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Abstract
Background: Subacromial shoulder pain is a common clinical presentation with much diagnostic uncertainty. Some of

this uncertainty relates to the involvement of the cervical spine as a source or contribution to subacromial shoulder pain.

Currently, there is no accepted method of screening of the cervical spine in the presence of subacromial shoulder pain,

which risks patients receiving misguided and/or ineffective interventions.

Objective: To evaluate approaches used to screen the cervical spine in patients with subacromial shoulder pain.

Design: Systematic review of randomized controlled trials.

Methods: Electronic searches of PEDro and MEDLINE to December 2016 were conducted. Randomized controlled

trials evaluating the effectiveness of interventions within the current scope of physiotherapy comprising of adult patients

complaining of subacromial shoulder pain were included. Data relating to the method of cervical spine screening were

extracted and synthesized categorically.

Results: One hundred and two studies were included. Twenty-six (25.5%) were categorized as ‘‘No method of screening

undertaken or reported,’’ 49 (48.0%) were categorized as ‘‘Localized cervical spine symptoms and/or radiculopathy/

radicular pain,’’ nine (8.8%) were categorized as ‘‘Cervical examination,’’ two (2.0%) were categorized as ‘‘Manual testing,’’

two (2.0%) were categorized as ‘‘History of cervical surgery,’’ and 14 (13.7%) were categorized as using ‘‘Combined

approaches.’’

Conclusion: Examination of the cervical spine in patients with subacromial shoulder pain is variable in randomized

controlled trials. In many instances, no or minimal attempts to screen were undertaken or reported. This has potential

research and management implications and further research is indicated to facilitate development of this aspect of

examination.
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Introduction

Shoulder pain is one of the most common musculoskel-
etal complaints with a prevalence estimated at between
7 and 26%1 and with subacromial shoulder pain
(SASP) regarded as the most common subgroup of
shoulder pain.2 SASP presents a significant healthcare
and economic burden3–6 and so has been the subject of
much research. Despite this, a number of key clinical
questions remain unclear, spanning aspects of the con-
dition from terminology, pathophysiology, diagnosis,
and treatment.

With regards to terminology, the CSAW trial7 has
cast doubt on one of the most common diagnostic

1Connect Health, Musculoskeletal Service, Dewsbury Health Centre,

Dewsbury, UK
2Burton Hospitals NHS Foundation Trust, Queen’s Hospital, Burton-on-

Trent, UK
3Inform Physiotherapy Limited, Silverstream, New Zealand
4Arthritis Research UK Primary Care Centre, Research Institute for

Primary Care and Health Sciences, Keele Clinical Trials Unit, David

Weatherall Building, Keele University, Keele, UK

Corresponding author:

Tom Walker, Connect Health, Musculoskeletal Service, Dewsbury Health

Centre, Wellington Road, Dewsbury WF13 1HN, UK.

Email: tomwalker_2000@hotmail.com

Shoulder & Elbow

2019, Vol. 11(4) 305–315

! The Author(s) 2018

Article reuse guidelines:

sagepub.com/journals-permissions

DOI: 10.1177/1758573218798023

journals.sagepub.com/home/sel

https://uk.sagepub.com/en-gb/journals-permissions
https://doi.org/10.1177/1758573218798023
journals.sagepub.com/home/sel


terms, subacromial impingement syndrome, but
beyond this there remains much uncertainty. A range
of terms continue to be used in clinical and research
circles, including rotator cuff tendinopathy, rotator
cuff-related shoulder pain, and SASP. While there is
some justification for these terms, there are also signifi-
cant limitations. This is reflective of the growing recog-
nition of the disconnect between structural pathology
and patient report of pain and function.8

Both the pathoetiology and pathophysiology of SASP
are not fully understood. It is thought that the rotator
cuff and subacromial bursa are the tissues local to the
region that are most commonly implicated in shoulder
pain.4,9,10 However, SASP presents as something of a
diagnostic dilemma. It is known there are significant limi-
tations regarding the physical examination tests used to
inform specific diagnoses.10–12 A further component of
this dilemma is the role of the cervical spine as a possible
source or contributory consequence in shoulder pain pres-
entations. There are clinical situations (e.g. cervical radi-
culopathy) where it is clear that the cervical spine should
be considered as a potential contributor to shoulder
pain.13–15 However, it is also apparent that a proportion
of patients presenting with SASP still have a relevant cer-
vical component without obvious radiculopathy (i.e.
movements and positions of their neck influence shoulder
pain and movement).16–18 It is widely recognized that the
cervical spine should be examined and excluded prior to a
more specific diagnosis implicating the shoulder19 but the
optimal methods to do this remain unclear.20

Therefore, as a starting point to understanding
examination practice, the aim of this systematic
review was to examine how randomized controlled
trials (RCTs) attempt to screen for cervical disorders
in patients presenting with SASP.

Method

Methods were prespecified and recorded in an unpub-
lished protocol.

Data sources and search strategy

The authors conducted searches of PEDro (TW and
GL) and MEDLINE (TW) from 2000 to December
2016. These two databases were chosen as they were
felt most likely to return the relevant trials.

Search terms are included in Tables 1 and 2.

Study selection and inclusion criteria

For studies to be included, the following criteria had to
be met:

Population: Adult (>18 years) patients with SASP,
commonly referred to as shoulder impingement

syndrome, rotator cuff tendinopathy, subacromial
pain syndrome. This focus was prespecified to reflect
that this is the most common shoulder pain presenta-
tion21 and a clinical area where significant diagnostic
uncertainty is apparent, along with the greatest volume
of published RCTs.

Intervention: Any interventions within the scope of
physiotherapy including, but not restricted to, exercise,
manual therapy, electrotherapy, acupuncture, steroid
injection, taping, shockwave therapy.

Comparison: Not applicable.
Outcomes: Not applicable.
Study design—RCTs. RCTs were chosen as they

comprise a reasonably homogenous body of research
and represent a significant contribution to the evidence
base used to treat SASP.

Data extraction

Data for the final review were extracted from the
appropriate studies by all authors. The data extracted

Table 2. MEDLINE search strategy.

Search terms

1: Shoulder pain OR shoulder joint OR shoulder impingement

syndrome OR subacromial pain syndrome* OR rotator

cuff* OR subacromial impingement syndrome* OR

supraspinatus tend* OR shoulder burs* OR shoulder tend*

OR painful arc*

2: Physiotherap* OR Physical Therap* OR Rehabilitat* OR

Exercis* OR Mobili* OR Manip* OR Manual Therap* OR

Electrotherap* OR Ultraso* OR Laser* OR Shockwave*

OR Acupunctur* OR inject* OR tape OR taping OR

conservative treatment

3: Randomized controlled* OR randomised controlled* OR

controlled clinical trial OR randomized OR placebo OR

randomly OR trial OR groups

4: 1 AND 2 AND 3

5: Limited to year 2000 and Adults

Table 1. PEDro search strategy.

Search terms

Body Part: Upper arm, shoulder or shoulder girdle

Method: Clinical Trial

Published since: 2000
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included a PEDro score where possible, subject demo-
graphics, the method of diagnosis of shoulder path-
ology, and the method of cervical spine screening. No
clinical outcome data were collected as this was not
relevant to the aim of the review.

Quality appraisal

A vast majority of studies were available from the
PEDro database and hence had existing ratings. This
consists of 11 criteria and is rated as either Yes (1 point)
or No (0 points), with a maximum score of 10. (Note:
the criteria relating to external validity is not included
in the overall score.) A PEDro score of �6 is regarded
as high quality.22 Six studies required rating by CL
and ES.18,23–28

Additionally, a sensitivity analysis was applied to
studies with a PEDro score �6 to examine the methods
used by higher quality studies when compared with the
literature forming the review as a whole.

Data synthesis

Following data extraction, two authors (TW and CL)
reviewed the emergent data and generated six cate-
gories to capture and describe the clinical assessment
methods used for cervical spine screening (see ‘‘Data
synthesis/method of cervical spine screening’’ section).
All included studies then were allocated to one of the
categories by TW. This was confirmed by CL.

Results

Search results

Figure 1 demonstrates the PRISMA flow diagram used.

Study characteristics

One hundred and two studies were included for review,
following removal of 55 studies at full text during
screening.12,18,23–27,29–178 The interventions within the
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Figure 1. Prisma flow diagram.
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studies reviewed included multimodal physiotherapy,
exercise therapy, manual therapy, electrotherapy, and
others. For further participant details, please see Online
Appendix 1.

Quality assessment

Of 102 studies included, median PEDro score was 6,
with a range of 2–10.

Sixty-eight studies had a PEDro score �6 and were
included in the sensitivity analysis.

Data synthesis/method of cervical spine screening

As detailed in ‘‘Data synthesis’’ section, six categories
were generated:

1. No method of screening undertaken or reported.

Within these studies, no method was reported in
the full-text article.

2. Localized cervical spine symptoms and/or radiculopathy/
radicular pain. Studies within this category typically
cited cervical pain or upper limb radiculopathy/radicu-
lar pain as the screening method.

3. Cervical examination (split into three subgroups):

3a. Unspecified. It was reported that a cervical spine
examination had been performed but details of
examination were not provided.

3b. Active range of movement (AROM) and/or

passive range of movement (PROM). The
method of cervical spine screening was either
AROM or PROM.

3c. Neurological testing. This was described as
assessment of muscle strength and stretch
reflexes in one study.25

4. Manual testing. This included a cervical compression
test52 and manual assessment methods such as bra-
chial plexus tension testing.47

5. History of cervical surgery.

6. Combined approaches. This included variable com-
binations of categories 2–5.

Overall, 102 studies were included in the final review.
Of these:

. twenty-six (25.5%) were categorized as ‘‘No method
of screening undertaken or reported’’

. forty-nine (48.0%) were categorized as ‘‘Localized
cervical spine symptoms and/or radiculopathy/
radicular pain’’

. nine (8.8%) were categorized as ‘‘Cervical
examination’’ (Unspecified examination n¼ 4,
AROM and/or PROM n¼ 4, Neurological testing
n¼ 1)

. two (2.0%) were categorized as ‘‘Manual testing’’

. two (2.0%) were categorized as ‘‘History of cervical
surgery’’

. fourteen (13.7%) were categorized as using
‘‘Combined approaches’’

Of the 68 studies that were included in the sensitivity
analysis:

. twelve (17.8%) were categorized as ‘‘No method of
screening undertaken or reported’’

. thirty-four (50.0%) were categorized as ‘‘Localized
cervical spine symptoms and/or radiculopathy/
radicular pain’’

. eight (11.7%) were categorized as ‘‘Cervical examin-
ation’’ (Unspecified examination n¼ 3, AROM and/
or PROM n¼ 4, Neurological testing n¼ 1)

. two (2.9%) were categorized as ‘‘Manual testing’’

. one (1.5%) was categorized as ‘‘History of cervical
surgery’’

. eleven (16%) were categorized as using ‘‘Combined
approaches’’

Discussion

This systematic review describes and evaluates the
methods used to screen the cervical spine in RCTs relat-
ing to physiotherapeutic treatment of shoulder pain. As
previously discussed, much uncertainty surrounds this
clinical area, and the findings of this review further
highlight this issue. The results demonstrate consider-
able variability in clinical assessment methods, span-
ning a range of approaches from no assessment to a
combined approach including consideration of multiple
signs and symptoms.

The wide variation in approaches suggests a lack of
consensus on this matter. It is notable that 75 (73.5%)
of the studies either did not undertake or report a
method of screening or relied on symptom location
only. This raises potential concerns that such limited
approaches could potentially contribute to unnecessar-
ily heterogeneous samples within research, caused by
the allocation of patients to groups based on an
inaccurate diagnosis. For example, directing treatment
at the shoulder of a patient with a cervical component
to their shoulder pain presentation risks compromising
treatment effect in research studies and potentially in
clinical practice.

A minority of studies (n¼ 14; 13.7%) used a com-
bination of symptoms and examination techniques to
assess the cervical spine. Such an approach would be
in keeping with research suggesting that clusters of tests
might be a more reliable basis for diagnostic decision
making.20 This is also possibly reflected in the sensitiv-
ity analysis, with slight trends away from category one
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studies (‘‘No method of screening undertaken or
reported’’) and toward category six studies
(‘‘Combined approaches’’). However, these trends
remained relatively modest and the optimal methods
for screening of the cervical spine remain unknown.

Implications for clinical practice

This study highlights the uncertainty and variability of
practice with regards to screening the cervical spine in a
significant proportion of the evidence base regarding
management of SASP. This raises two main concerns.
First, it may lead to unintentionally heterogeneous
samples within the research. This in turn may impact
the efficacy of the proposed treatments. Second, if these
methods are representative of clinical practice, there is a
risk of offering misguided interventions and/or compro-
mising clinical outcomes due to treatment based on an
inaccurate diagnosis. However, it is not known how
these findings relate to clinical practice, and this is an
area for further research.

Strengths and weaknesses of the study

To our knowledge, this systematic review is the first to
investigate methods to screen the cervical spine in the
presence of SASP. The review was conducted according
to a prespecified protocol and according to published
standards. The inclusion of more than one author at
each stage of the review process adds significant meth-
odological rigor.

We acknowledge that several limitations exist within
this study’s methodology. Only two databases were
searched; however, this decision was pragmatic as it
was expected that there would be a large volume of
RCTs on SASP. The databases selected were chosen
to optimize the likelihood of retrieving studies relating
to physiotherapy research. The search period was lim-
ited to 10 years. The rationale for this was to ensure
that findings of this review reflected current research
cervical screening practice. Language restrictions were
in place as is often the case for systematic reviews of
this type.

Conclusions

This systematic review describes and evaluates the
methods used in RCTs to screen the cervical spine in
SASP. The results demonstrate considerable variability
in the screening methods used. In many instances, no or
minimal attempts to screen were undertaken or
reported and this has potential research and manage-
ment implications. It is apparent that the role of the
cervical spine in SASP, the most effective method of
screening the cervical spine, and the implications for

clinical practice all remain unclear. These factors limit
the inferences that can be drawn but clearly highlight
the need for further research in this area.
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sound in the management of soft tissue disorders of the
shoulder: a randomized placebo-controlled trial. Phys

Ther 2004; 84: 336–343.
109. Lewis JS, Wright C and Green A. Subacromial impinge-

ment syndrome: the effect of changing posture on shoul-

der range of movement. J Orthop Sport Phys Ther 2005;
35: 72–87.

110. Littlewood C, Bateman M, Brown K, et al. A self-man-

aged single exercise programme versus usual

physiotherapy treatment for rotator cuff tendinopathy:
a randomised controlled trial (the SELF study). Clin
Rehabil 2016; 30: 686–696.

111. Littlewood C, Malliaras P, Mawson S, et al. Self-
managed loaded exercise versus usual physiotherapy
treatment for rotator cuff tendinopathy: a pilot rando-
mised controlled trial. Physiotherapy 2014; 100: 54–60.

112. Lombardi I Jr, Magri AG, Fleury AM, et al.
Progressive resistance training in patients with shoulder
impingement syndrome: a randomized controlled trial.

Arthritis Rheum 2008; 59: 615–622.
113. Ludewig PM and Borstad JD. Effects of a home exercise

programme on shoulder pain and functional status

in construction workers. Occup Environ Med 2003; 60:
841–849.

114. Maenhout AG, Mahieu NN, De Muynck M, et al. Does

adding heavy load eccentric training to rehabilitation of
patients with unilateral subacromial impingement result
in better outcome? A randomized, clinical trial. Knee
Surg Sports Traumatol Arthrosc 2013; 21: 1158–1167.

115. Marder RA, Kim SH, Labson JD, et al. Injection of the
subacromial bursa in patients with rotator cuff syn-
drome: a prospective, randomized study comparing the

effectiveness of different routes. J Bone Joint Surg Am
2012; 94: 1442–1447.

116. Martins LV and Marziale MHP. Assessment of proprio-

ceptive exercises in the treatment of rotator cuff disorders
in nursing professionals: a randomized controlled clinical
trial. / Avaliação dos exercı́cios proprioceptivos no trata-
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