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Comparison of Q-angle and Muscle activity when Elastic band and
Lunge are Applied to People with Genu Varum

Han-Ki, Lee’, Jun-Cheol Lee
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Abstract The purpose of this study was to compare the effects of elastic band exercises and lunge on the knee
Electromyography and Q-Angle in people with genu varum. The subjects of this study were healthy general people who
had genu varum of 18 subjects. The subjects were randomly divided into two groups as a elastic band group (n=9, 6
males and 3 females, age: 22.55+2.05 years, height: 169.846.07 cm, weight: 66.44+9.83 kg) and a lunge group (n=9,
7 males and 2 females, age: 23.88+1.37 years, height: 173.66+6.72 cm, weight: 67.22+13.30 kg).The elastic band
exercise and the lunge were performed every week, for four weeks. These results suggest that the Q-Angle of both knees
showed differences before and after the intervention in elastic band group and lunge group. Also, The MVIC was no
changes in both groups before and after the intervention except for the left foot in elastic band group and lunge group.
As a result, the space distance of knees in both groups was significantly reduced. These result suggested that the elastic
band exercise and lunge were effective ways in alleviating genu varum.
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Table 1. General characteristics of the subjects
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Table 2. Comparison of Q angle between groups and groups

. p value
Elastic band group Lunge group (0<.05)
Pre 14.78+1.2 15.22+1.39 0.614
RT(°) Post 15.33£1.0 15.89+1.26 0.567
p value _
(0<.05) 0.035% 0.013+
Pre 14.33+1.0 15.00+0.7 0553
LT(0) Post 14.78+1.09 15.67+0.7 0.527
p value
0<.05) 0.195 0.081
RT : Right LT : Left
* 1 p<0b
B3 (EF 180 28 ¥ 48 ¥ $ IEYE HD
Table 3. Comparison of muscle activity before and after tests in control groups
Elastic band
Muscle QD HS AD TF GM
Pre 0.17+0.06 0.15+0.13 0.05+0.06 0.06£0.07 0.03+0.01
RT Post 041+0.11 051+0.17 0.09+0.07 0.3£0.3 0.2+0.24
?pf(l);? 0000+ 0000 0008+ 0008+ 0008+
Pre 0.15+0.07 0.17+0.24 0.06+0.04 0.06£0.04 0.06+0.03
LT Post 0.35+0.12 0.3£0.24 0.13+0.14 0.26+019 0.36+0.24
fpf’é;)e 0,008+ 0,008+ 0.051 0,008+ 0,008+

QD : driEviZei HS @ FdvElsa AD 2R
p<.01

GM : F7HE7IE + @ p<0b **

TF @ dohg 20
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Table 4. Comparison of muscle activity before and after tests in experimental groups

Lunge

Muscle QD HS AD TF GM
Pre 0.17£0.09 0.21£0.22 0.06+0.05 0.05+0.04 0.04+0.02
RT Post 0.4620.28 0.4%0.29 0.05£0.05 0.05£0.04 0.1£0.03

p value . - - _ "
(p<05) 0.0083 0.008* 0.007 0.05 0.008kx
Pre 0.2+0.25 0.2+0.21 0.06£0.05 0.05+0.05 0.05+£0.01
LT Post 0.52+0.22 0.44+0.26 0.06£0.04 0.08+0.07 0.17+0.12
f’pzfg)e 0,008+ 0,008+ 0,008+ 0,008+ 0,008+

* 1 p<05 wx l p<01

B 5 AFU RS HE ZHH|w

Table 5. Comparison between the groups of experimental and control groups

. p value
Elastic band Lunge (p<.05)
a Pre 0.17+0.05 0.17+0.09 0911
Post 0.41+0.11 0.46+0.28 0.691
Pre 0.15+0.13 0.21+0.22 0.8%
HS
Post 051+0.17 0.4+0.29 0.145
Pre 0.05+0.05 0.05+0.05 0454
RT AD
Post 0.09+0.07 0.05+0.05 0.019%
5 Pre 0.06+0.07 0.06+0.04 0.965
Post 0.3+0.3 0.05+0.04 0,004z
oM Pre 0.03+0.01 0.04+0.02 0.136
Post 0.2+0.24 0.1+0.03 0.021:
D Pre 0.15+0.07 0.2+0.25 0.627
Post 0.35+0.12 0.52+0.22 0.057
- Pre 0.17+0.24 0.2+0.21 0.508
Post 0.3+0.24 0.44+0.26 0.20
Pre 0.06+0.04 0.06+0.05 0.825
LT AD
Post 0.13+0.14 0.06+0.04 0.453
TF Pre 0.06+0.04 0.05+0.05 0.402
Post 0.26+019 0.08+0.07 0,007
Pre 0.06+0.03 0.05+0.01 0.450
GM
Post 0.36+0.24 0.17+0.12 0.012x

1 p<05 w1 p<lOl

- 273 -



Comparison of Q—angle and Muscle activity when Elastic band and
Lunge are Applied to People with Genu Varum

IV,

FAet 7],

o

E|

T A

=

F5 A

X0

14-26%9]

SRRV BREEE

el e ol

Z]
&

L
L

T ZRA

ke
el

gl o]

A

L

st

SHAl et [ A frob]

A 5 glofol

[e]

R

AA = =
HL2 A

e}

=
2=

=K

Fack (18] &=

[

%9 7k Aok

=

ad7]el &uf

J

8

el

N
~

e

o-
o

o
i

Aol

}

k<
hal

g]

[e]

el

0]

10.7£1.5°9014 124+1.0°, 9% Q-7F 342 10.9+0.7°1 4]

124+1.1°% 242} 154%, 128% <7}

Aot [%2].

ke

pal

3 we] Floj7o] of

=

T

a-

A wheA] Fe Aol L A 53

Hagld] o8 v wol wA

:5
2zl W

oA FA A E 1809 Ibs oA F

3t 2281 s o) 27t veRgom [29] ol

g

5
T

2l

o

J»mo
%
M

)

g

el

Al 3864107} #1A] &5 Al 2574715 v

s

Al Y $7F

Ho
o

Aoz #A

Aol7h vebgtet 9]

}

k<
hal

g]

[e]

T

olck. webA] kel ge,

=
=

&

=
o

L
L

ol 4 Ve

(¢}

kil

o

i

]

ol

ol

I

=
)
ey
)l

N
~

vl
NI
s
|
poes
&
]
ol
ojn

iy
o

i
jop-

Ao Al ~E8 A, driEul

), Wit ohA M e

o] H+=

A F7hel

S

o Aoz fo

- 274 -

Fol A el



The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 19, No. 1, pp.265—-277, Feb. 28, 2019. pISSN 2289-0238, elSSN 2289-0246

AEe] 57} Aol Qs A71717t ofelslek £ )
Aele] o] zpa %

o
S
)

o

)

gYsto g olaj 97}
2 Algatol ] @ A7k o] FolA)A) gk Holth,

Q2 L @ |o
Jti:ukﬂlr}m

—(}L{{mﬂrﬁm@r&

e o

o

2 i

= O

gazeld Yoz, a2, 2re,
doelonge, $0e1ee) SBYES S4s
4Y W/FE Masge dol 9% 2u e AP
RE 2559 2B FASP) FEn 9% 2
2T BAA U o) Wl 29 /5 o]
AHoz ZAHAES B F Y, YE 1 vlael Al
Agac gl | L6 Ao et
Ul Bl BENIES A2 ES A geee v
of W v Esol o), X E ks BEus
&%) B LAY Ao ek,

e U RS TS 5 9 o)t AAE
ol By e 2elsn A% WA 24 @Yol A
AT FF ATOIAE U S s ebd A
PRGN 2HS T4 BT ZAPA=E ol §3jo] &
FE AFHAE FAstol WPH AAFA Bory
A3k 92 Pl WA A AAFAT
AFRE} oIFoId FAAE A B E AL et

(1]

- 275 -

References

Kang SH, Lee W], Kim TY. Possible efects of
aplying rhabilitation pogram upon bwlegged.
Journal of Sport and Leisure Studies. Vol. 35, No.
2, 10161-1072. 2000.
Delgado ED, Schoenecker PL, Rich MM, Capelli
AM. Treatment of severe torsional malaignment
syndrome. J. Pediatr. Orthoep. Vol. 16, NO. 4.
484-484. 199.
DOL:  https://doi.org/10.1097/01241398-199607000~
00012
Jang JS. Degenerative arthritis. Knee Surgery and
Related Research. Vol. 5, No. 1, 377. 1993.
Cho MK, Park HY, Moon Y], Seo HH.
Step-by-step exercise prescription for the
alexander technique. Bummoon Education Co. Ltd.
138740p, 51p. 2017.
DOL: https://doi.org/10.1097/00005768-199905001
-00512
Kwon SY. Effects of elastic band exercise on
interval of knee joint, foot pressure and pain for
adult women with genu varum according to
surface. Master's Thesis. Pusan National
University. 2013.
Samaei A, Bakhtiary AH, Elham F, Rezasoltan A.
Effects of genu varum deformity on postural
stability. International Journal of Sports Medicine.
Vol. 33, No. 6. 469-473. 2012.
https://doi.org/10.1055/s-0031-1301331
Frost HM. Perspectives: A biomechanical model
of the pathogenesis of arthroses. The Anatomical
Record. Vol. 24, No. 1, 19-31. 19%4.
Issa SN, Dunlop D, Chang A. Full-limb and knee
radiography  assessments of  varus-valgus
alignment and their relationship to osteoarthritis
disease features by magnetic resonance imaging.
Arthritis Rheum, Vol. 57, No. 3, 398-406. 2007.
DOIL: https://doi.org/10.1002/art.22618
Rougier Patrice, Cusin Etienne. Dynamic activity

of unloader knee braces in genu varum subjects:



Comparison of Q—angle and Muscle activity when Elastic band and

Lunge are Applied to People with Genu Varum

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

New insights to improve compliance in medial
knee osteoarthritis patients? Annals of Physical &
Rehabiliation Medicine. Vol. 59, €33. 2016.
https://doi.org/10.1016/j.rehab.2016.07.078
Houglum PA, Bertoti D. Brunnstrom’s Clinical
Kinesiology. Philadelphia : F.A. Davis, c2012
Satkunskiene D, Mickevicius M, Snieckus A,
Kamandulis S. Leg stiffness, valgus knee motion,
and Q-angle are associated with hypertrophic soft
idiopathic
adolescent basketball players. The Journal of
Sports Medicine & Physical fitness. Vol. 57,
No.7-8. 1003-1013. 2017.
https://doi.org/10.1249/01.mss.0000039346.85744.d9
Kang SH. The effect of rehabilitation programs on
Doctor’s  Thesis.

patella tendon and knee pain in

bowlegged college student.
Keomyong University. 2007.
Dirk E. Functional exercise therapy using the tool.
Bummun Education Ltd. 2015.

Hayes KW, Falconer J. Differential muscle
strength delcine in osteoarthritis of the knee : A
Developing hypothesis. Arthritis Careres. Vol. 5,
No. 1, 24-28. 1992.

DOL https://doi.org/10.1002/art.1790050107

Choi KO, Kim JK, Choi MY, Kim MK, Lee W],
Jeong YJ. The effects of exercise programs on
genu varum persons. Journal of Korean Society of
Integrative Medicine. Vol. 1, No 1, 87796. 2013.
DOL https://doi.org/10.15268/ksim.2013.1.1.087
Steinder A. Kinesiology of the human body under
normal and pathological conditions. Springfield,
IL:CharlesC. Thomas. p63. 1973.

Worrell TW, Smith TL, Winegardener, J. Effects
of hamstring on hamstring muscle performance. J.
Orthop. Sports, Physical, Vol. 20, No. 3. 154-159,
19%4.

DOL https://doi.org/10.2519/jospt.1994.20.3.154
Page P. Developing resistive exercise programs
using thera-elastichands & tubing. The Hygenic
Corporation. p48-60. 2000.

Topp R, Mikesky A, Dayhoff NE. The effect

[20]

[21]

[22]

resistance training on strength, postural control
and gait velocity among older. Jouranal of
medicine, Vol. 331, No. 4, 501-506. 1996.
DOL  https://doi.org/10.1249/00005768-199505001 -
01306
Han SM, Lee KK, Ha S, Soon JH. The Effects of
correction exercise on hip joint angle, Q angle, and
the distance between knees of genu varum
patients. J of the Korean Association of Certified
Exercise Professionals, Vol. 13, No. 1. 83-90. 2011.
Park HC, Kim YS, Lee SK. Correlations between
the varus level and body composition, flexibility,
lower strength, and strength imbalance in
adolescents. The Journal Growing Development.
Vol. 23, No. 1, 9714. 2015.
Kim BM. A study on the spinal and lower
extremity deformities in two special purpose and
one regular high school students. Master’s Thesis.
Ewha University. 1998.

[23] Desai SS, Shetty GM, Song HR, Lee SH, Kim TY,

[25]

[26]

- 276 -

Hur CY. Effect of foot deformity on conventional
mechanical axis deviation and ground mechanical
axis deviation during single leg stance and two
leg stance in genu varum. Knee-Oxford then
Amsterdan— Vol.14 No.6. 452-457. 2007.
DOL https://doi.org/10.1016/j.knee.2007.07.009
Insall J. Current concepts review patellar pain. J
Bone Joint Surg, Vol. 64, No. 4. 633-640. 1982.
DOL  https://doi.org/10.2106/00004623-198264040~
00027
Hayes KW, Falconer ]. Differential muscle
strength delcine in osteoarthritis of the knee : A
Developing hypothesis. Arthritis Careres. Vol. 5,
No. 1, 24-28. 1992.
DOL https://doi.org/10.1002/art.1790050107
Jette AM, Lachman M, Giorgetti MM, Assmann
SF, Harris B.A, Levenson C,Wernick, & Krebs.
Exercise-it's never too late: the strong-for-life
program. Am ] Public Health. Vol. 8, No. 1,
66-72. 1999.
DOL https://doi.org/10.1017/9781108363242.013



The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 19, No. 1, pp.265—-277, Feb. 28, 2019. pISSN 2289-0238, elSSN 2289-0246

[27] Damush TM, Stewart AL, Mills KM, King AC, X} AN
Ritter PL. Prevalence and correlates of physician
recommendations to exercise among older adults. o] 3} 7](F 3 Y)
J Gerontol A Biol Sci Med Sci. Vol. 54, No. &,
423-427. 1999.
DOL https://doi.org/10.1093/gerona/>4.8.m423

[28] Yoo BK, Kim EH. The effects of the correction

exercise program combined with stretching and

elastic band exercise on femoral intercondylar
distance, Q-angle, plantar pressure in
undergraduate with genu varum. ] o] £ A(AIFY)
Industry-university Technology of Korea. Vol. 16,
No. 3. 2064-2067. 2015.
DOL https://doi.org/10.5762/kais.2015.16.3.2064
[29] Lee HJ, Park SJ, Shin HM, Lee DU, Lee JA, Jeong
UK. The effect of elastic-band and stretching

exercise program on muscular strength and

exercise performance ability of college students.
Journal of Korean Society of Integrative Medicine.
Vol. 4, No. 2, 53765. 2016.
https://doi.org/10.15268/ksim.2016.4.2.053

[30] Yeo SJ. Analysis of lower-limb muscle by leg
limb exercise for men in their 20s @ Kettlebell
Swing, Squat, Lunge. Master's Thesis.
Gyeongbuk National University. 2015.

% 0] 3= 2018 E OrMtCHEtm Abst

re

THHI X|Holl 2J5t +™lEAS

- 277 -



