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Abstract

Purpose : The purpose of this study was to compare the ankle pronation squat with the general squat and investigate the effect
on the geun varum and the muscles around the knee.

Methods : Subjects were chosen as the target for squat exercise with the distance between the knees more than 5 cm. The selected
30 students were randomly divided into 15 pronation squat group and 15 general squat group, and performed five sets movements
20 times. Global postural system (GPS) and digital goniometer were used to check the distance between the knees and the Q angle,
and muscle activity was measured with EMG during squat exercise.

Results: The result is as follows. First, as a result of analyzing the change in the distance between the knees, the distance between
the knees decreased and the Q angle increased in the pronation squat group after exercise. Second, as a result of analyzing the
change in muscle activity of the peroneus longus, the muscle activity increased in the pronation squat group after exercise, and it
was more effective than the general squat group. Third, as a result of analyzing the change in the VMO (vastus medialis oblique)
and VL (vastus lateralis) muscle activity ratio, the activity ratio of the pronation squat group increased after exercise, and the
imbalance in the VMO/VL muscle activity was decreased.

Conclusion: The pronation squat exercise applied to the ankle will greatly affect what is made into a balanced leg as decreased
of the distance between knees, increased of Q angle, increased of the muscle activity of the peroneus longus and the ratio of

VMO/VL.
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Experimental group (n=15) Control group (n=15)
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Fig 1. Research procedure

o x|
ot

AZE

0|

Ho



% At 2gAole] A7 5

em oIl AFEW FHAIY] A E 1)

(1) 2FE

EL®
oL o
ok Oz
N‘!“
>l

4=
T Im
ol
(o]

F w2 o/ Yol = Weln A
24 B A e FEe
W s sh 60
AH A AHES AYSATHFg 2). ol
P 208]8 5 set AAISHEOH, Abolmtet
l2 #skA steick

4 g
Ho o

il

o
— g
o
K
ol
)
rlr

19 :j: Hﬁ
oL
dr o md
o & o
o e
A
o
hu

¢

—_—

o
Jr
1>

End posture

Starting position

Fig 2. General squat

Uik A ES} A P AZ AHAA A S
WSOl 94 glo] et REBAS 60 °% F

=]

i

Fig 3. Wedge

1) AT S A AL

2 AFs FEA] A" 3 fls) AFgHE Ad
A2} A| 22 A A BI(GPS400, Chinesport, Italy)g AH8-3}51
t}. GPS400> AKX S SallA AAREHE
AAS] A-5o 29 FEHE FHA, 2
o|-gsto] AlAIS] HAS WIS
(Harman 5, 2005). AHA|&4S
T 2 Aejo| shuetR Zo
of AE|AE HAStaL FF T
A o] w3 FIE Wof oHR B4}
T Al Abole] AYE &

A E A2 e 22 & 45 F
BYPE o 5 em o]l AFEE ¢hdol
ottt S =T

2l

o
ojg“b‘:l
> 3o J

ofr
S
2
O
o I

)
AC)
2 i

= g ok o

A dnow
dft (o Ht 3
=

=

W ke ok 1 oly

=

© g o
1o

T oo

o S opz

uv)
do
fr
8
fu
ol
2
B{}Y
o
ﬂ
8
o

Fig 4. Measurement of gap between knee

302 Journal of The Korean Society of Integrative Medicine | Vol.9 No.4



Asis - A=

|'0

2) #H 2HE(EMC)

EAATL ol g3kl 2 AR THVNE EETHE
3 H 24 = (Electromyogram; EMG)S] &4 ¢s5to]
A 7 A %E7](Telemyo-DTS, NORAXON, USA)E A}
otk

Rolq ARE 2AE A5 f ARS Ha
SHA717] S8l g3 Foz olgdS Wotd & A5
2 wRs 718 AFE ARG, dBEe, o
A7, AFore Lol #2F5k eH(Fig 5), thEa-& #
Bk A QoA AP AA oA 2HES 37

A2 A 98] TAEse] ®E 2% F(sampling
rate)2 512 Hz, 3k t)9=L 10~350 Hz9] <<
(band pass filter)?} 60 Hz =%| ZE|(notch filter)E A&}
Hes AZstdt 218 2HE A5S gu 4R
(full-wave rectification)dt & RMS (root mean square)= A

AFsto] BA1S9LEk(Won 5, 2014).

7

Fig 5. EMG measurement

3) MX}2ZtE A|(electrogoniometer)

Fig 6. E-LINK ROM Kit

L AAZ=A(E-LINK ROM Kit, Biometrics, USA)Z
AHg-5H ATt

ZEa9e ol gstel EAstAr. dARtel Qv

ol gE ATA AR T

28 S o eyt ohgel /A
b CESA

olyg
pu

o © i

&

[>
2
m
i
ol

e T N 4 V'
o rir o
i)

3

re
ey
=
O
X
o
ne
r'lI
2
Am
oX,

> 9
G =
kuorr
> 2
¥
o
o
(i
filo
N
N
K
¥2
rr
[\
(e
=

™ oF rf
=

N

SV

rlo oot
w
rlI. -‘::['
. =
[
Im
filo
o
ot L
o 4r
> 2
o2 >
o gt
Z 32 floob

>i££1>“”°rﬁ
Lo g

T

o
32
TQ I

e |m

o

Hrt

>

o

N
1w

R = A
<

p
off 1o
offt
i)
oX,
filo

o
i)
iy
o
Hu
0 Ho wx R ol rlo @

%2
2
4
2]
rL
flo
off
e
i)
e
o
I
K
o
H

o3t #o]7

=
=

RIS LT PN

E
o] W3t Table 29} 2t} &5 M




thetsSerolsta| x| HMoH M4z
Table 1, Characteristics of subjects
Variable Pronation squat General squat P
Year 21.80+2.24 22.13+3.54 760
Height (cm) 169.04+7.76 168.82+8.44 941
Weight (kg) 61.77+10.24 65.04+11.35 414
BMI (kg/m) 21.51+2.47 22.71+2.87 230
Distance between knees (cm) 11.30+2.11 11.71+1.58 .553
Table 2, Comparison of changes of distance between knees
Exercise group Pre Post t P
Pronation squat 11.30£2.11 10.40+1.79 3.616 003"
General squat 11.71+1.58 11.4242.03 1.304 213
p<.05
3.5 A% Q7 Wst vw Zke] sk Table 33+ 2tk &% AT &% Fo Y
A 2FEFA Qo] frolstAl 7kt al(p<.05), A
25 AT QA AFES A AE Lo M2 QW ATELS F4F Fol7h §THp>05)
Table 3. Comparison of changes of Q angle
Exercise group Pre Post t P
Pronation squat 10.27+£5.71 14.73+£6.38 -4.855 .000
General squat 9.07£5.58 10.8£5.43 -1.881 .081
p<05
4 % AF AFolEI2Y 2YAE W} v o 2% ol 9 AAUETS fos FEIAT
(p<05), Lok 2HEFLS Felak 2ol7h GATkp>05).
9F AT AF AFEGH A AE 5o B2 EF &5 A T 2 gro] SolF Xol7h YAULp>05),
Fobe BAEO] WMBH: Table 491 2tk 2% AR &5 Foli o3t Aol7h AATHp<05).

Table 4, Comparison of changes in muscle activities of peroneus longus and differences between groups

Exercise group Pre Post t p

Pronation squat 34.20+17.21 42.26+19.35 -2.290 038"

General squat 24.30+11.94 28.28+11.47 -1.860 .084
078 025

p

p<.05
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Table 5. Comparison of changes in muscle activities of VMO and VL
Muscle Exercise group Post t P
pronation squat 54.74+18.62 60.06+23.13 -1.188 255
VMO
general squat 69.62+21.32 68.54+18.21 241 813
pronation squat 61.62+31.72 61.05+12.91 .063 .950
VL
general squat 53.42+12.73 52.05+16.28 1.108 .286
VMO; vastus medialis Oblique, VL; vastus lateralis
6. &5 AT F7FESIY 2EAHE HE HI v = ¥ g A%a, gk AFEFO B = 104
HolA b 7IEEST TEAHEY dF o] AasiES
+E A% Y AFEY Adut AFE pFo| WE & 4 A B3 R A F o bl o7t Aol 7t
A7HEE ST TR 9] W= Table 637 gt & RAAL(P>05), & Fol= FA Aol7b AU
B ANt 95 Fo 9F AFETY BAEME 1] (p<05)
ANAAAN FrhER e 28] FFo] el

Table 6. Comparison of changes in ratios of muscle activities of VMO, VL and differences between groups

Group Ratios of VMO/VL Pre Post
Pronation squat VMO/VL 0.89+0.28 0.98+0.33
General squat VMO/VL 1.30+0.57 1.32+0.54
tp -.304/.064 -1.407/.015"

p<.05
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2002), 75 YA WSO W OB Hgwe  AES T ABYLLS AR oB B
IHEYS HUAA T e urgol EAT WY W PHOR AES BAO) JYWHY FHY BE
AZOomA Shgol BAE FaAYel wet Bgol ) & F7hskArish 5, 2010), 45 ° o] 4e] LEZ oA
3k QP Foh 7hAE I (Neumann, 2018), FEHA Q8 AFEES AASHAK(Tang F, 2000), L] FY 2]
Zo) Fha|AE AL F419) g WStA A (Chang & Lee, A AFES sH= W S(Yoo 5, 2004)0] Sk EY
2012) ko] HHES A7 A0 Motk Ee  L7e SEshHoR iy SmgT) WELe 1m
dhgol B0 Sure AFRS Alo] RREEY FA S AXIFA|ge] oo glo] o] 45
o giHom moR Aol o ARWIN QAL o] IBWELIY SZel S Ful, okmy e
Z7hA7) M (Kisner 5, 20017), Q7S] F7tell wek L2 50~55 °9) Aol JPWA meo] HRHOE AE
Aol o] A7t ghagt Ao melch olo] 2A F & 4 G oS AFH] ujEel(Cha, 2012), $19k 2
OJFE AROIA 10 °9 ABYAE g AAES S AYATLAY AHE AABL AHG LTS A%
A, BEAe] et Qztol FosHA Fast  AA olgY B wet B8 B Ad] Adzom
k. ZelnE WEEde] JUS A48T AYEE & ZTHES F7HZ 4 Y9UTHKoh 5, 2011).
Fol 2 WS o glo] Esaolet Azhatc. o} MO R B ATA o] YHE fEste] 2
£ AelA] Aoty RS vaslde W, AEES ARG oE dBYLIL HeKor B
Y HE 7 2% AF HEL A U AFEFIAE A 5 Uil ergolREY SR Rl
FOF Aot YU UE=05), 9H AAERAAE & JYBE WY A S(Gross 5, 2011) WA37] laf %
o Aol7t AUTHP<05). EF &5 A Auk AFEF  2eo] YL B thelo] BYL FEskAm, Lo} o
3 QG AAEF ol Rl Aol YAOUE=05),  FEHE RS whEolwy] nRe] ghmyee] 2
SF 5 2 ol HUT Holzt UTHp<09). NFokY  HEE ¥U 5 AAvky YEn Ao AFy
T ChE WEW F9) 283 @ G4 gl B 2te] 2RAEI} S| wet 9 AHE 2o o
WEL E3 BHE Sof Berge] il dEHom W Z@easmdes RuyEd: Fegbd, 8%
of5he €32 FHTH(Yu & Kim, 2006). £ A79] 10°7h 5 §213k 2ol GlATHp=03). SHEH L1/7H% g o
Z9A0) BOHAT A4 Slo] Sube AvomE B 2Au} 18T 2 AL FEYLTe] ARYen
© Fol Ys) HANGOR FW D8S BASAY Mok F7EHE B4ol ¢ Ackn @ 4 id(Kim 5,
o et 1% Aolmz 2 2010, 9 AAEFe|Me dBYL B L 2

1
2 Ho|i(Karthikbabu 5, 2011), B  SHAE|7} o] 717k Hcke AutR u]So| Hop 71%9)

Y7t 271 A

Hol 9 AFE B2 Alo] FRWAY FY Aol 71 A AW AFEL AXYLIL AL ° &

Y4 wE 2olo] 2HEC] BH BHAS 0% 8¢ F 5 gon, emyeRe Fd FHA

INA NFPEAAE AFAAIG] NFoleRe AN vk YW

DHYEs B% F/E AR RthYu & Kim B AL J)E AFE 25 Fo|RE el
q

2006). e = Wo) = W3t

=
£ AT mg e ARy ese) 2gAE, 1 3 9 Agwe] Syolet

L owss A=S 4
gu EyeRn RS R 2RYTUE vast  AF 5 celo) REA] A, Q7 2RAEE Bl
9 W, BY WD LF AF wlw A Ay AfE gk

T QG ANER WE G Aol YANE=05), 2 AFolMe] AAHoRE ehgolRg Wyo] o]
S5 A AW AFEDY B AHED vl AolE § Al tekks 2ol vls) 54 tolthel ulag
G Aol7t YUOUE=05), &F F AW AFEZTY AP FHEo] Ukt Huk, FolRE WAl o
UM 2FER Wl Al RT Aol HATKP<05). 2 Flol F2Hel 2EEIE By o] o|F Unist
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