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■ Introduction
The shoulder complex is made of 2
different structures: the gleno-
humeral joint and the shoulder
girdle. In terms of the power squat
for the powerlifter, this article will
focus on the glenohumeral articu-
lation and is intended to evaluate
shoulder function and injury pre-
vention in the power squat.

■ Impingement 
The glenohumeral joint is made
up of the glenoid fossa (a socket) of
the scapula and the head of the
humerus (the ball). The arrange-
ment of the joint consists of a
shallow socket and a humeral
head, which is less than halfway
in the socket at any one time. This
allows for multiaxial movement in
all 3 planes. The drawback to this
arrangement is that because the
fossa slightly tilts anteriorly and
superiorly, the shoulder is suscep-
tible to dislocations and impinge-
ment, respectively, as well as other
injuries (2).

In the power squat, the bar
rests on the posterior deltoids
(Figure 1), accomplishing several

things. First, this puts less
downward pressure on the
shoulders and shoulder gir-
dle. Second, this bar position
forces the lifter into a more
forward leaning position,
thus increasing the angle of
flexion at the hips and in-
creasing the force production
from the lower back and
gluteal muscles, thereby in-
creasing the total weight lift-
ed. The downside to this bar
position is the increased chance of
anterior shoulder impingement
and pressure on the long head of
the biceps. 

Impingement is defined as
compression of the bursa, rotator
cuff, and/or the tendon of the long
head of the biceps (3). The muscles
that constitute the rotator cuff are
the supraspinatus, the infraspina-
tus, the subscapularis, and the
teres minor. The function of the ro-
tator cuff is to compress the
humerus against the glenoid (5).

Impingement and the resulting
pain can manifest itself in squat-
ting and when performing the
bench press. The dilemma is how

to consistently increase the weight
lifted while decreasing the chance
and recurrence of an injury.

The approach to this problem
is 3-fold: strengthening of the pos-
terior elements of the shoulder,
proper stretching and warm-up
prior to lifting, and manipulation
of sets and repetitions of the power
squat itself (2,3,5).

■ Strengthening

The muscles targeted here are the
posterior deltoid, teres minor, and
the infraspinatus. 
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Bar position during a power
squat: low on traps, resting
on posterior deltoids.

Figure 1.
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Side-lying
external
rotation:
start and
finish.

Figures
2 and 3.

Prone fly:
(a) start;
(b) finish.

Figure 10.

Standing external rotation: start and finish.Figures
4 and 5.

75º–90º abduction lateral rotation: start and finish.Figures
6 and 7.

Rear deltoid extension: start and finish.Figures
8 and 9.

Reverse shrug: start and finish.Figures
11 and 12.



Excellent exercises for the
muscles are the following:

1. Side-lying external rotation
(Figures 2 and 3).

2. Standing external rotation (Fig-
ures 4 and 5).

3. With progression to 75º–90º
shoulder abduction lateral rota-
tion (Figures 6 and 7).

4. Rear deltoid extension (Figures
8 and 9).

5. Prone flies (Figure 10).
6. Reverse shrugs (Figures 11 and

12).

Exercises 1 and 2 should be
done with a small pillow or rolled-
up towel placed between the ribs
and the elbow to allow for greater
rotational motion of the humerus. 

Lateral rotation (exercise 3) is
more sport-specific because it
replicates the actual position of the
humerus during power squats.
The rear deltoid extension (exercise
4) and the prone fly (exercise 5)
work the posterior deltoid, which is
an external rotator, but it also, if
hypertrophied, will serve as a bet-
ter resting place for the bar during
a power squat. 

Also, if the bar has a better
surface on which to rest, there will
be less shifting of the bar during
execution of the squat. Since the
primary external rotators, the teres
minor and infraspinatus, have a
downward angle from the humeral
head to the inferior angle of the
scapula, they can also play a part
in the depression of the humeral
head away from the acromial shelf.
Therefore reverse shrugs (exercise
6) are also included (3). All exercis-
es should be done with very light
weights (2–5 pounds) for high rep-
etitions (10–20) and in a slow and
controlled fashion. This is done be-
cause of the small muscles in-
volved and because form and tech-
nique are crucial (1).

An isometric exercise that has

been used with good results is pic-
tured in Figures 13 and 14. The
forearms are placed behind the
back with fingers touching. The
palms are then pressed down and
together isometrically contract the
posterior shoulder elements. 

Start with 5 repetitions for 5-
second holds and slowly increase
the time of each hold.

■ Stretching and Warm-up

Muscle tightness can also con-
tribute to shoulder impingement.
Anterior thoracic muscular tight-
ness due to overdeveloped pec-
torals and anterior deltoids when
compared with upper back
strength is the primary cause. The
pectoral/corner stretch (Figures
15 a and b) with the forearms flat
on the wall surface stretches the
anterior deltoid, pectoralis major,

and subscapularis. Including at
least 3–4 sets of a warm-up exer-
cise prior to squatting and press-
ing, in addition to the previous ex-
ercises, can also help alleviate im-
pingement.

■ Set and Repetition 
Manipulation
In powerlifting, all that is required
is one successful repetition, so
multiple repetitions are not need-
ed. Several sets of repetitions in
the 1–3 range using weights in the
70–80% range done explosively
from the bottom position allows
the lifter to get many “first” repeti-
tions with which to practice the
initial foot positioning and setup of
the power squat (4). This set and
repetition scheme is recommend-
ed so that the lifters avoid multiple
repetitions in which the bar can
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Isometric contraction:
push palms together.

Figure 13.

Corner stretch: (a) keep head and neck neutral; (b) press face into
corner for stretch.

Figure 15.

Isometric contraction:
squeeze shoulder blades
together.

Figure 14.
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shift or slip, thus increasing the
pressure on the shoulder and pos-
sibly causing injury.

■ Conclusion

Shoulder impingement can be
caused by many different mecha-
nisms. In this article, the concerns
of the competitive powerlifter
and/or power squatter have been
addressed. By utilizing specific
posterior shoulder exercises, ante-
rior shoulder stretching, and ma-
nipulation of training variables
such as sets, repetitions, and
poundage, a lifter can prevent and
alleviate injury and subsequent
time off from training. ▲
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