tistSetelsts x| M1d 15, 20134 03 ISSN : 2288-1174
Vol.1, No.1, March 2013. p.87~96
o = }\ 1 =
+& TR0 Yrks wAd mR= FIF
HFE - AN - HEG - AA - o)A - AR - o)A - veE - AN - G
484 - A5E - A5
st e X wea

The Effects of Exercise Programs on Genu Varum Persons
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Abstract

Purpose The purpose of this study was to research the effects of exercise programs on
genu varum persons' distance of between two legs.

Method 40 persons who had genu varum were participated in this research. Randomly,
among 30 were allocated in experimental group and others were allocated in control group.
Stretching exercises, bend exercises and joint mobilization were applied to the experimental
group for 6 weeks. For the statistical analysis, we used the independent t-test and the
paired t-test.

Result Stretching exercises, bend exercises and joint mobilization had statistically effects on
distance of knees with gathering legs, distance of knees, distance of malleoluses, differences
of distance from between malleoluses to between knees by GPS. Stretching exercises, bend
exercises and joint mobilization had statistically effects on distance of knees, distance of
malleoluses by ruler.

Conclusion Therefore, this study showed that stretching exercises, bend exercises and joint

mobilization influenced on the change of genu varum.

Key Words: genu-varum, stretching exercises, bend exercises, joint mobilization

TR A AL
A8 <4, hyoungsu22@hanmail.net, 051-200-3336
=AY 20139 1€¥ 259 | AASd 20139 3€ 7Y

_87_



tistSetolsta|x| M1 M1

et

Hh2 A d AsS AA = A8 F
| AHE S Bk

48 FA3 2 g AAE Lo E ]

1998). HlE AAE 3] A= AT

=
gatal 5 d¥des AU, T

ol rUZi

g
HRzre] gelE Qosla e 45
AR Az $E7%5e] FelE Ao
ATHAE S, 2008). A BHEe A
o g U, A4EY, £¥5Y Fol
HRAOE G AN APPORE F

varum)¥ W& (Genu valgum)® T2
>~ o]
T A

APAA e A=, diRbE S g A vl s}
A7yolw 7} vz o g2 FHRE A F vt
OAAE ® vEs wecth wd, ows
Z olgrt HEEHow 3o vt

‘X'A} ko] ¥ Abejo] (A A, 2012).
Wmkse] Aoz MR D A
o ot sk, WEne o T

714 A A5t LAY, Yo7t &
5 o] 7193 AS-, F& ggls dy
3 okE FY So® sy Y x

it

Falconer, 1992) H&3del 7|5 o]Aitd
ne Jaks n i (Wang 5, 1994). £3)
Alzke] Aygtel wel AAY AFo] H-3)

o
o
He 25A FEUEY FAE AT

Zetol dAsHA ofsts

3 &
o] #Hd o] HASHHurely, 1999).

WEE SAS] SE AHgEs BT R
L

2011), T3k AAlE AEgsHA A7 9
=]

o

7F ek o] AS v dejE unks A
F& AL ey & d A B =
Atolel tAS HAc= SAA L AR,
agla ol F Y AFstA 5457 A7
GPSZ = 18io] AR5 Ath

its 5 Z2ase] ofxre] g
o= Smith(1994)= 2=E#A &5o] o4
T x4 A= 2t s
A o]} a3l o Jacobson¥

Speechley(1990)= A~Ef A& E0] L%
) e

y T AJatet o =R

1 B3kt

_88_

ox Mo
off
~
e
o
=
\\]
o
(@}
=
_1
)

i
ol
Mo
ﬂ =

o
2
r
—
2
>
rr
[>
(m
kv)
9J
o o>
U T | e R w A ¢



oI. 9744

L4771 % 47 WA

E L AT g AAE 54
(N=40)

I A8 A em)  AF(ke)

A 23.96+ 167.06% 58.56+%

(n=30) 4.62 7.44 10.51
o= 23.4% 166.6%
55.3%+6.6
(n=10) 3.47 7.84
“M=£SD
2. A =7
2 AT SAEE d e gey @2
tHE 2).
1) GPS

FEAFO| A I} EAL ALo] 7HA S 7 €3]
=437 Y3l GPS(Global  Postural
System AAAH FAVDE AFESh=T

GPSE AA Y A, Tt &, ¢ B FA
A, FAH, #HAL ol gstel AA u)
4 ol & Qi A xgelt)

25 =2J0| LiEE uHNof 0|Xl=

GPS= FrEmel 71 =9 79
]
[¢)

Alske] A

2 s
[e]

e

= AR P

P A HEF

=47, Apol 2HA 3 Gz

i og]' KOREA ol 1

=43 32w Aol
A=A

GPS(Globa

1 Postural bz vew

System) ITALY Apole] 747 %4

Ver.4.06.8

6

7} 2}

(Nicon GPS 48 ¢3+

JAPAN
COOLPIX 4
P-80)

_89_




5

ChEtE
SIE3t0|8k3| x| H|
124 A

= 1

o
bl
00
= <
% 5
N =
CRany o w
< ~ X
X B NS up Gl oF
N i -~ ¥ o 2 E g
=5 2 @ m EA T LT
K o oy T wvo R %m . M_w o X % jo- x° °TE X
= B X oo Ao % o % Al <X < B
% N o= o= X e ke B Z o zr
= s o kY x OX ¥ %o of S° oy 3 Mr oy o
= 0 o KO 1r_; q o = = ™ o ! e ny
T o= 1 M A o X - e 1 75
HE I rE | < X o o
X — EO ‘_I§! = s = 1%0 ;o‘_ ,m,al ,.A_wo ,mﬂ ol ‘mﬂ o
~ RO ow_2 ﬂ]% o_eﬂ il = = e 70 H]A
Gl ) iy o) ™ N iy Y Ty s mul — . xe < TR
o O ﬂ%@wfﬂ;ﬁmﬁﬂo?g ~ . H T
- o ol it TE i TS do = TR col T ol b T
o N n- ¥ X ~ M ¥ %o o Jo o Mo o 1 e} o o e
Mo = il e = &y i up w % ) mem A _mh il
.. NS oy e TEED a5 __ﬂo o S
e i = L EE oo T T ® S AN
2 M = o vﬁ}GJ & A W T
sl _— g ~ RN ° Iy ~alie o 1 o ajo
Bl = ,FO ,_ll‘ﬁ ,ﬂi.._ 5.0 1_,_| _.E o HL N i o —
q: - e w3 N B g PR &R < °
;- R M & T ST NN o A mm
iz ¢ T
5 2 LA Ay T = o = P =
£ o[\ @) =y BN =z M
o mﬂ Gt NS — FL ~~
L . duﬂAau E%ﬂ
H:~ T = o 3w @ B W T
Ain T e s o -
5 N | Mo £ 5 i wr:__ i o o
%o e s W 50 e a R
< M 1m - W 8 ok i o
A o il o do = = m - E
oLo%oﬂAluAlﬁ‘ur ~E.*¢|L|oﬁ ﬂpl.
-~ X° o 1r_| = ~ & o 7 o n iy
}ﬂAXOzﬂ cﬂamow M 3%
X B i ¥ i oﬁu =T A ¥x A
X = ) oy - )
A 7 I o e ) 2 P o o RO
i 5 o T ol W T & A
S PR o ~ N o~ T P
T ~ azlEE. o0 W
_z:r —_— _zrl Owo o o MM ‘ul _
a e o o 5 @ P B o o B
g mﬁmaﬂ_ mEATMWMﬂM_/
@}@My@@%%ﬂ
N X X ol T R 3
<0 % ﬂA_.o ,DL X0 O o
am@m .%%‘Z_ﬁ@ﬂ
0= T A w T & P
@_.M ﬂDI X OT I J&z
A W
M

- 90 -



A .
00“ DlxlE %:!gok

£y
==

gh

o= =

o of i
o 3%
RS
o oy
B ] 5 =
i 5w ow oy @
ul <R o mﬁxwwﬂma T o do = M
_ - oall B o m i <H Mo 5w
X0 o) o 3 o X X XX _M 5.0 ,Ul ,_.I#Mﬂ a
= HP = S -
ool - wo BB MM o n e o L
' %11%0% T 5 T
< 0 () — ik X0 w U ojy £
") BRI o
T o o O F ok
0 jlw*om‘_Wu n_rmoﬁa@_.r ﬂnu:w._nuu
Eo 3! T c._o BE mm_._ JL ‘_W_ ﬂo —~ o OE
g o PPE g T g b
< o S - T N L=
T <V T _ ol B il oA = 9
4 = i Mol o= T £
i - A w L
G I - ol 7 w o wm K
il =T T % ) i TR
P T I EE o S
w (3 o B e o M ) = . S P
5E Cak G ) . T RN o
S-S n DM wo = X
) ©oouk o i
e X 2! g F Lo ! op W o
< E @ Dot P Nl T owm o
_~ < gl S Wy ob X = R mu n)
e &R pEwer I - o
T o T R G ) | mX =
N 0 S mNE W i} W B i
&ﬁ ,V,._ Wﬁ_“ _zrl TR N . EE ~ A_ = 'X° ol
) o M ot A < o)) ™ (e ~o ™
= Gw i @1%3%5_@ T
We o sl | = N o B T i
~ oo ) 3| o o o ) ul e
w W mﬁ_ - mﬁ 0 o% Ho o p W) W Xy wﬁ I 0w
e T Sk g sl LUzTEIF o
g w W . I 5 M e K =
& g%ﬂ%g%ﬂ 5
A T oo N T
— 1_./I | ) ﬂw‘._ ,.m_ ™ :.L
B < R (Y o|
X mo 4
5 ®

- 91 -



3

tietSetosta|x] M1d H|1

o

R
(¥ 9).

=5 Fo)s
§_]_,

011-

o
e

olw| the]o

&2 7F =

o) 7

o

ojm oA

.

R

E= 4

27 714

)=
T

AN 7).

=
=

e

(Paired t-test) Z7|

Atelell=

sholct. o

19}

_ru ——
_L_IL o
Oﬂ

Ely
=

B

-—

b =

e
7]

A9]

<0

=
=

opul Excel 2007%= Data
Windows SPSS 12.0

H

?:5_]__

t =

S

}o]

29 AgE

3L

b 1 Alo] 10%%F

7}V&

(2. 8).

W
als

TR
T

mH
mH

ojn

ZFol 7k A TH(p<.05).

&

fe)

HoZ

a3
of

|

A

TH
2l

e

&S
1o

A
=

TR

B},

7F A H(p<.05).

bl Folejm

5|

= FA

_92_



uyof 0jx= g

A
=

gt

o= m= 0| L

(cm)

22

p #
.000™

5-9]

2.40£0.85
11.10£1.55
20.30£0.78

3.59+1.11
12.32+1.64
21.25%+1.27
8.93+2.02
68.56+12.65

mi
mH
ojn
™

.000™

e
s
A
el

.000™

-

TR
I

.020"
.001™

9.46+1.94
62.93£11.16

WA
el

e
e

ojn

a3

.000™

117.76+12.09
93.90+8.30
-20.96+11.57

125.10£15.93
101.16+9.55

e
mH
™A
I

.000™

-

!
el

GPS

.001™

-23.93%£12.36

TR
I

"p<.05, "p<.01

o
ol
ojp
a

it

il

WA
v

6)=}

-
it

ofzli(

7)Aol o] 714

&
g

8|

!

-

=3

18

o
pil

ApwApel o] 244
Felol 4 = AlwjAfo] ] 1bA — A vhEw)

=42

2) hxat
59 Axtel ol

A
it

W
mH
TR
W
e
A
olp
all

LA T

apo] 7}

;o,._
oF
ol
X
o
o
|

ZFol 7k gl tH(p>.05).

T

ko)
pal

‘04

o

= 9

(p>.05).

B
il

Tor

o

e
X

it
I

r
!

ZFol7F UATHPL.05).

1

9
pal

_q

zFo] 7F gl tH(p>.05).

Ry
- B

e

G

I YERF H3F y|

r

2. 49

ol
o)
oF

o|
"
o
o
o}
Tor
el
X

it
2l

(cm)

p %k

ZFo] 71 A THp<.05).

103
.592
789

2.11+0.60
10.28+1.23
21.08+£1.47

10.80%1.13

2.75x1.06
10.10+1.52

20.98+1.58

we e <
o a- o

op R R
o w3

vz

X
N

796

10.88+1.17

705
.102
051

68.6+14.23
127.50£12.97
105.40+9.48

68.80x15.16
126.40£13.98
104.20%£9.40

w e =~
o~ o Hr
o R TR
B oA E

GPS

-22.10£12.59 .859

-22.20£12.60

~

TR
I

_93_




3

et erolsta| x| 12 1

(cm)

o
=)
il

o
N

H
oo
<

23]

p #
.160
.005™

t ak
1.496
2.97
2.32
-1.47

rH
N

i

B
<

0.63+1.09

1.19£0.79

e
e

ojn

MoE A

.026°
.148

-0.18+1.02
-1.00%+1.14
0.08+0.95

1.21+1.35
0.95+1.26

-0.53%+1.19

XS

I

~ o o
o O O
S 393
O b~ -
9 %9
M 1o
— o0
2% ¢
o oH H
+ H2 4
S
o=
S
o N o
I
0 =
+H 5 H
306
© » N
TR
i 2
a- o oo
op PR A
moE A
90}
[al)
5]

-2.9 .006™
, 2011).

o

-0.10+1.72

-2.96+4.49

U]

el

Eay
=

s

gl

gav Abgrel 90% ol 4ol

H

nviewSTAR

=42 X-ray,

ol wa o]}
EERIEE

RLN

HH

WA
R

o

X
_ZTI

program,

1{]‘_

1= =]
T

il

Q

a

1

L

LAY A 7]

=

=

0
N
el

Nlo

—_—

X

XO
)
)
0
_ZTI

N

N
N

[e)

3}

2011), AAA=
2ol

A}o]

s

L=
[<}g}
o=

T

1

Rl
T
.

GPS(
Al A

-
.

i

]_

}= JENIX(3F
(¢}

)
24
.

ALy

B o]

d AA X

o

-

, 2009).

” ;o.ﬁ

4o

<)

oH

g

7
2ol

&

Ar

rvzel

X
N

)

fite)

Ar

el

Tor

-
R4

R

%l

-

R

Aol A
Aol A

43
Nl

B
A

3l

S

_(H
Fotet.

5]

KN
=

g

s

ol

29]

12

=]
gl

B

%o} o}

=
T

J

s
-~

}o]

°

2~
=

atef 7]

<]

Ue thele] Hae oysta vl

Aol Tadel o

)
B

T

_94_

SHA T

9

Al

Al
=



&

i}

2= 270
20| Uts 280 o=
=

©
Eim AN
o < R - oy nk l
Zo XV A [ < s
< o- ™ aﬂweﬂw < ,&a%
o L m T e T i e N o
i D = U = S o T T
g i NI = S dF  ox
Bo of R 2 op = o Bl " =0 — NSNS ~
o mo ) ~] o N Ar N o = In KOl 3 o
# o)/ ) e m X = o G TOW =
SHE SR CNCI G R ke N 2o 90 ) noooTB
_,ztio N X X o o T o o Mo Mﬂwo W_@ = Nromﬂm.{ Woo
ihw w7 oy N oo & B N IR e T OO
=23 Ths 5 13%% £f 3Eglf Teo it
e Yy B ® o B wOET us CoE L ST ghm
B g o X T J.aﬁmﬂ ) Wl T ] An%qx.omﬂ_ﬂoﬂ%m%%%%ﬁaﬁ
S B e S % o go B 1 W %wi;wm@;ﬁ;wﬁoasﬂ%
oy ® i W s @uﬂi_. N of on = ° N N OoF = Mo 3 A
1oH 0 U R ~y o £} ol ol ERCH il o XN "o X =0 M
o o N W T n W T B oy W 1_xﬂﬂﬂ}§ao@);@
R ) Bm LT ﬂ,% A e E%MW
M 2 s T oL m%uﬂ%%i&ziw =3
S O5 P FE @ﬁa91woﬂﬂ%iJ T
17r1_ jring _!/.WA\OZO‘LIL.]\LI\A‘I;AT\.:-
nJ o %41% ol 7 = N SN oo ~ X o B
ok W R T Aﬂowuaﬁuqﬂ = o T W D
m T A 3 ER OB N R -
Ryl =7 A e G Y
o ILENe r ol M m Mo " N ~p o v R =
o NI #?L]E | %o do of B W " = N
A o qw;x_ﬁ el [ N UWHW‘UI‘IOQ#O = ,a‘_f I = N
R RN &R Eomoqq%u%m_ﬂ °
oM T ®om e T T R B AT E S o m
W TR E LT RL4ETZ % S S5 seroac”®
_x%ﬂo?%.9 ATeTmc.sﬂ_ﬂ dﬂl}ogmﬂﬂd. T " = o .
TR A PSSy of == U wrlﬂ7kaéﬁ;&% TE T
PR EsZesn N gy = 2 o Ko P S = = B o RTE
WT N o o o < Hl <A ar 0| ﬁﬂ ~ U].ﬂ WL Y Wﬁ o s mo o (il g ™ R M_PH ~ Ho \EIE Wﬂm Iﬁll -
W o ool o N No mh =0 Nnmmo WMH]oM,_dlz_; AT%E " dl.ﬂwurotblo» X =
S ERw T E g HEE LEx RO s Bee X B T ¢ MR
— X7 — T o = _— I — — =
M .%Mﬂaﬂ@ﬂ%%ﬂwwwmﬁ@ Mﬂﬂ.amM%&ﬂ EREE
oiﬂﬂwo_uw_lﬂﬂ_?utmwm@ ﬂLQMUWL,muJMoMHWIMﬂmﬂﬂLEEWL quﬂrmvﬁMPaWu<zT _.5.._
7 Mw X = ~ ‘m/m o ‘Ol,l_l_,l‘nﬂﬂ 0 = .\_Ll
%@4@@%%%%%%%%%%5Htﬂﬁﬂ%%@mﬁeﬁuwWW%Wﬂ%ﬂ A
SRR B v G T o T ® = W B R :
YRS T L ERE B i E 5 e FEE g w4 ET >
< s ) JlJ- _— Iy
B WO %_ "W mﬂﬂ T quHt B ol m_.e ]Mﬁol m-JMﬁmﬁloE
el R R ) g R o S T B m
N Qo o ) o =T oo J) o o X d E oo
™ ?%ii&ii
s@.aﬂﬂtiﬂ %uLuEm
ﬁOO#E‘l_‘/IyAFL ;OE
Wo o

¥ 34

4 _
J 40 Y 311-4317.
1(1993).
- 95 -

A

20-30t

i

k)
il

2 A

kAo



tistSetolsta|x| M1 M1

Zqppzel mAE 9% dTdetw
HPALELS]

5)
w0713, s 5(2011). wAGEE ol

f. =
2 Aol Ao MAE A L5

sh<=#], 13(1), 84-86.

Hayes KW, Falconer J(1992).
Differential muscle strength delcine
in osteaarthritis of the knee: A

developing hypothesis. Arthritis Care
res, 5(1), 24-28.
Hurely MV(1999). The role of muscle
weakness in the pathogenesis of
Reumatic Disease

Clinics of North America. 25, 283

osteoarthritis.

-291.

Issa SN, Dunlop D, Chang A, et
al(2007).  Full-limb  and  Knee
radiography assessments of varus
-valgus alignment and their

relationship to osteoarthritis disease

features by magnetic resonance
imaging. Arthritis Rheum, 57, 398
-406.

Jacobon G, Speechley E(1990). Soccer
warming up and stretching. J Sports
Med, 5(3), 17-18.

Smith CA(1994). The warming—-up proce
dure: To stretch or not to stretch a
brief review. J, Orthop. Sports Phys
Ther, 19(1), 12-17.

Wang YT, Kim C K, Farrar V, et
al(1994). The Effects of Heel Height
on Ground Reaction in Femal Normal
waking, J Sport Leis Stud, 2(1), 187

-196.

_96_



