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ver 13 million Americans visited

their doctor for painful shoulder

conditions in 2003'. The prevalence
of shoulder pain has been reported in up
to 50% of the general population® and
according to the American Academy of
Orthopedic Surgeons, it ranks as the third
most common musculoskeletal com-
plaint behind knee and spinal disorders'.
Furthermore, over one half of individu-
als receiving care still complain of symp-
toms in their shoulder after one year’.

The majority of these cases involve diag-
noses associated with painful movement
and functional deficits®, and physical
therapy is often the first choice for con-
servative management®.

A number of disease-specific sys-
tematic reviews examining efficacy of
physical therapy®!' negate the effects of
therapeutic modalities and support the
utilization of manual therapy and exer-
cise. To our knowledge, there are two
dedicated reviews examining the effec-

ABSTRACT: Multiple disease-specific systematic reviews on the effectiveness of physical
therapy intervention for shoulder dysfunction have been inconclusive. To date, there have
been two systematic reviews that examined manual therapy specifically but both considered
effects within diagnoses. The purpose of this systematic review was to identify the effective-
ness of manual therapy to the glenohumeral joint across all painful shoulder conditions. A
search of MEDLINE, CINAHL, Web of Science, and Cochrane Central Register of Ran-
domized Controlled Trials for articles dated 1996 to June 2009 was performed. Inclusion for
review were manual therapy performed to the glenohumeral joint only; non-surgical pain-
ful shoulder disorders; subjects 18-80 years; and outcomes of range of motion, pain, func-
tion, and/or quality of life. Quality assessment was performed using the PEDro scale with
subsequent data extraction. Seventeen related articles were found with seven fitting the in-
clusion criteria. The average PEDro score was 7.86, meeting the cutoff score for high quality.
Significant heterogeneity in outcome measures prohibited meta-analysis. Five studies dem-
onstrated benefits utilizing manual therapy for mobility, and four demonstrated a trend
towards decreasing pain values. Functional outcomes and quality-of-life measures varied
greatly among all studies. Manual therapy appears to increase either active or passive mobil-
ity of the shoulder. A trend was found favoring manual therapy for decreasing pain, but the
effect on function and quality of life remains inconclusive. Future research utilizing consis-
tent outcome measurements is necessary.
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Shoulder, Shoulder Pain

tiveness of manual therapy specifically: 1)
one for subacromial impingement® and
2) the other for subacromial impinge-
ment, adhesive capsulitis, and non-spe-
cific shoulder disorders'. Both reviews
support manual therapy as an interven-
tion, however with caution, as the evi-
dence is limited due to methodological
flaws and small sample sizes that falsely
inflated any effect demonstrated®'®. The
most recent review'® examined the effects
of manual therapy for several common
shoulder pathologies but included stud-
ies that used cervical and/or thoracic in-
terventions as well as interventions spe-
cific to the shoulder complex. That review
also failed to identify specific types of
manual therapy interventions that were
most useful. Further, both reviews exam-
ined the effectiveness of manual therapy
within the context of a specific diagnostic
label (e.g., impingement, adhesive capsu-
litis), despite evidence to suggest that
treatment effectiveness specified toward
a diagnosis is limited® '

Diagnostic labeling related to shoul-
der pathologies has been found to dem-
onstrate limited uniformity and variabil-
ity of defined signs and symptoms per
diagnosis as well as no beneficial treat-
ment effect by utilizing such an ap-
proach'. Furthermore, individual vari-
ability in pain complaints®, variations in
disease classification, limited agreement
in identifying diagnostic severity', and
inconsistency in report of mobility of the
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shoulder across pathothogies'*'* suggest
that a specific patho-anatomical diagno-
sis is less than optimal to guide a treat-
ment plan. Similar challenges exist dur-
ing diagnosis and treatment of the low
back'¢*8. Consequently, the purpose of
this systematic review is to examine the
effectiveness of manual physical therapy
as an intervention specific to the gleno-
humeral joint as a conservative manage-
ment across all painful shoulder condi-
tions. Of particular interest were specific
types of manual therapy (e.g., mobiliza-
tion, manipulation, soft tissue mobiliza-
tion, etc) to further delineate the indi-
vidual value of approaches.

Methods
Search Strategy

Ovid MEDLINE, CINAHL, Web of Sci-
ence, and Cochrane Central Register of
Controlled Trials were searched to re-
trieve the papers for this review. Key
words utilized across databases were
manipulation, mobilization, manual
therapy, shoulder, shoulder pain, im-
pingement, frozen shoulder, adhesive
capsulitis, physical therapy, and random-
ized control trial. As subject headings
varied between the databases, various
combinations of these key words were
used. The search was limited to studies
published on humans, in the English
language, and between the years of 1996
and June 2009 so as to capture more re-
cent publications. Finally, the search was
also done utilizing the same strategy di-
rectly in the Journal of Orthopedic and
Sports Physical Therapy, Physical Ther-
apy Journal, Journal of Manual and Ma-
nipulative Therapy, Archives of Physical
Medicine and Rehabilitation, and Man-
ual Therapy. A search of bibliographies
of acquired studies was also performed.

Inclusion Criteria for Review

Randomized controlled trials of manual
physical therapy treatment for shoulder
pain of adults 18-80 years of age were
considered for review. Only randomized
controlled trials were included because
this study design is generally considered
the highest level of evidence short of
systematic reviews/meta-analysis'. Any

age range was captured if the condition
was considered a standard form of care
by rehabilitation clinicians. All partici-
pants were referred to physical therapy
for conservative management of shoul-
der pain and all interventions were per-
formed by a physical therapist. Studies
were excluded if participants reported
or demonstrated any symptoms associ-
ated with cervical or thoracic symptoms,
arm pain other than the shoulder, or ra-
dicular symptoms. Also excluded were
studies that reported participants who
had undergone surgical management
for the present condition or for any con-
dition in the upper quarter including the
cervical and thoracic spine less than one
year previous, had any evidence of gross
instability of the glenohumeral joint, or
had a history of traumatic dislocation.

The interventions of interest were
manual therapy performed by a physical
therapist, including low- and high-ve-
locity mobilizations, directed only to the
glenohumeral joint without additional
joint mobilization to the shoulder girdle,
thoracic spine, or cervical spine. Previ-
ous studies have shown that treatment to
the cervical and/or thoracic spine can be
beneficial in treating impingement™;
therefore, studies that included joint
mobilization to these areas were ex-
cluded so as not to confound any effects
of manual therapy to the glenohumeral
joint. Studies that performed manipula-
tion under general anesthesia were also
excluded from this review. Finally, arti-
cles were chosen if they included at least
one of the following outcome measures:
active or passive range of motion, a
functional outcome measure specific to
the shoulder, a quality-of-life measure,
and a pain measure.

Review Process

From the initial search, the primary au-
thor reviewed article titles to assess rel-
evance to the review, and if deemed ap-
propriate, abstracts were subsequently
reviewed. Full texts were obtained of ar-
ticles that appeared to match the review
criteria as well as articles that were am-
biguous in their abstract so as not to ex-
clude any possible articles due to under-
reporting exact interventions in the
abstract.

Full texts were reviewed by a team
of reviewers consisting of three licensed
physical therapists (LM, AF, BB) and
one third-year DPT student (JC). Of the
therapists, one is a fellow in the Ameri-
can Academy of Orthopedic Manual
Physical Therapy with 20 years of ortho-
pedic clinical practice (LM), one prac-
tices in a hospital-based outpatient
orthopedic clinic with 28 years of expe-
rience in orthopedics (AF), and the
third practices in an outpatient private
practice orthopedic clinic with 4 years of
experience (BB).

The four reviewers performed data
extraction with a data extraction form?'.
Prior to the review, reviewers were
trained by reading an unrelated article
about low back pain and performing
quality scoring using the PEDro scale
and extracting pertinent data. Each au-
thor individually extracted data and as-
sessed applicability of the reviewed
study for inclusion in the review. Re-
viewers were not blinded to the authors
or titles of articles reviewed. After read-
ing was done and inclusion criteria ap-
plied, the reviewers compared which
articles to exclude.

The quality of research articles was
assessed using the PEDro (Physiother-
apy Evidence Database) scale??. This
scale utilizes 11 items to assess quality of
randomized controlled trials. This scale
is scored by giving one point for an an-
swer of yes and zero points for an answer
of no, with a potential for 10 possible
points. While there are 11 questions, the
first pertains to the external validity of
the article being rated and is not com-
puted as a part of the score. When items
on the PEDro scale were not mentioned
in articles included in the review, the re-
viewers were asked to report an answer
of no, and no points were awarded.
Items that were unclear were noted as
such and brought up for discussion
among the reviewers. A reliability study
done by Maher et al (2003)* demon-
strated fair to good inter-rater reliability
with an ICC of .68 when using consen-
sus ratings generated by 2 or 3 raters.
Furthermore, consensus scores for this
scale were within 1 point on 85% and
within 2 points in 99% of all reviews.
This scale has also found to be a more
comprehensive assessment of quality
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with similar reliability to the commonly
used Jadad Scale in stroke rehabilitation
literature**. A cut point of 6 on the PE-
Dro scale was used to indicate high-
quality studies as this has been reported
to be sufficient to determine high quality
versus low quality in previous studies®.

Results

The search strategy yielded 1,214 poten-
tial articles (Figure 1). The primary au-
thor evaluated the titles and found 22 to
be suitable for this review and reviewed
abstracts for inclusion/exclusion crite-
ria. Of the 22 abstracts, 17 full texts were
retrieved that either met the inclusion
criteria or did not provide sufficient in-
formation in the abstract to exclude.
Each of the four reviewers then read and
applied the inclusion/exclusion criteria
as well as PEDro scoring independently.
After review, 7 articles were agreed upon
among the readers to be excluded from
the review and 3 articles had mixed re-
views. The readers met regarding the 3
articles and a final decision was made to
exclude these articles because the mobi-
lizations performed included mobiliza-
tion to the spine and/or ribs, or had a
study design in which every participant
received an injection of some kind. This
left a total of 7 articles included in the
analysis (see Table 1).

Of the 7 articles reviewed, there was
significant heterogeneity in duration of
treatment, type of treatment, and out-
come measures used (Table 2). Some
studies evaluated active range of mo-
tion®>?-*! while others evaluated passive
range of motion®'. Pain outcomes,
while evaluated with a visual analog
scale in all but 2 studies**® were done
under various conditions such as at rest,
with movement, or at night so consoli-
dation of results was impossible. Fur-
thermore, there was no consistent use
between studies of a quality-of-life mea-
sure or functional outcome tools. This
significant heterogeneity in outcome
measures prohibited meta-analysis.

Excluded Studies

Ten articles that initially were chosen for
review were subsequently excluded be-
cause two included subjects with con-

comitant neck pain***, one included mo-
bilization to adjacent areas along with the
glenohumeral joint*, two did not include
manual therapy as an intervention®?*,
one failed to report clear outcome mea-
surements”, one study’s outcomes re-
ported did not match our review®; an-
other was excluded due to a combination
of manual therapy and exercise with no
actual description of procedures per-
formed®, and one gave every subject an
injection, placebo, or anti-inflammatory,
a treatment that physical therapists can-
not perform*.

Quality Assessment

The quality scores, agreed by the 4 re-
viewers for each item, are presented in

Step 1: Initial Database Search

Table 1. The mean quality score for the 7
included studies was 7.86, with a stan-
dard deviation of 1.245 and a range of 6
to 9. The predetermined cutoft of 6 was
exceeded by all of the studies included,
indicating they all were considered to be
of high quality; however, the articles by
Johnson et al* and Guler-Uysal and Ko-
zanoglu®® were at the limit of the cutoff
with scores of 6. Studies by Teys et al®,
Vermeulen et al’’, and Kachingwe et al*®
each received the high score of 9. The
items on the PEDro scale that showed
highest percentage of “yes” answers
across included studies were item 4
(groups equal at baseline), item 10 (be-
tween-group statistical comparison),
and item 11 (provision of point measures
and measures of variability), each being

Ovid, Cinahl, Web of Science,
Cochrane Central Register of
Controlled Trials: 1,188 articles

Step 2: Screening of
Titles

v

1,166 articles excluded for
non-relevance to review
based on title and study
type

22 abstracts reviewed for
potential inclusion

Step 3: Retrieval of

Full Texts

\4

\ 4

5 abstracts excluded based
on non-relevance to
review upon reading of
abstract contents

17 full texts retrieved if they

provide enough information so
as to exclude

appeared to fit review or did not

Step 4: Review for

10 articles excluded for

Inclusion

A\ 4

\ 4

not fitting inclusion
criteria of review

7 articles included in review

FIGURE 1. Search Results.
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TABLE 1. PEDro scale of quality for included articles.

Item Item Item Item Item Item Item Item Item Item Item Total
1 2 3 4 5 6 7 8 9 10 11 Score

Teys et al® Y Y Y Y Y N Y Y Y Y Y 9
Johnson et al*® Y Y Y Y Y N N N N Y Y 6
Yang et al* Y Y Y Y N N Y Y Y Y Y 8
Kachingwe et al** Y Y Y Y Y N Y Y Y Y Y 9
Vermeulen et al*! Y Y Y Y Y N Y Y Y Y Y 9
Guler-Uysal & Kozangolu® Y Y N Y N N Y Y N Y Y 6
Conroy & Hayes” Y Y N Y Y N Y Y Y Y Y 8
% “Yes” 100 100 66.6 100 66.6 0 83.3 83.3 66.6 100 100
Average PEDro Score 7.86

PEDro Criteria

Item 1: (Not scored) eligibility criteria specified.

Item 2: Subjects were randomly allocated.
Item 3: Allocation was concealed.

Item 4: Groups were similar at baseline for most important prognostic indicators.

Item 5: There was blinding of all subjects.

Item 6: There was blinding of all therapists.

Item 7: There was blinding of assessors of outcomes.
Item 8: Measures of at least one key outcome were collected from 85% of subjects initially allocated.
Item 9: Intention-to-treat analysis was performed.

Item 10: Between-group comparisons reported for at least one key outcome.
Item 11: Study provided point measures and measures of variability for at least one key outcome.

identified in 100% of included studies.
Item 6 (blinding of therapists) was an-
swered as “no” in all 7 studies, which is
reasonable with this intervention since
blinding of therapists is nearly impossible
when performing manual therapy.

Manual Therapy for Reduction
of Pain, Improving Function, and
Increasing Range of Motion

The detailed design of each study in-
cluded can be found in Table 2. Range of
motion was included as an outcome for
all seven of the included studies*?!, and
all demonstrated some improvement
with intervention. Of these seven studies,
however, only four*®?***! demonstrated
significant ~ improvements  between
groups utilizing manual therapy as an in-
tervention. The studies by Teys et al*and
Guler-Uysal and Kozanoglu* found sig-
nificant increases in passive mobility
with just one treatment® or within one
week* as well as significant improvement
from baseline to completion of the stud-
ies. Johnson et al®* found significant in-
creases in active external rotation range
of motion at the completion of the study,
and Vermeulen et al*' found significant
improvement in active range of motion at

12 months and passive range of motion at
3 and 12 months.

Six of the seven studies used some
form of pain measurement scale*3. All
studies demonstrated reduction of pain
with treatment; however, only two de-
monstrated significant differences*?*
between groups for pain measurement.
Teys et al® performed a cross-over trial in
subjects with painful limited shoulders.
The mobilization with movement group
improved significantly between both
groups in pain measures as measured by
pain pressure algometry. Conroy and
Hayes?” compared two groups with sub-
acromial impingement syndrome with
the intervention group receiving mid-
range joint mobilization. At the comple-
tion of the trial, the mobilization group
showed significant improvement com-
pared to the non-mobilization group in
measures of pain within the last 24 hours
and pain with subacromial impingement
testing.

Examination of function was in-
cluded in five*”! of the seven studies. All
of these studies demonstrated improve-
ment in the perspective of functional
measurements with intervention; how-
ever, only the two*” ' studies that com-
pared manual therapy techniques for

patients with adhesive capsulitis demon-
strated significant between-group differ-
ences. Yang et al*® found that both end-
range mobilization and mobilization
with movement treatment approaches
demonstrated statistically significant im-
provements in function as measured by
the FLEX-SF when compared to mid-
range mobilization. Vermeulen et al®
found that function as measured by the
shoulder rating questionnaire and shoul-
der disability questionnaire significantly
improved in the high-grade mobilization
group over the 12-month period.

Comparing the Effects of Different
Types of Manual Therapy

Four different types of manual therapy
were implemented within the seven in-
cluded studies: mobilization with move-
ment, a Cyriax approach, and static mo-
bilization performed either at end-range
or mid-ranges of motion. Three of the
studies utilized mobilization with move-
ment?#%, Of these, Teys et al* and Yang
et al* reported improvement in range of
motion utilizing this approach, while
Kachingwe et al® found no significant
difference between groups; however,
they noted that the mobilization with
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movement group gained the highest
percentage change in range of motion.
Teys et al® reported improvement in
pain values as measured by pain pres-
sure algometry, while Kachingwe et al®®
did not find significant improvement in
pain values. Only Yang et al*® found sig-
nificant improvement in functional out-
comes utilizing mobilization with move-
ment while Kachingwe et al*® reported
no significant between-group differ-
ence; however, again the mobilization-
with-movement group demonstrated
the highest percentage change.

The Cyriax manual therapy ap-
proach consisting of deep friction mas-
sage and manipulation was utilized only
by Guler-Uysal and Kozanoglu®. After
one week of treatment, patients in the
Cyriax group demonstrated significant
improvements in passive range of mo-
tion into flexion, external rotation, and
internal rotation compared to the mo-
dality group. After two weeks, the Cyriax
group continued to demonstrate signifi-
cantly improved passive range of motion
into external and internal rotation com-
pared to the modality group.

Three studies utilized an approach
of mobilizations performed at the end
range of motion*-*!. Johnson et al*’ per-
formed anterior and posterior mobiliza-
tions at the end of available range of mo-
tion; however, they did not describe the
technique or grade of force used such as
Kaltenborn or Maitland, while both
Yang etal®*® and Vermeulen et al* utilized
end-range mobilization following Mait-
land techniques. All three studies re-
ported improvement in range of motion
using end-range mobilization. Johnson
et al® and Vermeulen et al’’ both re-
ported no significant between-group
differences in pain measures. Yang et al*’
and Vermeulen et al* both reported im-
provement in function favoring end-
range mobilization, while Johnson et al®
reported only within-group significant
differences and no between group-
differences using the anterior and poste-
rior mobilization techniques.

Four studies included experimental
groups utilizing mid-range mobiliza-
tion”?%%3! Conroy and Hayes*” and
Vermeulen et al** performed mobiliza-
tions at the mid-range of available range
of motion utilizing Maitland techniques,

while Yang et al* utilized both Maitland
and Kaltenborn techniques. Kachingwe
et al® did not describe the technique
used in terms of either Kaltenborn
or Maitland but performed joint mobili-
zations at mid-position. Of the four,
none demonstrated range-of-motion
improvements utilizing mid-range mo-
bilizations. Only Conroy and Hayes”
reported significant reduction in pain
values between groups, while Vermeu-
len et al®* reported a significant within-
group difference for mid-range mobili-
zations. Kachingwe et al*® did not report
any improvement in pain values for
mid-range mobilization. Of the four,
there were no reported significant im-
provements in function using mid-
range mobilizations.

Discussion

The intent of this systematic review was
to determine the effectiveness of manual
therapy directed towards the glenohu-
meral joint for painful shoulder condi-
tions in improving range of motion,
pain, and shoulder functional activity
and/or quality of life. A secondary pur-
pose was to explore the individual value
of specific manual therapy techniques.
In terms of improving shoulder mobil-
ity, the evidence suggests that patients
receiving manual therapy interventions
for shoulder pain will demonstrate im-
provements in range of motion (ROM).
Five of the seven included studies?>?62%3
demonstrated improvement in either
active or passive range of motion, while
Conroy and Hayes” and Kachingwe et
al*® did not report significant between-
group differences.

Although the optimal form of man-
ual therapy technique cannot be identi-
fied from the existing literature, there
does seem to be preliminary evidence to
support selected types of positioning
techniques. When evaluating the results
from Yang et al** and Vermeulen et al*,
both of which reported greater benefit
utilizing high-grade/end-range mobili-
zations, the lack of significant ROM im-
provements in Conroy and Hayes* and
Kachingwe et al®® can at least be partially
explained by the fact that only mid-
range mobilizations were performed
and the exact positioning of the tech-

niques were not reported; however, in
the studies, they were pictured as being
performed in loose-pack position, re-
spectively. Nonetheless, these results
may be confounded by the differences in
types of measurements used. Teys et al*,
Conroy and Hayes”, Johnson et al®,
Yang et al*’, and Kachingwe et al*® as-
sessed active range of motion. Guler-
Uysal and Kozanoglu®* only measured
passive range of motion, while Vermeu-
len et al*' assessed both active and pas-
sive. Active ROM (AROM) has been
found to have limited intra-rater reli-
ability (ICC ranging from .35-.75) and
limited inter-rater reliability (ICC rang-
ing from .06-.65)". Passive range of
motion (PROM) has been demonstrated
to have good intra-rater reliability for all
shoulder motions (ICC ranging from
.87-.99)*2. Given the limited inter- and
intra-rater reliability reported with
AROM, the significance of the results
reported in these studies may be limited.

Furthermore, using active motion
to assess outcomes in ROM in response
to manual therapy may pose a problem
with construct validity. One of the pro-
posed mechanisms by which manual
therapy increases joint motion is
through stretching of the joint capsule
and surrounding tissues’. AROM of the
shoulder requires sufficient strength in
the muscles crossing the joint to move
the arm against gravity*’. Active ROM is,
therefore, an assessment of muscular
performance, functional mobility, and
willingness of the individual to move.
There can be limitations in active ROM;
however, since it is not a true measure of
the joint’s mobility, these limits may be
present when there are no passive re-
strictions in joint motion*’. On the other
hand, passive range of motion allows the
examiner to determine the amount of
available motion within the individual
joint and the resistance of connective
tissue to stretch*. The normal limiting
factors with PROM are soft tissues, liga-
ments, joint capsule, or boney architec-
ture. Perhaps to truly assess the effec-
tiveness of manual therapy at the
glenohumeral joint, PROM with scapula
stabilization may be a better outcome to
measure. Since most of the included
studies in this review only measured ac-
tive range of motion, and not many per-
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formed consistent measurements, it
may be more appropriate to conclude
that manual therapy has a positive im-
pact on functional movement in pa-
tients with shoulder pain being conser-
vatively managed.

Although the use of manual therapy
has been described to reduce pain?, our
analysis of the research could not com-
pletely support this conclusion. In four
of the six studies that evaluated pain val-
ues®¥?3, a trend was found favoring
the use of manual therapy for decreasing
some measure of pain values. These
measurements, however, demonstrated
significant heterogeneity in the condi-
tions in which pain was measured, limit-
ing the ability to definitively support or
negate the use of manual therapy for
pain management. In addition, those
studies in which pain outcomes were
evaluated used assessments that have
good reliability in chronic musculoskel-
etal disorders® and high reliability for
acute pain* but to date, there does not
appear to be any literature that reports
reliability or validity in this measure
specifically for shoulder pain.

Much like the pain measures, sig-
nificant heterogeneity in functional out-
come measures also made conclusions
related to the effectiveness of manual
therapy difficult. Only five of the seven
studies evaluated functional outcome
measures (see Table 2). While three of
the studies?®***! did indicate a positive
impact of manual therapy, specifically
end-range mobilizations, the differences
in measurements made definitive con-
clusions impossible. Only one study*
administered a quality-of-life measure,
the SF-36, and found no significant dif-
ferences between groups; however, there
were significant within-group differ-
ences from baseline to completion, sug-
gesting that there may be a general pos-
itive impact of manual therapy on
quality of life.

Limitations

This review has several limitations. The
primary author alone (JC) performed
the initial search for article and subse-
quent reading of titles and articles.
Therefore, it is possible that articles may
have been missed for inclusion. Also,

only articles published in English were
reviewed, again leading to the possibility
that articles may have been missed. A
significant limitation of this review is the
small sample size of included studies as
only one of the included studies had 100
or more participants. One disadvantage
to performing a review on a topic with a
paucity of research is that whatever is
published will typically consist of
smaller sample sizes, limiting overall ef-
fect size and generalizability. Given the
small sample sizes, the authors chose not
to present effect sizes but rather present
quantitative data in Table 1 as presenta-
tion of possibly inflated effect sizes
within the context of a qualitative review
can be misleading to the reader. The au-
thors chose to only include manual ther-
apy performed at the glenohumeral
joint; however, we did not delineate mo-
bilizations performed to the acromio-
clavicular joint or sternoclavicular joint.
None of the excluded studies were ex-
cluded because of mobilizations to these
joints so a potential major bias was
avoided; however, future reviews on
manual therapy at the shoulder and fu-
ture clinical trials on manual therapy to
the shoulder should pay closer attention
to the entire shoulder complex. The het-
erogeneity among outcome measures
that is pervasive among the studies
could have been avoided with more
stringent inclusion criteria for the re-
view. The reviewers also chose not to
delineate years of experience or exper-
tise in the therapists performing manual
therapy interventions, a potential key
factor in determining overall effective-
ness. However, as this is the first review
looking at the intervention of manual
therapy across diagnostic categories, the
choice to have wider inclusion criteria
was made to capture as many random-
ized controlled trials as possible.

Condlusions

Overall, the studies included in this re-
view demonstrate the benefit of manual
therapy for improvements in mobility
and a trend in improving pain measures,
while increases in function and quality
oflife are still questionable. Limited data
exist to support one form of manual
therapy versus another.
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