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Abstract tive in TI group than in TO group (p<.05).

Background: This study was to investigate effects of
narrow squat exercise according to ankle angle of Toe
in 10° and Toe out 10° on women with genu varum.
Design: Randomized Controlled Trial or Cross-sec-
tional Study.

Methods: 30 adult women with genu varum partici-
pated in this study. All subjects were randomly as-
signed to 15 people of narrow squat exercise in ankle
angle of Toe in 10° group (TI) and 15 people of nar-
row squat exercise in ankle angle of Toe out 10°
group (TO). The narrow squat exercise program was
conducted three times a week for six weeks. The dis-
tance between the knees was measured by using
Digital Vernier Caliper. The quadriceps angle (Q-an-
gle) was measured by using Goniometer. The stride
length and propulsion were measured through G-Walk
Results: Both TI and TO groups showed effective
significant differences in distance between the knees,
Q-angle, and propulsion (p<.05). There was no sig-
nificant difference in stride length (p>.05). Left leg

propulsion was found to be significantly more effec-
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Conclusion: These results suggested that narrow squat
exercise according to ankle angle of toe in 10° and
toe out 10° was effective for genu varum. However,
compared to TO group, TI group was more effective
in gait propulsion. It is considered that narrow squat
exercise in ankle angle of Toe in 10° can be sug-
gested as an effective intervention method for women

with genu varum.
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Qo] F-S(genu varum)©] g S|H-8HA ApA A kS Fola A w F5 Ato] A7 G AR ¢
ol -5 Alo]7} WHolzl 02} FHIE 7H thelE @éthKang 5, 2009). QhmolFES] A Q1o ® ofy
s Ageha] ARl Fol JANE thit AHo] vpEA] gk AASE % FES dRlow Bk HHo|
017l ZpA| 2] whHEolu; o] & Qg U g HF3 fF FHOR 50| oksprl dojub IE <lal g7 (tibi
a)2} Aok (femur) 2] 3|84 o] Eo#] QbgolFEo] e tHPark 5, 2014). 53] {rhe] ¥ (hamstring)
o] WES RE Ao JMEHY A 25 ”% Aol H-al7} 4l el A al(Fisher 5, 2007; & B3, 2022)
Aohe vl 42 TH(quadriceps femoris muscle)d] Fsh= 5 #E %9 WISIE Qbgol 755 TAAZ F AUTKYu
& Kim, 2015). o|$} #Aste] 25 P 25 @A) vl Wt FE2Hvke] 3% S5 (patellofemoral
Pain Syndrome, PFPS) 2! w7 7utu] =3 (Iliotibial Band Syndrome, ITBS)& -f-3char 1 315 9l th(Selko
witz &, 2013; ©]8H4, 2023). BE3F fbgo|FE T8 WAL TS (patella)7t o] 53 W FT|AFo| R of] FElE
7}0}\3%1 A FAY ARAM Y WEtE Qe A oY Ve H R S-S Aoy ¢9lo] ®ltkHan

el digh A5 dobew E= g7 o] 3] W] ot
JA R -2 ?}‘%}—Z—Ol w}%v‘r R 3% T Shatarker 5, 2002). ¢l Shgoli-Zo] tist X154 HTo=
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TOoRE FHAS Fo & 7 %%%94 787} ol -Zel aytAloletal skt Han 7,
= 5) % % S}U& a4
SltHKubo 5, 2019; AR F, 2022). AFHEE= W2 g B:
BAE A= dE 259 Fosh AEy ] AA 2
SIS FORN AA] ATl s A 1T AEielA

Faet Ao TAo] Tl st 7] 9 s = wFol= %EOW}(le 2018) *“01 H-(glutea

.
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[e)
dohe(thigh), 318 TF(lower back muscle) 5> A 7Fe] 7d57] 9 3H7] BolA] Z3atAl €733 ¥ th(Saeter
bakken -, 2022). Wrkejdldete] Fshs A HgAS Fofste] F& wE dsta e wekE
=91 THADn 5, 2015). =3 AFE= Eoks WS thFeAl Wido] Zhssh Akl wef Bt e
AAIE = 9l o] theFdt o] 3 YA AFE 5 Al 25 B3 'S ofwA v F QA

o= Zlo] A 7}011741 S stk
S A3} S AR Selkowitz 5(2013)2] &tol] wrEW Ae|shd o7 }akAd sty

Al
drpe g g au o) AAlA TS 8-S 7het O]‘jr o] &2 ElL PFPS % ITBS
o} ##do] UTHGlassbrook &, 2017). o]2fsh A eH2] o]f wiol thFst Ao AFEE FHHE9]
A s F714Q1 o] glo] I #EH 75 BE v 4%, 2o Ak nE 250 FgoR
Aal] M2 G} th27] we] e Fash 20| Hrk wEbA] QhgolFEel Qo] X5 TR EFL thekst
FE 2FolA FHEIE S T7MAZIA dobe]2utdE &S A Aok $oi(Contreras 5, 2016).
53] o] 9|} W0 Zh e Wshs AFE g2t Qlo] E5 @A skl S vIA et Wt ¢ Qs
QRlo]7] wioll #|&2Rl A7} st}
AFAE A FoANE WEZS AFE 59 TRV G AFE R aioldtal dEA gle

Y25 AFE ol el 7h48 o] 7oy o] WA Sk UWHEQl AFE @F R ol
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ST EolRItHKim &, 2017). %
ﬁu}ﬂﬂlé}ﬂl—ﬂ etz Qs wdEe FAYdH FetE 2, BE AT FE & o] 3l
QhmolF-&eof a3&oltk(Han &, 2018). Lee 5(2016)%] AT-o|A4] Toe in 10° W=

AFE LR giAolelal 8F3 1 Ahn & Lee(2020)2] Aol A= Ankzel A
10°, Toe 0°, Toe out 10°E H] W3} Toe out 10°04] 7} H->H(vastus lateralis) ¥} 55
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(vastus medialis) 2]

& AYATE WO E YRS AFE 5 A B Ao mE adE ol oRM qhrolR-Eo
549 5 ARE AAE Her) At ok g Ao & Aol 7FA o)L} QZK(Quadriceps angle)
Tu T5HRSE SASUAIRE, B E(stride length)o| Lt o] wittel A Wolx= AJFFH duleo] nite]
= AR AA FA T 7HEERD X8 (propulsion) T 2 Bae] glo] AlFE iz gre] mlx]=
GaFell st A= BA 2 Aot mekA 2 Ao H4E @5 ZF% Toe in 10° Toe out 10°¢] &
Y2 AFE 50| ehwolFEs 7 e mAe dFs dlsta heolvE N a¥9E v
AATFozHA ot NS fF T4 WHE A EFo] ¥ SAXREE Alwstaat stk
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AT BT A Hoigtwe] At Sl Ae] HAC disiA AWe S0 FEA el AEst &
AP o2 A3t St E F ehmoliE o4 30WS tido® AASIITE 2 AT A A TES
52 2k ofde] W U i (medial malleolus)E 31 AFEICA -5 Ato]7h 2.5em~5cm ©]3FQ1 Qo]
I+ 7 2H ARstA@elat 5, 2023) kA9 Aol ddd dg 9 535 T a7 H
Agtolut AA o] 9l 2k AlAl d¥ol TS A= s F&she A £FEAE oldlsHA X kAt
A QA Tt A A 307 T T2 FHS she] AT [(Toe in 10°, TI) 158 2 A&+ I (Toe out 10°, TO) 15
How skt

AF= B ZE Toe in 10°, Toe out 1000 wahs] AFHEE AA|SIATE A A (Ahn & Lee, 2020)E
T4 Heste]l BHod XF oAU 120%% = AAE RS AFER wAske] 75%E skith
SAA e AZe] Yu|7F th2 2 2 PP(poly propylene)#oll S 0° 7|0 R Al 22 U5 100, 915 10°
5 NUI8Fth(Figure 1). WS PP ulete] Ao "bSeo] Hhg ZF% Toe in 10°, Toe out 10°°f twhebA
AFEE AANGSITE 58 SukE Al AdEolA oS 38s 713 Atk A AWE vetR Y B 5
HE A E 9074 AAIElE Wl SlE APEEkith 2035 3ME AASIGlaL ZF AE Atolef] oF 23F
A FHAsHA sklth F 334 F 673 FAE TS T S AP A AFE Al g uSS
23] kTt
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Figure 1. Squat Stool for Ankle Angle
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1) C|X|2 B0 Z2|H A(Digital Vernier Caliper)

2 Aol ADE H33] skl Wriewle] ok T2 AllE UAY HUol ALNAE o] g3l
3la

SAstg P Shure] 2% glo] WHE AA oPRS Wol wE ukE 23§ o] slthe] vie),
A%, o, M BN} Holl Pz Fb P T2 ABAVAGTIo] WO HAFe] SYSYHAUT 5,
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r
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0| E{(Goniometer)

QZt2 F-=m A f1-d @ 7 (anterior superior iliac spine, ASIS)7FA| 2] A3} F-Sw T o]=2 =
Aate] Atojztow Aojdnt Q7S FAsr] flstel 7P dnbA o R o] &Ee AU uEE o] &3tk
W oAk kI mTEAI gL e ok, AMAZRIES o TSI I 7EA gk
TUS dds A A ARNANAN FE S-S dds do] waks = XA Q7 Y evHE
of SAsIAt eaks HAastsh] fleiA FLE SHAL 33 S sto] FagkS AHSSHGITh

T FMEEA 9 Aol 25327 gl G-Walk(BTS, ltaly)S AF&-8F3ith
2 sfo] o] A FH MAE SAekn BAGHE Aol iAo B2
F A EO] G-Walk] 2AE FAela o IR G A Atolol] Q= slejw 5wl fA|StER sl
o]E]:= 100HzS] FafrollA 3 5312 Bluetooth 3.0 45 &3l FFEHE AL Aol A
GRS RAGA B5 L ARA} RS 9I1RE 2 % 2 AEA} vl B 9 A7A Y
A7 AR BE 3} o] niutel A "olx] &= AFNE Wubeto] nlttel] Y= A7 €] AA| FA T4
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4. R2EH

AFT) -9 F(Shapiro-Wilk)i- A= AAlste] 18 Ax5E2 A4S ASsty BEe AR AfviEE
FIsiint. w3 dellA Az SA A3 ol F5 Ale] AR, QA BEAEAlS vlusty] ko] i -
ARE AABISTE 7 2 S HFE SA A% Faaks sk fske] sYaE 1S Ak
window version SPSS program 21.0 (SPSS Inc., Chicago)s AFE3sllom RE AT /9 52 0.05%2

Agsksinh

m. 2 3

L chagRtel ks S

rlo

AT iAol dnkd 542 thayt Zti<Table 1>

Table 1. General characteristics of subjects

TI (n=15) TO (n=15) t(p)
Age (year) 20.60 + 0.82a 21.00 + 1.64 0.840(0.408)
Height (cm) 161.86 + 5.99 161.33 + 6.98 0.225(0.824)
Weight (kg) 54.80 + 621 56.06 + 5.62 0.585(0.563)

*M=SD, TI : Toe In, TO : Toe Out

2. 22 Afo] HHElel HiF
W A o] kS = 25 WOl e -5 Ake] A9 -] Wik v Zti<Table 2>, Tl T4
A 442emellq FA % 3.12emE FHAsto] o

FAGFHLE frolgk Aok At p<.05). TOT FA A 4.16
emoll A FA F 3.11emE ZAhdte] BA8tH o7 {235k xto| 7} ATHp<.05). TIEH TOTS & 7F 4] A%
5 APl Al Wt Aol FASH R FofF 2o)7F fINTH(p>.05).
Table 2. Change in distance between the knees (unit : cm)
TI (n=15) TO (n=15) t(p)
Pre-Test 442 + 041a 4.16 £ 0.46
Post-Test 312 + 0.85 3.11 £ 0.78
change -1.30 £ 0.70 -1.04 + 0.58 -1.094(0.283)
t(p) 7.186(0.000)* 6.959(0.000)*

MESD, "p<.05, TI : Toe In, TO : Toe Out
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Table 3. Change in quadriceps angle (unit : °)

-39 Wste U2y} Zri<Table 3> TIT
ZA A 10.38°004 FA)
T A A-$ Qe WskE

ol ¢HOIFEE JH A vA= FF 57

A A 10.33°

TI (n=15) TO (n=15) t(p)
Pre-Test 10.33 + 0.48a 10.38 + 0.45
Post-Test 11.33 + 0.74 11.53 + 0.61
change 1.00 + 0.92 1.14 + 0.77 -0.472(0.641)
t(p) -4.183(0.001)* -5.762(0.000)*

aM+SD, *p<.05, TI :

=
A F 1.08m= FIFsFGl ot FAS A 0% {23k Ao =

Toe In, TO : Toe Out

1.03mel A A %‘i 1.07m% F718F o BAI8HA 0 2 {2l 2fol= A Thp=>.05). ¢

2l

- A A

L% teoA T2

Hp>.05). TOT->

F REe) WEF Aol FAN
A A 1.04mA A SA F 1.08Sm= 5

Z

el

A A THp>.05). TOT>

92 el oA T
A A
z oyl oA TIE TO

10w fogh ztol7t %i‘}iﬂ‘r(p>.05)-
o BAH o Fo%t Afol= ¢l
A A 1.03melA FA 5 1.08m=E F7FFA oL SAISHA 0 7 {23 Afoli= 1 THp>.05).

QE% tEol A T TOw 9] o 3+ FA -5 B30 Wsa Ajol= SAISH 07 {93k AFo] 7} JIUTHp>.
05).
Table 4. Change in stride length (unit : m)
TI (n=15) TO (n=15) t(p)
Left Pre-Test 1.04 + 0.06a 1.03 + 0.04
Post-Test 1.08 £ 0.09 1.07 £ 0.07
change 0.04 + 0.08 0.03 + 0.08 0.296(0.770)
t(p) -2.034(0.061) -1.720(0.107)
Right Pre-Test 1.04 + 0.06 1.03 + 0.03
Post-Test 1.08 + 0.08 1.08 + 0.10
change 0.04 + 0.09 0.05 £ 0.10 -0.112(0.911)
t(p) -1.986(0.067) -1.935(0.073)
"M=£SD, TI : Toe In, TO : Toe Out
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Al A 885X FA F 10.10% =2 F7Fsto] FAIEA O® Fe]gh 2ol 7t YU THp<.05). TOT = FA)
8.76"s 0l X A F 9337 F7hske] EA|8HA 07 {23 xfo| 7} QA THp<.05). €% thelol A TIT¥ TO
o] I 1 FA A FHH L WAsEF Afol= 1.24%9} 0.57WE AT A SR {25t 2to] 7t A THp<.05).
QEZ thEollA T A A 8.62MelA Al $ 9212 S7hete] BATA 0= fo]sh 2kl 7 A thp
<05). TOTS A 2 9.16% N SA % 10.06% =2 F7Fste] EASAH o7 F235+ 2ko]7F A ATHp<.05).
S E% thgfellA TIw ¥} Tow e & 7 SA -5 F318 9] wistaF 2fol= FAs A o= {23 xfol7} gl
(p>.05).
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Table 5. Change in propulsion (unit : %)

TI (n=15) TO (n=15) t(p)

Left Pre-Test 8.85 £ 1.34a 8.76 + 1.13
Post-Test 10.10 + 1.38 933 + 1.11

change 1.24 + 0.99 0.57 £ 0.77 2.066(0.048)*
t(p) -4.867(0.000)* -2.894(0.012)*
Right Pre-Test 8.62 £ 1.55 9.16 + 1.28
Post-Test 921 £ 1.20 10.06 + 1.40

change 0.59 + 0.83 0.89 = 1.03 -0.883(0.385)
t(p) -2.733(0.016)* -3.357(0.005)*

*M#SD, p<.05, TI : Toe In, TO : Toe Out
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wolx ¢ro} Wb Z}Loof] Aglo]l Y=g AAE w0l Bodd W wE <59 AstE Q7 el
5 BEY BHES AR 59 dwoliE WEgEs 7K @Y T AN

HEZO] WA 1% the] g} @ BT, TIv % TOT EFollA SAISHA o2 {23t zlo]= it BE
=HE 7ol S =2 ou AAW, SN A7) &¥o] T =2 o FrF "k Est de et
APFre A e =t 719 JEHETHY 2 Y IE WIS H Bl A8 Ak FEAR] 29
TEAA o T o) v TH(Neumann, 2016). & ATrol|A I I HIESO FUFE Q| HEe
S7P7F g E o Ak o239 4T Ho] Bale] glo] froldk ApolE HolA| I BEL I Aol
etalA] Jgk thE eQlEo] AESIE AoE Alsdr

Fx18 9 "sloA % oo} Q8% bl F o BT FA7F FYEHA SR AL T 9% the] oA
FA17F TOw el &l S7kste] EAITA o= Foldk xto|7) A QbS5 7H ek A2l Aol
v A& o A= Z45E o A4 ofar 2e] 1 Folo S o FA Ha dAEEelE Y s @ T
A v RS Holod(93E & dAH]e, 2021) TAE Fd AES 3|Este] v wr] Al
Ao m xR Xdsin Fx0Ho] Folxd Ao g Holxlnh gt oA Hol= AP 75
HEQ IF YL kS A Wsks FiHET]o] GAstE = AR sdsit AdnbiE e ) FE 0
FAEow AUrbdA F5 HIEY A8 75l g A" EHEZE @3Sk 717 (swing  phase) i
Holgo] Hitzke] i wr]E 93l Fiha7]2o] @dstE o] 7R JRlo] gl A A (Hatefi 5, 202
0) Ao =W FIHE7|E LS A Kelectromyography, EMG) &% H|&2 AFE F dulg|m o] npgZ:
EHET FE EdHA AR o A ekt o] Ads Aol gy SAHow AWE ¢ vk bgolYE
dobejw 1 =90 T7HE ojoj el wpel FIHET]E Hol7F T = Q1AL 9] A (peak) HE O] H A Hol=
t 71 dojeo|A whstE &2 ol gy 4 Q8% 0 7 o]5 st brughelli & Cronin, 2007). kA o] &2
O 71 dojeA ke b A ox fA et ek AR 252 &7 &8skl 5 Foll A2 93-S 1| ZItHChane
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	발목 각도 Toe in 10º, Toe out 10º에 따른 내로우 스쿼트 운동이 안굽이무릎을 가진 여성에 미치는 영향

