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Range of Motion and Isokinetic Strength of Hip Joint in the College Women with
Idiopathic Genu Vara
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Abstract

This study is to present objective data for the approaches of therapeutic exercise for the
correction of genu varum by making an analysis and a comparison of the hip joints’ ROM and
isokinetic muscles of the female college students with straight legs with those of a female
college student with idiopathic genu varum. Additionally, the state of the adductor muscle’s
thighs and the deep muscles of the subjects with bowed legs were experimented and the
equipment’s effect and applicability was reviewed through the process of the movement of newly
developed exercise equipment, Balloa(2013, Balloa/Adonia/Korea). As a result, a person with
genu varum needs the height increasing method for increasing external rotation ROM of a hip
joint and requires the exercise techniques to strengthen external rotator muscles and to inhibit
the activity of internal rotator muscles of a hip joint. Balloa increases the external rotation ROM
of a hip joint and strengthens gluteal muscles, deep muscles, and adductor muscles, and the
equipment’s function of muscle strengthening shows that the equipment is an effective
corrective exercise for the patients of genu varum.

B keyword : | Idiopathic Genu Vara | Hip Joint | Corrective Exercise | External Rotation | Internal Rotation |

HLRE: 20144 068 092 AArtz e @ 2014 07 22
MR} 20144 078 229 WAMA™K}: &2 e-mail : es007-0@hanmail.net



ME

Qo] vehd

71, w71, S719F 22 ZAlel A A

L
L

A2 A4

7ol thgel slo] gk gt

3

i

=&} Zofoll A

=}

th 67410 o] 2A] = A1
HEHI) ZLefut 84 o] Fof] #

1

o
#4

sk A AL AAole,

oy 2n|7} =7

e

=]
SRR EE

E
=

2=

Jo] AAHA e

.

THET A 87A

s

8

5

x

|

[e]
B, 4

"I

o

A
L

3

tol AAe] F2E AA

R

ol

B

el

I

A 9] Z8 A (line of gravity)

benke A= A

25,

[1].

|

of

A (bodies of the lumbar

=
T

vertebrae), oI #A, ZFA(bodies of the lumbar

AR greater trochanter), &

)

b, e =

9

F7h a)slolo}

3& ©l

9%

ol, 24171 %

3]

vertebrae), 18|31 JAES

)

o ZA

3
Nl

Il
N

oy vlEXR

(malalignment)

o

e, 5

2 BE

==
5 F

nHow

o
.

)

of

"

op
!
oF
el

jrvze]

X

g

A
=

ol

<
)

=)

N
Ay

el
AL

]

]
]

<0
K

0

"

"
)

QHgA

HopAAY Foid

258
VA 2 S ik olelw

=
=

o] 2ol
of A4

A

—~
o

|

F ROM) €] Al g

S

7 9] (range of motion: ©]

(turn out) A

& Hops:

ks

= Iz
o=

o Plie

g

7}

=]
T

ol

Wk (genu varum)©] 2tk ¢

*

4l

EEDRES
14 A7

iy

7}3]

ol A= T Ay

3F

oA Qo R

,AO
aul
e
T

=
A

el

711 Akl 471 Plie 5

=

8t}

A
L

=
S

o

BK

2

A E7)T HRo 2EHA (AL

p
L

A

N
=T

oy
fvzel
o+
o}
te

)l

] deiA

0
T
N
|
e

o
700

¥r



ek,

o]

2 74

HE

°
o

ol

L
L

14 No. 10

[=2X| '14 Vol,

,w o BT » o 0o = RO -
te) . ~ : }
e A Ty T t
®OH Aoy R Y B op o o
A ¥ oo § uly
T X =EI2 53 < oo e om N o
gEHBI B2 S 7S W < W o d -
B o W = i L E
B T WS
o A ‘M_ﬂ_ m o 9e ¥ T o WX o
R i 2 e TR I22) Zﬂ EE To
oo N -0 [® = |0 Olai 3P) = 2
e T my ™ N 0| W H|©O 4l == ~ m- 5
T oA sy W I B
TS ®m 23S RO5 g & T =
a ol B o » _"Wo\mwwmw KM o < o m
_1_Z_o| o)) B o= E | =le fle § FI of ¥ _ﬂ M oﬁ =
R ar =0 A o) T T T
N ) ol o)l ol 0 R o) ‘ = i
mﬁﬂﬂmﬂc?ﬂr Ewwmﬁwm =K 7_,%‘%%@ m-uum
= =S|~ N~ —
WAE Eo M 1mnmt_w E:v .A_er 4 = S HlN R _”_.__u H.wl 7L _x:u 1_“1_ ﬂA.I J_A-_._._ of
0 ol = o _ ] 7
O g om0 MW og X o
T =3 t [
H X X o ~| KH wo OF < 3 8 © g o
gw e Hiwlegyg s KT, 504y ~ W
o5 N == ~— l ~
1 ‘ul DT oR o- ~— W_H e ™ Tl o EI ﬁo = Oﬁ ‘mM N ‘NL
S w T X IH [z N
o4 w % o op o W -3 =
2 lo or T oop RO T o By T
Tl p Col
@M@W@r%xnﬂ ™ Moo
s ERTcal gy
43 = oG e
H o WA g AT A
Howpde 5 E | = S HE
X oA ow < W %o : : | 20 % oo i
I~ = .ui JL O#O N i TR i 0
IR ® s 5 u.r o THoM
RS ES R % % &
TrEEe g 3 m o EOX
T N = W X ™ m B E
T oo = F P o Tl T Lo
ol TE=F a5
AR T ] i B g p
Koo = &R M o Cag
p o E LT gL A =
CEErFEcwz 1 oMo
g A= o o o e 5 o Lo 2
v [ 0 < N
! b 1t I S R 5 0K oo
o = T il o o _.._l = 2
THES %y w TR G
TEIVE 2 w M 8. B TH o
- . il
Wroxe o o e Mo xo T = — S

]

=
<l

19
il A1)

9

o

OZ]

T

175 A
A 14]el o3

[e)

[N
2T

ol
H

[e]

.

AAbApel 270l ]
A
Foiet Akl
A

}

kel
=

p

pid

ROM =

qJ

S
=

}

e g9
2

shglom, of

&

S

=}
E

)

=

J

Il

o)z e} 2ol

=
=

QF&o] EAMM (medial malleolus)E &©]



o] H}H

How ZAsiglon, A4l Wyd o33 2
221 134 y3d 2 931" ROM
AT A= HARE S8l ° F33kal Hlo]
£o] Eof ¢l stk ERe] 48 FX57] 4
3 99 gEF olHiFel 18 FUT
1, Lmu 91%} i, 1?41

D=9
TE=

CEEEE
=

o,

e
AW BHE -
ol olZow 3
W3] ROM HAHE 3
FEUWEoRE 4
= sk dAkE A
o FEHoZ LAo|HA

3o shEvel F

offt
e
ot
)
=
=
Rl
O}
o
_Hl

[e]

HAAE

=i}
=

222 134 W4

214 ROM
AT 28

FE&& 2143

(anterlor superior iliac spine: ©]3} ASIS)el %
719 nAgLe W il ASISel %
SMEe TS Fuges *}%5}"1
Tl BEstA sk
AAA = Fdke] 95 ZAKtlting) & dlWsl7] 93l
3tal, 915 % Z30] dojuA] &
ArFeAT AARRRE AR thele] &+
=290 Agto] =Ad WA W&
4 ROM= S4st5ich

=
o

ru
)
A\
oX,

)

gl

O
. B
@
=
%
§
Q
SN
w

Biodex system
NY.,, U.S.A)

Systems, Inc.,

2

Z] o,

.

L
J
m\
O:

8

o

>
>
ol
ol
R
o
n:)

)\ =

s d 45° 945124 46"91 ROMOol| 4]

o
ol
o,
3R
o

,] AL 74/\]— bl q
e A AgEA A2z
A7 Ao 28-S 33

3. XI=EA

B oA 254 g SPSS 210 versiong AHES
of, Y&ty et uyd ROMI Z8n&
Independent T-testE ©]-§3to] EA st} o4
2 a=05% AA5

-

o
=

1. 28 Ato| 2+4
Wk
X akel 2ot [ 2]

R RE RS DR

Y Hl

=)

il

8.203 | 9.490 | .000




214 $=ZZH=x8s=2X| '14 Vol. 14 No. 10

QAT kel 9l A}
How g shok sl

o
tjo
2
o
X
Mo

fr

S|
=
ayEe] WA, 98, WA, z1g]a 9l ROM2
2ot [# 3]olA BE uhet 7&01, 2
2= <34 ROMS WukEtol H)s)

g
&
(g
>y
o
i
)
'~  Of
)

(p<05). Tel} The WSl oAl frela Ao 1 OIIE wnE Al A £ B
B, AA ] 74 7)%o] ¥t szkde] ROM} )&
Welom MAste] BAS ua - wAsaA STk
e} ko] Tk AT REse] e A4
Ho2 Fon APtk
rlege B 2o)olE Wil Bk B Ato] 7170
087 | 14 |932|  gg 172 AAATIINA B2l Sem 744 o]
085 | 14 |.934 o] AgdAtE tide R st ey Mgt
o | 1a lan| (31 AESINE BEae ARRAL W AEo|
93, B Aol A= teh S-S AT A

—-3.031|8.603|.015

526 | 14 1807 ) o} g0l Qo] dem oA UlFES) SlBHS ke
-1.413) 141179 2 olr) EE B2 Alo] 7129 2o tE R E
102 | 14 |.920 AT olgE TEsS A H3 AFAT A
W ez 3250 [ s | o ool e AN SR Xoray 892 90t Xray 3

3. nEHE9| Liz|™ 3 Q™ Z2H|g

F A E A 3 T XrayE st <3 )
adol sld A 93 ZYulE 24 Ade S Abolo] HA S [a9 319 o] 45Tk

<]
[ 419k 23tk [ 41004 Bz nhe} ko], 60°/sell A

A% e 42 awd 93 A/ Age 2
Sl &2 el vs) folahA EUthp<05).

i o HAEC loAM= freld Zbol7t itk

B 4, nzrEe| Li3M & Q31X Z2ejt|g 2MAnt
¥5[25=]  TE | ®F |BEER] ( |d] p
o= |U¥HER| 90.34 | 17.10
Ty -1.779 |14 .097
60 Ratio’| ti=z [113.25| 32.16
% Is | z& |U¥EZ|100.31| 21.75
2 _ -2.428 (14 |.029
2} Ratio | ti=z | 126.89| 22.03
/
B oz |UEtaz|101.40| 17.66
2 ] —1.098 |14 |.291
T | 180" | Ratio | tiz2 |116.12| 33.53
Is z= | ULHEHET [ 110.39 | 32.32 5l 28 Z A0 o] Ll ol &
-2.035 |14 |.061 -ravs o] 83 A3 A7 Al A
Ratio | tz= | 138.37| 21.63 X-ray= ]OOH =787 S8 A l:loﬂ 1 'ﬂ ]
# ZAY o ZA TF Ao] 1149 249 43

=]
2=
T: agonist/antagonist ratio=(external rotation peak torque % . ~ B
body weight/internal rotation peak torque % body v‘i‘ﬁ’% %EH H]ES}S’\?\‘:}. B]E—O” A]’%ﬂ' = *]’O] 7k
weight) X100



oY
B
o,

2L offt oo
:OlL_‘4

e do
ol
BN
o
(o
it
re
ol

ﬂi%
P
1o
ox
aY
o
m\1‘>
P
oo 1o
ofy
o2
o
N
N
(o

o rlo
4
2
A
o
ot
—n
2L
[o
©

ofr
ol
32
&
o

o &
ot

=
=
=
e M
1o
ofy
o2
o
N
AN
o

ol
o

o
o i
(e

g ro
L orfo
o,
)
o o

%0
o
H
o

!
-

uy =
&
o
NG
_0|L
e
)

L8
U
=2
B9
>
i,
-
Hlu
>~
>
o
)
b
rlo
1o
ol)
(7
tlo

s
FN
(o
fr
B\
o
ot
i
o
N
FN
(o
fr
>,
oo
o
R
Ruigy

)
2
H
Jur)
2
g
to
o H
o [
o2l
oX,
B

o
N
-

o
e
-
>

Ir
jakea
0%
2
Hd
)
o,
>
St
=2
=
Ak

b
)
d
oo
fd
i
VRIS
1o,
o
el
2,
pu|
=)
o n

Edgs }‘ﬂE‘r o]
Al (reaprocal inhibition) &/g-o] ATk
7t 4

ro )
A0 w2 ox
Do W L
o 2
N
o
o
)
1o
4
)
rir
rd
_t{o
lo,
iy
o
2 -
o3l
o JE K
r

Mroox ok
i
)
Kl
-
ox
)
rlo
rJ
i
o
N
N
ffl
B
s
rir
r

2 o
o
N
off

Mol

(mechanical function)®}
(force-couple relationship)2] W3}& Z#jgtc} o] 3k
weh= A9 FHH, FEoA,
(synergistic dominance)S #5at1, 28]1 T35 o
2 AT a8l AaET15]. e £ Aol A
SHHEo FHd gL JIFS F o8 AEE
u¥d ROMel &3] =43k
Agele] ke i3] d ROM 40-45°2}al H.al%] 9]
tHI6](17]. & AFolME ks e 5
23E U] ROM2 742 40.94°, 4063°93L, H5
W4 U3 d ROM2 747t 3669°, 36.44° = B frofgh
zkol7b gldeh B Ak A mad us
ROMS v & o), 93 uzdo] sl ROMS
ARl g EE AEARL 5 3] A
ROM=2 tha: v ROM< 7HA L 9
T WiETe %Vé W3]d-E AAlsks 93

rr

1—4

e 141 A
ROM=2 47 30.69°, 32.75° % 23t #}o]7F §lSich
Te el el 43 e 91814 ROM

& Z47F 32.56° 40.75° = vivkEro] frolshA v

o

317 ROME 7HA AL AT olelgh A= Uivk&
ol 7l 213]d ROMS 77171 918l U3l d 52}
98] 1& AAE= ) Toll ik AF7He] Aad
e 2 9ulsich

B ool Aol mabd 9134 ROMS Hlals)
B o), 33 5] uyd 91311 ROM2 ZA4E 9
BT} e 220l ROMS 7HA 3 9lgloed, ogfdt &
e 5 Bk #5004 o 24 vERth o= 9
Z s a1 ¥e 85, F59 HFSe 24
ol ofst Fgel| o oz AZtE L WA
e 2 ik

23919 - ROM-E 20-30°2+aL B 1% leH16]
Aol E WuETd T =

°
o
ROM= 77} 1819°, 17.31°¢) .01, W&+ o
o] = uyd YA ROMS ZH7 1388°, 17.13°2
T folek Aozt glich

23919} 21" ROM-E 40-42°2kar B.a= A cH16][18].
B AFel A = iRk T 5 AL
ROM 7}7} 31.81° 31.44°% o, kst a) o2
o] #= uyd 9)d ROME 2+ 3250°, 3431°% 2
T folek Aozt glich

ayEe] Y 2 9" ROM 25+ A4 ROMETH
e pEolglon, oefdt #e Uikt Bk ol
g} gEarell A e B A e 2kell= ol g
o5 Awsty] 98] mabEel ek X-ray, CT 53
Q7 5 B}l gk Mol S| i3k B} 2R 24

% Az, e v Al A

T Xgsjojof & Zow A

B A Wigwel Avht 2eo] HiA) B

o

(e}
2
A
U
)
ool

9] ¥l (force—couple relationship)
ZAt} o]2 93 B AFal= 93| [
# H&S Axldel o7 A s}

FEst txie) DHNES 544 PE ol

a2y
tlo

1%% 2 % F—% ol
L T ox
L e )
o A
£ 1-\-4 2
T <
[> ;
T . P
; I
o

2

1o

ﬁL

iy

rlo

S

EN

R
30,
32
s}
R
o
rd
i)
=
o
rJ
i
E
rO
it
=2
o)
il
4o W
Lo
ot



216 S=2ZH=SH5|=FX| '14 Vol. 14 No. 10

zkol= IAAITE UNkEro] vk aks duHA 7t 723

A3 Ak 2T E ATAITE AT 1YE o

Jo B = Ht FFAAF vl E HAE 7 [1] S. J. Britnell, J. V. Cole, L. Isherwood, M. M.
I AT oA 2Tl wo B tgdRE I Sran, N. Britnell, S. Burgi, G. Candido, and L.
ujo} FFEAzLY] AolE EY F JE WS ZAY Watson, “Postural health in women: the role of
W 2 e} o2 Axr) JeEhgS S5 9ogga physiotherapy,” Journal of obstetrics and
AzZvE), 13 93 A8 A ZEn)go] vl 9 gynaecology Canada, Vol.27, pp.493-510, 2005.
n= U3)d 29l vlal] 3 F8o] vrpe AS [2] J. Bloomfield, Posture and proportiondlity in
olmgie}. o]eldt Al UnkEtol Al £dhd ol S} sport, In: Training in Sport: Applying Sport
2 AES ga vl 93 Ay A3l 5o AAHEY Science, B. Ellito(ed), New York: John Wiley &
= A& Yulg Sons, Inc., p.426, 1998.

LHAE 52 HEESUSE HFFNS, i 2 [3] C. M. Norris, “Spinal stabilisation 4, Muscle
FANS, a8a odd Azt 2 B2 AAA imbalance and the low back,” Physiotherapy,
Hgae] wAS g AEAA AREHY Tt Vol.8, pp.127-138, 19%.

[7119-21]. =3 2873} &5 Hed AAE A [4] C. B. Novak and S. E. Mackinnon, “Repetitive

3%l use and static postures: a source of nerve

T % AMEE dojAa o3
ZH57S AEFel7] Y3 S5 ANEE 259 ZolE compression and pain,” Journal of hand therapy,
oA/ ot ARE 2 E ZolH, golxl Ak Vol.10, pp.151-159, 1997.
2EYAS ol wet AAY 2HE: AHE [5] R. Herbert, Preventing and treating stiff joints,
(repositioning)d A o|tH21]. webA WHutEaol A= In: Key Issues in Musculoskeletal Physiotherapy,
o o3 Asl-so] EAH J. Croshie and J. McConnell(eds), Oxford:
Butterworth —Heinemann, pp.114-141, 1993.
[6] V. Janda, Muscle strength in relation to muscle
V. d2 4 [yo length, pain and muscle imbalance, In: Muscle
Strength. K. Harms-Ringdahl, ed. Edinburgh:
= ATANE T 2 A, sl 9= A Churchill Livingstone, pp83-91, 1993,
A= ek 2211 ROMZ S7kA1717] 913 21871 [71 S. A Sahrmann, “Posture and muscle
Hy a3d 3] dae] &3S AR 93 imbalance: faulty lumbar pelvic alignment and
e Tl AT e werIve] dasith Wt associated musculo—skeletal pain syndromes,
77 a3k 9] 3d ROME 57 7IH et Al Postgraduate Advances in Physical Therapy
T WSS Asaain olels 3 s 7] Course Notes,” American Physical Therapy
o] WHE 0 2 Yut& $hxje] wAL-Fol gypA o]t} o} Association, pp.1-4, 1987.
Ze] nk Ave] AASel A B Plies $8% U= [8] P. E. Williams, T. Catanese, E. G. Lucey, and G.
of 2&7I7E Adshs violvh Egt wRol 7] Goldspink, “The importance of stretch and
A 2EA A HEAQ tdees 52 By contractile activity in the prevention of
S B vhe aES wethd gs 29 aAol connective tissue accumulation in muscle,”

ql
szt Abms Journal of anatomy, Vol.158, pp.109-114, 1988,
[9] J. C. Y. Cheng, S. C. Chiang, and S. Cheung,



LithE oo

(]
e
12
d
ofn
0F
40
o
oln
I
0x
rd
1
N
—
N

“Physiological bow leg and knock knee in
Chinese children: An analysis of 1,640 children,”
The Hong Kong journal of paediatrics, Vol.6,
pp.9-14, 1989.

[10] H. Shtarker, G. Volpin, ]J. Stolero, A.
Kaushansky, and M. Samchukov, “Correction
of combined angular and rotational deformities
by the Iliozarov method,” Clinical orthopaedics
and related research, Vol.402, pp.199-209, 2002.

[11] S. Svenningsen, K. Apalset, T. Terjesen, and
S. Anda, “Osteotomy for femoral anteversion,
Complications in 95 children,” Acta orthopaedica
Scandinavica, Vol.60, pp.401-405, 1989.

[12] 55, vbls gispye] A8 22 78 -go]
el wjl= FE A Stk w3k
HPALSES] =4, 2007

(13] 3, 17138, 8k, EAE, “wA 5ol ink
gk

0 1

& 3 aFAe w7, F8 Aol
= Y, TN L5 e,

A134, A1Z, pp.83-90, 2010.

[14] C. C. Norkin and D. J. White, Measurement of
joint motion(4rd Eds), Philadelphia: F. A. Davis
Company, pp.2538-268, 2009.

[15] M. A. Clark, S. C. Lucett, and B. G. Sutton,
“NASM essentials
training,” Burlington, MA: Jones & Bartlett
Learning, p.14, 2014.

[16] American medical association, Guides to the
evaluation of permanent impairment(5th ed), L.
Cocchiarella, and G. B. L. Anderson(eds), AMA,
Chicago, 2000.

[171 W. B. Greene and J. D. Heckman(eds.),
American academy of orthopaedic surgeons:

of corrective exercise

The clinical measurement of joint motion,
AAOS, Chicago, 1994.

[18] K. E. Roach and T. P. Miles, “Normal hip an
knee actives ranges of motion: The relationship
to age,” Physical therapy, Vol.71, p.656, 1991.

[19] J. Bloomfield, Postural considerations in sport
performance, In: Applied Anatomy and
Biomechanics in Sport, J. Bloomfield, T. R.
Ackland, and B. C. Elliot(eds), Melbourne:
Blackwell Scientific Publication, pp.95-109, 1994.

[20] J. B. Holloway, Individual differences and their
implications for resistance training, In: Essentials
of Strength Training and Conditioning, T. R.
Baechle(ed.), Champaign, IL: Human Kinetics,
pp.156-157, 1994.

[21] F. P. Kendall, E. K Mccreary, and P. G
Provance, Muscles Testing and Function(4th ed.),
Baltimore: Williams & Wilkins, pp.27-176, 1993.

[22] V. M. Zatsiorsky, Science and Practice of
Strength Training,
Kinetics, pp.193-194, 1995.

Champaign, IL: Human

X XF A 7Y

7 A D(Che-Young Kim) ENGE




