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ABSTRACT

THE GLUTEUS MEDIUS (Gwmep) IS
AN IMPORTANT MUSCLE AND, IF
WEAK, CAN CAUSE KNEE, HIP, OR
LOWER-BACK PATHOLOGIES.
THIS ARTICLE REVIEWS METHODS
OF Gvmep STRENGTH ASSESS-
MENT, PROVIDES EXERCISES
THAT TARGET THE Gmep BASED
ON ELECTROMYOGRAPHY,
PRESENTS HOW TO IMPLEMENT
Gmep STRENGTHENING IN HEAVY
RESISTANCE TRAINING PRO-
GRAMS, AND EXPLAINS THE
IMPORTANCE OF INCLUDING
THESE EXERCISES IN THESE
PROGRAMS.

INTRODUCTION
he process of individualizing
I workouts is important when
designing a strength training

program, with exercise selection being
of paramount importance. Selected
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exercises must then be harmonized
with other parameters such as exercise
intensity, number of repetitions, speed
of contraction, rest intervals, and train-
ing history to formulate an organized
resistance training program. Specifi-
cally, exercise selection addresses which
muscles in the kinetic chain should be
developed to achieve the appropriate
kinematics of an exercise or movement.
Subsequently, an eflicient movement
pattern can maintain optimal kinemat-
ics up until the point where the weakest
muscle cannot maintain, or contribute
to, the summation of forces. Therefore,
it may be useful to utilize exercises that
target weakened, or potentially the
weakest, muscle groups within the
kinetic chain so that these muscle
groups do not limit force production
and velocity in multijoint movements
during competition.

One example of a weak muscle group’s
ability to disrupt movement is weakness
of the gluteus medius (Gmed), which
may result in adverse changes in kine-
matics (15), an increased risk of injury in

athletes (25), and decreased sport perfor-
mance (28). In support of this, it has been
shown that athletes with stronger hip
abduction (HAB) strength are less likely
to be injured compared with athletes
with weaker HAB (25). Furthermore,
Gmed injury in competitive sport has
been associated with unilateral weak-
ness, rather than a bilateral deficit
(4748). Therefore, the importance of
unilateral Gmed strengthening has been
largely discussed, and a large number of
exercises that target the Gmed have
received attention from researchers and
practitioners (5,34,35). Recommenda-
tions for Gmed strengthening have been
made previously, seeming to originate
from a rehabilitative standpoint based
primarily on anatomical function (34).
However, the implication of specific
Gmed exercises during heavy resistance
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training programs has not been clearly
summarized. It may be advised to
include evidence-based high-intensity
Gmed strengthening during heavy resis-
tance training in athletes, as a means of
preventing injury and avoiding the need
for formal rehabilitation. Therefore, this
article focuses on testing methods for
determining Gmed weakness in appar-
ently healthy athletes that mitigate the
ceiling effect of traditional testing. Addi-
tionally, this article summarizes the ex-
ercises that result in the greatest muscle
activity of the Gmed and explains the
importance of including these exercises
in a heavy resistance training program.

QUANTIFYING HIP ABDUCTION
STRENGTH

Specific Gmed strengthening is usually
based on the knowledge of Gmed weak-
ness, assessed by measuring HAB
strength. Although the Trendelenburg
test (TT) is commonly used to deter-
mine whether Gmed weakness exists
in clinical settings, it has been shown
to be a poor predictor for Gmed weak-
ness in people without a diagnosed
pathology or lower-back pain. Thus,
the TT has limited use as a measure of
hip abductor function and strength in
athleticc nonsymptomatic populations
(23,50). Other HAB strength tests can
be performed in a supine or side-lying
position using an ordinal scale of 0-5
(20). For these tests, the tester can
apply resistance to the lateral aspect of
the knee (20), and if the tester determines
that the patient’s strength reaches a sub-
jective level 4 of 5 (34), it is reported that
the patient can sufficiently resist against
low external forces. However, a subjec-
tive scale ranging from 0 to 5 for such
“functional” tests does not allow for
detailed  assessments of  healthy
resistance-trained athletes, because it is
likely that the athlete can achieve the
highest possible score during the test
but may have relative muscle weakness
during competition. Fortunately, HAB
tests can be performed with a handheld
dynamometer in a supine (2) or side-
lying (48) body position, allowing force
output to be quantified and expressed in
standard units of Newton (N) or Newton
meters (N-m) and also pounds (Ibs). It is
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also possible to measure HAB strength
through isokinetic dynamometry with
specific speed conditions. However, this
method of evaluation is possible only in
a laboratory setting with trained person-
nel and specialized equipment. There-
fore, assessing HAB strength with
a handheld dynamometer may be the
most practical method for determining
Gmed strength in athletes.

When standardized, handheld dyna-
mometry seems to be more appropriate
for athletes compared with the TT
because HAB strength can be compared
to normative values (2) and individual
strength ratios can be quantified. When
determining the HAB strength of an ath-
lete, it has been suggested that a bilateral
HAB strength deficit of more than 10% is
considered to be the clinical milestone
that must be reached before returning
an athlete to competition after sustaining
an injury and completing rehabilitation
(46). Additionally, achieving a HAB:
adduction ratio of more than 90% (hip
adductors are at least 90% of abductors)
has been recommended before returning
to sport after a hip adductor strain (31).
However, it is important to note that
these recommendations are general
guidelines that may not be appropriate
in all situations. Moreover, these data are
related to adductor weakness and may
not be comparable when HAB weakness
or injury is present. Nevertheless, measur-
ing hip strength in the frontal plane using
handheld dynamometry makes it possi-
ble to determine whether strength defi-
cits are present based on identifying
percentages, which is more accurate than
a traditional ordinal scale.

If handheld dynamometry is used, it is
important to acknowledge that a more
detailed procedure may be required. Var-
iables such as body position, type of the
test, dynamometer position, and the
type of maximum voluntary contraction
time must be considered when perform-
ing HAB strength measurements. The 2
main tests that can be chosen include
the “make test” and the “break test.” A
make test can be described as an isomet-
ric test during which the athlete is in-
structed to exert maximum voluntary
force against a fixed dynamometer. With

the dynamometer placed above the
knee, the “make test” uses a relatively
short lever that includes only the femur
length. Therefore, this method is result-
ing in a highly standardized isometric
condition, which is conducive of measur-
ing maximal force. During the break test,
the athlete is also instructed to exert
maximum voluntary force against the
dynamometer. However, in contrast
with the make test, the tester must
apply force to the dynamometer to
overcome the athlete’s force, resulting
in an eccentric muscle action. During
the break test, the tested limb interacts
with external forces (the force applied
by the tester), which may be more
similar to the conditions that an ath-
lete experiences during competition.
Because the break test requires the
tester to overcome athlete’s strength,
the tester must have a mechanical
advantage during this test. Therefore,
it is advised to place the dynamometer
just above the lateral malleolus to cre-
ate a longer lever, which favors the
downward force of the tester. Docu-
mentation of testing position and pro-
cedure is always recommended so that
accurate comparisons are made. This
is particularly important when testing
positions vary with respect to lever
arm (e.g., lateral knee versus ankle).

If the aim of the test is to assess
whether a bilateral HAB strength def-
icit is present, the athlete should be
measured in a supine position using
an isometric “make” test (2) (see Video
1, Supplemental Digital Content,
http://links.lww.com/SCJ/A187 or
Figure 1A) because a side-lying posi-
tion results in more measurement var-
iation (46). This occurs probably
because the side-lying position allows
for less stability and bilateral Gmed
force production: one side against
the table or ground and the other
against the dynamometer. Therefore,
a supine measurement allows for uni-
lateral strength assessment of each leg
independently, without contralateral
interference. However, the HAB:
adduction strength ratio may be tested
in the side-lying position using the
“break” test method (48) (see Video



Body and dynamometer position for hip abduction strength measurement
using the make test in a supine position (A) and the break test in a side-

lying position (B).

2, Supplemental Digital Content,
http://links.Iww.com/SCJ/A188 and
Figure 1B). Because of the increased
ability to produce force in a side-lying
position, this method may be most
appropriate for measuring an athlete’s
peak force production. When using
such methods, the handheld dyna-
mometer should be placed on the lat-
eral side of the leg, either just above the
lateral malleolus of the ankle for the
break test or the lateral epicondyle of
the knee for the make test, standardiz-
ing the length of the lever arm (femur
length or leg length). Current recom-
mendations state that a HAB testing
protocol should include at least 3 at-
tempts of a 5-s contraction for the make
test and 30-s rest between attempts
(46); a break test should include at least
2 attempts (48).

Gmep ACTIVITY ESTIMATION

Based on the relationship between
large degrees of muscle activation
and subsequent increases in strength
(17-19), an initial part of designing
a Gmed-specific resistance training
program should be selecting exer-
cises that encourage large amounts
of Gmed electromyography (EMG)
activity. Some practitioners may
claim that they can identify muscle
activity during exercise because of
anatomical position, observational
muscle feedback, delayed onset mus-
cle soreness, and increased muscle
volume (16,33). However, it is impor-
tant to know that an individual can-
not describe muscle activity without
the use of specialized equipment

because muscle activity is a multifac-
torial phenomenon that should only
be quantified using EMG.

Because of differences in muscle acti-
vation between individuals, surface
EMG must be normalized to an indi-
vidual’s maximum standard, which is
most often a maximum voluntary iso-
metric contraction (MVIC). Typi-
cally, a Gmed MVIC is performed
in a side-lying position, with the
active lower limb abducted 10-30°
from the neutral anatomical position
(4,9). However, some studies use
other methods to assess MVIC (4),
and dynamic exercises have different
activation patterns than MVICs (4),
making it difficult to compare EMG
data during complex resistance exer-
cises, especially the relative muscle
activity which varies as the exercise
load is increased (30,42).

Although many practitioners associ-
ate increases in muscle activity with
increases in muscular strength, sim-
ply measuring the amount of muscle
activation is not sufficient, in itself, to
prescribe exercises during a strength
training program. It is important to
note that variations in the strength
ratio between muscle groups can
affect muscle activity during an exer-
cise. For example, if HAB strength is
greater than knee flexion strength,
Gmed activity during the Farmer’s
walk exercise (walking while carry-
ing dumbbells in the hands at the side
of the body) is greater than if knee
flexion is stronger than HAB (43).
Similarly, it has been shown that during
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split squats and walking lunges, EMG
activity of the quadriceps and ham-
strings can differ depending on HAB
and knee flexion strength. Therefore,
although a strength and conditioning
professional can base an evidence-
based Gmed-specific training program
on exercises that result in large degrees
of muscle activity, it is important to
understand that muscle activity is not
always consistent between athletes
across all exercises and that EMG can
be used as a starting point when select-
ing exercises. Hence, the presence of
interindividual differences in strength
and muscle activation highlights the
need for individualized training
programs.

Gmep EXERCISES

Despite the relationship between
EMG activity and strength (17,19),
the volume of data revealing the
amount of Gmed activation during
complex, heavily loaded lower-limb
exercises is surprisingly low, even in
common exercises such as the bilat-
eral squat. A summary of relevant
Gmed EMG research is provided in
Tables 1 and 2. Table 1 includes com-
pound, multijoint exercises that are
often heavily loaded, whereas Table 2
includes accessory exercises, mainly
of bodyweight and single-joint
nature. Together, these tables pro-
vide practitioners a choice of
exercises that range in Gmed activity
from a high level of activation (41-
60% MVIC) to a very high level of
activation (>60% MVIC) (35).

Complex exercises such as squats,
deadlifts, and step-ups can be heavily
loaded, making them preferable
compared to single-joint rehabilita-
tion exercises in athletic populations
because of their ability to progres-
sively increase exercise intensity,
increase the hormonal response
(24), and result in satellite cell pro-
liferation (22,49). Therefore, we sug-
gest that heavy resistance exercises
(Table 1) may be more effective at
inducing functional strength gains
of the Gmed in athletes because the
force required to overcome external



Table 1

Resistance training exercises targeting the gluteus medius

Exercise

Gluteus medius activity

Authors

(level = SD in MVIC, intensity)

Contralateral lunge 90 + 22, 5RM Stastny et al. (44)
Ipsilateral lunge 51 = 17, 5RM Stastny et al. (44)
Contralateral split squat 46 *+ 23, 5RM Stastny et al. (44)
Ipsilateral split squat 49 * 27, 5RM Stastny et al. (44)

Farmer’s walk

Squat (bilateral)

47 * 19 moderate load®

21 + 9 mV/s at 60% 1RMP

Stastny et al. (43)
Li et al. (26)

Lateral step-up® 60 = NR, BW Boren et al. (5)
43 *= 18, BW Ekstrom et al. (11)
Forward step-up® 55 = NR, BW Boren et al. (5)
Single leg deadlift® 56 = NR, BW Boren et al. (5)
58 *= 25, BW Distefano et al. (9)
Forward lunge© 42 *= 21, BW Distefano et al. (9)
Transverse lunge© 48 = 21, BW Distefano et al. (9)
Single leg squat® 82 = NR, BW Boren et al. (5)
64 *= 24, BW Distefano et al. (9)
52 + 22,9 BW Ayotte et al. (1)
Forward step-up? 44 = 17, BW Ayotte et al. (1)

MVIC = maximum isometric voluntary contraction; NR = SD not provided in study; RM =

repetition maximum.
For best responder group.

BMVIC not available.

“Measured using bodyweight (BW) but can be performed with external load.

dSingle leg squat, wall squat.

loads may be closer to the force
required by an athlete during compe-
tition than the force required during
unloaded, single-joint exercises.

PROGRAM DESIGN

When designing a resistance training
program, the strength and conditioning
professional should target specific aims,
which may include the correction of
muscle imbalances, increasing perfor-
mance, or both. Specifically, when
choosing Gmed exercises for a resis-
tance training program, the individual
needs of sportsmen must be addressed
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and decisions must be made regarding
the use of complex or isolated move-
ments. As previously mentioned, the
Gmed training recommendations in
this article are primarily designed with
healthy athletes in mind, and we sug-
gest that if a pathology is present, or if
there is a need for rehabilitation, heavily
loaded exercise may need to cease and
the training recommendations set forth
by Presswood et al. (34) should be

considered.

Gmed strengthening becomes increas-
ingly important in an applied sports set-
ting because unilateral HAB weakness

has been associated with an increased
risk of injury in sports such as soccer,
ice hockey, and running (7,14,46,48).
Furthermore, Gmed strength may be
even more important in sports when
the center of mass changes direction
unexpectedly, requiring strength and
stabilization during unilateral stance.
Because of the nature of contact sports
and the role of pelvic stability to main-
tain the summation of forces of move-
ments that begin in the lower extremity,
Gmed strengthening should be included
in sports that require unilateral support,
especially during body-to-body contact.
In these sports, unilateral Gmed
strengthening while standing can be
considered as sport specific. For exam-
ple, single leg squats with external resis-
tance can be included during the
preseason or in-season for ice-hockey
players but should not be a staple of
an ice-hockey player’s general strength
development. Some may take this idea
further and prescribe such exercises on
an unstable surface in an attempt to
mimic the instability experienced
during competition. Although the
Gmed functions as a pelvis and knee
stabilizer, doing exercises on an unsta-
ble surface does not result in additional
activation of the Gmed during squat-
ting (26). Thus, the application of resis-
tance training on unstable surfaces is
unwarranted, as it may not effectively
increase Gmed activity.

Heavy resistance training differs from
rehabilitation in that it aims to evoke
a combination of metabolic, endocrine,
and neuromuscular responses, often
requiring exercise load to be progres-
sively increased up to the repetition
maximum (RM). When executing
a resistance training program, exercises
can be implemented in a variety of ways
including traditional sets, agonist-
antagonist supersets, and postactivation
potentiation (PAP) (work) complexes.
This article briefly elaborates on these
3 strategies, laying the foundation for
Gmed-specific exercise implementation
and providing an overview of how to
create effective Gmed-specific training
programs to resolve asymmetrical, uni-

lateral Gmed weakness.



Table 2
Common rehabilitation exercises targeting the Gmed

Exercise Gmed activation Author
level (%MVIC =+ SD)

Side bridge to neutral spine 74 = 30 Ekstrom et al. (11)
Side plank with hip 89-103 = NR Boren et al. (5)
abduction
Clamshell with foot elevation 62-77 = NR Boren et al. (5)
Front plank with hip 75 = NR Boren et al. (5)
extension
Side-lying hip abduction 63 = NR Boren et al. (5)
81 = 42 Distefano et al. (9)
42 + 27 Bolgla and Uhl (3)
44 = 15 Selkowitz et al. (40)
79 = 30 McBeth et al. (29)
53% + 28 McBeth et al. (29)
Skater squat 60 = NR Boren et al. (5)
Pelvic drop 59 = NR Boren et al. (5)
57 £ 32 Bolgla and UhI (3)
Standing hip 57 = NR Boren et al. (5)
circumduction
Dynamic leg swing—in 57 £ NR Boren et al. (5)
sagittal plane
Single leg bridge 55 = NR Boren et al. (5)
47 + 24 Ekstrom et al. (11)
Forward step-up 55 = NR Boren et al. (5)
Single limb bridge unstable 47 = NR Boren et al. (5)
Hip clam 30-45° hip flexion 47 = NR Boren et al. (5)
40 * 38 Distefano et al. (9)
Quadruped hip extension 46 = NR Boren et al. (5)
42 =17 Ekstrom et al. (11)
Gluteal squeeze 44 = NR Boren et al. (5)
Lateral band walk 61 = 34 Distefano et al. (9)
Transverse, lateral, 57 + 35,48 = 25,44 = 21  Distefano et al. (9)

forward hop
Flexion hip abduction 42 = 34 Bolgla and Uhl (3)
Gmed = gluteus medius; MVIC = maximum voluntary isometric contraction, very high-level
activation (>60% MVIC), high-level activation (41-60% MVIC) by Reiman et al. (35), NR = SD
not provided in study.

?Side-lying abduction with external rotation.
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TRADITIONAL TRAINING

A traditional resistance training pro-
gram that focuses on maximal strength
development should include between
3 and 5 sets of an exercise, depending
on performance level (41). This recom-
mendation can also be applied to
Gmed-specific training. As with most
types of resistance training, it is impor-
tant to include heavily loaded complex
exercises (Table 1) at the beginning of
a Gmed-specific training session, and
less complex, bodyweight exercises
(Table 2) can make up the remainder
(Table 3).

After a period of detraining, Gmed ex-
ercises should not be performed based
on a load representative of a repetition
maximum, but instead should be cho-
sen to achieve a subjective rating of
perceived exertion with 1-2 minutes
of rest. Once accustomed to these
loads, exercises can then be performed
using RM loads and should be followed
by 3-5 minutes rest intervals.

If there is unilateral imbalance in HAB
strength, the load and repetitions per-
formed in a training session should be
based on the abilities of the weaker
side, and the weaker side should be
trained first. When HAB imbalances
are present, unilateral exercises may be
preferred over bilateral ones. Because
the functions of the Gmed include ab-
ducting the hip; preventing adduction
and medial rotation of the femur during
complex lateral stabilization of the pel-
vis; supporting the hip and knee during
a single leg stance; and preventing the
pelvis from dropping on the opposite
side during unilateral stance, most uni-
lateral exercises require large amounts
of Gmed activation.

The traditional approach to resistance
training suggests that the prime movers
should be trained and separately ex-
hausted by combining isolated and
complex exercises, which differs from
advanced training strategies described
below. To increase an athlete’s strength,
external load should be progressively
increased from one workout to another
while progressively decreasing the num-
ber of repetitions and increasing the



Table 3
Traditional training workout

Set Exercise
1  Bilateral squat® 1-2
3-4
5-6
2 Forward step-up®? 1-2
3-4
5-6
3 Forward lunge® 1-2
3-4
5-6
4 Side plank with hip 1-2
abduction
3-4
5-6
5  Clamshell with foot 1-2
elevation
3-4
5-6
6  Farmer’s walk 1-2
3-4
5-6

Week Repetitions (n) Sets Rest interval (min)

12-15 3-5 2-3
10-12
6-8
15-18
12-15
8-10
12-15
10-12
6-8
10-12 3-5 1-2

12-14
14-18
10-12

12-14
14-18
16 m
20 m
26 m

“Exercise performed up to repetition maximum.

PWeaker lower limb is exercised first, and the load is based on repetition maximum of weaker

side for both limbs.

number of sets. If exercises are per-
formed that do not allow the external
load to be increased, the number of rep-
etitions should be increased to evoke
muscle exhaustion. To strengthen the
Gmed, we recommend this traditional
approach for athletes who are not expe-
rienced in resistance training or have
been participating in resistance training
for less than 3 years to increase their
base level of strength before participat-
ing in more advanced training strategies.

AGONIST-ANTAGONIST
SUPERSET TRAINING

Strength  training using agonist-
antagonist supersets allows for short
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rest intervals to be used without
increasing neuromuscular fatigue (36)
and can be implemented with complex
exercises for experienced athletes as
shown in Table 4. The pair of opposing
exercises should be coupled using
reversed force vectors to primarily tar-
get antagonist muscle groups (ie.,
overhead presses and pull-ups). In the
case of Gmed-specific training, choos-
ing agonist-antagonist movement pat-
terns with opposing force vectors can
be challenging, but it is possible. For
example, coupling barbell squats with
reverse sit ups requires the Gmed to
actively extend and externally rotate
the hips during squatting and allows

the Gmed to relax while hip flexion
occurs during reverse sit ups. Although
barbell squats may partly fatigue the
trunk musculature, the fatigue is mainly
experienced in the posterior trunk
muscles, opposite of the neuromuscu-
lar involvement of reverse sit ups.
Agonist-antagonist supersets can also
be used by less experienced athletes;
but in this case, we would recommend
only 2 sets per exercise, as exercise
technique may worsen as fatigue accu-
mulates. Because this kind of exercise
routine increases exercise volume, we
recommend to not exceed 2 sessions
per week.

RESISTANCE TRAINING WITH
POSTACTIVATION POTENTIATION
Postactivation potentiation is an
advanced training strategy that con-
sists of a conditioning activity aimed
at increasing motor unit activation of
selected muscles, priming them for
a subsequent performance task. It is
believed that this phenomenon occurs
partly because of increases in low-
frequency tetanic force during move-
ment (exercise) after a “conditioning”
contractile activity (37). When creat-
ing a resistance training session using
PAP, there are several factors to con-
sider when implementing the condi-
tioning activity such as the athlete’s
strength level, the conditioning exer-
cise, and the rest interval between the
conditioning activity and the perfor-
mance task.

In practice, PAP is accomplished by
completing a heavily loaded condi-
tioning activity followed by a lighter,
more explosive activity. For example,
it has been shown that PAP occurs
after back squats and power cleans,
but the magnitude of improvement
during a subsequent sprint perfor-
mance was greater after power cleans
indicating that explosive conditioning
activities may be optimal (39). It is rec-
ommended that the rest interval
between a conditioning activity and
the subsequent exercise is between 3
and 7 minutes (13,37,51) when a condi-
tioning activity includes an MVIC for
at least 10 seconds or when a 5SRM load
is used during the conditioning activity



Table 4

Agonist-antagonist training for experienced resistance-trained athlete

Set/exercise order Exercise Week Repetitions (RM) Sets Rest interval (min)
11 Bilateral squat 1-2 12-15 3 2
3-4 10-12
5-6 6-8
1/2 Reverse sit up with low cable 1-2 15-18
3-4 12-15
5-6 8-10
2/1 Single leg squat 1-2 12-15 3 2
3-4 10-12
5-6 6-8
2/2 Hanging leg raise knee flexed with dumbbell 1-2 12-15
3-4 10-12
5-6 6-8
3/1 Single leg deadlift 1-2 12-15 3 2
3-4 10-12
5-6 6-8
3/2 Abdominal crunch on Swiss ball with dumbbell ~ 1-2 12-15
3-4 10-12
5-6 6-8
4/1 Lateral step-up 1-2 12-15 3 2
3-4 10-12
5-6 6-8
4/2 Sideways hyperextension with dumbbell 1-2 12-15
3-4 10-12
5-6 6-8

RM = repetition maximum.

(37,51). Because the time course of PAP
is very sensitive and varies between ath-
letes, exercises, and exercise sessions (37),
the optimal rest interval and number of
repetitions used should be discovered
using trial and error. Along these lines,
it has been shown that PAP is expressed
sooner after a less fatiguing conditioning
activity compared with a more fatiguing
one (6), and the conditioning acitivty’s
range of motion plays a role in subse-
quent performance (12,38). It has been

shown that PAP is strongly related to
strength level, meaning that stronger ath-
letes potentiate quicker than weaker ath-
letes after a conditioning activity (38).

Despite the plethora of research on
PAP, the effect of PAP during
a Gmed-focused resistance training
session remains unknown. However,
the recommendations shown in Table 5
are based on previous research. Further-
more, we would recommend that PAP
may be effective for 8 weeks, while
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progressively increasing the number of
sets, but that the program may not be
as effective after 12 weeks (37).

It has been reported that a set of forward
lunges with a 5RM load held in the con-
tralateral hand in relation to the forward
working leg results in greater Gmed than
quadriceps or hamstrings activity (44)
and thus can be used as a unilateral con-
ditioning activity for the Gmed before
bilateral squats (Table 5). After a 3-minute
rest, the squat jump is performed as



Table 5

An example Gmed strength development session while addressing unilateral weakness using postactivation
potentiation

Set/exercise Exercise Week Repetitions

11 Contralateral forward lunge® 1 8RM
2 4RM

1/2 Squat jump with barbell 1 5¢
2

2/1 Single leg squat, loaded? 1 8RM
2 4RM

2/2 Split squat jump 1 5¢
2

3/1 Loaded lateral step-up® 1 8RM
2 4RM

3/2 Forward bench jump 1 5¢
2

Gmed = gluteus medius; RM = repetition maximum.

?Performed only on weaker side.

Set Rest interval (min)
3 3-6°
3
3 3-6°
3
3 3-6°
3

POptimal rest periods between the conditioning exercise and subsequent jumps may vary between individuals.

“Performed using 30-40% 1RM.

shown in Supplemental Digital Content
(see Video 3, http://linkslww.com/SCJ/
A189) and Figure 2. In the same manner,
the single leg squat can be used as a uni-
lateral conditioning activity for the Gmed
before split squat jumps (see Video 4,
Supplemental Digital Content, http://
links.lww.com/SCJ/A186 and Figure 3).

LIMITATIONS
This article does not take into account
that the Gmed can be anatomically

subdivided into 3 parts, all of which
can experience different levels of activ-
ity depending on exercise selection
(32). Additionally, Gmed activation
can vary as a consequence of different
strength ratios of the Gmed to the
quadriceps or hamstrings (43,45);

altering the exercise intensity (44);
changing the kinematics (10); chang-
ing the way the eccentric actions are
performed (21); training experience
(8,17,27); and asymmetrical loading

(44). Another issue, which has not
been included in this article, is the
activity ratio between Gmed and the
tensor fasciae latae. Thus, exercises
with greater tensor fasciae latae activ-
ity than Gmed activity, such as for-
ward lunges, should be coupled with
other exercises with reversed recipro-
cal activity that favors the Gmed such
as the clam (clamshell), sidestep, uni-
lateral bridge, and quadruped hip
extension (40).

Superset of contralateral forward lunges (A) and squat jumps (B).
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Superset of single leg squats (A) and split squat jumps (B).

PRACTICAL APPLICATION

This article summarizes the process
leading up to a Gmed strengthening
program: the identification of Gmed
weakness, selection of Gmed exercises,
and implementation Gmed exercises
into resistance training sessions. Readers
can apply handheld strength measure-
ments easily in the gym, select a combi-
nation of thirty Gmed exercises from
Tables 1 and 2, and apply them to a be-
ginner’s or advanced resistance training
workout as described in Tables 3-5.
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