aw 3 B2 gA o] FarstEka steick & o
To| Aupi olejst Aa ATl Aver Aol
QAgiTh. & AN ML GsFHQl Zre|Ale] S
2 W) $lstel bl BRne) $H4 2Yg
%9 1219} 30 om A AGNA 242} =gt
SEA SFANAAGS AT ) A 2R F
go BaAHol7] ujie] £ ATol4 ZHH nyHd
Fae] 2Ee HEA YA 0 S

¢
ol EHhEES] avs Higt

=
Mens 5(1999)9] &1

7 Avtet gAstt

Iy =50 28 Sk AAEE 9 2
of JuHAsl 7] Ak Agol 9hg Aolch o)
Geee A7h Bue] HAS Ba) Rold & 9
on, oj Wi 2850 ekl W WA ek
(Kidd %, 2002; Richardson 5, 2002). weba 2 o
of Auelx ByUES] Agom Qg 2eo) P
o 2o QPYA ZUteh WAl 28 Se] A8 &
S B4 waE gew Bew 4 o

2 A= e ES e E SR ES)
oGS Hrrar Aoltk A AAE F3 RS
P A2 BAAA E e 02 A4

s
— W oo R o> N oE

-

10

Anbe BE $579 AT UvsAA 28317
o= ofelgol e Aolth. metd & Aol Ans
EdE ahge] WA 7)ot walo] Uk
AL o sho] A HIE AR AT




V.3 E
B ATE ATUE g S 93 A EL
ol ZUMES] 2 go] AT AR LA
FHo) MY BHA 2elo] ofust JRE vHE
A& otry] glste] AAE YLt & ATe] AR
ket gt

LW BE 0k g $UAAI 30 on 547
A% ARl A BUMES Ag7] A vt A
B Fol FRLY o] S5 F7HEY
£hp=<.09).

2. FHAAISE 30 em SHAZ AL ALAelA T
E A Fo] Uit 2329 2en A 4
olol AEAg-L 8l%Thp=.05)

olie] il BYRIES Fo) Zukd) L A7)
YRS FHAD + USe ouideh BuraEL
HPWEL upstol Bl APYE BTl 4
FAQl ol A B4 2RE] 48 HAAY|T
QA WA A7 Helah] o] S5
SEUET WA AHE Ao] AHH Yo o
¥ BASS Ao TuMEe] A Brishs

Q50| AdElofo} & Hlolct

[=]
Hag

Albert HB, Godskesen M, Westergaard JG. Incidence of
four syndromes of pregnancy-related pelvic joint
pain. Spine, 27(24):2831-2834, 2002.

Bogduk N. Management of chronic low back pain. Med
J Aust, 180(2):79-83, 2004.

Cook C. Orthopedic manual therapy. An evidence-based
approach. New Jersey, Pearson Education; 2007.

Damen L, Buyruk HM, Guler-Uysal F, et al. Pelvic pain
during pregnancy is associated with asymmetric

laxity of the sacroiliac joints. Acta Obstet

Kgol 717} Aol DM F22 2ol oL g 41

Gynecol Scand, 80(11):1019-1024, 2001.

Damen L, Buyruk HM, Giiler-Uysal F, et al. The prog-
nostic value of asymmetric laxity of the sacroiliac
joints in pregnancy-related pelvic pain. Spine,
27(24):2820-2824, 2002a.

Damen L, Spoor CW, Snijders CJ, et al. Does a pelvic
belt influence sacroiliac joint laxity? Clin
Biomech, 17(7):495-498, 2002b.

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, 13(1):68-74, 2008.

Hodges PW. Is there a role for transversus abdominis in
lumbo-pelvic stability? Man Ther, 4(2):74-86,
1999.

Hungerford B, Gilleard W, Hodges P. Evidence of al-
tered lumbopelvic muscle recruitment in the pres-
ence of sacroiliac  joint pain.
15;28(14):1593-600, 2003.

Kidd AW, Magee S, Richardson CA. Reliability of re-

Spine,

al-time ultrasound for the assessment of trans-
versus abdominis function. J Gravit Physiol,
9(1):131-132, 2002.

Lee D. The pelvic girdle. An approach to the examina-
tion and treatment of the lumbo-pelvic-hip region.
2nd ed. Edinburgh, Churchill Livingstone; 1999.

Mens JM, Damen L, Snijders CJ, et al. The mechanical
effect of a pelvic belt in patients with preg-
nancy-related pelvic pain. Clin Biomech,
21(2):122-127, 2006.

Mens JM, Vleeming A, Snijders CJ, et al. The active
straight leg raising test and mobility of the pelvic
joints. Eur Spine J, 8(6):468-473, 1999.

Mens JM, Vleeming A, Stoeckart R, et al. Understanding
peripartum pelvic pain. Implications of a patient
survey. Spine, 21(11):1363-1369, 1996.

O'Sullivan PB, Beales DJ. Changes in pelvic floor and



42 cigrEe|x 2IketE]A] Vol 15, No. 4, 2008, 12, 31

diaphragm kinematics and respiratory patterns in
subjects with sacroiliac joint pain following a
motor learning intervention: a case series. Man
Ther, 12(3):209-218, 2007.

Ostgaard HC, Zetherstrtom G, Roos-Hansson E. et al.
Reduction of back and posterior pelvic pain in
pregnancy. Spine, 19(8):894-900, 1994.

Pel JJ, Spoor CW, Goossens RH, et al. Biomechanical
model study of pelvic belt influence on muscle
and ligament forces. J Biomech, 41(9):1878-1884,
2008.

Pool-Goudzwaard AL, Vleeming A, Stoeckart R, et al.
Insufficient lumbopelvic stability: A clinical, ana-
tomical and biomechanical approach to ‘a-specif-
ic’ low back pain. Man Ther, 3(1):12-20, 1998.

Richardson CA, Snijders CJ, Hides JA, et al. The rela-
tion between the transversus abdominis muscles,
sacroiliac joint mechanics, and low back pain.
Spine, 27(4):399-405, 2002

Roussel NA, Nijs J, Truijen S, et al. Low back pain:
clinimetric properties of the Trendelenburg test,
active straight leg raise test, and breathing pattern
during active straight leg raising. J Manipulative
Physiol Ther, 30(4):270-278, 2007

Sgambati E, Stecco A, Capaccioli L, et al. Morphometric
analysis of the sacroiliac joint. Ital J Anat
Embryol, 102(1):33-38, 1997.

Snijders CJ, Vleeming A, Stoeckart R. Transfer of lum-
bosacral load to iliac bones and legs. Part I.
Biomechanics of self-bracing of the sacro-iliac
joints and its significance for treatment and
exercise. Clinical Biomechanics, 8(6):285-294,
1993.

Sturesson B, Uden A, Vleeming A. A radiostereometric
analysis of movements of the sacroiliac joints
during the standing hip flexion test. Spine,
25(3):364-368, 2000.

Vleeming A, Albert HB, Ostgaard HC, et al. European

guidelines for the diagnosis and treatment of pel-
vic girdle pain. Eur Spine J, 17(6):794-819, 2008.

Vleeming A, Buyruk HM, Stoeckart R, et al. An in-
tegrated therapy for peripartum pelvic instability:
A study of the biomechanical effects of pelvic
belts. Am J Obstet Gynecol, 166(4):1243-1247,
1992.

Vleeming A, Pool-Goudzwaard AL, Stoeckart R, et al.
The posterior layer of the thoracolumbar fascia.
Its function in load transfer from spine to legs.
Spine, 20(7):753-758, 1995.

Vleeming A, Volkers AC, Snijders CJ, et al. Relation be-
tween form and function in the sacroiliac joint.
Part 1L
15(2):133-136, 1990.

Biomechanical = aspects.  Spine,

Weir JP, Housh TJ, Weir LL. Electromyographic evalua-
tion of joint angle specificity and cross-training
Physiol,

after isometric training. J Appl

77(1):197-201, 1994,

= B A 4 Y(Date Received) : 20083 10¥ 10¥
= B 5+ & Y(Date Revised) : 2008 11¥ 20¥
E=E2A A5 Y(Date Accepted) : 2008 129 15




