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a b s t r a c t

Background: Diagnostic accuracy of physical tests and effectiveness of musculoskeletal rehabilitation of
shoulder disorders are still debated.
Objectives: To investigate diagnostic accuracy of physical tests, efficacy of physiotherapy and coherence
between target of assessment and intervention for shoulder impingement and related disorders like
bursitis, rotator cuff and long head biceps tendinopathy and labral lesions.
Methods: A systematic search of four databases was conducted, including RCTs and cross-sectional
studies. Cochrane Risk of Bias and QUADAS-2 were adopted for critical appraisal and a narrative syn-
thesis was undertaken.
Results: 6 RCTs and 2 cross-sectional studies were appraised. Studies presented low to moderate risk of
bias. There is a lack of evidence to support the mechanical construct guiding the choice of physical tests
for diagnosis of impingement. Manual techniques appear to yield better results than placebo and ul-
trasounds, but not better than exercise therapy alone. Discrepancy between the goal of assessment
strategies and the relative proposed treatments were present together with high heterogeneity in terms
of selection of patients, type of endpoints and follow-ups.
Conclusions: Musculoskeletal physiotherapy seems to be an effective treatment for patients with
shoulder pain although it is still based on weak diagnostic clinical instruments. The adoption of more
functional and prognostic assessment strategies is advisable to improve coherence between evaluation
and treatment.

© 2018 Elsevier Ltd. All rights reserved.
1. Background

Shoulder pain is a very common and disabling health condition
affecting the general population (Bachasson et al., 2015). The inci-
dence of visits because of shoulder pain in the UK is 9.5 per 1000
healthcare patients (Ostor et al., 2005; Blume et al., 2015; Dilek
et al., 2016).

Shoulder problems are a significant societal and economic
burden; it has been reported that the prevalence of shoulder pain is
between 2.4% and 4.8% in the general population (Greving et al.,
2012) and rotator cuff disease is one of the conditions with the
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highest risks of chronicity (Burbank et al., 2008).
The shoulder impingement syndrome (SIS) is defined as the

compression of the rotator cuff and the subacromial bursa caused
by structures of the glenohumeral complex (Buss et al., 2009). In
literature SIS is reported to be a contributing factor between 48%
and 65% of all painful shoulder conditions (Michener et al., 2004;
Burbank et al., 2008).

Different kinds of SIS are defined in literature depending on the
structures involved: subacromial impingement syndrome (SAI)
(Neer, 1972), internal impingement (IIM) (Behrens et al., 2010) and
Subcoracoid impingement (SC) (Mulyadi et al., 2009).

Aetiology of SIS is not completely clear; however, there are some
structures that could contribute to its onset, such as the shape of
the acromion, the coracoacromial ligament, the superior aspect of
the glenoid fossa, hypermobility and instability of the gleno-
humeral joint, capsular retractions and rotator cuff tendinopathy
(Lewis et al., 2005).
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Magnetic Resonance Imaging (MRI) and ultrasound (US) have
a good diagnostic accuracy in full thickness tear in patients with
shoulder pain while accuracy decreases significantly as the
extent of the lesion decreases (Lenza et al., 2013; Roy et al.,
2015).

Indeed, due to the weak correlation between anatomical
lesion and perceived pain, in their guidelines for the diagnosis
and treatment of SIS, Diercks et al. (2014) advise against the use
of diagnostic imaging before 6 weeks after the onset of
symptoms.

Physical examination of patients with shoulder pain has tradi-
tionally been a cornerstone of the diagnostic process. Diagnostic
manual physical tests can be used at any stage of the patient's care;
they are fast performing, non-invasive and are still frequently used
in randomized trials on shoulder pain (Schellingerhout et al., 2008).
Their capacity to replicate pain or functional deficits give them an
implicit relevance to patients' symptoms whereas, by contrast, le-
sions detected by imaging or in open surgery may actually be
asymptomatic (MacDonald et al., 2000). Physical tests have his-
torically been an integral part of the evaluation process, despite the
fact that their diagnostic accuracy for shoulder problems is poor
(Reid et al., 1995; Deeks, 2001).

Conservative treatment for these disorders is generally based
on resting, non-steroidal anti-inflammatory drugs and rehabili-
tation interventions such as musculoskeletal physiotherapywhich
includes exercises and manual techniques (Tyler et al., 2010;
Diercks et al., 2014). Exercise seems to be a key component in
clinical rehabilitation programs (Desmeules et al., 2003; Kromer
et al., 2011; Hanratty et al., 2012) even if it is not really clear
what type of exercise is needed and its duration (Michener et al.,
2004). Moreover, it seems that the treatments and outcome
measures adopted in the different studies often do not follow the
pathoanatomical results of physical tests (Wright and
Baumgarten, 2010).

In our systematic review, we aim to investigate:
- the diagnostic accuracy of physical tests commonly used to di-
agnose shoulder impingement and related disorders, such as
tendinopathies of rotator cuff (RC) and long head biceps tendon
(LHBT), Superior Labrum Anterior to Posterior lesions (SLAP)
and bursitis.

- the effectiveness of physiotherapy intervention in these
disorders

- the consequentiality between target of the assessment and
target of the following intervention.

We perform a combined design study in order to enable clini-
cians to better understand the way of assessment and treatment of
shoulder impingement and related disorders (Simopoulos et al.,
2015).
Table 1
Scoping search results.

References included

Diagnostic
Search

Hanchard NCA, Lenza M, Handoll HHG et al. Physical tests for shoulder im
and local lesions of bursa, tendon or labrum that may accompany impinge
(Review). Cochr datab system review 2013. 1e268.

Treatment
Search

Abdulla SY et al. Is exercise effective for the management of subacromial im
syndrome and other soft tissue injuries of the shoulder? A systematic revi
Ontario Protocol for Traffic Injury Management (OPTIMa) Collaboration. M
2015.20 (5):646-656
Charbonneau AD et al. The Efficacy of Manual Therapy for Rotator Cuff Tend
Systematic Review and Meta-analysis. J Orthop Sports Phys Ther 2015.45 (5
2. Methods

This systematic review was performed following the method-
ological guidance contained in PRISMA Checklist. The Protocol of
the review was published in PROSPERO (International Prospective
Register of Systematic Reviews) under registration number
CRD42016037655.

The PICO strategy was used to formulate the review questions
(see appendix 1).
2.1. Scoping search

Firstly, we conducted two scoping searches on Synthesis Data-
base (The Cochrane Library, The Joanna Brigge Institute), Summary
Database (Evidence update) and other sources of grey literature (for
example Google Scholar and Google search).

We identified recent systematic reviews of goodmethodological
quality and we defined a cut-off as per AMSTAR scale (AMSTAR,
2016) (minimum 8/11), because of a lack of references on cut-off
scores in literature. Search strategies regarding both diagnosis
and treatment were developed for each database and the year of
the last systematic review on the topic identified with the scoping
search was set as the starting date (see Table 1).

The review of Hancard et al. (Hanchard et al., 2013) regarding
diagnostic question, and Abdulla et al. (2015) and Desjardins-
Charbonneau et al. (2015) on the treatment, reflected the inclu-
sion and exclusion criteria identified, except for the absence of
SLAP<Grade II between the two treatment revisions. Therefore,
treatment of SLAP lesion was investigated without time limits with
a dedicated search strategy (see Table 2).
2.2. Eligibility criteria

Studies were eligible for inclusion if they considered an adult
population (males and females) with SIS (SAI, IIM or secondary to
rotator cuff disease) and local disorders that may accompany
impingement like bursitis, RC tendinopathy, labral lesion (Grade I of
SLAP lesions) and LHB tendinopathy. We excluded studies on
acromion-clavicular pain, shoulder instability, fractures, full-
thickness tears of RC, LHB tendinopathy and SLAP> grade 2. We
excluded also studies that are limited to a specific population (e.g.
Overhead athletes), because they would negatively affect the
generalizability of the results and they are not representative of
general population.

The specific inclusion criteria for diagnostic review were: cross-
sectional studies about diagnostic accuracy of physical tests for SAI,
IIM, RC, LHBT and labral lesions. We excluded studies with a
physical test under anaesthesia or intra operative setting.

In terms of treatment review, specific inclusion criteria were:
Randomized Controlled Trials (RCTs) or quasi-RCT studies focusing
on musculoskeletal physiotherapy, which include manual tech-
niques and therapeutic exercise (About IFOMPT). Primary outcomes
AMSTAR
(Points)

Notes

pingements
ment

9/11 Search until 15th of February 2010.
Inclusion and exclusion criteria are the same of ours.

pingement
ew by the
an Ther

9/11 Two reviews were selected because one investigates only
therapeutic exercise and the other only manual therapy.
In the inclusion criteria is not specified SLAP lesion that
was object of a dedicated search strategy.

inopathy: A
):330e350.

8/11



Table 2
Search strategy for SLAP lesion.

Database Strategies Notes

MEDLINE
(interfaccia
PubMed)

(((((labrum) OR labral) OR slap)) AND ((((("manual therapy") OR exercise) OR "Exercise Therapy"[Mesh]) OR
manipulation) OR mobilization)) AND ((("Shoulder Joint"[Mesh]) OR "Shoulder"[Mesh]) OR shoulder)

Search Filters:
Language: English and Italian

PEDro Title and abstract: slap
Title and abstract: labral

The results of the two search
strategies are combined

Cochrane Database slap OR labral
Scopus ((slap OR labral) AND (exercise OR "manual therapy") AND shoulder) Search Filters:

Language: English and Italian
Document Type: article
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that were considered included pain, active and passive Range of
Motion (ROM), function/disability, quality of life, return to work
activity and as secondary outcome muscle strength, muscle length,
patient (and clinician) satisfaction and perceived quality of treat-
ment, adverse events. We excluded from our treatment review
studies focused on the efficacy of modalities or in which muscu-
loskeletal physiotherapy is associated with surgical or pharmaco-
logical treatments.

2.3. Search strategy

An electronic bibliographical search was conducted in MEDLINE
and Scopus for the part of the review regarding diagnostic value of
physical tests, while the part regarding treatment efficacy was
conducted in MEDLINE, Scopus, PEDro and The Cochrane Library. A
combination of Medical Subject Heading terms and text words was
used to identify relevant articles. In addition, a manual search was
performed on the reference lists of included articles and previously
published reviews (see appendix 1).

Two reviewers independently looked at titles, abstracts and full
texts to identify articles of interest. A consensus between the two
reviewers was necessary for the studies to be included. A third
reviewer was available for a final decision if consensus was not
achieved.

2.4. Quality assessment

The internal validity of the studies included was assessed by
QUADAS-2 (Whiting et al., 2011) tool for cross-sectional studies and
Cochrane Risk Of Bias (Cochrane, 2016) for RCTs, using RevMan
software.

3. Results

3.1. Diagnostic studies

The literature search retrieved 473 records. After the removal of
duplicates (5 studies), we screened the title and abstract of 468
references and selected 3 papers for full text analysis. Finally, only 2
cross-sectional studies featured the inclusion criteria in diagnostic
review (see Table 3).

3.2. Treatment studies

The literature search retrieved 841 records. After removing
duplicates (82 studies), we screened the title and abstract of 759
references and selected 10 papers for the full-text analysis. Finally,
we selected 6 RCT studies that presented the inclusion criteria in
treatment review (see Table 4).

The study selection process is summarized in PRISMA Flow-
chart (see Figs. 1 and 2).
3.3. Data extraction

Data, characteristics and results were extracted from the studies
(see Tables 3 and 4). The quality and risk of bias were assessed by
the Cochrane Collaboration tool for assessing risk of bias and
QUADAS-2. The assessment of methodological quality of diagnostic
studies is summarized in Figs. 3 and 4 while Figs. 5 and 6 feature
the assessment of methodological quality for treatment studies.
3.4. Quality assessment

3.4.1. Diagnostic studies
In Lasbleiz et al. (2014) there is a possible risk of bias in patient

selection because it included only patients who were over 40 years
old and with previous diagnosis of degenerative tendinopathy.
They used US for the diagnosis, representing a possible risk of bias
for the reference standard. There is also an unclear risk for flow and
timing because the reference standard (US) was given before the
index test, even if the blindness of the assessors was guaranteed.

In Gillooly et al. (2010) there is high risk of bias in patient se-
lection and unclear concern of applicability because inclusion and
exclusion criteria were not made explicit. Furthermore, a compar-
ison between a new test (lateral Jobe test) and 3 tests that the
author claimed to be reliable in patients over 60 years old (in the
study are selected patients between 17 and 83 years, with an
average age of 53,3) was made. In addition, an unclear risk to the
item of the Index test was stated because it is not knownwhich test
for impingement was carried out and in what sequence the index
tests were administered.
3.4.2. Treatment studies
Three studies (Al Dajah, 2014; Moezy et al., 2014; Granviken and

Vasseljen, 2015) do not specify well the allocation process, thus pre-
senting selection bias; moreover, four of the studies included (Al
Dajah, 2014; Camargo et al., 2015; Granviken and Vasseljen, 2015;
Littlewood et al., 2016) showahigh risk of performance anddetection
bias because they did not provide the blindness of patients, clinicians
and assessors. The remaining studies report a low risk of these biases,
since the blindness of the patients guaranteed the blindness of the
evaluators and outcome measures were self-administered.

Moezy et al. (2014) did not perform an intention-to-treat anal-
ysis (ITT) for the drop-out.

In Al Dajah (2014) there is high risk of attrition bias because they
did not specify the number of patients the analysis was carried out
on; the study also provided treatment and evaluation in one ses-
sion, which is not representative of the type of patient disorder.

In Camargo et al. (2015) there is high risk of reporting bias
because they did not pre-specify all the outcome measures used in
the study protocol.

In two of the studies (Al Dajah, 2014; Littlewood et al., 2016),
there is an unclear risk of reporting bias.



Table 3
Characteristics of diagnostic included studies.

Author/year Partecipants (n) Target Condition(s) and index test(s) Reference
Standard

Sensibility/
Specificity %
(CI 95%)

LRþ/LR-(CI
95%)

PPV/NPV % (CI
95%)

Notes

Gillooly et al.
(2010)

n¼ 175
97 males
78 females
Age (mean): 53
years
Exclusions
criteria:Fractures
or previous
shoulder surgery

Target condition: Rotator cuff disorders
(tears)
Index test: Lateral Jobe Test compare to
a test combination (weakness and/or
pain to the resisted ER, impingement
tests and Jobe sopraspinatus test)

Arthroscopy LJ:
SN¼ 81 (72,
88)
SP¼ 89 (79,
55)
Combination
tests:
SN¼ 57 (48,
67)
SP¼ 88 (77,
94)

e LJ:
PPV¼ 91
NPV¼ 77
Combination
tests:
PPV¼ 87
NPV¼ 60

8 false positive and 19 false
negative
No known which tests for
impingement was used and how
it have been combined

Lasbleiz et al.
(2014)

n¼ 35 (39
shoulders)
8 males
31 females
Age (mean): 59
anni
Inclusion criteria:
� Age> 40
� Shoulder pain

for at least a
month

� Diagnosis of
degenerative
RC pathology

Exclusion criteria:
� Passive ROM

limited
� Positive X-rays

scan for
Calcific
tendinitis

� Previous
surgery

� Shoulder
instability

� Fractures
� Corticosteroid

injection in the
previous 30
days

� Inflammatory
articular
pathology

� Neoplasm
� Neck and

neurological
disorders

Target condition: Degenerative RC
disorders
Index test:
Supraspinatus

� Jobe test
� Full can test
Infraspinatus

� Hornblower
� Dropping
� Gate
� Resisted ER
� Patte
Subscapularis

� Belly press
� Lift-off
Biceps Brachii

� Palm-up
� Yergason

US Tendinopathy:
� Jobe test
Pain:
SN¼ 100
(54.1; 100)
SP¼ 12.1 (3.4;
28.2)
Weakness:
SN¼ 33.3 (4.3;
77.7)
SP¼ 33.3 (17;
51.8)

� Full can
Pain
SN¼ 50 (11.8;
88.2)
SP¼ 27.3
(13.3; 45.5)
Weakness:
SN¼ 33.3 (4.3;
77.7)
SP¼ 45.4
(28.1; 63.6)

� Hornblower
Weakness:
SN¼ 0 (0;
52.2)
SP¼ 94.1
(80.3; 99.3)

� Dropping
test

Weakness:
SN¼ 0 (0;
52.2)
SP¼ 100 (89.7;
100)

� Gate test
Weakness:
SN¼ 0 (0;
52.2)
SP¼ 91.2
(76.3; 98.1)

� Resisted ER
Pain
SN¼ 80 (28.4;
99.49)
SP¼ 41.2
(24.6; 59.3)
Weakness:
SN¼ 0 (0;
52.2)
SP¼ 61.8
(43.6; 77.8)

� Patte

Tendinopathy:
� Jobe test
Pain:
LRþ ¼ 1.14
(0.61; 1.3)
LR-¼ 0 (0;
3.95)
Weakness:
LRþ ¼ 0.5
(0.14; 1.13)
LR-¼ 2 (0.81;
3.86)

� Full can
Pain:
LRþ ¼ 0.69
(0.25; 1.22)
LR-¼ 1.83
(0.61; 4.21)
Weakness:
LRþ ¼ 0.61
(0.17; 1.44)
LR-¼ 1.47
(0.62; 2.58)

� Hornblower
Weakness:
LRþ ¼ 0 (0;
10.31)
LR-¼ 1.06
(0.52; 1.16)

� Dropping
test

Weakness:
LRþ¼ (0,
infinity)
LR-¼ 1 (0,
infinity)

� Gate test
Weakness:
LRþ ¼ 0 (0;
6.48)
LR-¼ 1.1
(0.54; 1.22)

� Resisted ER
Pain
LRþ ¼ 1.36
(0.61; 2.06)
LR-¼ 0.49
(0.08; 1.73)
Weakness:
LRþ ¼ 0 (0;
1.23)
LR-¼ 1.62
(0.77; 2.09)

� Patte

Tendinopathy:
� Jobe test
Pain
PPV¼ 17.1
(6.6; 33.6)
NPV¼ 100
(39.8; 100)
Weakness:
PPV¼ 8.3 (1;
27)
NPV¼ 73.3
(44.9; 92.2)

� Full can
Pain:
PPV¼ 11.1
(2.3; 29.2)
NPV¼ 75
(42.8; 94.5)
Weakness:
PPV¼ 10 (1.2;
31.7)
NPV¼ 78.9
(54.4; 93.9)

� Hornblower
Weakness:
PPV¼ 0 (0;
84.2)
NPV¼ 86.5
(71.2; 95.5)

� Dropping
test

Weakness:
PPV¼ (0; 100)
NPV¼ 87.2
(72.6; 95.7)

� Gate test
Weakness:
PPV¼ 0 (0;
70.8)
NPV¼ 86.1
(70.5; 95.3)

� Resisted ER
Pain
PPV¼ 16.7
(4.7; 37.4)
NPV¼ 93.3
(68; 99.8)
Weakness:
PPV¼ 0 (0;
24.7)
NPV¼ 80.7
(60.6; 93.4)

� Patte

The diagnostic accuracy was
evaluated in terms of painful
response and loss of strength,
where possible.
This study evaluates also the
diagnostic accuracy in the total
cuff injuries (which constitute an
exclusion criterion of this review)

(continued on next page)
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Table 3 (continued )

Author/year Partecipants (n) Target Condition(s) and index test(s) Reference
Standard

Sensibility/
Specificity %
(CI 95%)

LRþ/LR-(CI
95%)

PPV/NPV % (CI
95%)

Notes

Pain
SN¼ 100
(47.8; 100)
SP¼ 21.2 (9;
38.9)
Weakness:
SN¼ 40 (5.3;
85.3)
SP¼ 66.7
(48.2; 82)

� Belly press
Pain:
SN¼ 50 (6.8;
93.2)
SP¼ 74.3
(56.7; 87.5)
Weakness:
SN¼ 0 (0;
60.2)
SP¼ 91.4
(76.9; 98.2)

� Lift-off
Weakness:
SN¼ 0 (0;
60.2)
SP¼ 94.1
(80.3; 99.3)
Lag sign:
SN¼ 0 (0;
60.2)
SP¼ 82.3
(65.5; 93.2)

� Palm-up
Pain:
SN¼ 83.3
(35.9; 99.6)
SP¼ 36.4
(20.4; 54.9)

� Yergason
Pain:
SN¼ 66.7
(22.3; 95.7)
SP¼ 81.8
(64.5; 93)

Pain:
LRþ ¼ 1.27
(0.61; 1.51)
LR-¼ 0 (0;
2.38)
Weakness:
LRþ ¼ 1.2
(0.33; 2.97)
LR-¼ 0.9
(0.34; 1.51)

� Belly press
Pain:
LRþ ¼ 1.94
(0.53; 4.71)
LR-¼ 0.67
(0.2; 1.23)
Weakness:
LRþ ¼ 0 (0;
7.83)
LR-¼ 1.09
(0.47; 1.19)

� Lift-off
Weakness:
LRþ ¼ 0 (0;
12.24)
LR-¼ 1.06
(0.46; 1.14)
Lag sign:
LRþ ¼ 0 (0;
3.37)
LR-¼ 1.21
(0.52; 1.4)

� Palm-up
Pain:
LRþ ¼ 1.3 (0.7;
1.9)
LR-¼ 0.46
(0.08; 1.79)

� Yergason
Pain:
LRþ ¼ 3.7 (1.3;
8.7)
LR-¼ 0.41
(0.12; 0.89)

Pain
PPV¼ 16.1
(5.4; 33.7)
NPV¼ 100
(59; 100)
Weakness:
PPV¼ 15.4
(1.9; 45.4)
NPV¼ 88
(68.8; 97.4)

� Belly press
Pain:
PPV¼ 18.2
(2.2; 51.8)
NPV¼ 92.9
(76.5; 99.1)
Weakness:
PPV¼ 0 (0;
70.8)
NPV¼ 88.9
(73.9; 96.9)

� Lift-off
Weakness:
PPV¼ 0 (0;
84.2)
NPV¼ 88.9
(73.9; 96.9)
Lag sign:
PPV¼ 0 (0;
45.9)
NPV¼ 87.5
(71; 96.5)

� Palm-up
Pain:
PPV¼ 19.2
(6.5; 39.3)
NPV¼ 92.3
(64; 99.8)

� Yergason
Pain:
PPV¼ 40
(12.2; 73.8)
NPV¼ 93.1
(77.2; 99.1)

Legend: CI¼Confidence Interval; ER¼ External Rotation; LJ¼ Lateral jobe test; LR¼ Likelihood Ratio; MRI¼magnetic resonance; NPV¼ negative predictive value;
PPV¼ positive predictive value; RC¼ rotator cuff; SN¼ sensibility; SP¼ specificity; US¼ Ultrasound.
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3.5. Synopses of the results

3.5.1. Diagnostic studies
Gillooly et al. (2010) enrolled 175 patients with an average age of

53 and whowere administered four tests: the Index Test consists of
Lateral Jobe test (LJ) and a combination of tests (weakness and/or
pain in resisted ER, impingement tests and Jobe sopraspinatus test).
The target condition was rotator cuff disorders. Arthroscopy was
the reference standard; surgeons were blinded to the results of the
Index Test. LJ reported Sensitivity (SN)¼ 81 Confidence Interval
(CI): (72, 88) Specificity (SP)¼ 89 CI: (79, 55), while the combina-
tion of the other tests SN¼ 57 CI: (48, 67) SP¼ 88 (77, 94).

Lasbleiz et al. (2014) included 35 patients who were over 40,
with 39 cases of shoulder pain (4 subjects had bilateral shoulder
pain) for at least 1 month and diagnosis of rotator cuff degenera-
tion, confirmed by ultrasound. The assessor administered some
tests for supraspinatus: Jobe test, Full can test; Infraspinatus:
Hornblower, Dropping, Gate, resisted ER, Patte; Subscapularis: Belly
press, Lift-off; Biceps: Palm-up, Yergason.
Diagnostic accuracy was evaluated in terms of pain and weak-

ness, where possible; it was also assessed in relation to full-
thickness cuff tear.

3.5.2. Treatment studies
3.5.2.1. ENDPOINT. Outcomemeasures used in the studies included
are summarized in Table 5.

3.5.2.2. Therapeutic exercise versus conventional physiotherapy.
Moezy et al. (2014) included 72 patients with ages between 18 and
75 who had been experiencing shoulder pain for more than a
month. They were positive to the painful arc, Neer test, Hawkins
and Empty can. Then, they were randomized into 2 groups: 36 in a
scapular stabilization (ET) group while 36 were treated with con-
ventional physical therapy (PT) that included exercises for ROM,
laser therapy, ultrasound, TENS. They attended 18 sessions (3/week
for 6 weeks). Assessment was performed at baseline and at the end



Table 4
Characteristics of treatment included studies.

Author, year and
study design

Partecipants (n), inclusion/exclusion criteria Groups, Interventions and number of treatment (NT) Endpoint(s) Assessment and Follow-up Results (m¼mean; SD¼ standard deviation) [CI 95%]

Al Dajah (2014)
RCT

n¼ 25
Inclusion Criteria:

� Age 40e60 years
� Capsule stretch test (-)
� VAS� 5
� ER¼ 35�±5�

� OR¼ 155± 10 cm
� No NSAID and drugs 24 h before the enrollment
� Neer Test (þ)
Exclusion criteria:

� Open wounds, recent trauma and surgery, RA,
edema, reflex symphatetic Syndrome, Adhesive
Capsulitis

� Group STM n¼ 15: subscapularis STM þ PNF
� Group US n¼ 10: Ultrasound therapy
� NT¼ 1

Pain:

� Vas
ROM:

� RE
Overhead Reach (OR):

� Centimeter measured
by distance from
floor and third finger

� Before and after
treatment

� PAIN: significative improvement (p< 0.05) in
group STM pre (m¼ 6,2 SD¼ 0.79) and post
(m¼ 3.8 SD 0.79) treatment

� ROM(�): significative improvement (p< 0.05) in
group STM (m pre¼ 36.6; m post¼ 52.4
SD¼ 4.9) than group US (m pre¼ 36.47;
mpost¼ 40.33 SD¼ 5.6)

� OR: significative improvement (p< 0.028) in
group STM (m pre¼ 162.5 cm;
mpost¼ 173.1 cm SD¼ 9.07) than group US (m
pre¼ 163.6 cm; m post¼ 165.3 cm SD¼ 8.4)

Camargo et al.
(2015) RCT

n¼ 46
Inclusion SIS criteria:

� Pain due to non-traumatic onset
� Painful arc during active elevation of the arm,
� 1 or more positive SIS tests (Hawkins-Kennedy,

Jobe, Neer) or pain during passive or isometric
re- sisted external rotation of the arm at 90� of
abduction and pain with palpation of the rotator
cuff tendons.

Exclusion criteria:

� history of clavicle, scapula, or humerus
fractures; a history of rotator cuff surgery;
numbness or tingling of the upper limb
reproduced by the cervical compression test;
sulcus or apprehension test (þ); drop arm test
(þ), a systemic illness; a corticosteroid injection
within 3 months prior to the intervention; or
physical therapy within 6 months prior to the
intervention. Individuals with a Beck Depression
Inventory score higher than 9 were excluded
from pain and mechanical sensitivity
assessments.

� Exercise þ MT group (n¼ 23): 3 stretching
exercises (Upper trapezius, pictoralis minor,
posterior region of the shoulder) and 3
strenghtening exercises (ER, lower trapezius,
Serratus) performed in each upper limbs. Grade
III-IV mobilizations (glenoumeral, scap-
ulothoracic, acromio-clavicular, sternoclavicular
and cervical spine), PNF, SCS.

� EX group (n¼ 23): The same 3 stretching and
strenghtening exercises

NT¼ 4 weeks

Primary:
Scapular kinematics:

� RI, RE
� UR, DR
� AT, PT
Secondary:
Disability:

� DASH score
Pain:

� VAS

� baseline
� At the end of

treatment (4th
week)

� SCAPULAR KINEMATICS: there is not any
significative differences (p > 0.05) between
groups and anything big effect size (Cohen
d < 0.8) except for AT (group ex þ MT shown
significative improvement (p¼ 0.01) without
important effect size (Cohen d¼ 0.4)

� DISABILITY: Both groups shown a significative
improvement (p < 0.001) with big effect size in
groups (ex þ MT: Cohen d ¼ 0.9; ex: Cohen
d ¼ 0.91) but moderate effect size between
groups (Cohen d ¼ 0.34)

� PAIN: Both groups showed a significative
improvement post-intervention (p < 0.01) in
pain variables (pain at rest, pain with movement,
worst pain in the last week). Only “minimum
pain in the last week” showed bigger improve-
ment in group ex þ MT (m ¼ 0.9 [�5.5, 7.2];
Cohen d ¼ 0.72) compare to only exercise
(m ¼ �0.7 [e7.8, 6.5]; Cohen d ¼ 0.09)

NOTE: 2 individuals in group ex þ MT and 3 in EX group was
excluded from analysis due to BDI >9

Delgado-Gil et al.
(2015) RCT

n¼ 42
Inclusion Criteria:

� History of shoulder pain of more than 3 months
duration

� pain localized at the proximal anterolateral
shoulder region

� medical diagnosis of SIS with at least 2 positive
impingement tests including Neer, Hawkins, or
Jobe test

Exclusion Criteria:

� diagnosis of fibromyal- gia, pregnancy, a history
of traumatic onset of shoulder pain, other
histories of shoulder injury, torn tendons,
ligamentous laxity based on a positive Sulcus
and apprehension tests, numbness or tingling in
the upper extremity, previous shoulder or
cervical spine surgery, systemic illness,
corticosteroid injection on the shoulder within 1

� MWM group (n¼ 21): glenohumeral postero-
lateral accessory glide combined with active
anterior flexion

� placebo group (n¼ 21): Active flexion without
external pressure

NT: 2 sessions/week x 2 weeks¼ 4 sessions

Primary:
Pain:

� NPRS
Secondary:
ROM:

� Active ROM in FLS, ER,
IR, EXT, ABD, ADD

� Baseline (NPRS)
� 24 h afte reach

session for every 4
sessions

� PAIN: Significative improvement (p¼ 0.011) in
FLS in MWM group (m¼�1.1 [� 1.7, � 0.3])
compare to placebo group (m¼ 0.3 [�0.4, 0.9])
with big effect size for MWM (SMD¼ 0.9)

� ROM(�): significative improvement in flexion
pain-free ROM (p¼ 0.001, MWM m¼ 31 [22.4,
39.5]; placebo m¼� 3.2 [� 11.8, 5.3] SMD
between group¼ 1,8), in max ER (p¼ 0.001,
MWM m¼ 6.8 [2.7, 11.0]; palcebo m¼� 1.4 [�
5.5. 2.8] SMD between gruoups¼ 0,9) e in max
FLS (p¼ 0.001, MWM m¼ 20.1 [13.8, 26.5]
placebo m¼ 0.9 [�5.5, 7.2)] SMD between
groups¼ 1,4)

(continued on next page)
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Table 4 (continued )

Author, year and
study design

Partecipants (n), inclusion/exclusion criteria Groups, Interventions and number of treatment (NT) Endpoint(s) Assessment and Follow-up Results (m¼mean; SD¼ standard deviation) [CI 95%]

year of the study, and physical therapy 6months
before the study

Granviken et al.
(2015) RCT

n¼ 46
Inclusion Criteria:

� Age between 18 and 65 years
� unilateral shoulder pain lasting more than 12

weeks
� Positive to: painful arc, infraspinatus test

(resisted ER with adducted arm and 90� of
elbow FLX), Kennedy-Hawkins test

Exclusion criteria: glenohumeral instability, acromiocla-
vicular joint pathology, labrum pathology on imaging,
proven full thickness ruptures/total ruptures of the RC, or
signs of glenohumeral osteoarthritis.
Shoulder surgery, insufficient language capability, cervical
spine problems, rheumatoid arthritis, or other physical or
serious mental illness.

� Home exercise group (ED.) (n¼ 23): Home
exercises (scapular repositiong, RC
strenghtening exercises, pain free exercises)

� Supervised exercise group (ES.) (n¼ 23): Home
exercises (as above) þ supervised execises

NT¼ 6 weeks. home exercises 2 times/day
supervised exercises: 10 sessions
ED group: 1 supervised session þ home ex.
ES group: 10 supervised sessions þ home ex.

Primary:
Pain/Disability:

� SPADI scale (at
baseline and 6th
week)

Secondary:
Pain:

� NPRS (last week)
Clinical tests:

� Painful arc
� Infraspinatus test
� Kennedy-Hawkins

test
ROM:

� Active in FLS, ABD, ER,
IR

Disability:
� FABQ physical activity

e FABQ Work
� Work status
Patient satisfaction

� Survey

� baseline
� 6 weeks
� 26 weeks: only

SPADI and Work
Status

� SPADI: No difference between groups neither at
6th week (difference m¼ 0 points [-14, 14]) nor
at 26th week (diff. m¼- 2 punti [-21, 17].

� PAIN: No difference between groups at 6th week
(diff m¼�0.1 [e 1.8 to 1.6])

� CLINICAL TESTS: 18/21 (ED group) and 11/23 (ES
group) had at leats 2 positive tests (at 6th week)

� ROM(�): No difference between groups at 6th
week in IR (diff. m¼ 0 [e 10 to 11]), ER (diff.
m¼ 2 [e 14 to 18]), ABD (diff m¼�14 [e 43 to
15]) and FLX (diff m¼ 0 [e 16 to 16]).

� DISABILITY: No difference between groups at 6th
week in FABQ physical activity (diff m¼ 2.8 [e
1.0 to 6.5]), and FABQWork (diff m¼ 0.0 [e 7.0 to
6.9]).

� PATIENT SATISFACTION: 52% (ED group) and 83%
(ES group) are satisfied, 29% (ED) and 4% (ES)
partially satisfied, 19% (ED) and 9% (ES) neither
satisfied nor unsatisfied

NOTE:
At 6th week n¼ 2 drop-out in ED group, at 26th week n¼ 3
drop out in ED group, and n¼ 2 in ES group.
No ITT analysis

Moezy et al. (2014)
RCT

n¼ 72
Inclusion criteria:

� age¼ 18e75 years
� Unilateral shoulder pain of more than one

month localized (anterior and/or anterolateral)
to the acromion

� tenderness to palpation of the rotator cuff
tendons;

� Positive impingement tests, or a painful arc of
movement (60�e120�)

� Pain produced or increased during flexion and/
or abduction of the symptomatic shoulder.

Exclusion criteria:

� cervical or shoulder symptoms reproduced by a
cervical screening exam;

� abnormal results with reflex or thoracic outlet
tests;

� symptoms of numbness or tingling in the upper
extremity;

� pregnancy, or a history of the followings: onset
of symptoms due to traumatic injury,

� Scapular exercise group (ET) (n¼ 36): warm-up,
strenghtening exercises (RC, external rotator,
serratus) mobility exercises (clock exercise and
PNF) and stretching (sleeper's stretch, crossed
arm stretch, corner stretch, stretching for minor
and major pectoralis, posterior capsule stretch)

� Usual care group (PT) (n¼ 36): various
modalities: ROM exercises, lasertherapy,
ultrasounds, TENS,

NT: 3 sessions/week for 6 weeks¼ 18 sessions

Primary:
Pain:

� VAS
Secondary:
ROM:

� Active in ABD and ER

� baseline
� 6 week

� PAIN: significative post-test improvement
(p< 0,05) in each groups; there is not any
significative difference (p¼ 0,576) between
groups

� ROM: significative post-test improvement
(p< 0,05) in each group. Significative improve-
ment (p < 0,001) of ET group compared to PT
group as regards ABD (PT:
m±SD¼ 19.14± 14.42; ET: m±SD¼ 28.78± 19.8)
and ER (PT: m±SD¼ 7.00± 8.06; ET:
m±SD¼ 15.75± 12.99)
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of the treatment. In terms of pain (VAS scale) there was significant
post-test improvement (p< 0.05) within the two groups with no
significant difference (p¼ 0.576) between groups.

In terms of ROM (degrees) there was significant post-test
improvement (p< 0.05) within the two groups and significant
improvement (p< 0.001) in the ET group both as regards both the
abduction (ABD) and external rotation (ER).

Littlewood et al. (2016) recruited 86 patients over 18 years, with
more than 3 months of shoulder pain caused by isometric tests in
ABD and ER. They were randomized into two groups: in one of
them patients did a single exercise against gravity or elastic resis-
tance on their own. A provocation of mild pain is tolerated during
exercise, but it should not worsen after exercise (SE group n¼ 42).
The other group did conventional physiotherapy (CP group n¼ 46)
that included counselling, exercises, stretching, manual techniques,
massage, acupuncture, electrotherapy, corticosteroid injections, at
the discretion of the physical therapist. Home exercise were per-
formed twice a day in the SE group, while in the other group the
sessions were administered at the discretion of the physiotherapist
for 12 weeks. The mean total number of supervised sessions in the
self-managed exercise group was marginally less than the usual
physiotherapy treatment group (3.1 versus 3.4 respectively) but
this differencewas not statistically significant (p¼ 0.40). Significant
(p< 0.01) improvement at 3, 6 and 12 months in the SPADI Scale
was registered in both groups.

3.5.2.3. Home exercises versus supervised exercise. Granviken and
Vasseljen (2015) included 46 patients between 18 and 65 with
shoulder pain for more than three months, painful arc and positive
test for the infraspinatus (resisted ER) and Hawkins-Kennedy. They
were randomized into two groups: 23 (ED group) performed
tailored home exercises (mobility and strength oriented) and 23
performed the same protocol exercises with the difference that in
10 sessions the patients were followed by a physiotherapist (ES
group) twice a day for 6 weeks.

Both groups improved from 30 to 40% (as regards SPADI score)
but there was no significant difference between groups in the 6th
and 26th week. In addition, no significant difference was noticed
between groups in the 6th week in terms of pain.

In 18 out of 21 patients (Group ED) therewere 2 ormore positive
physical tests during the 6th week, while 11/23 tests were positive
in the other group. There was no difference between groups in
terms of IR, ER, ABD, FLS. The trend was the same for disability: no
difference in the sixth week in FABQ physical activity and FABQ
Work.

3.5.2.4. Mobilization with movement (MWM) versus placebo.
Delgado-Gil et al. (2015) enrolled 42 patients with shoulder pain
persisting for more than 3 months that resulted positive in two or
more of Neer, Hawkins and Jobe tests and then randomized them
into two groups, one (MWMgroup; n¼ 21) inwhich they didMWM
(humerus postero-lateral accessory glide combined with active
forward flexion) and the other (placebo group; n¼ 21), in which
they provided the same procedure, but without manual pressure.

Pain decreased significantly more (p¼ 0.011) during the FLS in
the MWM group compared to the placebo group after 24 h with
large effect size in favour of MWM. As regards mobility, there was
an improvement of the ROM (degrees) without pain in FLS
(p¼ 0.001), in ER (p¼ 0.001) and FLS.

3.5.2.5. Therapeutic exercise versus therapeutic exercise plus manual
techniques. Camargo et al. (2015) enrolled 46 patients with non-
traumatic shoulder pain, presence of painful arc and positivity to
one or more of these tests: Hawkins-Kennedy, Jobe, Neer, pain in
passive ER or pain due to active isometric resistance at 90� of ABD



Fig. 1. PRISMA flow-chart (Diagnosis).
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and pain on palpation of the RC tendons. Patients were randomized
into two groups. A first group in which the subjects performed 3
stretching exercises, 3 strengthening exercises of scapular muscles
and, according to the individual clinical presentation of each s,
received manual therapy (glenohumeral, cervical, thoracic,
acromion-clavicular mobilizations and soft tissue techniques)
(ES þ TM group; n ¼ 23). A second group in which patients only
performed the same 3 stretching and strength exercises (ES group;
n ¼ 23).

The primary outcome was scapular kinematics and both groups
did not have significant improvement. As regards DASH score
(p < 0.001), the effect size was large within each group but mod-
erate between the two groups; the pain (VAS) improved signifi-
cantly (p < 0.01) post-intervention in the analyzed variables
(current pain at rest, pain with movement, worst pain in the last
week). Only in the “less pain experienced in the last week” variable
there was a greater improvement in ES þ TM group.
3.5.2.6. Therapeutic exercise plus manual techniques versus ultra-
sound. Al Dajah (2014) enrolled 30 patients with ages from 40 to 60
with shoulder pain produced by the Neer test and with no re-
striction of ROM (ER¼ 35�±5�) or capsular dysfunction (capsular
stretch test negative). The patients were randomized into 2 groups:
group STM (n¼ 15) that performed soft tissue mobilization (STM)
of the subscapularis plus PNF techniques and group US (n¼ 10) that
received ultrasound treatment.

Therewas significant pain improvement (p< 0.05) in group STM
pre- and post-treatment; as regards mobility, there was significant
improvement (p< 0.05) in group STM.
4. Discussion

The purpose of this review was to investigate the diagnostic
accuracy of manual tests and the effectiveness of musculoskeletal
physiotherapy in the diagnosis and management of SIS and related
disorders. Furthermore, we tried to understand if there is agree-
ment between the target of evaluation and the target of treatment.



Fig. 2. PRISMA flow-chart (Treatment).
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4.1. Diagnostic accuracy of physical tests

Only 2 studies about tests accuracy were retrieved after Han-
chard's review (Hanchard et al., 2013) that we considered as our
starting point. Lasbleiz et al. (2014) investigated the diagnostic
accuracy of 11 manual tests about RC tendinopathy and full-
thickness tear. All the tests analyzsed presented some weakness
in detecting the target condition. The Yergason test was the only
one with acceptable values of LR in the diagnosis of LHB
tendinopathy.

This may be due to the fact that many other tests activate and
stress multiple other structures/muscles in the shoulder complex
and this does not allow to detect a single structure responsible for
patient's symptoms. In fact, also widely used test for the diagnosis
of SIS as the Jobe's or an “empty can” test did not show significant
accuracy if pain is taken as a positivity criterion, while it increases if
weakness is used as a positive response and tendon/muscle lesion
as evaluation target.

This heterogeneity in terms of interpretation may also explain
the poor reliability of the physical test (both intra-rater and inter-
rater) (Lange et al., 2017).

Gillooly et al. (2010) proposed a new test for the identification of
RC disorders (Lateral Jobe test). It was compared to a combination
of other clinical tests and also with the reference standard. Unfor-
tunately, there are several methodological biases that could affect
the results of this study in terms of clinical applicability.

Therefore, our results confirm that there is a lack of evidence in
the choice of test for SIS and related disorders to be employed.
According to Hancard et al. (2013) this problem originates from the
heterogeneity of diagnostic studies, in terms of standard reference
and target condition reference, and their poor methodological
quality.
4.2. Effectiveness of musculoskeletal physiotherapy

Musculoskeletal physiotherapy (Al Dajah, 2014; Moezy et al.,
2014; Delgado-Gil et al., 2015; Granviken and Vasseljen, 2015;
Littlewood et al., 2016) seems to be effective in patients with SIS



Fig. 3. Risk of bias summary (Diagnosis).

Fig. 4. Risk of bias graph (Diagnosis).
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and related disorders, and these results are in line with the findings
of Abdulla et al. (2015) and Desjardins-Charbonneau et al. (2015).
The inclusion of specific manual joint techniques (Delgado-Gil
et al., 2015) appears to lead to significant pain and mobility
improvement compared to placebo (Delgado-Gil et al., 2015) or
ultrasound (Al Dajah, 2014). However, they do not seem to increase
the effectiveness of scapular kinematics, functionality and pain,
compared to exercise alone (Camargo et al., 2015).

Nevertheless, these results must be read critically. In the studies
we included, a great variety of disability/participation indexes were
used, none of which are present in more than two studies. For
example, in termsofmobility, some studies assess only themovement
of ABD and ER (Moezy et al., 2014), others only FLS and IR (Granviken
and Vasseljen, 2015) and others include EXT and ADD (Delgado-Gil
et al., 2015). Also the choice of follow-up times is not the same:
some authors settled for follow ups at a very short time, while others
(Granviken and Vasseljen, 2015; Littlewood et al., 2016) included
follow-ups after over 6 weeks and no one used the same timeframe
(Al Dajah, 2014; Camargo et al., 2015; Delgado-Gil et al., 2015).

In terms of inclusion criteria and clinical tests, the characteristics
of the diagnostic categories applied to the patients included in the
studies appears to be heterogeneous (Al Dajah, 2014; Camargo et al.,
2015; Delgado-Gil et al., 2015; Granviken and Vasseljen, 2015).
4.3. Agreement between target of evaluation and target of
treatment

The therapeutic strategies proposed are rarely correlated to the
specific assessment outcomes.

Al Dajah et al. (2014) enrolled patients with positive Neer test
and ROM limitation in ER and F. However, when they opted for the
intervention their goal was to treat the trigger points in sub-
scapularis muscle by Soft Tissue Mobilization and Proprioceptive
Neuromuscular Facilitation.

Camargo et al. (2015) and Granviken et al. (2015) proposed
stretching and strength exercises to restore the normal motion
pattern (Granviken and Vasseljen, 2015) and eliminate pain and
tightness (Camargo et al., 2015). However, to include patients in the
trial, they considered some orthopaedic tests (Camargo et al., 2015;
Granviken andVasseljen, 2015), active andpassive painfulmovement
and palpation of muscles (Camargo et al., 2015) as positive criteria.

Moezy et al. (2014), adopted strengthening (RC, external rotator,
serratus) and stretching exercises (sleeper's stretch, crossed arm
stretch, corner stretch, stretching for minor and major pectoralis,
posterior capsule stretch) on the basis of positive impingement
tests, tenderness of rotator cuff palpation and painful movement of
flexion/abduction.



Fig. 5. Risk of bias summary (Treatment).
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An additional evaluation of the studies included in the revisions
that were identified as starting point of our investigation (Abdulla
et al., 2015; Desjardins-Charbonneau et al., 2015) highlighted the
same lack of consequentiality between assessment and treatment.

In many cases, orthopaedic tests were used as a positive crite-
rion to include patients in the trial (Bang and Deyle, 2000; Ludewig
Fig. 6. Risk of bias gr
and Borstad, 2003; Munday SL et al., 2007; Atkinson M et al., 2008;
Barbosa RI, 2008; Kachingwe et al., 2008; Lombardi et al., 2008;
Ketola et al., 2009; Bansal K 2011; Senbursa et al., 2011; Djordjevic
et al., 2012; Ketola et al., 2013; Kromer et al., 2013; Maenhout et al.,
2013) but the choice of treatment did not derive directly from the
test results. Some authors based the treatment on strength and
stretch exercises targeted toward rotator cuff muscles (Ludewig
and Borstad, 2003; Lombardi et al., 2008; Ketola et al. 2009,
2013; Maenhout et al., 2013), while others used manual therapy of
the GH (Munday SL et al., 2007; Atkinson M et al., 2008; Barbosa RI
et al., 2008; Kachingwe et al., 2008), of the AC joint (Munday SL
et al., 2007; Atkinson M et al., 2008), of the ribs (Munday SL
et al., 2007), of the scapula (Munday SL et al., 2007; Surenkok
et al., 2009) and of cervicals (McClatchie et al., 2009; Kromer
et al., 2013) and thoracic joints (Kromer et al., 2013). Finally,
Senbursa et al. (2011) used soft tissue mobilization and massage
together with articular manual techniques (GH, scapula, cervical,
thoracic).

It seems clear that the choice of treatment strategy goals pro-
posed in the different studies was almost never directly and
consequentially linked with the goals and results of the physical
tests (Al Dajah, 2014; Delgado-Gil et al., 2015); nevertheless, the
treatments resulted effective.

Moreover, aside from the limitations of clinical test and relative
diagnostic classification (Schellingerhout et al., 2008), literature
shows that pain and functional disability in symptomatic subjects
are not primarily related to structural factors such as the size of
tissue damage, the presence of adipose infiltration, tendon retrac-
tion or muscular atrophy (Curry EJ et al., 2015; Chester et al., 2016).

To overcome these problems, we need to change our category of
diagnostic classificationmoving from a disease-based approach to a
more functional and prognostic one (Chester et al. 2013, 2016; Croft
et al., 2015).

These discrepancies between pathoanatomical diagnosis and
functional symptom-based therapeutic intervention could be
overcome with the adoption of more functional diagnostic pro-
cedures. In this waywe could integrate and complete the structural,
orthopaedic diagnostic description of the condition with social and
psychological features that may give us more cues to target the
treatment toward the multifaceted aspect of pain experience
(Williams, 2013). Such evaluation procedure may provide more
coherent bases for the therapeutic choices of specific exercise or
manual therapy techniques and better correlate to the construct of
functional outcome measures commonly used in rehabilitative
clinical practice (Hudak et al., 1996; Breckenridge and McAuley,
aph (Treatment).



Table 5
Primary and secondary endpoints.

Category Pimary Endpoint Secondary Endpoint

Pain NPRS VAS
PPT
NPRS

Pain/Disability SPADI scale SPADI Scale
Disability DASH scale

FABQ physical activity
FABQ work
PSFS

Partecipation SF-36
Other Scapular kinematics Manual physical tests

Patient satisfaction
ROM
FHS
Mid-thoracic curve
Scapular retraction and protraction
Pectoralis minor lenght

NPRS¼Numeric Pain Rating Scale; VAS¼Visuo Analog Scale; PPT¼Pressure Pain
Threshold; SPADI¼Shoulder Pain Disability Index; DASH¼Disability of Harm
Shoulder and Hand; FABQ¼Fear-Avoidance Belief Questionnaire; PSFS¼Patient-
Specific Functional Scale; SF-36¼ Short Form 36; ROM¼ Range of Motion;
FHS¼Forward Head Posture.
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2011). This pragmatic approach would foster tailoring treatment to
the single individual patient (Wijma et al., 2016).

This is what happened, for example, in the evaluation approach
of the lumbar spine: starting from the inability of physical tests to
identifying a structure responsible of patient's symptoms, the
pathological model underlying the disease was progressively
abandoned (Chorti et al., 2009; Hartvigsen et al., 2015).

Some authors proposed to develop diagnostic criteria better
linked to treatment that became a common clinical practice in the
management of back pain (O'Sullivan, 2005).

In presence of aspecific back pain, patients can be subgrouped
on the basis of movement abnormalities and symptom processing
mechanisms, identifying the dominance of a peripheral/nocicep-
tive or central sensitization pain condition (Nijs et al., 2015) and,
after such a triage, an adequate therapy can be chosen.

This allows to pragmatically target the treatment to the
dysfunctional pattern and overcome the limits that results from a
diagnostic classification following the positivity of tests based on
patho-anatomical models that are often inaccurate and not repro-
ducible (Dankaerts et al., 2006).

We consider that this could be a valuable approach also for the
painful shoulder and hope that future studies will support the
adoption of a more pragmatic evaluation of shoulder disorders.
Database Strategies

MEDLINE
(interfaccia
PubMed)

((((Diagnosis OR diagnosis[mesh] OR sign OR examin* OR test OR
“physical examination”)) AND (“active compression"OR release OR
OR “load and shift” OR "biceps load" OR "bicipital groove" OR "com
can"OR "full can"OR gerber OR hawkins OR kennedy OR "hawkins k
relocation OR speed OR yergason OR “posterior impingement sign
"shoulder impingement syndrome”[mesh] OR “chronic pain”[mesh
shoulder pain” OR tendinitis OR tendinopathy OR tendinopathy[m
slap)) AND (biceps OR bicipital OR glenoid OR "glenoid cavity"[mes
internal OR labr* OR "rotator cuff" OR "rotator cuff"[mesh] OR sho
subacromial OR subdeltoid OR subscapular* OR subcoracoid OR "t

Scopus ((((diagnosis OR sign OR examin* OR test OR "physical examinatio
release OR jerk OR "modified dynamic labral shear" OR "load and
groove" OR "compression rotation" OR crank OR "empty can" OR "
hawkins OR kennedy OR "hawkins kennedy"OR jobe OR "lift off"OR
OR yergason OR "posterior impingement sign" OR sulcus)) AND (im
"chronic shoulder pain" OR tendinitis OR tendinopathy OR bursitis
glenoid OR infraspinatus OR intraarticular OR internal OR labr* OR
subacromial OR subdeltoid OR subscapular* OR subcoracoid OR "t
5. Limit and conclusion

The present review confirms the satisfactory effectiveness of
musculoskeletal physiotherapy in patients with shoulder problems
despite the weak diagnostic power of clinical tests the in-
terventions were based on.

Several methodological biases affect the studies available and
further diagnostic and therapeutic primary studies with higher
level of methodological standards are needed. Although we found
only few articles from the review that we choose as start point for
our work, the combined design study allow us to have a more
realistic and clinical point of view about the management of these
patients. Thus it seems advisable adopt a more pragmatic assess-
ment strategy together with the usual orthopaedic diagnostic
procedures in order to improve coherence between the evaluation
results and the following therapeutic intervention.
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Appendix 1. Search strategies

PICO (Diagnosis)

Patient: impingement or impingement and tendinopathy (RC
and LHBT, bursitis, SLAP).

Intervention: test and cluster of manual tests.
Control: reference standard (Arthroscopy, US, Magnetic Reso-

nance imaging).
Outcome: sensibility, specificity, Likelihood Ratio.
PICO (Treatment)

Patient: impingement or impingement and tendinopathy (RC
and LHBT, bursitis, SLAP).

Intervention: manual therapy.
Control: -
Outcome: all.
Diagnosis search strategies
Notes

“physical examination”[mesh] OR
jerk OR “modified dynamic labral shear"
pression rotation" OR crank OR "empty
ennedy"OR jobe OR neer OR O'brien OR
” OR sulcus)) AND (impingement OR
] OR “chronic pain” OR “chronic
esh] OR bursitis OR bursitis[mesh] OR
h] OR infraspinatus OR intraarticular OR
ulder OR “shoulder joint"[mesh] OR
eres minor”)

Search filters:
� Publication date: from 15th february

2010 until 10th April 2016
� Language: English and Italian

n")) AND (“active compression" OR
shift" OR "biceps load" OR "bicipital
full can" OR "belly press" OR gerber OR
neer OR o'brien OR relocation OR speed
pingement OR "chronic pain" OR
OR slap)) AND (biceps OR bicipital OR
"rotator cuff" OR shoulder OR

eres minor")
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Treatment search strategies
Database Strategies Notes

MEDLINE
(interfaccia
PubMed)

(((impingement OR "shoulder impingement syndrome”[mesh] OR “chronic pain”[mesh] OR “chronic pain” OR
“chronic shoulder pain” OR tendinitis OR tendinopathy OR tendinopathy[mesh] OR bursitis OR bursitis[mesh]
OR slap)) AND (biceps OR bicipital OR glenoid OR "glenoid cavity"[mesh] OR infraspinatus OR intraarticular OR
labr* OR "rotator cuff" OR "rotator cuff"[mesh] OR shoulder OR "shoulder joint"[mesh] OR subacromial OR
subdeltoid OR subscapular* OR subcoracoid OR "teres minor”)) AND (“musculoskeletal manipulations”[Mesh]
OR “manual therapy” OR exercise OR exercise[mesh] OR “therapeutic exercise” OR rehabilitation OR “physical
therapy modalities”[mesh] OR “physical therapy” OR rehabilitation[mesh])

Search Filters:
� Publication date: from June 2014

until 10th April 2016
� Language: English and Italian

PEDro Title and abstract: impingement
Title and abstract: tendinopathy

The results of the two search
strategies are combined

Cochrane Database ("manual therapy" OR physiotherapy OR conservative) AND impingement AND shoulder
Scopus (((impingement OR "chronic pain" OR "chronic shoulder pain" OR tendinitis OR tendinopathy OR bursitis OR

slap)) AND (biceps OR bicipital OR glenoid OR infraspinatus OR intraarticular OR labr* OR "rotator cuff" OR
shoulder OR subacromial OR subdeltoid OR subscapular* OR subcoracoid OR "teres minor")) AND ("manual
therapy" OR exercise OR "therapeutic exercise" OR rehabilitation OR "physical therapy")

Search filters:
� Publication date: from June 2014

until 10th April 2016
� Language: English and Italian
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