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Background: Disorders related to shoulder impingement are consistently classified as the most common
diagnostic subgroup of shoulder pain. A variety of interventions for shoulder impingement have been
proposed, including manual therapy and exercises. Despite a growing body of evidence on these
interventions, their effectiveness has not yet been conclusively established.

Objectives: To establish the current state of evidence on the effectiveness of manual therapy and exercises
to improve patient-centered outcomes in adults with shoulder impingement.

Methods: This systematic review updates a previous systematic review by the same authors. It includes
evidence from randomized controlled trials published between October 2008 and September 2012.
Comprehensive searches were made of seven relevant electronic databases including MEDLINE,
Cochrane CENTRAL, CINAHL, and PEDro, supplemented by further sources. Methodological quality was
assessed with the PEDro scale.

Results: Nine randomized controlled trials were included and synthesized narratively. The trials varied
considerably in methodological quality and reporting quality, as well as in terms of the interventions and
comparisons considered, and in the outcome measures used. Clinical heterogeneity precluded meta-
analysis. The trials provide limited evidence to support the effectiveness of a diversity of manual therapy
and exercise approaches for treating shoulder impingement.

Conclusions: This systematic review update provides some further evidence supporting the effectiveness
of manual therapy and exercises for shoulder impingement, but methodological deficits/risk of bias warrant
cautious interpretation. Further research is needed to establish the optimal manual therapy and exercise
techniques and parameters.
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Introduction As vyet, the etiology, epidemiology and pathophy-

Disorders related to ‘shoulder impingement’ are
consistently classified as the most common diagnostic
subgroup of shoulder pain.'? Since Neer* first
described ‘subacromial impingement’ as a clinical
entity, the term ‘shoulder impingement’ has widely
been used synonymously as a diagnostic label that
encompasses a characteristic clinical presentation of
shoulder pain associated with a wide range of
structural pathologies of the rotator cuff muscles
and the subacromial (and subdeltoid) bursa.’ Typical
signs and symptoms include pain with overhead
activities, a ‘painful arc’, pain through specific
manoeuvers such as shoulder elevation with internal
rotation, or possibly signs of impaired rotator cuff
function.®’
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siology of shoulder impingement are not sufficiently
understood.®? Also, the viability of shoulder impin-
gement and other diagnostic labels for shoulder pain
have increasingly been questioned due to concerns as
to uniformity, validity and reproducibility.®'°

For the present, though, much of the published
research addresses subgroups of shoulder pain which
clinicians would recognize as shoulder impingement.
In this connection, a review on physiotherapy
interventions for shoulder pain, Green et al.,'® found
that the patient groups studied in primary shoulder
pain research could usually be dichotomized into
those with stiffness (capsulitis-type conditions) and
those without stiffness (impingement-type condi-
tions). We previously incorporated this observation
by operationalizing ‘patients with impingement-
related shoulder pain’ as ‘patients with pain arising
locally in a shoulder with grossly normal mobility’.®
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Manual therapy and exercises are common ele-
ments of physiotherapy treatments for shoulder
pain,'” and there is a growing body of evidence on
the role of these approaches in the treatment of
shoulder impingement.® Still, their effectiveness has
not yet been sufficiently established.®!82°

This systematic review updates a previous system-
atic review on ‘the effectiveness of manual therapy
and exercise interventions for impingement-related
shoulder pain’,® which was published in this journal.
Our previous review supplemented evidence from
existing systematic reviews with evidence from rando-
mized controlled trials (RCTs) that postdated their
searches. Based on limited evidence from eight
systematic reviews and six RCTs, we concluded that
manual therapy and exercise interventions appear
effective in improving pain, disability and shoulder
function in patients with shoulder impingement. The
evidence mainly related to subacute and chronic
complaints, and to short- and medium-term follow-
up. Heterogeneity of populations, interventions and
outcomes hampered the synthesis of RCT results and
precluded meta-analysis. Varying methodological qual-
ity and risk of bias as well as deficiencies in reporting
warranted cautious interpretation of our findings and
impacted on the strength of our conclusions. There was
no evidence on the use of manual mobilization alone,
for rotator cuff tears or for acute impingement. Also,
we found that it was not possible to conclude which was
the ‘best’ type or dosage of manual therapy or exercise
intervention for the population of interest. For details
see our 2010 report.® Regarding key implications for
further research, we highlighted a need for RCTs on
manual therapy and exercises for patients with rotator
cuff tears or acute impingement; for RCTs on different
types of exercises and manual mobilization interven-
tions (duration, type, frequency); and for RCTs of
higher methodological and reporting quality.

Since our previous systematic review, systematic
reviews on the effectiveness of conservative interven-
tions for impingement-related shoulder disorders
(including partial-thickness rotator cuff tears) have
proliferated.'® 2" However, the most recent search cut-
off date among these is November 2010.%° Since we
were aware of several relevant RCTs which postdated
this date, we perceived a need for a more up-to-date
synthesis to inform evidence-based practice. We there-
fore present an update of our previous review.

Methods
Research question and review design

The research question was, ‘Are manual therapy and
exercises effective in improving patient-centred out-
comes in patients with impingement-related shoulder
pain?” We were interested in different types of
comparisons which are specified further below. As
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this review constitutes an explicit systematic review
update, the methods are to a great extent predefined
by our previous review® and are only briefly reported
here.

Review criteria

Types of research

We included RCTs and quasi-RCTs. Inclusion was
restricted to published full reports in English or
German of fully-implemented (i.e. not pilot) trials.

Types of participants
We adopted our previous approach to the popula-
tion of interest. The full eligibility criteria of our
previous review are presented in our previous report.°®
Recognizing that definitions of shoulder impinge-
ment are diverse, we aimed to address a reasonably
homogeneous population. Based on our previous
set of inclusion criteria, we defined three key criteria
for this update: First, trials had to clearly address a
population of adults with shoulder pain and a
diagnosis of any impingement-related disorder (e.g.
shoulder impingement, bursitis, rotator cuft disorders
including partial-thickness tears). Second, trials had to
specify at least one clinical ‘impingement sign’ among
their selection criteria (e.g. painful arc, Neer’s sign or
Hawkins—Kennedy impingement test). Third, trials
had to explicitly exclude patients with substantive
restrictions of shoulder range of motion (ROM; i.e.
capsulitis-type disorders, frozen shoulder). We in-
cluded any trial that fulfilled all of these criteria, and
excluded any that did not. We excluded trials on
shoulder pain due to any other disorder such as
shoulder joint degeneration, post-surgery conditions,
cervical nerve root disorders or systemic diseases (e.g.
rheumatoid arthritis).®

For this update we further excluded trials that
specifically addressed full-thickness rotator cuff tear
populations, as these often show some distinctive
clinical features (e.g. muscle weakness) and are
commonly viewed as a separate diagnostic entity.
No restrictions were made on the impingement stage,
epidemiologic factors or care settings. We tabulated
the full eligibility criteria of all included trials to offer
them for inspection and discussion (Table 3).

Types of interventions

For a trial to be included, at least one of its
interventions had to be a manual or exercise
intervention, and comparisons had to be designed
to assess the effectiveness of a manual therapy or
exercise intervention. We accepted as comparators:
no treatment, a different manual therapy or exercise
treatment, any other conservative treatment, or
surgery. We defined ‘manual therapy’ in accordance
with the current definition of the International
Federation of Orthopedic Manipulative Physical
Therapists.”® ‘Exercises’ was not restricted to any



specific type of supervised or home-based exercise
regimes. Physical therapy modalities (e.g. heat or cold
applications) as part of the treatment were allowed
but only to the extent that they were clearly applied
only as a supplement to manual therapy, exercise or
both. We excluded research on alternative therapies
(e.g. osteopathy, chiropractic) in the interests of
clinical homogeneity. Provision of treatment by a
physical therapist was obligatory.

Types of outcomes

As in our previous review,® the outcomes chosen are
those considered to be most relevant to patients and
clinical decision makers. This update focuses on the
following outcomes: pain, disability, health-related
quality of life, and self-perceived change. Reporting
of at least one of these outcomes was a prerequisite
for trial inclusion. We further documented any
reports of adverse events.

Search and selection process

Searches covered the period from October 2008 (the
search cut-off for our previous review) to 30
September 2012 (week 39). To allow for a potential
delay between publication and database entries, we also
searched back from June 2008. Searches were made of
the Cochrane Central Register of Controlled Trials
(OVID), MEDLINE (EBSCO), Embase (OVID),
CINAHL (EBSCO), and PEDro. All searches were
independently run by two researchers (CB/MB or CB/
JH). We applied the same search strategies as in our
previous review. For an overview of search terms and
filters (as applied in Embase), see Fig. 1. The databases’
‘related article functions’ served as an additional
source, as did the reference lists of relevant papers.
Also, for this update two German databases, “Thieme
Connect’ and ‘Physiotherapeuten.de’, which host the
archives of the major German physiotherapy journals,
were searched.

The formal selection process comprised two steps
and was documented in compliance with PRISMA
standards®® (Fig. 2). First, the titles and abstracts of
all results were screened. Irrelevant or duplicate
reports were removed. Second, the full texts of all
remaining reports were obtained to further verify
their suitability for inclusion. The selection process
for the results of all database searches was indepen-
dently done by two researchers (CB/MB or CB/JH).
Where there was disagreement about a trial’s
eligibility, decisions were reached through discussion
and consensus (CB/MB/JH). We documented the
reasons for exclusion for all studies that were
excluded during the second screening step (Table 1).

Data analysis and synthesis

Assessment of quality

For consistency with our previous review, all trials
were assessed for methodological quality at trial level
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using the PEDro scale (Table 2).*° As in our previous
review, we limited ourselves to using the PEDro tool
in a qualitative manner, and we deliberately refrained
from displaying actual score values.® The PEDro tool
allows for an overall assessment of the methodolo-
gical quality of RCTs, but does not provide a
standard framework for the derivation of judgments
on risk of bias. Consequently, judgments have to be
made individually by inspecting the PEDro ratings
for the relevant items. Whereas some of the PEDro
items (namely, items 2-9) are either known (2, 3, 5, 6,
7) or presumed (4, 8, 9) to potentially affect risk of
bias;®! others (1, 10, 11) primarily relate to the
comprehensiveness of reporting. In order to facilitate
judgments on risk of bias, we have highlighted in bold
items 2, 3, 5, 6, and 7 as ‘key risk of bias items’, and
have ordered the trials in order of the number of ‘yes’
ratings for these items, from the highest to the lowest
(Table 2). Where the number of ‘yes’ ratings was the
same for two or more trials, we have further ordered
these according to the number of ‘yes’ ratings for
items 2-9. We deliberately refrained from defining
any arbitrary cut-offs for ‘good’ or ‘bad’ quality, or
for ‘low’ or ‘high’ risk of bias.

All ratings of methodological quality were inde-
pendently done by two researchers (CB/MB or CB/
JH). In addition, we compared our ratings with those
provided in the PEDro database. Where there was
disagreement, decisions were reached through con-
sensus (CB/MB/JH).

All findings were analyzed descriptively. Data
extraction was done by two reviewers (CB/MB or
CB/JH) using a pre-developed form. Details on the
assessment of methodological quality as well as on
the characteristics and outcomes of the included trials
were presented in summary tables. We proposed to
undertake meta-analyses where appropriate but
clinical heterogeneity rendered these inappropriate
(see further).

Our presentation of results focuses on between-
group effect measures for the outcomes of interest.
For continuous data, we tabulated mean differences
and confidence intervals. For binary data, we tabu-
lated proportions, relative risks and numbers needed
to treat. Where relevant statistics were not reported,
and where it was possible and suitable, we calculated
them from the data provided, using the Cochrane
Collaboration’s ‘RevMan 5.1.7" software. We further
documented ‘Minimal Clinically Important Diffe-
rence’ (MCID) estimates, either as reported or as
available from the literature, to enhance interpreta-
tion of clinical significance.

Results
Eight hundred and forty-two results were yielded by
the formal systematic search process dated week 39,
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# | Search terms
1 | Shoulder pain/
2 | Shoulder Impingement Syndrome/
3 | (shoulder and (impingement or bursitis or tendinopath$ or tend#nitis)).ti,ab.
4 | (subacromial adj6 impingement).ti,ab.
5 | painful arc.ti,ab.
6 | rotator cuff.ti,ab.
7| 1or2or3or4orb5or6
8 | Manipulative Medicine/
9 | Kinesiotherapy/
10 | Physiotherapy/
11 | manual therap$.ti,ab.
12 | mobili#ation.ti,ab.
13 | exercis$.ti,ab.
14 | physical therap$.ti,ab.
15 | physiotherap$.ti,ab.
16 [ 8or9or100or11or12o0r13 or 14 or 15
17 | 7and 16
18 | random$.ti,ab.
19 | placebo$.mp.
20 | double-blind$.ti,ab.
21 | 180r190r 20
22 [ 17 and 21
Publication type string: Wong et al. (2006) *°
Figure 1 Embase (OVID) search strategy.
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2012 (Fig. 2). Our definite cut-off was 30 September.
No additional results were yielded through the
reference lists of relevant papers. After de-duplica-
tion, the titles and abstracts of 364 results were
assessed. Of these, 334 were excluded on first screen-
ing. Of the remaining 30 trials, 21 were excluded on
second screening. For reasons, see Table 1. Nine
trials>> *' were finally included in the review, all of
which were RCTs, and all in English. One trial®>>=°
was represented by two reports (different follow-up
periods).

Sample sizes ranged from 14°% to 140,°® and the
total number of participants was 664 (Table 3). In
five trials,**>° sample sizes were based on formal
sample size calculations.

Physical Therapy Reviews 2013 voL. 18 NO. 4

The majority of trials
shoulder (or subacromial) impingement; one tria
used the label ‘subacromial pain’, and two trials
labeled their populations as addressing patients with
supraspinatus and/or biceps tendinopathy. All trials
specified at least some clinical inclusion criteria
consistent with the criteria as defined for this review.
The most commonly specified criteria were positive
responses to impingement tests (e.g. Neer’s sign or
Hawkins—Kennedy test) and provocation of pain or
signs of dysfunction with tests for the rotator cuff
muscles (e.g. Jobe or Speed tests). All of the trials
satisfied the criterion of excluding patients with
shoulder ROM restrictions and/or capsulitis-type
disorders. Engebretsen er al*>° restricted inclusion

nominally addressed
135:36

32,40
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= Records identified through Additional records identified
.g database searching (week 39, through reference lists
:E September 2012) (n=0)
= (n=842)
Q
=
— Y Y
S Records after duplicates removed
(n=364)
oo
£
=
@
:
<1/ Records screened | Records excluded
(n=364) i (n=334)
Full-text articles assessed Full-text articles excluded,
Fy for eligibility with reasons (Table 1)
3 (n =30) (n=21)
o
w
S Studies included in
qualitative synthesis
) (n=9)
°
Q
3 Studies included in
g quantitative synthesis
(meta-analysis)
(n=0)

Figure 2 PRISMA?® flow diagram, search, and selection process.

to patients with ‘normal passive glenohumeral range of
motion’, but reported that for three participants, the
diagnosis was changed from impingement to adhesive
capsulitis during the treatment period. From the
information provided, we assume that these patients
were not excluded from the analyses. As these represent
a very small proportion of the 104 participants (<3%),
we did not exclude this trial. Five trials did not exclude
patients with rotator cuff tears. Three trials’>*%*!
excluded patients with full-thickness tears, and one
trial®” excluded patients with either partial-thickness or
full-thickness tears. No trial specifically addressed a
population of patients with partial-thickness rotator
cuff tears.

All trials addressed adult patients. The summary
mean age of the participants across the trials, cal-
culated from the provided data, was approximately

50 years. Of the 582 participants whose sex was
defined, 57% were female and 43% male. The trials
mainly addressed subacute (6 weeks to 3 months)
and chronic (more than 3 months) shoulder pain.
None specifically dealt with acute (up to 6 weeks)
impingement. Inexplicit reporting of settings was
commonplace, but the available information implied
that all trials were conducted in outpatients within
secondary care (sites receiving referrals from points
of primary healthcare contact).

The interventions and comparisons varied widely
across the trials. Of the nine trials, seven®?3437-39-41
compared exercise treatments (with or without manual
mobilization) with some other exercise treatment (with
or without manual mobilization). Of these, one trial*’
compared three rather than two interventions.
Whereas home exercises were commonly part of the
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Table 1 List of excluded trials (second screening)

Study

Main reason for exclusion

Atkinson et al. 2008°"

Bansal et al. 20112

Bae et al. 2011°

Bennell et al. 2010%°

Bergmann et al. 2010a,%® b%

Bialoszewski and Zaborowski 2011%"
Bron et al. 2011%°

Calis et al. 2011%®

Celik et al. 2009%”

Crashaw et al. 2010%®

Djordjevic et al. 20126

Hakguder et al. 2011%°

Johansson et al. 20117°

Just and Stelzer et al. 2009""

Kaya et al. 201172

Morl et al. 201173

Moosmayer et al. 201074

Jsteras et al. 2008,52 2009,%® 2010%*

Ozgen et al. 20127

Surenkok et al. 200978

Yiasemides et al. 2011%°

Intervention/provision criteria not satisfied: chiropractic
intervention delivered by chiropractors

Population criteria not satisfied: insufficient compliance
with the criteria as defined for this review (specifically
regarding exclusion of patients with frozen
shoulder/substantive ROM restrictions)

Population criteria not satisfied: insufficient compliance
with the criteria as defined for this review (specifically
regarding exclusion of patients with frozen
shoulder/substantive ROM restrictions)

Population criteria not satisfied: insufficient compliance
with the criteria as defined for this review (specifically
regarding exclusion of patients with frozen shoulder/
substantive ROM restrictions)

Population criteria not satisfied: non-specific

shoulder pain population

Population criteria not satisfied: insufficient compliance
with the criteria as defined for this review (specifically
regarding exclusion of patients with frozen
shoulder/substantive ROM restrictions)

Population criteria not satisfied: non-specific

shoulder pain population

Intervention criteria not satisfied: same exercise
treatment+ hotpack alone or in combination with

either therapeutic ultrasound or laser

Language criterion not satisfied: full text in Turkish
Intervention criteria not satisfied: corticosteroid injections
before physical therapy versus physical therapy alone
Outcome criterion not fulfilled: did not include any of the
outcomes as defined of interest for this review

Study type criteria not satisfied: non-RCT; patients were
allocated to two groups according to the

diagnosed impingement stage

Intervention criteria not satisfied: combination of
acupuncture and home exercises versus subacromial
corticosteroid injections

Eligibility criteria not fully satisfied: no specification of
clinical presentation

Intervention criteria not satisfied:

Kinesiotape +home exercise program (HEP) versus

‘local modalities’ (ultrasound, TENS, hot pack)+same HEP
Population criteria not satisfied: non-specific

shoulder pain population

Population criteria not satisfied: patients with full-thickness
rotator cuff tears only

Population criteria not satisfied: insufficient compliance with
the criteria as defined for this review (specifically regarding
exclusion of patients with frozen shoulder/substantive
ROM restrictions)

Intervention criteria not satisfied: sodium hyaluronate (SH)
injections vs ‘physical therapy modalities’ (PTM)=TENS +
ultrasound + hotpack (+home exercises for both groups)
Population criteria not satisfied: mixed population, included
patients with frozen shoulder

Population criteria not satisfied: insufficient compliance with
the criteria as defined for this review (specifically regarding

exclusion of patients with frozen shoulder/substantive ROM restrictions)

trials’ interventions, the trial by Senbursa et al.*® was
alone in including an explicit unsupervised self-
exercise group. One trial®® compared a physical
therapy treatment including exercises and mobiliza-
tion with arthroscopic subacromial decompression
followed by a post-operative physical therapy treatment.
This trial was labeled as investigating the effectiveness of
adding surgery to a supervised exercise program, and at
first sight appeared ineligible. However, we considered
that the surgery and post-surgical physiotherapy were
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an integral package which could legitimately be
compared with stand-alone physiotherapy within the
scope of our review. One trial®¢ compared a
supervised exercise regime with extracorporeal shock-
wave treatment.

The duration of interventions ranged from 4°? to
12 weeks.>> 734 Follow-up ranged from 4 weeks*>*°
to 2 years.*®

The most commonly assessed outcomes (of those
considered for this review) were shoulder disability



Table 2 PEDro assessment results

PEDro

11. Point estimates

and variability

10. Between-

9. Intention-
to-treat

6. Blind 7. Blind 8. Adequate
follow-up*

5. Blind

1. Eligibility 2. Random 3. Concealed 4. Baseline

criteria

criterion/

trial

group comparisons

assessors

therapists

subjects

comparability

allocation

allocation

Beaudreuil

et al. 20113
Holmgren

et al. 2012%7
Engebretsen

et al. 2009,% 20113¢
Ketola et al. 200938

Maenhout

SN

et al. 2012%°

Baskurt

et al. 20113
Senbursa

et al. 20114°

SS

Subasi et al. 2012*

Barbosa et al. 2008%2

=no.

=yes; X

Note: v

*|n trials with more than one point of follow-up, a ‘yes’ rating for this item is given if adequate follow-up was satisfied at one of the points. See Table 3 for the actual rates for all follow-ups.
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(shoulder function) and pain. These were assessed
with different measures. Pain was most commonly
measured using a VAS. In one trial,*>*° a Likert-type
scale was used, and in another a subscale of the
Constant-Murley Score.>* There was a considerable
heterogeneity in the assessment of pain, which
included pain during movement, at rest or at night.
Shoulder function and disability were measured with
six different, validated questionnaires, but most often
with the Constant-Murley Score. Two trials®”*
included the assessment of self-perceived improve-
ment using a Likert approach. Health-related quality
of life was mainly assessed as an integral part of
disability questionnaires (e.g. WORC). In only one
trial®’ was a generic quality of life instrument used
(Euro-Quol; EQ-5D and EQ-VAS).

Apart from Engebretsen er al.,*>>® none of the
reports explicitly mentioned adverse events. Enge-
bretsen er al.>>3¢ reported aggravations of pain in
two out of 104 participants and a ‘considerable
increase in pain and stiffness’ for another, whose
diagnosis was changed to adhesive capsulitis after
only four treatments. We found some scattered
statements in further reports, including, ‘no major
surgical complications’,*® and ‘none of our patients
showed signs of rotator cuff injury’.*

We obtained MCID estimates on shoulder pain
populations for the following outcome measures
from the trial reports and elsewhere in the literature,
and included them in the results table (Table 3):
DASH (10.2 points);****47 SPADI (8, 10, 13.2, 20
points);***45 and WORC [245.2, 275 points (11.7,
13%)].4*444¢ The only shoulder-specific MCID esti-
mate on VAS (pain) that we found relates to ‘current
level of overall pain’ (1.4 cm*). As this does not
comply with how pain was measured in the trials, we
decided not to present it with the results.

Methodological quality and risk of bias
Methodological quality, qualitatively assessed using
the PEDro checklist, varied considerably across the
trials (Table 2). Items 1 (‘eligibility criteria’), 2
(‘random allocation’), 10 (‘between-group compar-
isons’), and 11 (‘point estimates and variability’) were
satisfied by all trials. Item 4 (‘baseline comparability’)
was addressed and assured by all but one trial
report.>? Item 8 (‘adequate follow-up’) was satisfied
by seven trials.*>** The remaining aspects were not
conducted or reported as consistently. Only four
trials*® satisfied item 7 (‘blind assessors’). Item 3
(“‘concealed allocation’) was only satisfied by the same
four trials. Just two trials**?7 satisfied item 5 (‘blind
subjects’).

Evidence for effectiveness of interventions
Only outcomes relevant to the present review are
considered. Full details, including all relevant effect
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estimates and MCID estimates (if available) are
displayed in Table 3, which thus characterizes the
clinical, as well as the statistical, significance of the
results. Taking the yet limited amount of evidence on
relevant MCID estimates into account, we decided
not to derive any explicit judgments on the clinical
significance of the trials’ results from the available
estimates, but to tabulate them (Table 3) and to offer
them for individual consideration. The following text
is limited to brief summaries of between-group results
and statements of statistical significance. The trials’
findings could broadly be categorized as follows.

Exercises and/or manual therapy versus non-
exercise and/or non-manual therapy treatment

Ketola er al*® compared a combined treatment of
arthroscopic subacromial decompression followed by
a post-operative exercise program with a supervised
exercise program. The combined treatment was
found to lead to larger improvements of pain and
disability at the earlier follow-ups, but all between-
group differences were non-significant at the 24-
month follow-up, and over time. Engebretsen
et al*3® found supervised exercises led to larger
improvements in shoulder function, pain, and health-
related quality of life than a treatment with extra-
corporeal shockwave therapy. Except for the outcome
of shoulder disability up to the 18 week follow-up, all
relevant between-group treatment effects were non-
significant. The proportion of participants who were
‘clinically improved’ was significantly larger in the
supervised exercise group at 18 weeks.

Exercises plus manual therapy versus exercises
alone

Barbosa et al.** found adding shoulder joint mobi-
lizations to eccentric exercises more effective in
improving shoulder function than eccentric exercises
alone. All between-group differences were significant.

Exercises (with or without manual therapy)
versus different exercises (with or without
manual therapy)

Baskurt et al.** found specific scapular stabilization
exercises in addition to a standardized shoulder
exercise program improved pain and disability/
health-related quality of life more than a standardized
shoulder exercise program alone. The between-group
differences, though, were overall non-significant for
the relevant outcomes. Beaudreuil er al** found
‘dynamic humeral centring’ improved disability/
health-related quality of life, pain and activity more
than non-specific (passive and active) shoulder mo-
bilization, but, apart from the outcome of pain at
3 months, the between-group differences were non-
significant. Holmgren et al*>’ found a specific super-
vised exercise strategy, addressing the rotator cuff and
scapula stabilizers, improved shoulder function, pain,
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and health-related quality of life more than a non-
specific home-based exercise program. The between-
group differences were significant for shoulder func-
tion, pain at night, and quality of life. A significantly
larger proportion of patients in the specific exercise
group perceived the outcome as successful. Maenhout
et al.* found a combination of ‘traditional rotator cuff
strengthening exercises’ and ‘heavy load eccentric
exercises’ to be overall not more effective in improving
pain and function than traditional exercises alone. The
relevant between-group differences favored the tradi-
tional exercises group, but were non-significant at the
12-week follow-up. There were no significant differ-
ences in perception of improvement either. Senbursa
et al.*® found a combination of a supervised exercise
program with joint and soft tissue mobilization
improved pain and shoulder function more than a
supervised exercise program alone or than an unsu-
pervised home-based exercise program. The between-
group differences for these outcomes, though, were
non-significant at the 12-week follow-up. Subasi
et al® found supervised water-based exercises im-
proved pain and shoulder function more than land-
based exercises. The between-group differences were
significant for all outcomes at the 3-month follow-up.

Discussion

Our systematic review update provides some corro-
borative evidence to confirm our previous review’s
conclusions on the effectiveness of manual therapy
and exercise interventions for impingement-related
shoulder pain. The nine new RCTs illustrate a
marked increase in published research activity on
our research question, and present a variety of
innovative approaches to the physiotherapy treat-
ment of patients with shoulder impingement.

Methodological quality, as assessed with the PEDro
instrument, varied across the trials (Table 2). Four
trials**® fulfilled most of the key risk of bias criteria
explained with the methods. As research on manual
therapy and exercise interventions generally does not
allow for blinding of study personnel, and as blinding
of participants is either impossible or very difficult to
achieve, these items were largely not satisfied, i.e. rated
with a ‘no’. Consequently, these trials are at some risk
of bias despite being conducted to the highest possible
standards. More than half of the trials showed more
extensive methodological deficits (Table 2). Interpre-
tation of the PEDro ratings requires consideration of
the possibility that ‘no’ ratings may also be due to
deficiencies in reporting.

This update revealed a number of further relevant
issues for discussion that are largely consistent with
the findings from our previous review as well as with
other recent systematic reviews.'>>* Our previous
review had shown a remarkable variability in the



diagnostic labeling of shoulder impingement. This
still seems to be prevalent. We consider our approach
to the definition of eligibility criteria a reasonable and
helpful approach to enhancing homogeneity. We
were surprised, though, to find that specifically the
exclusion of substantive restrictions of shoulder
ROM (i.e. capsulitis-type disorders, frozen shoulder)
was insufficiently addressed by a number of trials to
allow for clear judgments.* > Consequently, even
though some of these trials were potentially relevant,
and may not have included participants with capsu-
litis-type disorders, we of necessity excluded them
from this review.

Heterogeneity was present with further aspects
such as the exclusion of full-thickness rotator cuff
tears. Despite our key criteria, the study populations
still differed, and the presentation of a summary
statement on external validity is not feasible. Table 3
presents all information on the trials’ eligibility
criteria to allow for individual assessment.

Our previous review had shown that there was a
marked heterogeneity of approaches to interventions
and comparisons, and this was also a salient finding
of the present update. Trials’ interventions and
comparisons were each unique, differing from others’
in terms of their overall approaches, and the
frequency, duration, and dosage of treatments. It
was hardly possible to identify any conformity apart
from the broad categories presented with the results.
The same applies to the duration of follow-ups. This
diversity poses a considerable challenge to the deve-
lopment of a coherent body of evidence. There
appears to be a growing body of trials that are too
heterogeneous for synthesis. As yet, replication of
physiotherapy trials for shoulder impingement
appears to be nonexistent. Considering that access
to research resources for physical therapists is mainly
still very limited, this argues for a new, more
coherent, research strategy.

With respect to the choice of outcomes, our im-
pression is that overall, homogeneity has improved.
Only one trial had to be excluded because it did not
include any one of the predefined outcomes.>® Pain
and disability (shoulder function) were assessed by all
trials, and the majority included some measure of
health-related quality of life. Most trials made use of
validated outcome measures to assess the outcomes
of interest. Despite this, the variety of outcome
measures used still indicates a lack of clear consensus.

The main factor precluding meta-analyses was the
diversity of comparisons. We could not identify
sufficient commonality for a meaningful pooling of
results. We carefully extracted and calculated all
relevant outcome data (Table 3) to allow for indivi-
dual assessment of the trials’ results, and of their
clinical significance. Only a minority of the trials
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considered the availability of MCID estimates for the
chosen outcome measures. Even though there is a
clear need for further research on MCID estimates
for shoulder outcome measures, available MCID
estimates may at least provide some preliminary
orientation to facilitate interpretation of the clinical
relevance of results.’’®. Four trials*>*4**! were
conducted on small samples that were not based on
formal sample size calculations and may have been
insufficiently powered to show significant results.

Conclusions

This systematic review update synthesizes current
evidence from RCTs on the effectiveness of manual
therapy and exercises for shoulder impingement. The
conclusions relate to the outcomes of pain, disability,
quality of life, and self-perceived change of symptoms
in adults with a diagnosis of impingement-related
shoulder pain, clinical signs associated with shoulder
impingement, and grossly normal shoulder ROM
(the inclusion criteria for this review). They further
mainly relate to chronic conditions, and to secondary
outpatient care. Lengths of follow-up varied, but
most were limited to the short-term (up to 3 months).
Methodological shortcomings and risk of bias, as
well as deficits in the completeness and quality of
reporting, warrant cautious interpretation. The con-
clusions are divided into implications for clinical
practice and implications for research. They should
not be taken as recommendations.

Implications for clinical practice

There is evidence from a limited number of RCTs of
varying methodological quality to support the effec-
tiveness of manual therapy and exercise interventions
for patients with shoulder impingement. The range of
studied approaches includes passive and active
mobilizations of the shoulder region joints, manual
muscle techniques, stretching and strengthening
exercises for the rotator cuff, shoulder, and scapular
muscles, scapular positioning and stabilization exer-
cises and dynamic humeral centering exercises. Still,
the available evidence does not allow for the
determination of the most appropriate treatment
approach. The same accounts for the type or dose of
techniques and exercises. Evidence from one metho-
dologically compromised RCT provides insufficient
evidence to strengthen our previous review’s conclu-
sion that the addition of manual mobilizations to
exercises may be more effective than exercises alone.
Evidence from another methodologically compro-
mised RCT provides insufficient evidence to allow for
conclusions on the superiority of either supervised
physiotherapy or unsupervised self-exercises. Physio-
therapists may consider any of the manual therapy
and/or exercise regimes for use in their daily practice,
but still largely need to rely on their expertise and
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experience in individually determining the best
approach for their patients. Manual therapy and
exercise interventions appear to be safe, i.e. not to
have adverse effects.

There is limited evidence from one RCT to indicate
that arthroscopic subacromial decompression surgery
may not provide superior effects compared with a
physiotherapeutic exercise regime. This tends to
support the findings from previous research,’>>
and strengthens the role of conservative treatment
with physiotherapy as the first-line treatment for
patients with shoulder impingement. There is limited
evidence from one RCT to indicate that supervised
exercises may be more effective than extracorporeal
shockwave treatment (up to 18 weeks).

There is still no guidance available regarding the
effectiveness of manual therapy and exercise inter-
ventions for acute impingement, and on manual
therapy (manual mobilization) as a stand-alone
approach. Patients with partial-thickness rotator cuff
tears were largely included in the study populations.
This illustrates that partial-thickness tears are largely
considered an integral subgroup of shoulder impinge-
ment; thus, the available evidence overall refers to
this group of patients, too. As yet, no RCTs are
available on distinct populations of patients with
partial-thickness rotator cuff tears.

In summary, this update overall tends to confirm
the findings of our previous review, but reveals no
conclusive advancement of the evidence in this area.

Implications for research

There is a clear need for strategies to enhance
homogeneity of approaches to the diagnostic classi-
fication of shoulder impingement as well as to
approaches to interventions and comparisons. There
is a need for further, and specifically for larger trials
on comparable approaches. To achieve this, replica-
tion of promising high-quality trials may be one
reasonable strategy. This clearly calls for multi-
centre, and possibly international, collaboration.
The pooling of resources including research skills,
professional expertise but also sources of financial
support may be a major task for the coming years to
allow for sufficiently large and methodologically
rigorous trials on consented and comparable appro-
aches to manual therapy and exercise interventions for
impingement-related shoulder pain. Improvements
should also consider the quality and completeness of
research reports. Comparisons should consider both
‘within-physiotherapy’ approaches but also the current
‘major competitors’, such as surgical interventions or
medical treatment, as trials on the latter are yet under-
represented. Within research on manual therapy and
exercises for impingement-related shoulder pain, there is
still a lack of research on acute conditions and on
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specific populations of patients with partial-thickness
rotator cuff tears.

Strengths and Weaknesses of this Review

We consider the thoroughly planned and rigorously
conducted systematic approach to this review update
as a clear strength. We followed the systematic
methodology of our previous systematic review, but
specified any adjustments that we considered appro-
priate and justified. We extended the database
searches of our previous review by two German
databases in order to include, where available,
research from the major relevant German physiother-
apy journals. We consider it a further strength that all
searches, the selection process as well as data
extraction and all assessments of methodological
quality were independently done by two researchers,
with a third being available for consultation if
needed. This approach minimizes the risk of mistakes
or misjudgments. A further strength lies in the
comprehensiveness of our data extraction. Not least,
our review complies with PRISMA standards.*

Limitations

We restricted inclusion to trials published in English
or German, and might thus have failed to include
relevant studies that have been published in other
languages. We nevertheless searched regardless of
language, and are aware that there have been few
trials published in other languages (see also Table 2).
We also recognize that the inclusion of further
sources such as grey literature or citation indices is
an important means to minimize the risk of inclusion
bias. Author contact may have enabled the clarifica-
tion of relevant details of the trials. Our resources did
not allow for this.
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