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Clinical Scenario: It has been suggested that posterior shoulder tightness is a common contributor to shoulder 
impingement in overhead-throwing athletes. The incidence of shoulder pain in the general population has 
been reported to be as high as 27%, and as many as 74% of the patients who were seen for shoulder issues 
had signs of impingement. Particularly regarding physically active adults, shoulder impingement is frequent 
among overhead-throwing athletes and may lead to lost participation in sport, as well as other injuries includ-
ing labral pathologies. Therefore, finding an effective mechanism to reduce posterior shoulder tightness in 
overhead athletes is important and may help prevent impingement-type injuries. Typically, posterior shoulder 
tightness is identified by measuring horizontal humeral adduction; although another clinical measure that is 
commonly used is the bilateral measurement of glenohumeral internal-rotation (IR) range of motion (ROM). 
It is important to note, however, that the measurement of glenohumeral IR ROM specifically aims to identify 
glenohumeral IR ROM deficits (GIRD). Although GIRD is believed to be a leading contributor to posterior 
shoulder tightness, this measure alone may not capture the full spectrum of posterior shoulder tightness. While 
treatment interventions to correct any ROM deficits typically include a stretching protocol to help increase IR, 
joint mobilizations have been found to produce greater mobility of soft tissue and capsular joints. However, 
it is unclear whether the combination of both joint mobilizations and a stretching protocol will produce even 
larger gains of ROM that will have greater longevity for the patient suffering from posterior shoulder tightness. 
Focused Clinical Question: Does the use of joint mobilizations combined with a stretching protocol more 
effectively increase glenohumeral IR ROM in adult physically active individuals who participate in overhead 
sports and are suffering from posterior shoulder tightness, compared with a stretching protocol alone?

Keywords: shoulder impingement, manual therapy, overhead athletes, glenohumeral internal-rotation deficits

Clinical Scenario
It has been suggested that posterior shoulder tightness 
is a common contributor to shoulder impingement in 
overhead-throwing athletes.1,2 The incidence of shoulder 
pain in the general population has been reported to be as 
high as 27%,3 and as many as 74% of the patients who 
were seen for shoulder issues had signs of impinge-
ment.4 Particularly regarding the physically active 
adult population, shoulder impingement is frequent 
among overhead-throwing athletes and may lead to lost 
participation in sport, as well as other injuries includ-
ing labral pathologies.1 Therefore, finding an effective 
mechanism to reduce posterior shoulder tightness in 
overhead athletes is important and may help prevent 

impingement-type injuries. Typically, posterior shoulder 
tightness is identified by measuring horizontal humeral 
adduction; although another clinical measure that is com-
monly used is the bilateral measurement of glenohumeral 
internal rotation (IR) range of motion. It is important to 
note, however, that the measurement of glenohumeral 
IR range of motion specifically aims to identify gleno-
humeral IR range-of-motion deficits (GIRD). Although 
GIRD is believed to be a leading contributor to posterior 
shoulder tightness, this measure alone may not capture 
the full spectrum of posterior shoulder tightness. While 
treatment interventions to correct any range-of-motion 
deficits typically include a stretching protocol to help 
increase IR, joint mobilizations have been found to 
produce greater mobility of soft tissue and capsular 
joints.5 However, it is unclear whether the combination 
of both joint mobilizations and a stretching protocol 
will produce even larger gains of range of motion that 
will have greater longevity for the patient suffering from 
posterior shoulder tightness.
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Focused Clinical Question
Does the use of joint mobilizations combined with a 
stretching protocol more effectively increase gleno-
humeral IR range of motion in adult physically active 
individuals who participate in overhead sports and are 
suffering from posterior shoulder tightness, compared 
with a stretching protocol alone?

Summary of Search, 
“Best Evidence” Appraised, 

and Key Findings
• The literature was searched for level 2 evidence or 

higher that investigated the effect of posterior shoul-
der stretching and joint mobilizations on shoulder 
range of motion.

• The literature search returned 3 possible studies 
related to the clinical question.

• Two high-quality randomized controlled trials and 
1 single-blinded prospective cohort study were 
included.

• All 3 studies reported that joint mobilizations in 
combination with a stretching protocol were effective 
at increasing glenohumeral IR range of motion.

Clinical Bottom Line
There is moderate evidence to support the use of the com-
bination of posterior glenohumeral joint mobilizations that 
approach end range of motion and cross-body adduction 
stretching in both symptomatic and asymptomatic patients 
with posterior shoulder tightness or GIRD. Joint mobiliza-
tions should be performed twice per week for a total of 15 
minutes per treatment session, while the stretching proto-
col should consist of the cross-body adduction stretch (5 
repetitions of 30 s) and can be completed daily as a home 
exercise program. Additional studies are needed, however, 
to determine the effectiveness of these interventions for 
symptomatic and asymptomatic athletes who participate 
in overhead-specific sports.

Strength of Recommendation: Grade B evidence 
exists to support the combination of posterior glenohu-
meral joint mobilizations and a stretching protocol as a 
more effective treatment intervention for increasing gleno-
humeral IR range of motion and therefore decreasing pos-
terior shoulder tightness than a stretching protocol alone.

Search Strategy

Terms Used to Guide Search Strategy
• Patient/Client group: posterior shoulder tightness or 

shoulder and GIRD or shoulder and tightness

• Intervention/Assessment: joint mobilization or pos-
terior glides and stretching, nonangular stretching or 
angular stretching

• Comparison: shoulder and stretching or angular 
stretching

• Outcome: range of motion increase or decreased 
posterior shoulder tightness

Sources of Evidence Searched
• MEDLINE

• Cochrane Evidence PLUS

• Essential Evidence Plus

• StatRef!

• CINAHL

• Additional resources obtained via review of refer-
ence lists and hand search

Inclusion and Exclusion Criteria

Inclusion Criteria
• Studies that investigated posterior shoulder joint mobi-

lizations combined with posterior shoulder stretching

• Level 2 evidence or higher

• Limited to publications of the last 10 years (2003–
2012)

• Limited to English

Exclusion Criteria
• Studies that did not identify glenohumeral IR range 

of motion as a primary outcome

• Studies that used techniques for IR range of motion 
other than posterior joint mobilizations or posterior 
shoulder stretching

• Studies that utilized adolescent and/or geriatric 
populations

• Studies investigating range-of-motion changes in 
participants with adhesive capsulitis

Results of Search
Three articles5–7 were located that met the inclusion cri-
teria and were appraised for level of evidence as shown 
in Table 1 (based on Levels of Evidence, Oxford Centre 
for Evidence-Based Medicine, 2011).

Table 1 Summary of Study Designs  
of Articles Retrieved

Level of 
evidence Study design

Number 
located Reference

1b Randomized 
controlled trial

2 Manske et al5

Cools et al6

2b Single-blinded 
cohort

1 Tyler et al7
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Best Evidence

The studies selected for inclusion in this critically 
appraised topic (CAT) were identified as the best avail-
able evidence (Table 2). Reasons for selection of these 
studies included a rating of level 2 evidence or higher and 
having investigated the effects of joint mobilizations and 
stretching on posterior shoulder tightness.

Implications for Practice, 
Education, and Future Research

While stretching exercises tend to be a common inter-
vention administered for patients experiencing posterior 
shoulder tightness, this treatment may not address all 
aspects of the patient’s ailment. Posterior shoulder tight-
ness is a multifaceted condition that can be a resultant of 
bony, muscular, and/or capsular problems.8 Particularly 
among adults, IR deficits may be caused from thicken-
ing of the glenohumeral joint capsule.8  Therefore, the 
inclusion of joint mobilizations in addition to a stretching 
protocol may benefit the patient, as this treatment inter-
vention aims to simultaneously address both muscular 
and capsular restrictions.

All 3 of the studies found significant improvements 
to glenohumeral IR range of motion when participants 
were treated with combined joint mobilization and 
stretching protocols.5–7 These improvements were 
consistent in both symptomatic6,7 and asymptomatic5,6 
patients with posterior shoulder tightness. In addition, 
Cools et al6 found significant decreases on a self-reported 
visual analogue scale for pain in patients receiving joint 
mobilization and stretching protocols. The findings also 
support improved patient-reported function and pain in 
symptomatic patients, as well as prevention of symptoms 
in asymptomatic patients with posterior shoulder tight-
ness. Therefore, these studies provide support for the use 
of posterior glenohumeral joint mobilizations combined 
with the cross-body adduction stretch to increase gle-
nohumeral IR range of motion in patients experiencing 
posterior shoulder tightness.

While each investigation reported significant 
improvements after a combined joint-mobilization and 
stretching protocol in the intervention group,5–7 it is 
important to note that the control group, which utilized a 
stretching-only protocol,5,6 also had significant improve-
ments to posterior shoulder tightness. Previous literature 
has suggested that the cross-body stretch, which was 
utilized by each study,5–7 is the most effective stretch for 
decreasing posterior shoulder tightness when performed 
to mild discomfort at least 1 time per day for 5 repetitions 
of 30 seconds each.8 While each investigation appraised in 
this CAT included a different stretching delivery mecha-
nism (ie, home stretching protocol,5 in-clinic treatment 
sessions,6 combination of in-clinic and home stretching 
protocol7), utilizing the cross-body stretch showed signifi-
cant increases in IR range of motion in both symptomatic 
patients6,7 and asymptomatic patients5,6 across all studies.

In addition to a stretching protocol, the intervention 
group of each study incorporated grade IV posterior 
glenohumeral joint mobilizations and found significant 
improvements to IR range of motion.5–7 Two of studies 
reported an increase in IR, ranging from 13°6 to 19°,5 
after joint mobilizations. Furthermore, 1 study7 reported 
that patients’ GIRD decreased approximately 26° over 
the course of treatment, indicating that posterior mobi-
lizations performed in both the scapular plane and with 
the shoulder in 90° of horizontal abduction and 90° of 
IR were beneficial.

In each study, measurements were taken after the 
conclusion of the intervention period and showed signifi-
cant improvement to glenohumeral IR range of motion.5–7 
Two of the studies,5,6 however, utilized a postintervention 
follow-up measurement, which occurred approximately 3 
to 4 weeks after the conclusion of the treatment periods. 
While there was no statistically significant increase found 
between stretching and joint-mobilization groups from 
baseline to the postintervention follow-up, the findings 
suggest that continued treatment to produce long-term 
effects may become statistically significant over time.5,6 
Further research needs to be conducted in this area before 
we can make a more conclusive statement about the pos-
sibility of long-term effects.

Cools et al6 found that the gains of glenohumeral 
IR range of motion in asymptomatic participants were 
greater than gains in symptomatic patients and that GIRD 
was almost eliminated. These results suggest that stretch-
ing and joint mobilizations may be an easy yet effective 
way to help prevent the development of pathologies 
related to posterior shoulder tightness. While GIRD is 
a common condition in athletic throwing populations, it 
usually does not create problems for the individual if it is 
limited to a deficit of less than15° compared bilaterally.1 
However, if an athlete is found to have greater than 15° of 
GIRD, it is likely that symptoms will arise and may result 
in an overhead-related injury (eg, shoulder impinge-
ment).1 Preparticipation physical exams offer an easy 
way to identify at risk individuals, as well as allowing 
clinicians to ascertain which individuals may benefit from 
a combined joint-mobilization and stretching protocol to 
prevent the occurrence of posterior shoulder tightness.

Based on the appraisal of this CAT, a protocol that 
includes posterior joint mobilizations that approach end 
range of motion in combination with the cross-body 
stretch appears to be an effective intervention to increase 
glenohumeral IR range of motion, as well as decrease pos-
terior shoulder tightness.5–7 For optimal results, the cross-
body stretch should be performed to mild discomfort for 
5 repetitions of 30 seconds and should be conducted daily 
either in the clinic or at home.9 Joint mobilizations, which 
should be performed in the clinic a minimum of twice a 
week for a total of 15 minutes per session,5–7 should be 
directed posteriorly in both the scapular plane and with 
the shoulder placed in 90° abduction and 90° IR.

Further research should include prospective stud-
ies that assess the effectiveness of a combined joint-
mobilization and stretching protocol as a rehabilitative 
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intervention in a variety of patient populations (eg, 
symptomatic athletes, adolescent overhead-throwing ath-
letes) and as a preventive tool for asymptomatic athletes 
who participate in overhead-specific sports. In addition, 
studies should assess the comparative effectiveness of 
different joint-mobilization protocols (eg, treatment 
duration, appropriate grade of mobilization) to determine 
the most effective treatment parameters to increase IR 
range of motion and alleviate the symptoms of shoulder 
impingement. The articles included in this CAT restricted 
their intervention periods to 3 and 4 weeks with limited 
or no continuation of treatment. Considerations for 
future research in this area should also include studies 
that focus on continued treatment, as well as assess the 
potential of long-term effects from prolonged care. This 
CAT should be reviewed in 2 years or when additional 
information becomes available to determine whether 
additional information has been published that may 
change the clinical bottom line for the research question 
posed in this review.
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