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REHABILITATION TO PERFORMANCE OF THE
SHOULDER FOR THE TACTICAL ATHLETE

musculoskeletal complaints among tactical athletes, a term

that encompasses military personnel, law enforcement
officers, firefighters, and other first responders (10). Reported
incidence of shoulder injuries varies widely, ranging from 8.3% to
as high as 43% of all injuries in these populations (10,21). Although
shoulder pain is typically multifactorial, chronic symptoms often
follow predictable pathological patterns influenced by prior trauma,
repetitive occupational demands, participation in overhead sports,
congenital or acquired ligamentous laxity, and postural adaptations
(1,5,6,7,9,10).

S houlder pain is one of the most common upper-extremity

This review examines the primary historical and occupational risk
factors contributing to shoulder pain in tactical athletes, outlines
relevant pathoanatomy, and provides evidence-based rehabilitation
and prehabilitation strategies. By understanding these mechanisms,
clinicians and strength and conditioning professionals can
implement targeted screening, corrective exercise programming,
and load-management strategies to reduce injury risk and restore
pain-free function.

HISTORICAL RISK FACTORS

A thorough history remains critical in the evaluation of shoulder
pain. Prior participation in overhead sports—such as baseball,
swimming, tennis, water polo, or volleyball—significantly increases
the likelihood of subsequent shoulder pathology (1,5,6). Previous
episodes of glenohumeral dislocation or subluxation markedly
elevate recurrence risk and are frequently accompanied by capsular
laxity or labral injury (5,7). Cervical spine pathology must also be
considered, as referred pain from the cervical region to the scapular
or shoulder area is common, often presenting as interscapular or
posterior shoulder discomfort (5).

OCCUPATIONAL AND TRAINING-

RELATED RISK FACTORS

Overuse injuries are prevalent among tactical athletes because
of the repetitive and high-volume nature of both training and
operational demands (9,10,21). Large numbers of push-ups
performed during physical fitness testing and daily training
impose considerable repetitive stress on the shoulder complex,
particularly in recruit populations, and should not be overlooked
as a contributing factor to pain and injury (21). However, push-
ups represent only one component of a broader repetitive-
loading profile.

On duty, tactical athletes routinely perform prolonged weapon
carrying, heavy load carriage (body armor, hoses, breaching tools,
or casualties), overhead tasks during building entry or vehicle
extrication, repetitive throwing (flashbangs), and sustained
awkward postures (9,10). These activities can lead to subacromial

impingement, rotator cuff tendinopathy, labral tears, glenohumeral
instability, and biceps pathology (9,10,21).

PATHO-ANATOMY

The shoulder complex consists of the glenohumeral (GH),
acromioclavicular (AC), and scapulothoracic (ST) joints. The GH
joint, a ball-and-socket articulation between the large humeral head
and shallow glenoid fossa, provides the greatest range of motion

in the human body but sacrifices inherent bony stability, often
compared to a golf ball on a tee (5,9).

This mobility-stability trade-off requires robust static and dynamic
stabilizers. Static stabilizers include the glenoid labrum, which
deepens the glenoid concavity from roughly 2.5 mm to 5 mm
(4,7,9); the joint capsule; the coracohumeral ligament (CHL);

and the superior, middle, and inferior glenohumeral ligaments
(SGHL, MGHL, IGHL, respectively) (4). Dynamic stabilizers

are led by the rotator cuff (supraspinatus, infraspinatus, teres
minor, subscapularis), long head of the biceps, and deltoid, with
secondary contributions from pectoralis major, latissimus dorsi,
and teres major (5,9). Scapulothoracic muscles (serratus anterior,
trapezius, rhomboids, pectoralis minor) provide a stable base for
the entire complex as they control the position of the scapula (7).

Tactical athletes (or former overhead athletes) utilizing overhead
movements can involve repetitive abduction with external rotation
stressing the anterior capsule and associated ligaments causing
them to stretch over time producing increased external rotation
(4,5,14,15). Posterosuperior (SLAP) labral tears can exacerbate
humeral head translation by allowing more humeral head
movement and further mimic anterior laxity (4,7,15). Conversely,
an increase in range of motion with external rotation is typically
accompanied by a subsequent loss of internal rotation, termed
glenohumeral internal rotation deficit (GIRD; defined as a deficit
measuring greater than 20° compared with the non-dominant arm),
caused by posteroinferior capsular contracture (4,5,16).

Additionally, the sub-acromial space can become narrowed
impinging on tendons and structures that reside within that
space. Contracture of the posterior band of the IGHL shifts the
humeral head posterosuperiorly during abduction with external
rotation, altering the center of rotation for the humeral head

in relation to the glenoid (4,16). These kinematic changes,
combined with scapular dyskinesis (abnormal positioning of the
scapula due to altered shoulder mechanics and lack of stabilizing
muscular control), narrow the subacromial space and increase
compression of the supraspinatus tendon and biceps tendon,
commonly resulting in posterosuperior rotator cuff tears and
tendinopathy (4,7,13).
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CHRONIC SHOULDER PAIN

Common chronic shoulder injuries include subacromial
impingement, rotator cuff tendinopathy, glenoid labral tears
(including SLAP lesions), and shoulder instability (4,5). A history
of repetitive overhead activity, whether from youth sports such as
baseball or from occupational demands, significantly influences
current shoulder pain and must be considered when designing
exercise programs. Even if an individual has not thrown overhead
for decades, prior exposure can produce lasting adaptations
collectively known as “thrower’s shoulder” (4,5,15).

Thrower’s shoulder arises from repetitive overhead motion and
typically produces specific biomechanical faults (4,5). A hallmark
adaptation is posterior glenohumeral joint capsule contracture,
which posteriorly shifts the humeral head’s center of rotation. This
alteration may also manifest as excessive glenohumeral external
rotation coupled with restricted internal rotation, a condition
termed glenohumeral internal rotation deficit (GIRD). GIRD has
two primary consequences: (1) increased shear forces at the
superior labrum, elevating risk of superior labrum anterior-to-
posterior (SLAP) tears at the biceps anchor, and (2) concomitant
anterior capsule stretching, which promotes anterior glenohumeral
instability (4,5,15). Secondary subacromial impingement and
rotator cuff overload often follow as the humeral head migrates
superoposteriorly during throwing or overhead activity (4,5,11).

Finally, chronic anterior capsule laxity—whether from prior
dislocation or repetitive microtrauma—can markedly impair
progression of horizontal pressing exercises (4,5,25). During the
transition from eccentric to concentric phases of the bench press
or push-up, excessive anterior humeral head translation may occur,
resulting in painful subluxation or apprehension (4,5,20,25).

ASSESSMENT

REHAB TO PERFORMANCE TEAM

When working with this population, it is highly recommended

to have a team of specialists to help return the tactical athlete
to duty. The tactical athlete should be seen by a Doctor of
Physical Therapy (DPT), Orthopedic Surgeon, or Sports Medicine
Chiropractor for clinical pathology prior to beginning a program.
While the strength and conditioning specialist may sometimes
be the point of access to care tactical athlete, if the tactical
athlete has the complaints, they should be assessed by a
healthcare provider:

1. Shoulder pain at night regardless of sleeping position,

2. Painful popping and clicking in the shoulder,

3. Recurring shoulder dislocations,

4. Progressive weakness or recurring numbness and tingling in
the arm or hand,

5. Failure of conservative care,

6. Loss of range of motion or visible atrophy (muscle loss),

7. Inability to perform activities of daily living,

Part of the return to performance model should include a clinical
examination and diagnosis. A specialist can help determine, in
the clinical setting, if the tactical athlete is a good candidate

for rehabilitation or if further work-up is necessary. Dynamic
orthopedic shoulder examinations are critical in the decision-
making process. Though not limited to, an often-used cluster of
examinations for shoulder instability are the anterior apprehension
test, followed by relocation test then the reverse relocation

test (7). This clinical examination should take place prior to any
fitness or movement assessment occurs. Lastly, a determination
of congenital ligament laxity or suspicion of connective tissue
disorder is important.

a. Congenital Ligament Laxity

A nine-point assessment should be performed on the tactical
athlete to see if congenital joint hypermobility is present. However,
this is not diagnostic and can be a screen for the strength and
conditioning coach (Figure 1):

1. Left and right 5th digit passive dorsiflexion beyond 90°

2. Left and right thumb passive dorsiflexion to the flexor
aspect of the forearm.

3. Left and right elbow hyperextends beyond 10°

4. Left and right knee hyperextends beyond 10°

5. Forward flexion of trunk with knees full extended.

Each joint assessed is one point, for a total possibility of nine
points. A score above six indicates global hypermobility (but not
necessarily a connective tissue disorder such as Ehlers-Danlos
Syndrome (4,5). If an athlete has six of these points, with chronic
shoulder problems or difficulty with horizontal presses, for
example, the presence of atraumatic multi-directional, rehab as
treatment, instability (AMBRI) should be considered.

b. Glenohumeral Internal Rotation Deficit (GIRD)

Tactical athletes with GIRD can be asymptomatic. GIRD is an
adaptive process in which the dominant shoulder experiences a
loss of internal rotation (IR) (4,5,23). Most commonly defined by a
loss of >20° of IR compared to the opposite shoulder (4,23). The
typical cause of GIRD is posterior glenohumeral ligament (capsule)
contracture, as previously discussed. GIRD is often associated with
several related diagnosis including subacromial impingement,
articular side rotator cuff tears, and glenoid labrum tears (4,5).

Figure 2 demonstrates a quick screen to see if GIRD is present.
This tactical athlete is suspected of having GIRD on his right side.
There is a more precise way to measure GIRD, but this requires

a partner and a goniometer. If an asymmetry is seen here, the
remedy is often “the sleeper stretch” (Figure 3). Try performing
this stretch before any pressing workout or overhead activity
(swimming included), start with 3 sets of 10 second hold on the
affected side.
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c. Thoracic spine motion

Persistent shoulder pain should prompt consideration of thoracic
spine immobility as a contributing factor. Restricted thoracic
extension is frequently associated with shoulder pain and reduced
active range of motion (2,8).

Assessing thoracic spine mobility is generally more challenging
than assessing cervical or lumbar motion because the thoracic
region is inherently less mobile. Several reliable methods exist:

» Thoracic rotation can be evaluated using the “T4 rotation”
test (Figure 4).

* Thoracic flexion and extension are best assessed in
quadruped or seated positions.

In each case, the patient should move slowly into end-range,
hold for 2 - 3 seconds, and stop if pain is provoked. The
goal is to identify true mechanical restriction rather than
pain-limited motion.

Improved thoracic mobility positively influences scapulothoracic
rhythm and overall shoulder range of motion. Notably, one
randomized study demonstrated that a thoracic mobility program
significantly reduced pain and improved function in patients with
chronic rotator cuff tendinopathy (8,20). Although alterations in
scapular motion (scapular dyskinesis) are often discussed in this
context, the topic remains controversial and is beyond the scope
of this article.

REHABILITATION TO PERFORMANCE START POINT

a. Rotator Cuff Exercises

The rotator cuff provides dynamic glenohumeral stability and

must remain a cornerstone of both rehabilitation and long-term
shoulder health programming for tactical athletes. Imbalances—
particularly weakness of the supraspinatus, infraspinatus, and teres
minor relative to the stronger internal rotators (subscapularis,
pectoralis major, latissimus dorsi)—are common in this population
and may contribute to impingement, superior humeral head
migration, and secondary labral overload (5,11,18).

High-priority, low-load rotator cuff exercises should be performed
3 - 5 times per week and precede all pressing or pulling sessions.
The following three side-lying exercises are safe, effective, and
easily progressed (11):

1. Side-lying Abduction to 45° Primary target: supraspinatus.
Maintains humeral head depression during early abduction
and counters deltoid-driven superior translation (Figure 5).

2. Side-lying External Rotation (arm at side, 0° abduction)
Primary target: infraspinatus and teres minor. Directly
addresses the external-rotation weakness that exacerbates
GIRD, anterior capsule stress, and impingement (Figure 6).

3. Side-lying Horizontal Extension (“T” movement, arm in
line with torso) Primary target: posterior cuff and lower
trapezius/scapular retractors. Reinforces scapular posterior
tilt and humeral head centering (Figure 7).

These exercises are non-fatiguing at the prescribed loads

yet produce rapid improvements in cuff endurance and
glenohumeral force-couple efficiency—essential prerequisites
before advancing to compound pressing, pulling, or overhead
movements in tactical athletes with chronic shoulder pain
(11,18). The following represents prescription guidelines across
phases of possiblerehabilitation and continued performance-
realted training (11):

* Rehabilitation phase (active pain or recent injury): 1-5Ib
dumbbell, 3 - 4 sets of 12 - 20 slow, controlled repetitions.

» Prehabilitation/maintenance phase: 5 - 15 Ib dumbbell, 3 sets
of 10 - 15 repetitions with 2 - 3 s eccentric focus.

» Perform daily or before every upper-body session; fatigue
should be localized to the cuff, not the deltoid or neck.

b. Horizontal and Vertical Presses

A fundamental movement pattern in upper body strength
training is pressing. The press can be performed horizontally
(example: bench press) or vertically (example: an overhead
press). Regardless of the type of press, if a shoulder is unstable
the tactical athlete may experience pain and potential injury.
Modifications can be made to pressing movements to modify
the exercise to make it more beneficial and reduce risk of further
aggravation to the tactical athlete with an unstable shoulder.

With the vertical press, a more unstable load being pressed
overhead may result in greater activation of the shoulder
stabilizing musculature (6). This means an overhead press exercise
like @ machine press is going to require the least amount of
stabilization and will make it easier for the humeral head to stay
centered in the glenoid socket as compared to a barbell, kettlebell,
or dumbbell press. For a tactical athlete with shoulder instability,
starting with a machine press may be preferential for pain
tolerance and re-establishing baseline strength. Overtime as they
become stronger overhead and with concurrent strengthening

of the shoulder stabilizing muscles they should be progressed

if it can be tolerated. The barbell press should be considered

the first progression from a machine press as the dumbbell or
kettlebell will require the greatest amount of stabilization to

keep the humeral head centered in the glenoid as it is a single

arm movement (6).

Research has suggested that using a wider grip with bench
pressing increases the compression and shear forces within the
glenohumeral joint while horizontal pressing (19). Therefore, if
the tactical athlete has an unstable shoulder, they should be able
to bench press with less pain and decrease further injury risk by
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using a narrower grip. Specifically a grip width between 1and 1.5
bi-acromial widths has been suggested as the most advantageous
to minimize compression and shear forces within the GH joint
(19). To measure the bi-acromial width of a tactical athlete, a
measurement is taken from one acromion process to the other.
Noteboom et al. (19) also found that maintaining a retracted
scapula can also decrease the GH compressive and shearing forces
experienced during a bench press. By using a narrower grip and
keeping the scapula retracted during the bench press, the tactical
athlete with an unstable shoulder should be able to minimize the
amount of compression and shear forces that the GH joint goes
through during the movement (19). This will hopefully minimize
the need for reliance on the stabilizing structures of the shoulder
as the humeral head stays centered in the glenoid (19,24).

¢. Horizontal and Vertical Pulls

Prior to integrating any horizontal or vertical pulls, it is important
to ensure there is appropriate rotator cuff strength and stability.
Both horizontal and vertical pulling exercises can be initiated once
the tactical athlete has progressed in the rudimentary side-lying
rotator cuff exercises discussed above. Without adequate rotator
cuff strength, there is increased stress placed on the glenohumeral
joint itself (2). Vertical pulling exercises, such as the latissimus
dorsi “pull-down” and the horizontal pulling exercises, such as

the seal row or bent over row can be used in both rehabilitation
settings and ongoing performance training for those with chronic
shoulder pain. These exercises involve the shoulder as they target,
but not exclusively, the teres major and latissimus dorsi, both of
which are dynamic shoulder stabilizers.

The latissimus dorsi exercise should be performed in front of the
neck while avoiding full extension of arms to avoid excessive
shearing forces at the glenoid (2). Additionally, the intent of
avoiding the “pull-down” behind the neck is to avoid excessive
stress at the anterior glenohumeral ligament complex (2). Neutral,
supination and/or pronation grip can be used with a narrower
spacing. Aggressive, rapid movements should be avoided with

a focus of the eccentric portion of the exercise to avoid the
previously discussed shearing at the glenoid (2). Forthermore,
the bent-over row is a great exercise selection for tactical athletes
with instability as the exercise limits stress placed on the anterior
glenohumeral capsule. Optimizing this lift should include a neutral
grip, with arm abduction less than 30° (2).

d. Lateral Raise

The lateral deltoid raise is a popular exercise to strengthen the
deltoid and the entire shoulder complex. The biggest issue with
the lateral deltoid raise is that when the shoulders are abducted
with internal rotation, impingement of the supraspinatus can occur
between the humeral head and the acromion process (4,11). If a
tactical athlete has an unstable shoulder, this impingement can
become more pronounced due to the superior migration of the
humeral head that has been observed with unstable shoulders.
For example, Kolber et al. (16) found that maximum shoulder
impingement occurred above 90° of abduction. Therefore,

the first strategy for tactical athletes training with an unstable
shoulder that want to perform the exercise should stop the range
of motion below 90° of abduction. Additionally, it was found
that the strength of the rotator cuff had an inverse relationship
with symptoms of shoulder impingement. This relationship
shows that a stronger rotator cuff can be useful to minimize the
superior translation of the humeral head ultimately decreasing
impingement. Therefore, tactical athletes that still experience
impingement symptoms while keeping the range of motion
below 90° of abduction could benefit from strengthening of the
rotator cuff (16).

e. Squat

Commonly used bar placements while back squatting are the low-
or high-bar position. In a low-bar back squat, the bar is placed
along the posterior deltoid and the middle trapezius. This position
allows the lifter to utilize a more horizontal torso position and
target the hip extensors (glutes and hamstring) more effectively
than a high bar squat where the quadriceps are more effectively
targeted (22). This low-bar position can cause anterior dislocations
and impingement in the shoulder because of the external rotation
required at the shoulder and the load being placed directly on

the shoulder (6). In the tactical athlete that has instability in the
shoulder, this position is even more likely to cause pain and injury.
For this reason, in tactical athletes with an unstable shoulder it

is recommended to utilize a high bar position or even a safety
squat bar. With the high bar position, the bar is placed on top

of the upper trapezius and requires a more vertical torso angle.
Using this position the tactical athlete can decrease the amount
of force that is exerted into the shoulder and will likely be able

to squat with less shoulder pain and chance of injury. Another
strategy to even further decrease the force into the shoulder is

to utilize a safety squat bar. A safety squat bar is a specialized
cambered shaped barbell with shoulder support that removes the
requirement for external rotation at the shoulder altogether. By
completely removing external rotation at the shoulder the tactical
athlete with an unstable shoulder will have the least risk and
compromise to the shoulder.
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FIGURE 3. SLEEPER STRETCH FIGURE 4. T4 ROTATION TEST
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FIGURE 7. SIDE-LYING HORIZONTAL EXTENSION
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CONCLUSION

Shoulder pain in tactical athletes is highly prevalent, often chronic,
and multifactorial. Repetitive occupational demands (load
carriage, weapon handling, overhead tasks, and high-volume
push-ups), combined with historical risk factors such as prior
overhead sports participation, traumatic dislocations, GIRD, and
congenital or acquired capsular laxity, create predictable patterns
of subacromial impingement, rotator cuff tendinopathy, labral
pathology, and glenohumeral instability.

Effective management requires a systematic, collaborative
approach. Early clinical screening by qualified providers (physical
therapists, sports chiropractors, or orthopedic specialists) is
essential to rule out red flags and guide decision-making. Strength
and conditioning professionals play a critical role in subsequent
prehabilitation and rehabilitation by 1) identifying range-of-
motion deficits (especially GIRD, thoracic mobility restrictions, and
hypermobility), 2) prioritizing rotator cuff and scapular stabilizer
strength, and 3) progressively modifying foundational movements
(horizontal and vertical pressing and pulling, squatting, and lateral
raises—to minimize excessive glenohumeral translation, shear, and
impingement while restoring load tolerance.

When historical, occupational, and biomechanical risk factors
are systematically addressed through targeted assessment and
evidence-informed exercise selection, most tactical athletes with
chronic shoulder pain can return to full operational duty with
reduced pain, improved resilience, and lower risk of recurrence.
A proactive, team-based model that bridges clinic and gym
ultimately protects both the individual operator and the mission.
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