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Objective: This study aimed to investigate the effects of squat posture, band position, and contraction type on the muscle activity
of the hip abductors during resisted lateral band walking.

Design: A cross-sectional survey study

Methods: 24 healthy male subjects were recruited, and surface electromyography was used to measure the muscle activity of the
gluteus maximus, gluteus medius, and tensor fascia lata of the dominant leg during lateral walking exercises. Resistance bands
were applied to the knees, ankles, and feet in semi-squat and squat postures, and exercises were randomly performed under six
different conditions.

Results: The results showed significant differences in muscle activity in the gluteus maximus, gluteus medius, and tensor fascia
lata according to posture, band position, and contraction type (p < 0.05). The muscle activity of the hip abductors increased in the
squat posture and with the band placed on the distal joint compared to the proximal joint (p < 0.05). Additionally, muscle activity
was higher in the eccentric contraction phase than in the concentric contraction phase (p < 0.05). Contrary to previous studies,
moving the resistance band from the ankle to the foot increased the muscle activity of the tensor fascia lata while the activity of the
gluteus maximus and gluteus medius also increased.

Conclusions: According to the results, squat posture with a resistance band placed on the feet and using an eccentric contraction
phase were found to be the most effective methods for strengthening the hip abductors.

Key Words: Electromyography, Gluteus maximus, Gluteus medius, Tensor fascia lata, Resistance training

N2 ARSI P ARTueL GAHAY Gy Hyw
Y oljel JRRES QO R SHAE oS dvt
F1H7) Pglutens medius, GMED) 9 |rlel2eizl  [3] Q@b Wanse A7) 2 gellel e A%
2 (tensor fascia lata, TFL)S JPTge] 20 WP ¥l BF Fol Wrielme] ok o) @ oJgprael »
ofm F87(glueus maximus, GMAX)S] 1% A8t & 25 2¥shod Fag 4TS shel Tue] 2w
WYY g YWY T BRY MEEYROR A4S AT Zom FelA c4l
Wel g Stui[l] GMEDS JPmisilst gl of  wely] i A% %5 85 s o) wEd
ghe] upgs wol Z1AjSh] drtelsl 25719 S ogabde) dEEAH 9 mee YA S5
AR, JPBY WAZ F GMEDS 24 WAZ  [5], 7B ke FEER{6). Al 47, ¥
SHAO] o 0% AT FER /MY A 15HO 2 DPAARIS U kAo 99 as Ao
2 B0 W T HGE BRE0] 9lon mE A glon] Be el JEEd WA EE R 59
S7h YT AY] Jlofshe Ao FelA glom o] Tefu BA 5 ouk Alo]o] JAS Helkgl

TELE Qgm S49) g Syl ie  cho-12].

Received: Dec 27, 2022 Revised: Jan 19, 2023 Accepted: Feb 9, 2023

Corresponding author: Changho Song (ORCID https://orcid.org/0000-0002-5709-3100)

Department of Physical Therapy, College of Health and Welfare, Sahmyook University, Seoul, Republic of Korea [01795]

Tel: Fax: +82-2-3399-1639 E-mail: chsong@syu.ac.kr

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © 2023 Korean Academy of Physical Therapy Rehabilitation Science



Phys Ther Rehabil Sci 12(1)

Sahrmann 5{13]9] AFoA+= JFEHE] =gt
rEB| o] TRl Byt XY wey}t HHo| A
Hohd TFLE] gzt Qlckar Aijbsaict. o =gt
doflA & wf GMEDS] ¢Fslrt Q= AFEES TFLS
o Wol ARgat 71 AR S 4= Qlok olyd &
2 S wAHshr] gt W2 25E0] TFLY| &
s Fasielua] HYTT 7IEIHTS A7
7] $1gt 5o 2HE gEa1 QIri{14-18]. 1¥7| of
=ol GMAX3 GMED ¥ TFLE| 4tz d&4=EE
olgfsl= AL dFH o Fasitth ot 2 1
g s dsh] gt JHo] 5 A TR A}
o XA 7s 7sA AXE N AlZIY Fx]9
oheFel IEAAALES S g f8e e R
deA Qi 19-22].

Aol dE &5 AkE 9 W &5 A 2AE X
ek APHES o]83t dog 7] 852 It

—

23-25].
Cambridge {2419 ATeINE Foz 27| &5

of Agoh Zo] Ay WYt 2Nt o 5
Agon] WEA W WESL ofFH S © TFLY

HAT. o]} ARSI Lewis 52519 AolA= 7=
I o] MES Ag5h= AHT Wl HES 485
< Ao gHol Z=oll 7 2 SRS HAFL
o g eSS AEWES o TFLY| B4=EE #£°lA
Wi H g2 d9ol I BAEE HoFelth

Berry 5(23] ¢ oAM= 5ol =S 285kl
fo= 7] 25 Al AH AL An AHE AA9
Ao JEdd YT B4R HE wEselth
2y AAle] wls) Alu] AFHE ZAA H 2
GMAX¥} GMED®] 249} o W2 TFLo| 2%}
£ HoF]lth

A= Ade 2o e ALt AlnAgE
A= AAS o TFLE E4=F FolA ¥l Yol
TES A A 43S AR o’ A
o] 714z ol MEE AEWS W JEEEY &
= % dEI tigt < F BEAE wEouiA HeH
olFet A& 77l A= TFLEH JRdds
7IE3]H Al71= GMAXY GMEDE ©l% €43t
[24, 25].

SHAIRE o] 3 72 FHE AA| BEIE AEeR A
Toll oA SIEEA] BT Medeiros 5{26]2] ¢
TFolME Az do A7 AYdE Al Pl =S

§

243 & AR E50] oS A dog 7
7] 55 s B AW 9 stRdoAe BEaE

R EE SR SEX IS
o]z o] 49| Lewis 5[25]a Cambridge 5[24] o4 F
Aol uh 9o MES A8l Aol YTl o
23 70] digt ol a8 A uie] L5 43
A HET} e NS etk ATk vEs 2
Tolth. E e ATolAE AFWES o] 9)7)4)
A JPwAe 24, dEsd @ /1A 2o
dow A7 L5 ANl 2eAE Bl ofe) o
gedel ) 2wg 24sigt. uE o] ofa}
o HES ALPAT 95 F JPwd 4 o
gist Folrh WAEYEHE EIE  GMAXT
GMED?] Z8Amol §ojulgt 2jol7h ArH27].
ol el 54 uhEol wehy o] 28o]
SR Hol7} oS HoEglon L F I
A 280 igt 7)50] Auaow g siE
oo wolzt Az doz A7 LEL hud
ol 2850 AYA| Fil] ufet Bav} geba
o]

AA

N
s
foh
R
o

(]
—
o
r [*]
B
ol
2
=2
=

r

1 rE A do Hx

o WP P8 e dyuckn sy ] ¥
xel

o Az s A ATE AAE QY] g2
ol28-32] FEWE Z4Eg o Wo| 7R ¢ ge A
A= Aol Aol Qg Ae] 2egEe] X
Gape SIS, EFF T2 M) X 42T 4%
Sl weh BAEA QokTh EW QAo ouw
A wewh HEs| A ¢l Qi TFLO| B8} o
gt olshs 54 SAAE Fast meiigls

of vis) -] =7} =314, 34, 35].

uf2bA] o] AFtoA AFWES 0|83 oz A7)
& Al 71E9 AYAT HRlel FHEeR o 4
ST E ZpA|f AFHES] ], 52 FFof whet

Yrg AyRe) 2Rl XjolS shelstudt ¢

o2 rlo

Sisg

rf

1A
S| T

2 A5 Il Aol 2Afsks SHistel At S



Analysis of hip abductor muscle activity during lateral band walking

N
(e}
o
(e}
ful
i
Oy
hu| r-?lJ
iR
2
ST ook
Qb o

ok

e

2

rl

-

o &

k=l

%0,

o2
ot
ox
H1
1o
ofy
S
ok

rgHo oz &

1y o N
:
O ['UO
o\
ts
20, |
[o |

B
rd
i)
N
of
oE
Ho

Fere oA

Mo
2
Ky
1B =22 )y on
U
2
ox
_O|L

o i rr

ek
r
S~
el
d
rl
N [
o o
a2
b

o2
% ofd,
w rH
Bt

G-Power 3.19 AZEQ|o|[36] & AMESte] TE =2
12 AgRon, B8 U A9EY On ef- 4%

E2 F77h Bag o= AYEHon, & Ave @
22 dujstol 134 dste] 24502 A

Al3 TR}
A A el A, A, A Sl duky 54
7\ %3}

A1, AR oAl GMAX, GMED, TFLY] %

A 4=(Maximum voluntary isometric
contraction, MVIC)E =A3s}9ct ZHE AFL A4
thelo] GMAX, GMED, TFLe| -2=i9ich. e} 4]
A SAY 5% FSEL FAL Askn S @
0% A7) $% A ANl A A% AHE 2o
A 5, 9, o] 88 ME 91X, & 67b19] 23
oM FARNZ 25 MAlsc DrRE Fasl
7] Slste] 2k 24 Aoleliz 38e] F4lo] FoFlrh &
5 A dAs sl it ARy Alde Eilow
dAbs 5ol s wiztA] 2 23o)A of= W
o] dge HAIBIIT der A7) 2F I A

ot ‘%ﬁéﬁi AYe= s =50 il ez
AP WA $Zo8 LESIGCE 15o] 4582
TAE HERE Also] uhH 7tz 6494 dALHog
AAsE e ZF dAoA S E ZEHEE AT

odAke] f-Alckele]l GMAX, GMED, TFLO| &
AEE B7] 98] £H LA E(Ultium EMG®, Noraxon,
Arizona, USA)E A3}t

HHELA= 52 dotem o] 71E9) 3 57] 559

PABAT WL vl Hpohm B, WS ol
Hejof xsFIeH25]. A=+ 12 inch®] 254 11
2|8 AN E=(TheraBand™, The Hygenic Corporation,
Akron, OH)E AREsIGITtE Al Aln] AHE 2LA|et
2FE AR sl on An] AFE AN AT
Qo] w2t RE} Y Bl Fu 2EE 30-40° 9
ouf Aol et Fate] W glol FlRAel 9%
WS At A AeE <A

HEo| A4S 25 UL 9
L w8 A ot
A= AddtEet o
AeE 60°2 ZAsl7
Inc, Korea)E AMESIL
& Bol R Ano] FolAth TR o 1S
30 cm 7HA O R wpgo] Hio| X2 FA|H tof o] A
WS TS fAT F 28 Azl 30 om® 28
STk ol o) AN Ak HEe] golg FHera
of 58 7Fset Ao ® FEshle23]. 1ol 459AtR
R HERE 5o W3 77 olxl ALY A4
o ANelgen FHe AFA S
watglon ZRE ANE 55 oY B dss
WSt b Alslele.

=

o] el
AAsHIet Alr] 2~
A AAe) Zlo]
2 aspe. AFE %
5] gle) w2
T=A(AP5322 Apsun

S S

r
bu

)

tlo
re
jil)s

In
3
N

1o A

— N

2 H f
=
Jo

o)

offt 2
i

o

Td

e
-0,

27 =70t KI2 47 1R

ZlCH £0/X SXIA 2= X (Measurement of %MVIC)

Yoz 7] £5& AN A Hpste BHo=
GMAX, GMED, TFLo|| tijgt 2o} =04 5344 o=
2 zAgskolnh. 274 AL Kendall S[37)9] BYAG
7IHte g ShQlty A E HolHE AAA R Ry
2 SlRA FE 2o} Wl 18] v 258 32

A gAEtgon MVIC HIAE Zo] =249 1000
msce 7|7H §9F A4 M W@ WEoR A
(normalization)3}$1TH38].

o T o w

2T (Measurement of muscle activations)

Zy 5o SRS 45 Yal 32 A=
(Ultium EMG®, Noraxon, Arizona, USA)E Al&3}%
o HAFE by A gi AR Hagstr] {6
g AAST & d3E

=

off FABHTE. GMAXS] 4§ 715802 912 et
of|Z MeE BREY] el 9E Hfel ]
Slal ke WPARFE 7uEo R sheirh3s].



Phys Ther Rehabil Sci 12(1)

Figure 1. Positions to measure maximal voluntary isometric
contraction (MVIC) for: A) gluteus maximus; B) gluteus

medius; and C) tensor fascia lata.
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Figure 2. Locations of the elastic band on: A) knee; B)
ankle; and C) feet.
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Note. Values are expressed as mean + standard deviation.

Table 2. Gluteus maximus activation (%MVIC) depending on the posture, placement of the elastic band, and contraction

type (N =24).
Type of Contraction Placement of the band Semi-squat posture Squat posture
Knee (A) 13.76 + 3.83 25.74 + 17.56
Concentric
. Ankle (B) 16.36 £ 5.66 28.67 + 8.62
contraction
Foot (C) 19.02 + 8.28 3446 + 11.37
Knee (A) 19.23 + 6.88 30.96 + 10.52
Eccentric
. Ankle (B) 2349 £+ 9.03 3649 + 12.57
contraction
Foot (C) 26.43 + 10.37 4341 + 15.18

Note. Values are expressed as mean + standard deviation.
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Table 3. Gluteus medius activation (%MVIC) depending on the position, placement of the band, and contraction type (N =24).

Type of Contraction Placement of the band Semi-squat posture Squat posture
Knee (A) 21.85 6.67 26.84 7.85
Concentric
. Ankle (B) 26.16 = 7.02 3331 + 11.85
contraction
Foot (C) 30.36 + 8.21 3920 + 12.27
Knee (A) 2623 + 823 30.84 + 8.81
Eccentric
. Ankle (B) 31.82 = 8.55 3930 + 12.52
contraction
Foot (C) 36.88 + 10.2 46.02 = 12.71

Note. Values are expressed as mean + standard deviation
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Table 4. Tensor fascia lata activation (%MVIC) depending on the position, placement of the band, and contraction type (N =24).

Type of Contraction = Placement of the band Semi-squat posture Squat posture
Knee (A) 1230 + 4.84 1445 + 5.82
Concentric
. Ankle (B) 1534 + 5.69 17.62 + 6.19
contraction
Foot (C) 20.80 + 8.35 2244 + 17.56
Knee (A) 1320 + 5.04 1548 + 5.56
Eccentric contraction ~ Ankle (B) 17.82 + 6.93 19.01 + 6.55
Foot (C) 21.12 + 8.60 23.10 £ 7.96

Note. Values are expressed as mean + standard deviation
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