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Abstract

Background: Shoulder pain is a highly prevalent condition and a significant cause of morbidity and functional
disability. Current data suggests that many patients presenting with shoulder pain at the primary care level are not
receiving high quality care. Primary care decision-making is complex and has the potential to influence the quality of
care provided and patient outcomes. The aim of this study was to develop a clinical decision-making tool that stand-
ardizes care and minimizes uncertainty in assessment, diagnosis, and management.

Methods: First a rapid review was conducted to identify existing tools and evidence that could support a compre-
hensive clinical decision-making tool for shoulder pain. Secondly, provincial consensus was established for the assess-
ment, diagnosis, and management of patients presenting to primary care with shoulder pain in Alberta, Canada using
a three-step modified Delphi approach. This project was a highly collaborative effort between Alberta Health Services’
Bone and Joint Health Strategic Clinical Network (BJH SCN) and the Alberta Bone and Joint Health Institute (ABJHI).

Results: A clinical decision-making tool for shoulder pain was developed and reached consensus by a province-wide
expert panel representing various health disciplines and geographical regions. This tool consists of a clinical examina-
tion algorithm for assessing, diagnosis, and managing shoulder pain; recommendations for history-taking and iden-
tification of red flags or additional concerns; recommendations for physical examination and neurological screening;
recommendations for the differential diagnosis; and care pathways for managing patients presenting with rotator cuff
disease, biceps pathology, superior labral tear, adhesive capsulitis, osteoarthritis, and instability.

Conclusions: This clinical decision-making tool will help to standardize care, provide guidance on the diagnosis and

management of shoulder pain, and assist in clinical decision-making for primary care providers in both public and
private sectors.

Keywords: Shoulder pain, Consensus methods, Delphi process, Clinical decision-making, Clinical care pathway

Background
Shoulder pain is a highly prevalent condition and a sig-
nificant cause of morbidity and functional disability [1].
Some patients present with minor symptoms lasting rela-
tively short duration (i.e. less than 3 months) [2]. Other
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and weakness in the shoulder often lead to chronic pain,
disability, and work absenteeism; which affect quality-of-
life and burden both patient and society [5, 6]. Shoulder
pain also results in financial burden to both the patient
and healthcare system. Direct costs include physician
services, complementary and allied medical treatments,
home healthcare, prescription drugs, hospital inpatient
and outpatient costs, ambulatory services, and non-
health sector costs [7]. Indirect costs include value of
productivity losses due to disability or premature death,
and the value of lifetime earnings lost [8].

From a health services perspective, shoulder pain is the
second most frequent musculoskeletal (MSK) complaint
presenting at the primary care level and the third most
common site of MSK pain presenting in the commu-
nity [9]. Patients presenting with shoulder pain make up
one-third of all consultations to primary care physicians
[2, 10]. These patients often return for repeat consulta-
tions further increasing the burden on public health-
care resources. In Alberta, Canada, over 13,000 patients
are seen by primary care physicians for severe shoulder
pain [11]. A considerable number of patients also access
private healthcare providers for shoulder related treat-
ment, although this magnitude becomes a challenge to
qualify due to limitations in information sharing between
public and private sectors. Nonetheless, the prevalence
of shoulder pain will only continue to increase with the
aging population [5].

Patients presenting with shoulder pain require con-
fident assessment, management, and appropriate care
pathways. However, current data suggests that many
patients presenting with shoulder pain at the primary
care level are not receiving such care. Instead the cur-
rent system is plagued with process inefficiencies, over-
utilization of diagnostic investigations, inappropriate
specialist referrals, and underutilization of appropri-
ate treatment measures; all resulting in lengthy wait
times and low quality care [12]. Managing shoulder
pain at the primary care level is challenging because
many disorders exhibit similar clinical features and lack
consensus on diagnostic criteria and concordance in
clinical assessment [13]. Unfortunately, primary care
physicians often lack the necessary training and confi-
dence to manage shoulder pain appropriately because
only 3% of the overall Canadian undergraduate medical
curriculum is dedicated to MSK education and they are
trained to be generalists [14—16]. Many primary care
physicians commonly reach for a prescription pad or
request expensive investigations such as magnetic reso-
nance imaging (MRI), which are typically unnecessary
and do not provide a clear answer to a clinical ques-
tion [10]. Additionally, patients presenting to primary
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care are often referred for specialist care, leading to
lengthy wait times for consultations with surgeons and
other specialists. This is problematic because most
patients do not require surgery yet are referred to sur-
geons when they could have easily been managed at
the primary care level with conservative management,
primarily with active, strength-based exercise therapy
[12]. Consequently, there is still a level of variation and
inappropriateness when treating shoulder pain at the
primary care level.

Primary care decision-making is complex and has
the potential to influence the quality of care provided
and patient outcomes. Patient-centred care requires
a structured approach that supports evidence-based
decision-making in primary care settings. Therefore,
the aim of this project is to develop a clinical decision-
making tool to standardize care and minimize uncer-
tainty in assessment, diagnosis, and management for
patients presenting to primary care with shoulder pain.
The development of this clinical decision-making tool
required two stages: 1) identification of evidence-based
clinical decision-making tools for shoulder pain; and 2)
establishment of provincial consensus for the assess-
ment, diagnosis, and management of patients present-
ing to primary care with shoulder pain in Alberta,
Canada. This includes consensus on diagnostic imag-
ing indications and discriminating between patients
that are eligible for surgical and non-surgical treat-
ment options. This project was a highly collaborative
effort between Alberta Health Services’ Bone and Joint
Health Strategic Clinical Network (BJH SCN) and the
Alberta Bone and Joint Health Institute (ABJHI). The
BJH SCNs Shoulder Access Project is one of 16 stra-
tegic clinical networks established between Alberta’s
healthcare system, researchers, and other key partners
who have the expertise to improve health outcomes
across the province, foster health promotion, and
advance prevention work [11]. Several other projects
have already demonstrated success in improved system
processes such as reduced waiting times, improved effi-
ciency of healthcare resources, and improved patient
outcomes for patients presenting with hip and knee
joint arthritis, hip fractures, back pain, and acute knee
injuries [11, 17-19]. ABJHI is an independent research
institute that applies research, data analysis, and meas-
urement by working with healthcare partners such
as the BJH SNC to deliver evidence-based, long-term
solutions that tangibly improve patient care and patient
health. The mandate of both organizations is to trans-
form the healthcare system and ensure that Albertans
have access to the right services and providers at the
right time, with a focus on innovative service delivery
[11].
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Method

Shoulder Core Design Committee (Project Leadership
Group & Advisory Team)

The Shoulder Core Design Committee was formed to
guide the development of the clinical decision-making
tool for shoulder pain, and consisted of a Project Lead-
ership Group and an Advisory Team. Members of the
Project Leadership Group were carefully selected as sub-
ject-matter experts. The Project Leadership Group was
tasked with managing the project and overseeing a pre-
specified, rigorous methodological consensus process.
This consisted of a rapid review of the literature, review-
ing the evidence, preparing background documents,
creating the Delphi questionnaire, analyzing responses,
drafting summary reports, and guiding the modified Del-
phi approach. The Project Leadership Group was com-
prised of an orthopaedic surgeon, a physical therapist, an
athletic therapist, and a quality improvement manager.
All 4 members have scientific, clinical, and/or epidemio-
logical backgrounds.

Additionally, an Advisory Team was formed to pro-
vide feedback and multidisciplinary guidance to the Pro-
ject Leadership Group. Members of the Advisory Team
were carefully selected because of their previous BJH
SCN project experience and included a provincial physi-
cal therapist practice lead, a nurse manager, and a patient
engagement consultant. The executive director and a sen-
ior medical director of the BJH SCN were also consulted.

Clinical decision-making tool development

Rapid review

Initially, the Shoulder Core Design Committee identi-
fied six priority areas for the shoulder pain clinical deci-
sion-making tool: 1) appropriate clinical presentations
to be included in the care pathway; 2) screening criteria
to rule out underlying pathologies that require different
care pathways; 3) history-taking questions that aided
in the differential diagnosis of shoulder pain; 4) physi-
cal examination criteria and special tests; 5) benchmark
timeline criteria for critical processes, and 6) diagnostic
investigation criteria. A rapid review was then conducted
to provide up-to-date evidence to support these six pri-
ority areas. The rapid review was performed according
to the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses Protocols (PRISMA-P) guidelines
[20]. Within the methodological continuum of assess-
ing evidence, the rapid review method poses a trade-off
between time cost and literature-searching scope [21].
Although not as comprehensive as systematic reviews,
a rapid review allows for a large body of evidence to be
evaluated in a timely manner through a limited, yet struc-
tured, literature search [21]. Three electronic databases
were searched from inception to June 2019: Medline,
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EMBASE, and CINAHL. The search strategy was devel-
oped and carried out by a health services librarian scien-
tist within the Knowledge Management Department of
Alberta Health Services. Articles were limited to English
language articles and human studies. The bibliographies
of selected articles were also hand searched to identify
additional articles not identified by the search strategy.
Additional file 1 outlines the search strategy.

Two members of the Project Leadership Group (BE
and DS) were responsible for independently evaluating
all titles and corresponding abstracts. Prior to the full
title and abstract review, both reviewers independently
screened a random sample of 50 titles and abstracts
(K=0.66, 95% CI 0.54—0.78). After a full title and abstract
review, data was compiled, and consensus was reached
for disagreements between the two reviewers regarding
potentially relevant articles. Full-text articles of poten-
tially relevant articles were reviewed to determine final
study selection using predefined inclusion and exclusion
criteria. Articles were included if they identified clinical
care pathways, algorithms, clinical practice guidelines, or
consensus guidelines that could be used to inform clini-
cal decision-making processes as it related to assessment,
diagnosis, management, and treatment of shoulder pain.
Additional inclusion and exclusion criteria are presented
in Additional file 2.

Data extracted from each article included: authors,
publication year, study design, and population. Treat-
ment algorithms (i.e., flowcharts), guidelines, care path-
ways, appropriate use criteria, and timelines pertaining
to management of shoulder pain were also retrieved.
Both reviewers independently appraised the body of
evidence and provided a grade for each included article
based on the Oxford Centre of Evidence-Based Medicine
(OCEBM) 2009 model [22]. Randomized clinical trials
were considered high-level evidence (level 1), observa-
tional studies such as cohort (level 2) and case-control
(level 3) studies were considered low-level evidence, and
case-series (level 4) and expert opinion (level 5) were
considered very-low evidence [22]. This document can be
found in Additional file 3. Discrepancies in OCEBM cat-
egorization were resolved by discussion until consensus
was reached between the two reviewers. The results of
the search were used as an evidence-based starting point
for the Delphi questionnaire.

The modified Delphi approach

The clinical decision-making tool development pro-
cess utilized a three-round modified Delphi approach
to quantify group consensus from March to September
2020. The modified Delphi approach is recommended
for use in healthcare settings as a reliable means of deter-
mining consensus for a defined clinical problem [23-25].
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This method is an iterative process that uses a systematic
progression of repeated rounds of voting. It is an effective
process for determining expert group consensus where
there is little or no definitive evidence and where opin-
ion is important [26]. Initially, a comprehensive list of
statements is developed and consensus is built from feed-
back provided by expert participants from the preceding
rounds. The modified Delphi approach deviates from the
original Delphi method [27] in that it allows for expert
interaction in a final face-to-face meeting. Studies have
shown the modified approach to be highly cooperative
and effective when developing complex, multi-attribute
models [28].

Before rounds of voting began, consensus was defined
as >80% of experts voting in favour or against a state-
ment (i.e. the summative of “yes” or “no”). Eighty percent
was chosen as an appropriate cut off based on work by
Lynn [25, 29], who suggested at least 80% expert agree-
ment to achieve content validity when there are at least
10 experts participating in consensus development. The
first two rounds of voting were completed via REDCap’s
survey distribution tools, which emailed each expert
a link to the Delphi questionnaire. Statements that
received consensus were removed from the Delphi ques-
tionnaire. Statements not meeting consensus were modi-
fied according to feedback provided by the expert group.
An updated version of the questionnaire was recirculated
to the expert group for the next round of voting and also
contained group scores and anonymized comments. To
maximize responses, experts that had not completed
questionnaires within two weeks were sent an email
reminder. A final face-to-face meeting had been sched-
uled for June 2020, however, Covid-19 physical distanc-
ing restrictions prevented the meeting from occurring. In
lieu, a virtual meeting was held via a web-based platform
(Zoom Video Communications, version 5.1.0) in Septem-
ber 2020.

Consensus expert selection

Participants for the consensus expert group were pur-
posely selected to represent each stakeholder group and
a range of disciplines, expertise, and geographic health
regions across Alberta. Experts were chosen to represent
family medicine, sports medicine, orthopaedic surgery,
radiology, physiatry, athletic therapy, physical therapy,
occupational therapy, public policy, and healthcare
administration. All experts possessed clinical expertise
in assessing and managing shoulder pain. To improve
the patient centricity of the tool development process, it
was imperative to include a patient advocate [30]. Patient
advocates provide a patient’s perspective, which is key to
effective care and the development of systems that sup-
port that care [31, 32]. Therefore, one patient advocate
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was selected for the expert group to provide “the patient
voice” The patient previously suffered from shoulder pain
and had previous BJH SCN project-oriented research
experience.

The Delphi questionnaire

The Delphi questionnaire was derived from evidence
retrieved from the rapid review. Statements were devel-
oped to represent each domain: 11 clinical presentations,
32 screening statements, 29 history-taking statements,
41 physical examination statements, 46 timeline state-
ments, and 112 diagnostic investigation statements. An
OCEBM grade was assigned to each statement reflec-
tive of the highest level of evidence found. All statements
were voted upon using a “yes” or “no” answer format.
Respondents were given the option to abstain from vot-
ing on statements by selecting “N/A — not applicable to
my practice” The Delphi questionnaire was created in
Research Electronic Data Capture (REDCap) software, a
secure, web-based software platform designed to support
data capture for research studies [33, 34].

Clinical scope

This clinical decision-making tool was created with the
intention of standardizing assessment, diagnosis, and
management for patients presenting with shoulder pain
to primary care physicians and allied healthcare pro-
fessionals in both public and private settings. This tool
is suitable for adult men and women (>18years old)
presenting with shoulder pain resulting from acute or
chronic shoulder conditions. Children and young adults
(<18years old) and patients presenting concomitant
symptomatic pathologies (e.g. stroke, multiple sclero-
sis, inflammatory arthropathy) pose additional concerns
that likely require a different standard of care. Therefore,
application of this tool for these individuals should be
considered with caution.

Results

Rapid literature review

The initial search yielded 8339 articles. A total of 6451
potentially relevant articles were included for review after
removing 126 internal and 1762 external duplicates. After
applying inclusion and exclusion criteria to the title and
corresponding abstracts, 687 articles were selected for
full-text review, including 16 articles that were retrieved
after searching the bibliographies of selected studies.
After a review of full-text articles, 88 articles contained
treatment algorithms (i.e., flowcharts), guidelines, care
pathways, appropriate use criteria, and timelines per-
taining to management of shoulder pain. Although only
seven articles were considered high-level evidence, all 88
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Fig. 1 PRISMA-P flow diagram of the identified studies. (Eighty-eight articles were included in the rapid review)

articles were required to fill in knowledge gaps and used
to develop 271 statements representing the best available
evidence for the Delphi questionnaire. Figure 1 illustrates
the PRISMA-P flow diagram.

Round 1

Fifty-five participants were selected for the expert group.
The distribution across health disciplines and geo-
graphical regions for each round is presented in Table 1.
Fifty-one experts completed the Delphi questionnaire
in Round 1 resulting in a participation rate of 93%. Sta-
tistical analysis allowed the Project Leadership Group
to determine the level of consensus achieved for each
statement. All 11 clinical presentations reached consen-
sus and were included in the clinical decision-making
tool for shoulder pain. Additionally, 15 screening, 28
history-taking, 29 physical examination, 26 timeline,

and 52 diagnostic investigation criteria reached consen-
sus. Seventeen screening, one history-taking, 12 physical
examination, 20 timeline, and 60 diagnostic investigation
criteria did not reach consensus and were retained for
voting in Round 2. Figure 2 illustrates the results of the
Delphi approach.

Round 2

Only experts that participated in Round 1 were invited
to participate in Round 2. Forty-six out of 51 experts
completed the Delphi questionnaire resulting in a par-
ticipation rate of 90%. After Round 2, six screening, one
history-taking, six physical examination, six timeline, and
24 diagnostic investigation criteria reached consensus.
Eleven screening, six physical examination, 14 timeline,
and 36 diagnostic investigation criteria did not reach
consensus and were not retained for Round 3 voting.
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Table 1 Expert Group Demographic Profile

CATEGORY BASELINE Round1 Round2 Round 3
(n=55) (n=51) (n=46) (n=30)
Occupation
Physicians 26 25 23 14
Orthopaedic surgeon 10 10 9 4
Sport medicine 10 9
Family/General prac- 3 3 3 3
titioner
Radiologist 2 2 2 1
Physiatrist 1 I 1 0
Allied Health 28 25 23 15
Physiotherapist 25 24 22 15
Occupational therapist 2 0 0 0
Athletic therapist 1 1 1 0
Patient Advocate 1 1 0 1
Health Region
Physicians 26 25 23 14
Calgary 7 7 5 4
Edmonton 11 10 10 7
North 3 3 3 0
Central 1 1 1 1
South 4 4 4 2
Allied Health 28 25 23 15
Calgary 14 12 10 8
Edmonton 7 6 6 5
North I 1 I 0
Central 3 3 3 1
South 3 3 3 1
Patient Advocate 1 1 0 1
Calgary I ! 0 1
Round 3

In all, 204 statements reached consensus from Rounds 1
and 2. Sixty-seven statements failed to reach consensus
and were not included in the tool development process.
Prior to the virtual meeting, all 204 statements were
organized into a visual representation of a draft clini-
cal decision-making tool. The goal was to develop a tool
that encompassed a decision-tree approach to assess-
ment, diagnosis, and management of shoulder pain. Gaps
within the decision-making process, where evidence was
not identified in the rapid review, were filled using the
expertise (i.e. best clinical practice) of the Shoulder Core
Design Committee. This resulted in 22 new statements
that were not previously voted on.

To maximize expert participation for Round 3, the vir-
tual meeting was confined to 2 h. Thirty experts attended
the virtual meeting, resulting in a participation rate of
59%. Prior to the meeting, a draft version of the clinical
decision-making tool was emailed to the expert group
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including 22 statements to be discussed during the face-
to-face meeting. During the meeting, guided discussions
were used to 1) seek consensus for each of the 22 dis-
cussion points and 2) each step in the decision-making
processes as presented in the draft version of the tool.
Discussion and amendments to the tool ensued until
consensus was reached for all 22 points including the
clinical decision-making tool as a whole. Following the
meeting, the tool was updated and recirculated to the
entire Delphi group (n=51). Using a Google Ballot Form,
experts were asked to confirm their vote for each of the
22 discussion points in addition to agreeing with the tool
as presented. Experts were asked to select “agree” or “dis-
agree” for each point on the ballot form. All points met
consensus in favour of the final clinical decision-making
tool for shoulder pain as presented in Figs. 3,4, 5, 6,7, 8,
9,10 and 11.

A clinical decision-making tool for shoulder pain

In response to the growing need for consistent standards
in assessing, diagnosing, and managing patients pre-
senting with shoulder pain to primary care in Alberta,
this clinical decision-making tool for shoulder pain was
developed and reached consensus by a province-wide
expert panel representing various health disciplines and
geographical regions. This tool outlines steps in the clini-
cal decision-making process for primary care providers
practicing in both public and private sectors. This tool
consists of: a clinical examination algorithm for assess-
ing, diagnosis, and managing shoulder pain (Fig. 3);
recommendations for history-taking and identifica-
tion of red flags or additional concerns (Fig. 4); recom-
mendations for physical examination and neurological
screening (Fig. 5); recommendations for the differential
diagnosis of rotator cuft disease, biceps pathology, and
superior labral tear (Fig. 6); recommendations for the
differential diagnosis of adhesive capsulitis and osteo-
arthritis (Fig. 7); recommendations for the differential
diagnosis of shoulder instability (Fig. 8); a care pathway
for managing patients with rotator cuff disease, proximal
biceps pathology, and labral tears (Fig. 9); a care pathway
for managing patients with adhesive capsulitis and shoul-
der osteoarthritis (Fig. 10); and a care pathway for man-
aging patients with shoulder instability (Fig. 11).

Clinical examination algorithm (Fig. 3)

The clinical examination algorithm is a patient-flow dia-
gram consisting of four decision-making steps for man-
aging shoulder pain at the primary care level.

Step 1 of the algorithm focuses on assessment, which
should consist of appropriate history-taking ques-
tions (Fig. 4), a physical examination (Fig. 5), and
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RAPID REVIEW RESULTS

© 90 articles included

ROUND 1 SURVEY

Start of Round
e 271 statements circulated to

e 161 statements reached consensus for the final document
Delphi group o 11 clinical presentations

o 15 screening criteria

o 28 history-taking criteria

o 29 physical examination criteria

o 26 timelines

o 52 diagnostic investigation criteria
e 110 statements did not reach consensus

End of Round

ROUND 2 SURVEY

Start of Round
o 110 statements recirculated to

modification or with
commentary

A0 O O O

o 43 statements reached consensus for the final document
Delphi group after o 6 screening criteria

1 history-taking criteria

6 physical examination criteria

6 timelines

24 diagnostic investigation criteria
7 statements did not reach consensus

End of Round

ROUND 3 VIRTUAL MEETING

Start of Round
e 22 discussion points

o All 22 discussion points reached consensus

End of Round

FINAL CLINICAL DECISION-MAKING TOOL

® 9 physical examination components
o 5 clinical presentations identified as red flags

e 17 screening and diagnostic (history-taking) questions

4 clinical presentations that would benefit from alternative pathway measures

e | care pathway for managing rotator cuff disease, proximal biceps pathology, and labral tear
o | care pathway for managing adhesive capsulitis and shoulder arthritis

o | care pathway for managing shoulder instability

Fig. 2 Summary of the Modified Delphi Process

neurological screening (Fig. 5). Figure 4 presents 17
screening and diagnostic questions that reached con-
sensus and should be asked during the history-taking
portion of the assessment. Specifically, when obtain-
ing a patient’s medical history, a provider should ask
about the patient’s age, sex, occupation, and hand
dominance. It is also important to ask about symp-
toms (pain, stiffness, instability, weakness), pain char-
acteristics, unusual sensations or signs, neurological
symptoms (numbness, tingling, burning), past inju-
ries, and past treatments. Figure 5 recommends nine
components of the physical examination for shoul-
der pain. When conducting an appropriate physical

examination, it is recommended that the provider
should conduct a thorough inspection of the upper
torso and shoulders looking for atrophy, abnormali-
ties, and defects. The provider should observe the
patient’s posture and scapular positioning as well. A
neurological screening exam should be conducted to
rule out shoulder pain emanating from cervical spi-
nal pathology. Active and passive range-of-motion,
and strength testing should be performed bilater-
ally. Scapulohumeral rhythm should be assessed for
scapular dyskinesis. Figures 6, 7 and 8 outline special
tests that should be performed to aid in differential
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STEP 1: PRIMARY CARE ASSESSMENT

Perform PHYSICAL EXAMINATION
See Fig. 5: Physical examination

Perform HISTORY-TAKING
See Fig. 4: History-taking

STEP 2: TRIAGE

Question 1. Were RED FLAGS identified in STEP 1?

v v

NO YES

REFER FOR URGENT CARE
See Fig. 4: Red flags

Proceed to STEP 3.

STEP 3: CONFIRM SHOULDER PROBLEM

Question 2. Were pain and neurological symptoms reproduced with neck movement?

(See Section 3: Physical examination)

NO

v

YES

This is likely a shoulder problem. Proceed to
STEP 4.

This is likely not a shoulder problem.

* If a neck problem is suspected,
ALTERNATIVE PATHWAY IS REQUIRED;
refer to Spine Pathway

STEP 4: GENERATE A DIFFERENTIAL DIAGNOSES

Do you feel confident diagnosing shoulder condition?

v

v

NO

YES

DO NOT order diagnostic imaging AND refer
to trained shoulder expert OR Shoulder
Central Intake Clinic

Question 3. Is the chief complaint pain,
stiffness, or instability?

v

*  Rotator Cuff Disease/Biceps
Pathology/ Labral Pathology Pathway
(See Fig.9)

* Adhesive Capsulitis/ Shoulder Arthritis
Pathway (See Fig.10)

e Shoulder Instability Pathway (See
Section Fig.11)

Fig. 3 Clinical Management Algorithm for Assessing and Managing Shoulder Pain Presenting to Primary Care

diagnosis. Finally, palpation should be performed to
identify the point(s) of maximal tenderness.

Step 2 of the algorithm highlights the urgency of
red flags identified during Step 1 of the primary
care assessment. Five clinical presentations were
identified as red flags requiring urgent and imme-
diate secondary care referral: unreduced disloca-
tion, fracture, infection or septic arthritis, tumour,
and large or massive acute (traumatic) rotator cuff
tear. The indications, referral patterns, and bench-
mark timelines for management are presented in
Fig. 4. Four additional clinical presentations were
identified, not as red flags, but as additional con-

cerns that would benefit from referral to alterna-
tive pathway measures: patients receiving active
treatment for a neurological or neuromuscular
condition (e.g. stroke, multiple sclerosis); patients
with unexplained neurological disturbance or
deficit (e.g. altered power or sensation, numbness,
tingling, burning); and patients presenting with
inflammatory arthropathy (e.g. rheumatoid arthri-
tis, gout, psoriatic arthropathy). It was also recom-
mended that patients presenting with a shoulder
injury that is a part of an active medicolegal or
third-party claim would benefit from a referral to
alternative pathway measures because this popu-
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PATIENT PROFILE

Age: Sex: Occupation:

Dominant Hand:

Question 1. When did you first notice you had a
problem with your shoulder?

Question 2. Is your shoulder problem the result of a
specific injury?

v Y

If YES, describe how you If NO, describe the
injured your shoulder in activity that provokes
as much detail as pain.

possible.

Question 3. Do you have pain in your shoulder?

v -

If YES, proceed to If NO, proceed to
Question 4. Question 5.

Question 4. Can you characterize your pain?

* Where in your shoulder do you feel the most pain?
* How long have you been symptomatic (i.e. date)?
* What is your pain severity?

* Is there pain during specific activity?

* Is there presence of night pain?

* Is there pain at rest?

* Does anything aggravate the pain? If yes, specify.

* Does anything help to relieve the pain? If yes, specify.

Question 5. Does your shoulder feel stiff?

Question 6. Does your shoulder feel unstable?

Question 7. Does your shoulder dislocate or come out
of place?

Question 8. Has your shoulder dislocated in the past?

Question 9. Do you hear or feel unusual sensations
such as catching, locking, or grinding in your shoulder?

Question 10. Do you have painful clicking, grinding, or
clunking in your shoulder?

Ry RED FLAGS
Red flags identified during primary care assessment require
urgent secondary care referral.
Unreduced Obvious deformity; constant | Same day
dislocation or progressive pain emergency
referral to ED
via phone call
Fracture Obvious deformity; constant | Same day
or progressive pain emergency
referral to ED
via phone call
Infection or Systemically unwell; fever; Same day
septic unexplained swelling; pain emergency
arthritis unrelated to activity; pain referral to ED
not relieved with rest via phone call
Tumour History of cancer; night Urgent referral
sweats; unremitting night to orthopaedic
pain; unexplained, oncology
unintentional, sudden weight | surgeon within
loss; unexplained deformity | 1 week via
or mass; acute onset with no | phone call
identifiable cause; pain
unrelated to activity; pain
not relieved with rest
Large Unable to lift arm (forward | Urgent referral
/massive elevation) to 90 degrees to orthopaedic
acute, surgeon within
traumatic 1 week via
rotator cuff phone call
tear

*ED: emergency department

Receiving active treatment for a neurological
or neuromuscular condition (e.g. stroke,
multiple sclerosis)

MSK Specialist
(Physiatrist or
Neurologist)

Question 11. Does your shoulder feel weak?

Question 12. Do you have numbness, tingling, or
burning in your shoulder or down your arm?

deficit

Unexplained neurological disturbance or

(e.g. altered power or sensation, numbness,
tingling, burning)

MSK Specialist
(Physiatrist or
Neurologist)

Inflammatory arthropathy (e.g. rheumatoid
arthritis, gout, psoriatic arthropathy)

Rheumatologist

Question 13. Have you had any treatment(s) for your
shoulder problem? If so, please describe.

Shoulder injury is a part of an active
medicolegal or third-party claim

Psychosocial
support and/or
Social Worker

Fig. 4 Guide for History-Taking & Identification of Red Flags or Additional Concerns
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STEP 1. Inspect for atrophy, abnormalities, defects, posture, and scapular positioning.

STEP 2. Rule out cervical spine pathology.
To rule out cervical neck pathology resulting in shoulder pain, perform dermatomes, myotomes, reflexes, AND active
range-of-motion (ROM) of the cervical neck.

Flexion

Extension

Left Side-
Flexion

Right Side-
Flexion

Left Rotation

Right Rotation

Full OR Limited

Full OR Limited

Full OR Limited

Full OR Limited

Full OR Limited

Full OR Limited

v

v

If pain is NOT reproduced during neck movement,
proceed with STEP 3.

Spine Pathway

If pain is reproduced during neck movement,
ALTERNATIVE PATHWAY IS REQUIRED. Refer to

STEP 3. Perform active ROM and strength testing of the shoulder bilaterally.
Forward Scaption! Abduction External Internal Internal
Flexion Rotation Rotation Rotation at
(Neutral) (Neutral) the spinal
level?
LEFT Full OR Full OR Full OR Full OR
Limited Limited Limited Limited
RIGHT Full OR Full OR Full OR Full OR
Limited Limited Limited Limited
L LEFT Full OR Full OR Full OR Full OR Full OR
g Limited Limited Limited Limited Limited
E RIGHT Full OR Full OR Full OR Full OR Full OR
2 Limited Limited Limited Limited Limited

STEP 4. Perform passive ROM if active ROM was limited.
STEP 5. Assess isolated glenohumeral joint ROM if both active and passive ROM are limited.
STEP 6. Assess abduction and forward flexion for painful arc. (Anterior viewpoint).

STEP 7. Assess scapulohumeral rhythm for scapular dyskinesis (STEP 6 but posterior viewpoint).
STEP 8. Perform special tests according to Figures 6, 7, and 8: Differential Diagnosis.

STEP 9. Perform palpation. Indicate on diagram point(s) of maximum tenderness with “X”.

Fig. 5 Guide for Physical Examination and Neurological Screening

lation of patients has been found to not improve
with standard approaches to treatment [6].

Step 3 of the algorithm reinforces the need to con-
duct an appropriate neurological screening exam as
part of the physical examination, which is outlined
in Fig. 5. The neurological screening exam confirms
shoulder pain resulting from acute or chronic shoul-
der conditions and rules out pain resulting from cer-
vical spinal pathology.

Step 4 of the algorithm provides the caregiver with
two options. First, those that are confident in their
primary care assessment and have obtained a dif-
ferential diagnosis confirmed with the findings pre-
sented in Figs. 6, 7, and 8 should proceed down one
of three clinical care pathways presented in the tool
(Figs. 9, 10 and 11). Alternatively, providers that
are not confident in the diagnosis and management
of shoulder conditions should not refer patients
for diagnostic imaging and instead refer patients



(partial, full),
bursitis,
impingement

Pain with overhead activity

Pain at night, often when lying on the
affected side; difficulty finding a
comfortable position

Possible catching sensation with
overhead activity

Traumatic onset or insidious
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DIAGNOSIS | HISTORY PHYSICAL EXAMINATION
ROTATOR CUFF DISEASE
Rotator cuff tear * Age>40 *  Weakness related to pain

e Possible atrophy in supraspinatus and infraspinatus
fossae

*  Possible presence of scapular dyskinesia

e Active range-of-motion limited - unable to lift arm
overhead or off the back

e Full passive range-of-motion

*  Positive painful arc sign

SPECIAL TESTS FOR THE ROTATOR CUFF

e Supraspinatus involvement: positive Empty Can test

* Infraspinatus involvement: weakness with
infraspinatus manual muscle test OR presence of a
positive External Rotation Lag Sign

e Subscapularis involvement: positive Lift-off test

e Subscapularis involvement: positive Belly Press test

SPECIAL TESTS FOR BURSITIS/IMPINGEMENT
*  Positive Neer’s impingement sign
*  Positive Hawkin’s-Kennedy test

BICEPS PATHOLOGY

Biceps tendinopathy

Deep anterior shoulder pain with
potential to refer into biceps muscle belly
Audible or palpable click at the site of
pain

Pain increases with activity

Pain at night, especially if lying on
affected shoulder

Pain with overhead activities, pulling, or
lifting

History of overuse or repetitive overhead
activity

¢ Potential clicking felt at the site of pain,
especially during throwing movements

e Pain with internal and external rotation

* Point tenderness with palpation of the tendon at
the bicipital groove

SPECIAL TESTS
*  Positive Speed’s test

Proximal biceps

Often traumatic onset

* Subsequent discolouration and swelling with

rupture * Potential audible pop or snap acute ruptures
* Anterior shoulder and biceps pain ¢ Change in muscle contour
followed by relief
SPECIAL TEST
e Positive Popeye’s sign
LABRAL PATHOLOGY

Superior labral tear
from anterior to
posterior (SLAP)

Traumatic onset or insidious

Common in young to middle-aged
overhead athletes or labourers

Poorly localized pain that is constant, dull,
achy, and perhaps intermittent

Pain with activity, especially overhead
Popping, catching, snapping may be
present

Degenerative tear

Similar to rotator cuff disease

¢ Active range-of-motion limited (Loss of internal
rotation and overhead activity)
e Associated instability during testing

SPECIAL TESTS
* Positive O’Brien’s test
e Positive Speed'’s test

Fig. 6 Guide to the Differential Diagnosis of Rotator Cuff Disease, Biceps Pathology & Superior Labral Tear
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DIAGNOSIS |

HISTORY

ADHESIVE CAPSULITIS (FROZEN SHOULDER)

PHYSICAL EXAMINATION

Primary (Idiopathic)

Spontaneous onset

Common in middle-aged
females

Stage 1: pain and reluctance to
move; night pain, especially if
lying on affected side (usually 3
months)

Stage 2: similar to Stage 1 with
persistent severe pain but with
progressive capsular
contracture leading to loss of
motion

Stage 3: characterized by
stiffness with resolution of
long-standing pain

Secondary

Commonly associated with
rotator cuff disease

May occur following trauma
Stages similar to primary
(idiopathic)

Diabetic

Associated with diabetic
patients

Stages similar to primary
(idiopathic)

Gradual loss of both active and passive range-
of-motion

Limited active range-of-motion during forward
elevation at the glenohumeral joint

Limited active range-of-motion during external
rotation at 90 degrees abduction at the
glenohumeral joint

Loss of active range-of-motion with external
rotation at neutral

Capsular pattern of limited range-of-motion
(e.g. where external rotation is more limited
than abduction which is more limited than
internal rotation)

OSTEOARTHRITIS (OA)

Glenohumeral joint
osteoarthritis (GHJ OA)

Pain at night

Pain with increasing activity
Pain diffuse around upper arm
and axilla

Deep joint pain

Stiffness, crepitus

Progressive loss of function
Painful locking, with
subsequent “giving way”

Decreased active and passive range-of-motion
with later stages of OA depending on site of
degeneration, fragment, or loose body

Acromioclavicular joint
osteoarthritis (ACJ OA)

Pain at night

Pain with increasing activity
Pain at the top of the shoulder
Pain with sleeping on affected
side

Pain can present as dull ache
over deltoid, exacerbated with
movement

Stiffness, crepitus

Glenohumeral active range-of-motion preserved
with the except of cross body abduction, which
is limited by pain

Full, but painful passive range-of-motion

Fig. 7 Guide to the Differential Diagnosis of Adhesive Capsulitis and Osteoarthritis
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DIAGNOSIS
INSTABILITY

HISTORY

PHYSICAL EXAMINATION

Glenohumeral joint
instability

Traumatic instability common in
young males

Multidirectional, atraumatic
instability common in young,
flexible females

Pain or feeling of insecurity with
activity

Audible or palpable click

Full active and passive range-of-motion,
although pain and apprehension may occur
in overhead positions

Possible pain at extreme passive range-of-
motion

Normal strength, except in provocative
position

Laxity

SPECIAL TESTS

Positive Anterior Shift test for anterior
instability

Positive Anterior Apprehension and
Relocation test

Positive Jerk test for posterior instability
Positive Sulcus sign for inferior instability

Acromioclavicular joint
separation

Traumatic event such as landing on
top of shoulder

Pain at the top of the shoulder
Pain with sleeping on affected side
Presence of a step deformity

Glenohumeral active range-of-motion
preserved with the except of cross body
abduction, which is limited by pain

Full, but painful passive range-of-motion at
end ranges of cross body abduction

unaffected side

* Tenderness to palpate relative to

SPECIAL TESTS
* Positive Cross Body Adduction test

Fig. 8 Guide to the Differential Diagnosis of Shoulder Instability

to a trained shoulder expert. For example, trained
shoulder experts such as non-physician experts
are currently employed within team-based models
of care in several central access and triage clinics
across Alberta. These clinics are designed to man-
age this population of interest and receive a signifi-
cant amount of shoulder referrals for their respec-
tive geographical region.

Diagnostic imaging recommendations

It was recommended that all patients presenting with
shoulder pain at the primary care level should be referred
for x-ray (i.e. standard shoulder series). If the x-ray is
indicative of fracture or unreduced dislocation, the
patient requires a same day referral to the emergency
department. If the x-ray is negative for acute trauma,
providers can proceed down appropriate care pathways
presented in Figs. 9, 10, and 11. Additional diagnostic
imaging such as MRI is often unnecessary and should
not be ordered at the primary care level. MRI requests
should be left to the discretion of an orthopaedic surgeon

primarily for surgical planning purposes or a trained
shoulder expert in collaboration with a specialist.

Care pathways

Figure 9 reached consensus as the preferred care path-
way for patients suspected of having rotator cuff dis-
ease, proximal biceps pathology, or labral tears. If an
acute and large or massive rotator cuff is suspected, and
the patient is unable to lift their arm to 90° of forward
elevation, the patient should be referred immediately
such as a phone call to an orthopaedic surgeon within
one week of diagnosis. In the absence of a fracture or
a large or massive acute (traumatic) rotator cuff tear,
it was recommended that an appropriate trial of con-
servative management be initiated immediately if not
already attempted.

Figure 10 reached consensus as the preferred care path-
way for patients suspected of having adhesive capsulitis
or shoulder osteoarthritis. If an x-ray is positive for oste-
oarthritic changes and the patient presents with pain, it
is recommended that the patient be referred immediately
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Obtain XRAY (standard shoulder series)

v v

XRAY is for fracture XRAY is POSITIVE for fracture

Refer humeral, scapular, and clavicular fractures
immediately to emergency department
(Ideal timeline: Same day)

v

Acute, traumatic mechanism of injury

v v

YES NO Is pain interfering with initiation of physical activity?

v v v

Is the patient able to lift arm (forward YES NO
elevation) to 90 degrees? v

v v Perform or refer for

NO YES image guided, steroid

¢ injection

) v v
Suspect an acute large/massive rotator cuff -
tear Has APPROPRIATE non-operative management been
¢ attempted AND for at least 12 weeks?
URGENT REFERRAL for orthopaedic surgical N YES NO
consult via phone call

(Ideal timeline: 1 week) L
Prescribe Conservative Treatment

* Atleast 12 weeks of APPROPRIATE exercise therapy
(home or supervised — active, strength-based)

* If patient is unable to achieve pain-free status with
improve range-of-motion after 6 weeks, provide
additional means of pain control (i.e. oral NSAIDs
and/or injectable corticosteroids) and continue with
exercise theraov for another 6 weeks

v v
GOOD Functional Outcome POOR Functional
Follow-up with patient as needed Outcome
v
Refer to Trained Shoulder Expert OR
—p Central Intake Clinic

st
(Ideal timelineto 1 assessment: 6 weeks)
v

Refer to SURGEON if required
(Ideal timeline to surgical consult: 6 weeks)

v
Obtain appropriate imaging if required
v v
Prescribe POST- SURGERY NO SURGERY
OPERATIVE < If deemed necessary by surgeon Surgeon and patient will
rehabilitation program (Ideal timeline to surgery: 12 weeks) develop appropriate plan

Fig. 9 Rotator Cuff Disease, Proximal Biceps Pathology & Labral Tear Care Pathway
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Obtain XRAY (standard shoulder series)
v v
XRAY is for fracture XRAY is POSITIVE for fracture
¢ ¢ Refer humeral, scapular, and
XRAY NEGATIVE for XRAY POSITIVE for clavicular fractures
arthritis; likely adhesive osteoarthritic (OA) changes; immediately to emergency
¢ likely OA department
3 3 (Ideal timeline: Same day)
Refer IMMEDIATELY for
image guided injection Severe OA Mild/
(Adhesive Capsulitis: or Mild/ Moderate
arthrodilation + steroid;  [€ | Moderate OANOT
OA: hyaluronic acid, steroid, painful OA painful
or combination)

¢ A 4

Has APPROPRIATE non-operative management been attempted
AND for at least 12 weeks?
v v
NO YES

v

Prescribe APPROPRIATE conservative management:
* 12 weeks of exercise therapy (i.e. active, strength-based)
* Additional means of pain control (i.e. oral NSAIDs and/or topical

analgesic)
v v
GOOD Functional POOR Functional Outcome
Outcome
Follow-up with 7
patient as needed
Refer to Trained Shoulder Expert OR

A

Central Intake Clinic

st
(Ideal timelineto 1 assessment: 6 weeks)

v

Refer to SURGEON if required
(Ideal timeline to surgical consult: 6 weeks)

v

Obtain appropriate imaging if required

v v

SURGERY
NSO SURGEzY i deemed Prescribe POST-
. urge(.)”ndan | necessary b OPERATIVE
pztlif:(t);w_at e;|e I:Jp surgeo\; v — rehabilitation
p riate pla
(Ideal timeline to program
surgery: 12 weeks)

Fig. 10 Adhesive Capsulitis & Shoulder Osteoarthritis (OA) Care Pathway




Eubank et al. BMC Fam Pract (2021) 22:201

Page 16 of 20

| Obtain XRAY (standard shoulder series) |

v

v

XRAY is NEGATIVE for fracture |

XRAY is POSITIVE for fracture

Refer humeral, scapular, and clavicular fractures
immediately to emergency department
(Ideal timeline: Same day)

A 4

| Acute, traumatic mechanism of injury

-

NO

v

| YES |

Recurrent, unidirectional instability or dislocation
(Anterior or Posterior); OR atraumatic,
multidirectional instability

v

Has APPROPRIATE non-operative management
been attempted AND for at least 12 weeks?

YES

Is the patient
young/high
functioning OR
>40 years old?

s ] [ o

—>
| Is there an unreduced dislocation? | N
| YES | | NO |
¢ ¢ NO
Referral to First time ¢
Emergency dislocation
Department via (Anterior or
phone call Posterior)
(Ideal timeline: based)
Same day)
v ] (oo |

Prescribe Conservative Treatment
¢ At least 12 weeks of APPROPRIATE exercise
therapy (home or supervised — active, strength-

* If patient is unable to achieve pain-free status
with improve range-of-motion after 6 weeks,
provide additional means of pain control (i.e.
oral NSAID medication and/or topical analgesic)
and continue with exercise therapy for another 6

weeks
v v
POOR Functional GOOD Functional
Outcome Outcome
Follow-up with patient
as needed
v
Refer to Trained Shoulder Expert OR Central Intake

Clinic

st
(Ideal timeline to 1 assessment: 6 weeks)

v

Refer to SURGEON if required
(Ideal timeline to surgical consult: 6 weeks)

v

Obtain appropriate imaging for if required

v v

Prescribe POST-OPERATIVE
rehabilitation program

SURGERY
If deemed necessary by surgeon
(Ideal timeline to surgery: 12 weeks)

NO SURGERY
Surgeon and patient will
develop appropriate plan

Fig. 11 Shoulder Instability Care Pathway

for image-guided injection (i.e. hyaluronic acid, steroid,
or combination). If an x-ray is negative for fracture and
osteoarthritis, and adhesive capsulitis is suspected, con-
sider referring for image-guided injection (i.e. arthrodi-
lation =+ steroid). If an appropriate trial of conservative
management has not been attempted, it is recommended
that the provider begin a course of action immediately.
Figure 11 is the preferred care pathway for patients
suspected of having shoulder instability. An unreduced
dislocation was considered a red flag that also requires
same day referral to the emergency department. If the

patient presents with a first-time reduced dislocation, is
high functioning and >40years old, the patient should
be referred directly to a trained shoulder expert. It is
recommended that patients presenting with recurrent,
unidirectional or atraumatic, multidirectional instability
should begin an appropriate trial of conservative man-
agement if not already attempted.

In all three pathways, an appropriate trail of conserva-
tive management includes at least 12 weeks of an active,
strength-based home or supervised exercise therapy pro-
gram as the primary treatment option. There is moderate
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evidence to support additional means of pain control [i.e.
oral non-steroidal anti-inflammatory drugs (NSAIDs)
and/or injectable corticosteroids] prior to conserva-
tive management or at the sixweek mark if the patient
is experiencing difficulty in engaging in exercises due to
pain. There is also strong evidence to support manual
therapy such as joint mobilizations, manipulations, and
soft tissue techniques. Only patients that have failed con-
servative management should be referred for surgical
screening.

Discussion

The aim of this project was to reach consensus for a clini-
cal decision-making tool with the intent of being adopted
by primary care physicians and allied healthcare profes-
sionals across Alberta, Canada. This was a 2-stage pro-
cess that involved a rapid literature review and a modified
Delphi consensus approach. The rapid literature review
was initially conducted to identify pre-existing clinical
decision-making tools that reflected best-practice and
evidence-based care. The search failed to identify one
comprehensive tool that was inclusive of assessment, dif-
ferential diagnosis, algorithms, appropriate use criteria
for imaging, and benchmark timelines for shoulder pain.
However, components of several tools were combined to
draft the Delphi questionnaire and initial clinical deci-
sion-making tool used during the Delphi approach. The
modified Delphi approach was then performed to seek
consensus for each statement and to fill gaps in the tool
where no literature existed or the evidence was inconclu-
sive. Subsequently, the consensus expert group was able
to achieve multidisciplinary consensus on a primary care
clinical decision-making tool for shoulder pain. Com-
pared to previous tools identified in the rapid review,
robust methodology was used to develop a comprehen-
sive, evidence-based clinical decision-making tool with a
strong focus on getting patients to the right provider, in
the right order, in the right place, within the right time-
frames, and with the right outcomes.

This clinical consensus decision-making tool for shoul-
der pain is designed to guide patient care in both pub-
lic and private health sectors, identify red flags, and aid
in differential diagnosis. It also provides clarification
of provider responsibilities within each step of the care
pathway for each of the most common causes of shoulder
pain presenting to primary care. The current level of care
for patients is plagued with lengthy wait times, variations
in quality and access to care, inefficient use of healthcare
resources, and lack of coordination between different dis-
ciplines and professional specializations [12]. The exist-
ence of healthcare silos is another challenge that exists.
The ideal model of care would place the patient at the
centre, with primary care providers, specialists, public

Page 17 of 20

providers, and private providers sharing information and
working together to achieve optimal health outcomes.
In the current system, there is limited and incomplete
information sharing between each silo; thus, resulting in
disjointed care as clinicians are not fully aware of previ-
ous treatment frequencies, methods, or outcomes. This
lack of a patient level record over time restricts the ability
to improve the quality of care while impacting patients,
providers, and the overall health system. Application
and adherence to a clinical decision-making tool would
provide a stepwise approach to consistent care, while
improving quality and coordination.

The consensus expert group also identified several key
factors within the pathway that would improve the cur-
rent standard of care. First, this clinical decision-making
tool highlights the importance of early, conservative
management for eligible patients presenting with shoul-
der pain. The literature suggests that a significant propor-
tion of shoulder pain can be managed successfully with a
non-operative approach if the condition is managed early
in its course [35-38]. This includes at least 12 weeks of a
home or supervised exercise therapy that is focused on
active, strength-based exercises with additional means
of pain control if required. Therefore, patient education
encouraging the adoption of an appropriate exercise
therapy plan is recommended to set expectations and
promote adherence. In most cases, patients that meet the
requirements for conservative management do not need
to be seen by a specialist unless the patient has failed
treatment with poor functional outcomes. Patients can
sometimes wait up to two or more years for an ortho-
paedic surgical consult [12, 17]. Many wait times exceed
the optimal timeframes in providing quality care for
patients [12, 17]. A reduction of unnecessary orthopaedic
referrals would accurately triage patients to appropriate
treatment measures, which would reduce wait lists, save
public health care dollars, and improve patient outcomes.

Another key takeaway highlights the importance of
reducing inappropriate referral of ancillary tests such
as MRI at the primary care level. MRI is an expensive
diagnostic test and similar to what has been reported in
the literature [25, 30], should be ordered by a surgeon
primarily for surgical planning purposes. However, the
common misconception at the primary care level is that
an MRI is required prior to referral to an orthopaedic
surgeon [12, 39]. The average wait time for an MRI in
Alberta is 50weeks [40]. Therefore, treatment becomes
delayed and patients spend months on a potentially
unnecessary and inappropriate wait list. This not only
clogs up the wait list for patients that actually require
MRI, but also wastes public health care dollars on unnec-
essary procedures.
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Finally, as part of BJH SCN’s mandate to support evi-
dence-based, innovative ways of delivering high quality
healthcare, this clinical decision-making tool highlights
the use of central access and triage clinics as a single
intake point for shoulder pain referrals. Currently, there
are several central access and triage clinics across Alberta
that employ a team-based model of care [41]. Within this
model, complementary allied health professionals (i.e.
athletic therapists, physical therapists) have been trained
at a specialist's competency level and provide a high
standard of care as part of an interdisciplinary team with
a supervising physician. Similar team-based models of
care across Alberta have demonstrated improved quality
of care, efficiencies, and patient outcomes with a reduc-
tion of publicly funded healthcare services including
inappropriate referrals for MRI and specialist physician
visits [17, 18, 39, 42]. These clinics provide caregivers
that are not confident in diagnosing and managing shoul-
der pain in Alberta with a simple referral process that
streamlines care for eligible patients.

Strengths and limitations

This project represents the first provincial effort to trans-
form the standard of care for patients presenting with
shoulder pain in Alberta. This project standardizes clini-
cal decision-making processes and provides patients
and providers a consistent message with respect to evi-
dence-informed, patient-centred care. This project’s suc-
cess depended on good leadership, broad stakeholder
engagement from across the province, establishment of
key partnerships, and a commitment to being evidence
informed [43]. In line with other BJH SCN projects, cli-
nicians, researchers, patients, and administrators worked
collaboratively and remained engaged throughout the
entire process.

Originally, expert participants were asked to attend an
in-person meeting for Round 3 of the Delphi consensus
approach, thus facilitating both small and large group
discussion. Although Covid-19 social gathering restric-
tions prevented an in-person meeting, and rather than
wait for a time in which large group gatherings would be
allowed, consensus methodology was modified to allow
for a virtual meeting. The virtual meeting provided an
opportunity for structured group communication and
discussions on complex and multi-factorial clinical prob-
lems that were too complicated for the original Delphi
method. Thus, the virtual meeting allowed the expert
group to finalize the contents of the clinical decision-
making tool. We believe the shift to a virtual meeting
was successful and resulted in a greater amount of expert
participation from across the province. One criticism
of the modified Delphi approach is the loss of anonym-
ity with the final round of voting; however, the use of a
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Google Ballot Form allowed for voter anonymity to be
maintained.

One criticism of the clinical decision-making tool
development process was that some of the literature used
did not represent higher grades of evidence. However, a
robust, systematic search was utilized to obtain the best
available evidence and allowed our experts to translate
such evidence into local protocols and clinical path-
ways. Due to the limited number of high-level evidence
identified, failure to incorporate all levels of evidence
in the tool development process would have hindered
our ability to design and implement a comprehensive
patient-centred clinical pathway. Since this tool is a liv-
ing document, the Shoulder Core Design Committee will
continue to update the evidence by engaging key clini-
cal experts and patients to prioritize unanswered ques-
tions and fill in evidence gaps. A periodic update, such
as a new iteration of the tool, is one anticipated ongoing
outcome and deliverable of these activities. Additionally,
although the clinical decision-making tool is quite com-
prehensive, it is not intended for all patients presenting
with shoulder pain. Therefore, providers should always
consider unique problems not identified by this pathway
and have a flexible approach for select patients that pre-
sent with additional considerations.

Conclusion

This clinical decision-making tool is intended to provide
guidance to primary care physicians and allied health
professionals at the primary care level that present with
shoulder pain. This tool is to be used in collaboration with
the patient as part of the joint decision-making process.
It is the opinion of the Shoulder Core Design Committee
that this clinical decision-making tool can improve the
quality of care for patients with shoulder pain by stand-
ardizing a patient’s journey in terms of which treatment
should be given, by whom, when, and to what outcome. It
represents locally agreed upon, evidence-based, patient-
centred best practice care. The implications of this tool
for providers outside of Alberta will depend on their local
situation. However, this tool can be used for comparison
and will aid in the discussion for future improvements.
A clinical decision-making tool is relevant to patients,
healthcare providers, and policy makers. We believe that
this primary care clinical decision-making tool for shoul-
der pain provides a crucial framework for improving
shoulder pain care through evidence synthesis and stake-
holder involvement. Next steps should assess the effec-
tiveness and acceptability of this tool. It is the goal of the
Shoulder Core Design Committee to revisit and update
this pathway every fiveyears.
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