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Effective Exercises for Targeting the Gluteus Medius

Karrie L. Hamstra-Wright and Kellie Huxel Bliven

Clinical Scenario: The gluteus medius (GM) is thought to play an important role in stabilizing the pelvis
and controlling femoral adduction and internal rotation during functional activity. GM weakness, resulting
in decreased stabilization and control, has been suggested to be related to lower extremity dysfunction and
injury. Many clinicians focus on strengthening the GM to improve lower extremity kinematics for the preven-
tion and rehabilitation of injury. An indirect way to measure GM strength is through electromyography. It
is generally assumed that exercises producing higher levels of activation will result in greater strengthening
effects.? Understanding what exercises result in the greatest level of GM activation will assist clinicians in their
injury prevention and rehabilitation efforts. Focused Clinical Question: In a healthy adult population, what
lower extremity exercises produce the greatest mean GM activation, expressed as a percentage of maximum

voluntary isometric contraction?
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Clinical Scenario

The gluteus medius (GM) is thought to play an important
role in stabilizing the pelvis and controlling femoral
adduction and internal rotation during functional activ-
ity.1> GM weakness, resulting in decreased stabilization
and control, has been suggested to be related to lower
extremity dysfunction and injury.!-> Many clinicians focus
on strengthening the GM to improve lower extremity
kinematics for the prevention and rehabilitation of injury.
An indirect way to measure GM strength is through
electromyography (EMG). It is generally assumed that
exercises producing higher levels of activation will
result in greater strengthening effects.> Understanding
what exercises result in the greatest level of GM activa-
tion will assist clinicians in their injury prevention and
rehabilitation efforts.

Focused Clinical Question

In a healthy adult population, what lower extremity exer-
cises produce the greatest mean GM activation, expressed
as a percentage of maximum voluntary isometric contrac-
tion (MVIC)?
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Summary of Search, “Best Evidence”
Appraised, and Key Findings

* The literature was searched for studies with a level
of evidence 4 or higher that examined which lower
extremity exercises produced the greatest mean GM
activation expressed as a percentage of MVIC in
healthy adults.

* The literature search produced 5 cross-sectional
studies for inclusion; these were the only studies
found that met all inclusion and exclusion criteria.

* Each study examined a variety of exercises including
weight-bearing (WB), non-weight-bearing (NWB),
single-leg, and double-leg exercises.

¢ Collectively, the exercises producing the greatest GM
activation (in no specific order) were the single-leg
squat, single-leg wall squat, pelvic drop, side bridge,
and side-lying hip abduction.

Clinical Bottom Line

In a healthy population, there is minimal evidence to
support the use of the single-leg squat (with or without
wall support), pelvic drop, side bridge, and side-lying
hip-abduction exercises when aiming to maximize GM
activation. These exercises produced the greatest mean
GM activation in the 5 studies reviewed in this article.
However, the quality of the evidence is low given the
cross-sectional designs of these studies. It is difficult to
strongly suggest these exercises given the quality of evi-
dence, but based on the current literature available these
are the exercises that appear to result in the greatest GM
activation. If used, consideration should be given to issues
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such as injury history, functional ability, and strength of
the surrounding core muscles when selecting exercises
to implement and progress.

Strength of Recommendation: There is grade C
evidence*? that the WB exercises single-leg squat, single-
leg wall squat, pelvic drop, and side bridge, in addition
to NWB side-lying hip abduction, result in the greatest
GM activation.

Search Strategy
Terms Used to Guide Search Strategy

* Patient/Client group: adult or active or healthy
* Intervention/Assessment: gluteus medius and exercise
¢ Comparison: not applicable

e Qutcome: acti* or activation or muscle activation
or EMG or electromyography

Sources of Evidence Searched

* The Cochrane Library

¢ PEDro Database

¢ Medline

* CINAHL

¢ SPORTDiscus

* Additional resources obtained via hand search

Inclusion and Exclusion Criteria

Inclusion Criteria
* Studies that compared mean GM activation between
2 or more WB or NWB exercises
e Limited to the English language

* Limited to studies that reported mean EMG signal
amplitudes of the GM normalized to MVIC

* Limited to the last 11 years (2000-2010)

Exclusion Criteria
e Studies that included individuals younger than 18
years and older than 65 years
* Studies that included currently injured individuals

¢ Studies that measured GM subdivisions versus the
GM as a whole

* Studies that compared aquatic exercises

¢ Studies that included an intervention other than, or
in addition to, exercise (eg, vibration, orthotics, tape)

Results of Search

Five relevant studies were located and categorized as
shown in Table 1 (based on Levels of Evidence, Centre
for Evidence Based Medicine, 2009).

Table 1 Summary of Study Designs
of Articles Retrieved
Level of Number
evidence Study design located Reference
4 Cross- 5 Ayotte et al®
sectional

Bolgla and Uhl”
Boudreau et al®
Distefano et al®

Ekstrom et al!0

Best Evidence

The studies in Table 2 were identified as the best evidence
and selected for inclusion in this critically appraised topic
(CAT). Reasons for selecting these studies were that they
compared GM activation in a healthy population between
2 or more exercises that were WB or NWB and the main
outcome reported was mean GM activation expressed as
a percentage of MVIC.

Implications for Practice,
Education, and Future Research

GM activation occurred during all the exercises reviewed
in this article, but to different degrees. Activation was
greatest in the following exercises, ranked in descending
order: side-lying hip abduction (81% + 42% MVIC),°
side bridge (74% = 30% MVIC),!? single-leg wall squat
(72% = 22% MVIC),’ single-leg squat (64% =+ 24%
MVIC and 30% = 9% MVIC),%° pelvic drop (57% =+
32% MVIC),"unilateral bridge (47% + 24% MVIC),°
WB with flexed hip abduction (46% = 34% MVIC),’
forward step-up (44% + 17% MVIC),® and lunge (19%
+ 12% MVIC).8

For muscle-strength adaptations to occur, Andersen
et al® suggest that neuromuscular activation be in the
range of 40% to 60% of maximal effort. Most of the
exercises identified herein fall within this range, indicat-
ing that they are sufficient exercises for strengthening the
GM. The 2 exercises outside this range are the lunge,
which activated the nondominant GM at 19% of its
MVIC, and the single-leg squat reported by Boudreau et
al,® which activated the GM at 30% of its MVIC. How-
ever, the single-leg squat reported by Distefano et al®
activated the GM at 64% of its MVIC. Reasons for this
large discrepancy may be differences in how the squat was
performed or how MVIC was measured. In the Distefano
et al’ study, participants performed the single-leg squat by
flexing until they could touch their contralateral middle
finger to the outside of their WB foot without reaching
with the shoulder. This may have posed a greater chal-
lenge in frontal-plane stability and thus increased GM
activation in contrast to the participants in the Boudreau
et al® study, who were instructed to squat down as far as
possible and return to the starting position without losing



(panunuod)

(Surnys

[[TquMOp Furje[nwIs suorjow
9PIS-03-3pIS 0} OUL)SISAI)
93pq omweuk ‘@3un] Jurpuels
‘dn-days Teaore] ‘Y11 91
-oyisoddo pue wire padnipenb
“a3puiq auoid ‘93priq ap1s
‘(popuRIxa 39 1) 93pLIq
[exore[un ‘a3puq uidns ‘qgV
dry Suik[-opis :(payels Apreao
jou as1010%9 Jod suonnadar)
SOSIOIOXd PAZIWOPUET ¢

SQ[osNU Y0 / pue
(uontsod utk|-opis) N du
Jo 3unsa) DIAN ‘Yuowaoe[d
9POIJI9[Q ‘SASIOIAXA Y} YIIM

UONBZLIBI[IWE}/01)oRI]

K1931NSs 11091

Kue 1o ured AJMuanx9 IOMo[
10 3deq MO[ pey JI papn[oxy
SonssI yoeq

10 AJTWAINX? JOMO[ snoraaxd
IO JULIIND OU PeY JT papn[ouf
(A g F L7 ‘orewdy 11 ‘oreuwt
61) syuedroned Lyieay o¢

[BUOT)O9S-SS0ID)

orosnw 1oyj0 | pue (uonisod
Su1k[-op1s) JND 9y Jo 3uns9
DIAIA ‘(9sIoasue) ‘SAemapIs
‘premioy) sdoy reuerdnnw
‘(9s10ASURI) ‘SABMIPIS ‘pIRMIO])
sagun[ Jeuednnu ‘syem pueq
[e193€[ “1J1] peop So[-o[3uIs
‘yenbs 39[-o13uIs :gM 6 AV
diy Sur&[-opis ‘uorxey diy

009 Wim surefd diy ‘uorxayy

dry ,0¢ yim swep diy :gMN
¢—os1019%9 1od suonnodax

8§ ‘SOSIOIOXA PIZIWOPULI 7]

Juowdoe[d 9pOIII[R ‘SISIOTIX
U} YIIM UOTIRZLIBI[TUIR]
7oonoeld ‘dn-wirem e se

paads Tewrxewqns je
w43 e punote 3ol urw-g

K1931ms

KTwanxa 19MoJ Jo K103s1y (£ 7
jsed oy} UTYIIM) JUIDDI OU puB
‘Amfur 1OV Jo A103s1y ou ‘ured
JNOYIIM SISTOIOX? oY) urtofrad
03 9[qe ‘3unsa) Jo auin Ay} I8
Amfur jo swoydwAs ou Hym

/P € ‘Ut ()9 Isea[ Je KJIAnoe
reorsAyd ur Sunedronied
payiodal J1 papnjouy

(KeFee
‘Qreura 71 ‘orewt ¢) syuedronaed
AATIOR A[[RUOTIRAIdAI ARy 7

[BUOT}O9S-SS0ID)

19A0-pue-dn-days ‘yenbs
3o[-o[3urs ‘oFuny :9S1019%9
10d suonmnadar ¢ ‘sas1o19%9
A\ POOUE[EQIAIUNOD

pUB PIZIWOPULT ¢

S9[OS IAYJ0 ¢ pue
‘(uonrsod Surpuels) AN-IND
‘d-IND 9y Jo Sunsa)

DIAIN uawadeld aponode
‘uryolens AJIuanxe 1oMmof
onels Aq pamog[oj dn-urem
9[0£d UIWI-G ‘SISIOIX )
UM UOTIRZIIBI[TUIE)/Q010RI]

parpmys Suraq

SOSTOIOX? [eUOTIOUNY € )
wiojrad 03 9[qe a1oMm pue
AITWANX JOMO] IO U0
A1981ms Jo A101STY OU ‘AInfur
diy 10 douy Jofew Aue jo
AIOISIY OU pey JI papnjou]

K16
F €T ,m?.Eom ¢ ,Q_NE
TT) S[ENpIAIPUL AYI[EAY piy

[BUOT)O9S-SSOID)

aav

dry-)yer-pexap ‘agyv diy-yej
‘doap o1aped :gm ‘agyv diy
paxay Surpuels ‘qgy diy
Surpuess ‘qgy diy Suif]
-opIS (g MAN—29SI010%9 1od

suonnadar 6T “(gM € ‘IMN
€) SISIOIOX PIZIWOPURI Q

(uonisod Surk[-opis) D o
Jo Sunsa) DIAN “Yuewaoe[d
9POIII[Q ‘SASIOIAXD Y] YIIM
uonezuewej/eonoeid
‘uryojens Ayruanxe

19MO] 9[IUA3 Aq pamo[[o}
dn-uwrem 9[040 urw-¢

Teok Surpasaxd

oy} ut A1931ns 10 Ainfur
ATwanxa 19Mo[ Jueoyrugis
Jo A1oisty & pey j1 popnjoxyg
Aruanx?

JIOMO] [oBa U0 d0ue)s 9
-o[3urs e woyrad pnod

pue uonouUNSAp AjruaInxo
IOMO[ OU peY JT papnjou]

(K G F L7 ‘Orewrdy § ‘orewt
Q) syuedronred Ayreay 91

[BUOT}O9S-SSOI))

dn-doys onai pue ‘[erare|
‘pIemIO] pue ‘yenbsturu
“enbs [[em :9s1010%0 10d
suonnadar ¢ ‘sasIoroxe gm
3o[-o[Surs pazrwopuel g

sorosnw
190 ¢ pue (uonisod SurA]
-opIs) IND A Jo Sunsa)
DIAIN ‘SOSTOIOX? AU} M
uornezueIwej/oonoeid
uowraoeld aponjod[d
‘dn-wrem 91040 urw-()|

uonedIpaw Surye)
APUQIIND ‘SANTWAI X
Iomof Jo durds oy ur
K3ojoyyed 10 ured juormo
‘SOTTUIANIX JOMO] 10 duids
9 JO 9seasIp 10 A123Ins JO
10181y ® pey J1 popnjoxy

S 0¢

10J uado saka yirm douereq
quip-9[3urs wod

03 AN[Iqe “G/G Suans
LINTA AITaonxa 1omof
[eI91e[Iq ‘SITWI] [BULIOU
umim JNOY [eleie[iq

‘K G9—81 J1 papn[ouf

(C%:59

F € ‘Oewdy / ‘orewa

Q1) SQLIBIOLAU(Q ISUJ(J
Jo juauniedo( 2An)oR
AqreorsAyd “Aupeay ¢g

[BUOT}O9S-SSOID)

pare3nsoaur
UOTJUSAIU]

sjuedronred

uSisop Apm§

ole 10 wonsy3

¢[E 10 OUEJBISIA

gl® 10 neaipnog

(lun pue ejbjog

ole 18 anoAy

SalpniS papn|auj jo sdlisusjoeleyy ¢ 9djqeL



‘JUBUIIOPUOU

‘AN ‘Jueurwop ‘g ‘uononpqe ‘qgy ‘gM-Uou ‘gMN ‘Surreaq JyStom ‘gAp SNIpawr snn[s D) ‘UOTIORIUOD OIIJAWOST ATJUNOA [EWIXBW ‘DTAIA SUNS) A[osnw [enuew ‘LINN ‘Uonouwr jo a3uel ‘WO

"UOTJBATIOR
JND 15918213 o) paonpoxd
SOSIOIOX 93pLIq [BIdR[IUN 3Y)
£q pamo[oj 93pLIq apTs S,

VN

(S0 = d) 28puq

quoud pue ‘a3puiq ‘o3un|
Surpue)s ‘0FpH orueuiq 2yl
ue gy diy pue 11 891
-oyisoddo—wre padnipenb
‘dn-doys Terore] “03puq
[eIoJe[IUN AU} SULIND UON)BATIOR
D 1918213 Apjueoyrusdig

(00" =d)

SOSIOIOXA JOYJO [[& Uey) o5pLq
9pIs 9y SuLInp uoneANOR
ND 1918213 Apyueoyrusig

a3puiq auoid ‘a8puiq ‘o3uny
Surpue)s ‘08pg omueuAq ‘qgVv
diy ‘311 Sor-onsoddo—wire
padnipenb ‘dn-dass [erarer
“a3puiq Teroe[iun ‘a3puq

OIS SB JOpIO JUIPUAISIP Ul
payuel pue AN %L VL
SOSIOIOX? G AY) SSOIoE
UOTJBAIIOR 9[OSNW JAD) UBIJA

DIAIA 01 pazijewriou
UOTIBATIOR S[OSNW UBIIA!

Jenbs 3o[-9[3uIs gM
) AQ PamoO[[0] ‘UOTIBATIOR JAID)
15918213 Q) paonpoid sas10I0Xd
agv-diy Surk[-opts GMN UL

VN

(60" > ) doy as1oasuen

ay) pue ‘doy premioj ay)
‘SOSIOIOXQ A3UN] ¢ [[B ‘SISIOIIXD
wed oy Jo yioq ueyl qgy diy
SuIA[-op1s SuLnp uoneAnoR
D 1918213 Apjueoyrusig

uorxoy diy ,09 Yy wep
‘a3un[ skemaprs ‘uorxapy diy
L0€ PIM wepd 9sun| pIemioy
‘doy premioj ‘aSun| 9sIoAsuLn
‘doy os1oasuen ‘doy sAkemapis
“YI[ peap quII[-d[Suls [em
pueq [e1aye] ‘yenbs quuij-o[Surs
‘agy diy Suik[-opis se 1opio
SuIpusdsap uI payuel pue DIAN
9%8¢—18 SISIOIAXI 7] Y} SSOIOE
UOTJBAIIOB 9[OSNW JAJD) UBIJA!

DIAJA 01 pazijewriou
UOTIBATIOR S[OSNW UBIIA

‘uoneanoe AN-IND

1s9)ea13 oy) Suronpoid a3un|
Yy £q POMO[[0J ‘UOTIBATIOR
d-IND 15918213 9y} paonpoid
jenbs For-9[3urs oy,

VN

(900" = 4) yenbs

3o-o[Surs o ueyy o3uny oY)
Surmp uoneanose qN-IND
191213 Apueoyrusig
Liosd

IoA0-pue-dn-days pue (L1
S J) 25uny oy uey) yenbs 39|
-9[3uIs 2y} JuLINp UOIBANOR
d-IND I9ea13 Apueoyrudig

Jenbs 3o1-o[3urs
‘1on0-pue-dn-doys ‘o3unj se
19pIo SUIPUISIP Ul payuel

OIAIN %TI=61 SISIOI9X9
A\ € 9Y) SSOIOE UOTIBATIOR
Jrosnw GN-JND UBA
IoA0-pue-dn-days ‘o3un|
“enbs 3o[-9[3uIs se Jopio
SuIpuadsap Ur payuel pue
JIAIN %ST-0€ SoSIIex9
M € Y} SSOIOE UONBATIOR
Jrosnw 0-]ND UL

(‘suonisod

DIAIN [euonipenuou ut
so[osnuw 9say) Sursa) 03
9Np UOI}OBIIUOD AIBJUN[OA
QouaI19Ja1 oFejuoorad

© 11 [[0 sIoyine :9JoN)
DIAIA 03 pazijeuiou
UOTJBATIOR Q[OSNUI UBIA]

"UOTIBATIOR AID
15938213 2y} peonpoid qgV
diy-1jo poxoy Wim g 4q
pamoy[oy doxp o1ajad g oyl

VN

4

(800" >

d) AqVv diy-paxey Surpuess
9MN ‘agyv diy Surpuess
GMN o uey ggv dig
SuIk[-opIs GMN PUe ‘A9V
diy-yor gm ‘agy diy-yof
-PaXay A\ Y} UT UOTIBATIOR
ND 1918213 Apueoyusig

(€00" > d) agv diy

-paxay Surpuels gMN ‘d9V
dry Sutpuels gMN ‘ady diy
Yol dM ‘dgV diy-yo[-paxay
qgm ay3 ueyy doip os1afed

dA 9y Surmp uoneanoe

JAD 1918213 ApuedyIugiS

agv dy

-paxay Sutpuels GMN ‘AdV
diy Surpuers gMN ‘adv diy
Sur[-opis gMN ‘agdyv diy
¥l M ‘agqyV dry-)yo[-paxay
yim gy ‘doip orajed g se
I9pIO0 3UIpUISIP Ul pIayuel
PuE DIAIN %8T—LS SISIOIOXD

dM pue gMN 9 9yl ssoloe
UoIjeAl}de 9[osnuu JAIH UedJA

DIAIA 0} pPazijeuriou
UONIBATIOR S[OSNUW UBIA!

"UOTJBATIOR JAD)
1591813 2y} payorfe dn-doys
pIemIoy oy) £q pomor[of
jenbs [fem 39[-9[3urs oy,

VN

(200" = d)
dn-days onar pue ‘(110" =
d) dn-das [exare] ‘(100" =

d) yenbsturw 391-o[3urs oy
ueyp jenbs [fem For-o[3urs
J) SuLIp UOTIBATIOR

AD 1918213 Apueoyrusig

jenbsturw ‘dn-doys onar
‘dn-doys 1erorer ‘dn-doys
pIiemioj ‘enbs-[em se
I9pI0 SUIPUIOISIP Ul pAURI
pue DIAIN %9¢—CS
SOSIOIX9 39[-9[3uIs ¢

9} SSOIO® UONBATIOR
J[osnu JAJD) UBAIA]

DIAIA 01 pPazifeuriou
UOTJBATIOR 9[OSNUI UBIA]

uorsn[ouo))
AI0J3S
Ayprrep

Q0UQPIAD
Jo [9A9

sSurpuy
urejy

saInseow
JwoonnQ

olE 19 wolisy3

¢l& 10 oueaIsIq

gl& 1@ neaipnog

(Iun pue ejbjog

ol€ 18 anoAy

(penunuod) g alqeL



their balance. Furthermore, Boudreau et al® performed
GM MVIC testing in a standing position, which may not
have isolated the GM as well as the more commonly used
side-lying position used by Distefano et al.’

Clinicians implementing exercises to strengthen the
GM should consider incorporating the exercises identi-
fied in this CAT that fall within the range of 40% to 60%
MVIC (side-lying hip abduction, side bridge, single-leg
wall squat, single-leg squat, pelvic drop, unilateral bridge,
WB with flexed-hip abduction, and forward step-up).
Exercise selection should be based on various factors
such as the patient’s functional abilities, injury status, and
overall core strength. For example, in patients rehabilitat-
ing a hip-abductor injury, it may be appropriate to begin
with an exercise that requires less GM activation, such
as the lunge, before progressing to exercises requiring
greater activation. Similarly, depending on the patient’s
WB ability and biomechanics, clinicians may want to
consider using the NWB exercises, particularly side-lying
hip abduction, before progressing to the WB exercises.

It is important to note that EMG may not be a
clinically relevant tool because of its cost, time involved,
expertise required, and methodological limitations. If
EMG is available for clinical use, careful placement of the
surface electrodes is important to reduce variability within
and across patients, which may decrease the likelihood of
cross-talk between muscles. Cross-talk can particularly be
an issue due to the proximity of the gluteus maximus and
medius.'% In addition, although the relationship between
EMG amplitude and muscle force is thought to be gener-
ally linear during isometric contractions,'! EMG is not
a direct measure of strength and should not be used in
isolation to monitor strength gains. Rather, EMG provides
clinicians with insight regarding the level of activation of
a particular muscle so a judgment can be made regarding
the utility of the exercise to target the desired muscle
during strengthening exercises.!?

This CAT informs clinical practice by identifying
which current and commonly used strengthening exer-
cises are thought to most activate the GM. However, the
lack of high-quality research investigating GM activation
during various rehabilitative exercises highlights the
need for prospective and randomized controlled trials
that examine GM activation and strength gains over
time in healthy and injured populations. Furthermore,
future investigations examining the role of the GM
subdivisions during preventive and rehabilitative exer-
cises targeting the GM may also be clinically relevant.
Limited research indicates that the anterior, middle, and
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posterior subdivisions of the GM may have different,
yet synergistic, actions.!? This CAT should be reviewed
in 2 years to determine whether there is additional best
evidence that may change the clinical bottom line for
this clinical question.
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