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1.1 | Background

INTRODUCTION

Abstract

Objectives: Objective of this study is to develop an evidence-based guideline for
the noninvasive management of soft tissue disorders of the shoulder (shoulder pain),
excluding major pathology.

Methods: This guideline is based on high-quality evidence from seven systematic
reviews. Multidisciplinary experts considered the evidence of effectiveness, safety,
cost-effectiveness, societal and ethical values, and patient experiences when formu-
lating recommendations. Target audience is clinicians; target population is adults
with shoulder pain.

Results: When managing patients with shoulder pain, clinicians should (a) rule out
major structural or other pathologies as the cause of shoulder pain and reassure pa-
tients about the benign and self-limited nature of most soft tissue shoulder pain; (b)
develop a care plan in partnership with the patient; (c) for shoulder pain of any dura-
tion, consider low-level laser therapy; multimodal care (heat/cold, joint mobilization,
and range of motion exercise); cervicothoracic spine manipulation and mobilization
for shoulder pain when associated pain or restricted movement of the cervicothoracic
spine; or thoracic spine manipulation; (d) for shoulder pain >3-month duration, con-
sider stretching and/or strengthening exercises; laser acupuncture; or general physi-
cian care (information, advice, and pharmacological pain management if necessary);
(e) for shoulder pain with calcific tendinitis on imaging, consider shock-wave ther-
apy; (f) for shoulder pain of any duration, do not offer ultrasound; taping; interferen-
tial current therapy; diacutaneous fibrolysis; soft tissue massage; or cervicothoracic
spine manipulation and mobilization as an adjunct to exercise (i.e., range of motion,
strengthening and stretching exercise) for pain between the neck and the elbow at
rest or during movement of the arm; (g) for shoulder pain >3-month duration, do not
offer shock-wave therapy; and (h) should reassess the patient's status at each visit
for worsening of symptoms or new physical, mental, or psychological symptoms, or
satisfactory recovery.

Conclusions: Our evidence-based guideline provides recommendations for non-
invasive management of shoulder pain. The impact of the guideline in clinical prac-
tice requires further evaluation.

Significance: Shoulder pain of any duration can be effectively treated with laser
therapy, multimodal care (i.e., heat/cold, joint mobilization, range of motion exer-
cise), or cervicothoracic manipulation and mobilization. Shoulder pain (>3 months)
can be effectively treated with exercises, laser acupuncture, or general physician care

(information, advice, and pharmacological pain management if necessary).

musculoskeletal condition in 2009 (National Center for
Health Statistics, 2011). Shoulder pain is a major cause of dis-
ability worldwide (Vos et al., 2016). Furthermore, shoulder
pain places a significant economic burden on the healthcare

Shoulder pain is a common musculoskeletal condition in the
general population. In the United States, the annual preva-
lence of shoulder pain was approximately 9% in adults in the
period of 2002-2009 and shoulder pain ranked fourth behind
low back pain, knee pain, and neck pain as the most prevalent

system and society. Employed persons with shoulder pain re-
quire a median of 23 days off work in the United States and
an average of 39 days off work in Canada (Saskatchewan
Workers' Compensation Board, 2015; US Department of
Labor, 2015). In Australia, the estimated cost is $56.92 AUD
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per day for the management of shoulder pain among em-
ployed persons on a waiting list for public hospital orthopae-
dic care (Marks et al., 2016).

The clinical management of shoulder pain is challeng-
ing. For example, three recently developed clinical practice
guidelines for the management of shoulder pain varied in
their recommendations (American College of Occupational
and Environmental Medicine [ACOEM], 2016; Colorado
Division of Workers' Compensation, 2015; Industrial
Insurance Chiropractic Advisory Committee [IICAC],
2014). All three guidelines recommended exercise and man-
ual therapy, but their recommendations varied with regard to
use of other interventions (acupuncture, massage, heat/cold,
transcutaneous electrical nerve stimulation, ultrasound,
shock-wave therapy, taping, and biofeedback; ACOEM,
2016; Colorado Division of Workers' Compensation, 2015;
IICAC, 2014). Furthermore, the quality of these clinical
practice guidelines varies. Specifically, their methodolog-
ical limitations include searching only one electronic data-
base (i.e., PubMed), using cut-off points to assess risk of
bias, or recommendations based on studies with high risk
of bias, and dated literature searches (search dates up to
2013). An up-to-date, high quality evidence-based clinical
practice guideline is needed to inform the clinical manage-
ment of soft tissue disorders of the shoulder (shoulder pain)
and promote uniform high-quality care for individuals with
shoulder pain.

1.2 | Scope and purpose of the guideline

We developed a clinical practice guideline based on the best
available evidence for the non-invasive management of soft
tissue disorders of the shoulder (Table 1). The target popula-
tions were adults (aged 18 years or older) with recent-onset
(0- to 3-month duration) or persistent (>3-month duration)
soft tissue disorders of the shoulder. The target audience is
clinicians providing care for patients with shoulder pain in
primary, secondary, and tertiary health care settings. The
recommended interventions in this guideline aim to (a) ac-
celerate recovery; (b) reduce the intensity of symptoms; (c)
promote early restoration of function; (d) prevent chronic
pain and disability; (e) improve health-related quality of life;
(f) reduce recurrences; and (g) promote active participation
of patients in their care.

This guideline was developed by the Ontario Protocol
for Traffic Injury Management (OPTIMa) Collaboration,
which is a multidisciplinary team of clinicians (from medi-
cine, dentistry, physiotherapy, chiropractic, psychology, oc-
cupational therapy, and nursing disciplines), academics and
scientists (epidemiologists, clinical epidemiologists, library
sciences, and health economists), a patient liaison, a con-
sumer advocate, a retired judge, and automobile insurance

TABLE 1 Conditions included in soft tissue disorders of the
shoulder (Bron et al., 2011; Cabana et al., 1999; Cacchio et al., 2006)

Included conditions Grade I-II sprains/strains, partial thickness

rotator cuff tears, tendonitis, tendinopathy,
tendinosis, non-specific shoulder pain
(excluding major pathology), and other
soft tissues injuries of the shoulder as
informed by available evidence
Excluded conditions ~ Grade III sprain/strain injuries, full
thickness rotator cuff tears, glenoid labral
tears, adhesive capsulitis, osteoarthritis,
fractures/dislocations, infection,
neoplasm, and inflammatory disorders

industry experts. One mandate of the OPTIMa Collaboration
directed by the funding agency was to develop an evidence-
based clinical practice guideline for soft tissue disorders of
the shoulder.

2 | METHODS

2.1 | Systematic reviews and updates

We conducted seven systematic reviews examining the ef-
fectiveness and safety of noninvasive interventions for the
management of soft tissue disorders of the shoulder (Abdulla
et al., 2015; Cox et al., 2016; Goldgrub et al., 2016; Piper
et al., 2016; Randhawa et al., 2015; Southerst et al., 2015;
Yu et al., 2015). The literature searches for all systematic re-
views were updated on April 26, 2019.

2.1.1 | Population, interventions,
comparisons and outcomes

The systematic reviews included studies examining the ef-
fectiveness and safety of noninvasive interventions for the
management of soft tissue disorders of the shoulder (Table 1;
Appendices I and II). We included grades I to II sprains or
strains, partial thickness tears, nonspecific shoulder pain,
shoulder tendinitis, impingement syndromes, bursitis, shoul-
der osteoarthritis, and other soft tissue injuries of the shoul-
der (Table 1; Chan et al., 2012; Noonan & Garrett, 1999;
Woodward & Best, 2000). We excluded studies of shoulder
pain due to major pathology (e.g., fractures, dislocations, in-
fections, neoplasms, systemic disease and others), full thick-
ness tears of the rotator cuff and biceps tendon, and frozen
shoulder (Table 1). Noninvasive interventions included acu-
puncture, exercise, manual therapy, multimodal care, pas-
sive physical modalities, soft tissue therapies, and structured
patient education (Appendix I). Pharmacological interven-
tions as a component of multimodal care were included in
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our guideline. We excluded surgical interventions. Eligible
comparators included other interventions, placebo/sham in-
terventions, nonintervention effects associated with wait
listing, or no intervention. Eligible outcomes included self-
rated recovery, functional recovery, disability, pain intensity,
health-related quality of life, psychological outcomes, or
adverse events. Eligible study designs included randomized
controlled trials (RCTSs), cohort studies, case-control studies,
and economic studies published in English.

We searched MEDLINE, EMBASE, PsycINFO, and the
Cochrane Central Register of Controlled Trials through Ovid
Technologies, Inc., and CINAHL Plus with Full Text through
EBSCOhost (Appendices IIIA and IIIB).

2.1.2 | Original searches

Our initial searches included publication dates from January
1990 to February 2014 (search dates varied between re-
views) to identify evidence of effectiveness and safety. We
also searched EconLit through ProQuest, Health Technology
Assessment (Cochrane), and National Health Service
Economic Evaluation Database (Cochrane) for available eco-
nomic evaluations.

2.1.3 | Updated searches

We updated literature searches (first update) of six system-
atic reviews (Abdulla et al., 2015; Cox et al., 2016; Goldgrub
et al., 2016; Piper et al., 2016; Randhawa et al., 2015;
Southerst et al., 2015) from February 2014 to April 2015
(search dates varied between reviews) before submission for
publication, except for the systematic review of passive phys-
ical modalities (published online on November 13, 2014; Yu
et al., 2015). On April 26, 2019, we conducted second up-
dated literature searches using the same search strategies of
all seven systematic reviews to retrieve any new RCTs. We
limited our second updated searches to RCTs because we
did not identify any relevant cohort studies and case-control
studies in our original and first updated searches.

2.1.4 | Quality assessment and data synthesis

Random pairs of independent, trained reviewers screened
and critically appraised eligible studies using the Scottish
Intercollegiate Guidelines Network criteria for randomized
trials and economic studies (Harbour & Miller, 2001).
Consensus between the reviewers in each pair was reached
through discussion, with the involvement of an independ-
ent third reviewer where necessary. Studies with low risk
of bias were included in our synthesis according to the

best evidence synthesis principle (Slavin, 1995). Studies
with low risk of bias were defined as studies with find-
ings that were likely due to the true treatment effect rather
than selection bias, information bias, or confounding.
Minimal clinically important difference (MCID) thresh-
olds from the literature were considered when determin-
ing the clinical importance of the differences in results
between groups (Abdulla et al., 2015; Cox et al., 2016;
Goldgrub et al.,, 2016; Piper et al., 2016; Randhawa
et al., 2015; Southerst et al., 2015; Yu et al., 2015). These
MCIDs included a between group difference of 1.4/10 cm
on the Visual Analog Scale (VAS; Tashjian et al., 2009),
18/100 on the Shoulder Pain and Disability Index
(SPADI; Breckenridge & McAuley, 2011), 8/100 on the
short form of the Disabilities of the Arm, Shoulder, and
Hand Questionnaire (Quick DASH; Mintken et al., 2009),
10.5/100 on the DASH (Roy et al., 2009), 1.14/7 for
Symptom 1 and 0.91/7 for Symptom 2 on the Measure
Yourself Medical Outcome Profile (Paterson, 1996), and
11% or 4/50 unweighted points on the Shoulder Rating
Questionnaire (Moser et al., 2008).

2.2 | Development of recommendations

The principle of patient-centered care was fundamental to
developing this guideline. We developed the evidence-based
recommendations according to:

e Key decision determinants (overall clinical benefit [effec-
tiveness and safety], value for money [cost-effectiveness
data when available], and consistency with expected so-
cietal and ethical values) based on the Ontario Health
Technology Advisory Committee framework (Johnson
et al., 2009);

e Best evidence obtained from systematic reviews of scien-
tific literature; and

e Findings from qualitative research exploring patients' lived
experiences in receiving care for traffic injuries in Ontario
(Lindsay et al., 2016). These findings on patient experi-
ences were considered under the key decision determinant
‘expected societal and ethical values.’

All recommended interventions are supported by evi-
dence of effectiveness, safety and cost-effectiveness (when
cost-effectiveness data were available), and are consistent
with societal and ethical values. We did not recommend
interventions if evidence of the interventions did not meet
the criteria of one or more key decision determinants (i.e.,
evidence of effectiveness, safety, cost-effectiveness, and/
or consistency with societal and ethical values). Our rec-
ommendations on assessment, patient education, and re-
evaluation and discharge are based on universal principles
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of health professions' standards of practice (Hopman
et al., 2013; Stiggelbout et al., 2012; Washington State
Department of Labor and Industries, 2014). Initiating care
from assessment to discharging patients reflects current
clinical practice.

This guideline adapted the National Institute for Health
and Care Excellence methodology to word guideline recom-
mendations (Table 2; Vargas-Schaffer, 2010). Based on this
methodology, recommendations start with the word “offer”
(for interventions that are of superior effectiveness compared
to other interventions, placebo/sham interventions, or no in-
tervention), “consider” (for interventions providing similar
effectiveness to other interventions), or “do not offer” (for
interventions providing no benefit beyond placebo/sham or

TABLE 2 Guideline recommendations: Wording of Guideline
Recommendations as adapted from the National Institute for Health
and Care Excellence Methodology (Chan et al., 2012)

Wording of

Effectiveness of interventions recommendations

Interventions that should be used Recommendations start with

are interventions demonstrated the word “offer”
to be clearly superior to other

interventions, placebo/sham

interventions, or no intervention

(i.e., statistically significant and

clinically important between

group differences favoring the

intervention)

Interventions that should not be Recommendations start with
offered because they provide no
benefit beyond placebo/sham

(i.e., statistically significant and

clinically important between

the words “do not offer”

group differences favoring
placebo/sham) or because they
are harmful (i.e. serious adverse
events or high frequency of
minor adverse events)

Recommendations for Recommendations start

interventions providing with the word “consider”;
similar effectiveness to other the choice of interventions
interventions (between group
differences of the interventions
were not statistically significant

and/or clinically important)

should be influenced
by patients’ values and
preferences.

Evidence was deemed Intervention was categorized

inconclusive when the results of under ‘inconclusive
multiple low risk of bias studies evidence’; conflicting results
conflicted prevented the development
of a coherent statement of

effectiveness

Note: The Guideline Expert Panel was confident that the treatment will do better
than harm for the ‘offer’ or ‘consider’ interventions, and that the treatment will
not benefit patients for ‘do not offer’ interventions.

are harmful). An intervention was deemed to have superior
effectiveness if evidence of statistically significant and clin-
ically important benefits was identified in at least one study
with low risk of bias.

The frequency and duration of use for recommended
interventions was included in the recommendations. This
was determined according to treatment frequencies and
durations for interventions that were effective in studies
with low risk of bias. Specifically, for recommended in-
terventions that were supported by one low risk of bias
study, we used the frequency and duration of treatment
that was tested in that study. For recommended interven-
tions that were based on more than one low risk of bias
study, we computed the mean frequency and duration of
care across studies with superior outcomes for a specific
intervention.

2.2.1 | Development of original
recommendations based on evidence
from original searches

All systematic reviews based on the original searches and cor-
responding recommendations were reviewed and approved
by a multidisciplinary Guideline Expert Panel that included
22 individuals representing emergency medicine, internal
medicine, rehabilitation medicine, orthopedic surgery, den-
tistry, chiropractic, physical therapy, psychology, nursing,
health economics, epidemiology, clinical epidemiology, law,
patient liaison, consumer representative, and insurers (non-
voting members; Appendices IVA and IVB). We translated
scientific evidence into guideline recommendations follow-
ing five steps (Table 3).

This evidence-based clinical practice guideline was
developed for the Government of Ontario, Canada. This
guideline (i.e., the original recommendations) was part of
a treatment protocol for common traffic injuries delivered
to the Government Ontario in December 2014 (OPTIMa
Collaboration, 2015). The Government invited stakeholders
(i.e., health care providers, insurers and lawyers) to review
and comment on the guideline. Moreover, the government
held a series of public consultations on this clinical practice
guideline from August 17 to August 21, 2015.

2.2.2 | Development of final recommendations
based on evidence from original searches and
updated searches

Final recommendations were developed by updating the
original recommendations using new evidence from updated
searches. Final recommendations were reviewed and approved
by all coauthors. Coauthors consist of 17 individuals from the
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TABLE 3 Guideline recommendations: Translation of Scientific Evidence into Guideline Recommendations by the Ontario Protocol for

Traffic Injury Management Collaboration

Step  Description of process

1 Draft recommendations based on the best-evidence synthesis of the literature were developed by the authors of each systematic review

2 The recommendation subcommittee” used the key decision determinants of the Ontario Health Technology Advisory Committee
framework (21) to modify the draft recommendation, evaluating its consistency with patients’ experiences and preferences, expected
societal and ethical values and incorporating economic evidence

3 The recommendation subcommittee reviewed the draft recommendation, debated its validity and, if necessary, made modifications
based upon the scientific evidence

4 The recommendation subcommittee reached consensus on the draft recommendation

Draft recommendations (with supporting decision determinants) were presented to the Guideline Expert Panel at quarterly meetings.

The Guideline Expert Panel provided feedback and voted to accept, reject, or modify each recommendation. Recommendations

requiring modification were reformulated and a new, separate vote for the revised recommendation occurred. Voting was done

through secret ballot. Consensus was reached when 75% of the Guideline Expert Panel accepted a recommendation

*The recommendation subcommittee included individuals representing rehabilitation medicine, nursing, chiropractic, epidemiology, health economics, and patient

liaison.

Quick Reference Guide — Management of Shoulder Pain

For persons with shoulder pain:
Rule out risk factors for serious pathologies®

Offer information on nature, management, course of shoulder pain as a framework for initiation of a program of care
Conduct ongoing assessment for symptom improvement or progression during intervention and refer accordingly

Discharge as appropriate at any point during intervention and recovery

Based upon shared decision making between the patient and provider, any one of the following
therapeutic inter i isr ded

Home and clinic based interventions:>*

1. Cervicotheoracic spine manipulation and mobilization for shoulder pain when associated pain
or restricted movement of the cervicothoracic spine

2. Thoracic spine manipulation

3. Low-level laser therapy

4. Multimodal care that includes the combination of:
a) Heat/Cold
b) Joint mobilization
c) Range of motion exercise

Do Not Offer:*

1. Diacutaneous fibrolysis

2. Ultrasound

3. Interferential current therapy

4. Taping

5. Soft tissue massage

6. Cervicothoracic spine manipulation and mobilization as an adjunct to exercise (i.e., range of
motion, strengthening and stretching exercise) for shoulder pain (defined as pain between the neck
and the elbow at rest or during movement of the arm)

Outcome:
Recovered > Discharge
Unrecovered: Incomplete recovery -> Initiate persistent protocol

Major symptom change (new or worsening physical, mental or
psychological symptoms) -> Refer to appropriate healthcare provider®

Based upon shared decision making between the patient and provider, any one of the following
h ic inter ions is r ded

Home and clinic based interventions:b,c
1. Strengthening and stretching exercises

2. Cervicothoracic spine manipulation and mobilization for shoulder pain when d pain or
restricted movement of the cervicothoracic spine

3. Thoracic spine manipulation

4. Low-level laser therapy

5. Laser acupuncture

6. General physician care (information, advice, and pain dical or phari |
therapy)

7. Multimodal care that includes the bi of (if not pr ly given in 1st 3 months of
care):

a) Heat/Cold

b) Joint mobilization
c) Range of motion exercise

Do Not Offer: ¢

1. Diacutaneous fibrolysis

2. Shock-wave therapy

3. Soft-tissue massage

4. Ultrasound

5. Interferential current therapy

6. Taping

7. Cervicothoracic spine manipulation and mobilization as an adjunct to exercise (i.e., range of
motion, strengthening and stretching exercise) for shoulder pain (defined as pain between the neck
and the elbow at rest or during movement of the arm)

Outcome:
Recovered >
Unr d

Discharge

recovery -> Refer to appropriate healthcare provider®
Major symptom change (new or worsening physical, mental or
psychological symptoms) - Refer to appropriate healthcare provider®

°Risk factors for serious pathologies (also known as red flags): Unexplained deformity or swelling or erythema of the skin; significant weakness not due to pain; past history of malignancy; suspected malignancy (e.g., weight loss
or loss of appetite); fever/chills/malaise; significant unexplained sensory/motor deficits of the upper extremity; pulmonary or vascular compromise; inability to perform any movements of the shoulder; shoulder pain at rest

® This guideline does not include interventions for which there is a lack of evidence of effectiveness
“The ordering of interventions does not reflect superiority of effectiveness
9Based on evidence of no benefit to patients

“Referral to the appropriate healthcare professional who is authorized to take appropriate actions and initiate additional examinations

FIGURE 1

multidisciplinary Guideline Expert Panel representing emer-
gency medicine, internal medicine, rehabilitation medicine,
dentistry, chiropractic, physical therapy, psychology, health
economics, epidemiology, clinical epidemiology, patient li-
aison, and consumer representative. Five individuals are not
listed as co-authors due to various reasons: (a) health issues

Quick reference guide for the management of shoulder pain

(2 members); (b) retired (1 member): (c) cannot be reached (1
member); (d) do not meet the criteria for authorship (1 member).

Each recommendation was integrated into care path-
ways and algorithms that were approved by all coauthors
(Figures 1-4). Interventions for which there was inconclu-
sive evidence of effectiveness were not included in the care
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FIGURE 2  Care pathway for the Care Pathway for the Management of Shoulder Pain
management of shoulder pain 1

| Persons with shoulder pain |

I 2

‘ Conduct an appropriate clinical evaluation

/ Refertoan  \4

X - Yes—————p|appropriate healthcare|

~___ pathologies?® . \ ppropriate hea /
~—~— _— . provider /

__—Risk factors for serious

No
v
5 o to anoronriate dinical cara . ©
Other injuries? Yes ./ Go to appropriate clinical care
pathways and co-manage
No

v 7
Offer information on nature, management, course of
shoulder pain as a framework for initiation of a
program of care

Is treatment required? N > Discharge

v 1

Symptoms are

Are symptoms <3 months?

>3 months.
I |
Yes Yes
12 v 13
Based on shared decision making between the patient and Based on shared decision making between the patient
provider, any one of the following therapeutic interventions and provider, any one of the following therapeutic
is recommended:** interventions is r jed:*!
Home and clinic based interventions: Home and clinic based interventions:
1) Cervicothoracic spine manipulation and mobilization for 1) Stretching and/or strengthening exercises
shoulder pain when associated pain or restricted 2) Cervicothoracic spine manipulation and mobilization for
movement of the cervicothoracic spine shoulder when associated pain or restricted movement
2) Thoracic spine manipulation of the cervicothoracic spine
3) Low-level laser therapy 3) Thoracic spine manipulation
4) Multimodal care that includes the combination of: 4) Low-level laser therapy
a) Heat/Cold 5) Laser acupuncture
b) Joint mobilization 6) General physician care (information, advice, and pain
c) Range of motion exercise contingent medical or pharmaceutical therapy)
7) Multimodal care that includes the combination of:
Do not offer:* a) Heat/Cold
1) Diacutaneous fibrolysis b) Joint mobilization
2) Ultrasound c) Range of motion exercise
3) Interferential current therapy
4) Taping Do not offer:*
5) Soft tissue massage 1) Diacutaneous fibrolysis
6) Cervicothoracic spine manipulation and mobilization as an 2) Shock-wave therapy
adjunct to exercise (i.e., range of motion, strengthening and 3) Soft-tissue massage
stretching exercise) for shoulder pain (defined as pain 4) Ultrasound
between the neck and the elbow at rest or during movement 5) Interferential current therapy
of the arm) 6) Taping
7) Cervicothoracic spine manipulation and mobilization as
an adjunct to exercise (i.e., range of motion,
strengthening and stretching exercise) for shoulder pain
(defined as pain between the neck and the elbow at rest
or during movement of the arm)

14 15 16
Is the person recovered
after 3 months?

|
T

—Yes—» Discharge |€—Yes— Isthe person recovered?

No
L7 17 v 18
1) Incomplete recovery: refer to appropriate healthcare

1) Incomplete recovery: Initiate persistent protocol
2) Major symptom change: refer to appropriate healthcare
plroviderb

providerh
2) Major symptom change: refer to appropriate
healthcare providerb

* Risk factors for serious pathologies (also known as red flags): Unexplained deformity or swelling or erythema of the skin; significant weakness not due to

pain; past history of malignancy; suspected malignancy (e.g., weight loss or loss of appetite); fevers/chills/malaise; signifi y/)
deficits in the upper ity y or vascular promise; inability to perform any movements of the shoulder; shoulder pain at rest
® Referral to the iate healthcare pr i who is authorized to take appropriate actions and initiate additional exa minations

“This guideline does not include interventions for which there is a lack of evidence of effectiveness
9 The ordering of interventions does not reflect superiority of effectiveness
© Based on evidence of no benefit to patients
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pathways (Appendix VA). The development of recommenda-
tions and care pathways did not consider interventions that
are inconsistent with current practice (Appendix VB).

It is recommended that this guideline be updated in 5 years
to reflect current best evidence (Kung et al., 2012). The up-
date should use methodology similar to the development of
this guideline: (a) form a multidisciplinary guideline expert
panel; (b) conduct systematic reviews of scientific literature
to identify new best available evidence on effectiveness/safety,
cost-effectiveness and qualitative research exploring patients'
and providers' lived experiences; (c) use a comprehensive
framework for evidence-based recommendations (e.g., key de-
cision determinants based on the Ontario Health Technology
Advisory Committee framework).

2.3 | Reporting

This clinical practice guideline complies with standard re-
porting elements suggested by the Guidelines International
Network (G-I-N; Qaseem et al., 2012).

2.4 | Editorial independence

The development of this clinical practice guideline was
funded by the Ministry of Finance and the Financial Services
Commission of Ontario (OSS_00267175). The Ministry of
Finance and Financial Services Commission of Ontario were
not involved in the design, conduct, or interpretation of the
research that informed the development of the care path-
ways included in this report. The development of the guide-
line by the Guideline Expert Panel was not influenced by
the Ministry of Finance or Financial Services Commission
of Ontario; the views and interests of the funding body did
not influence the final recommendations. All individuals in-
volved in the project disclosed any conflict of interest (COI)
on a standardized form at the onset and end of the project.
At each Guideline Expert Panel meeting, we asked members
to contact us if their COI forms needed to be updated. Any

individual having a COI at any stage of the guideline devel-
opment was excused from discussion and voting.

3 | RESULTS OF SYSTEMATIC
REVIEWS

Plain text without references provided in Appendix VIA.

3.1 | Evidence from original searches

The original searches of seven systematic reviews identi-
fied 27 RCTs with a low risk of bias (reported in 29 arti-
cles; Appendix VIB; Abrisham et al., 2011; Ainsworth
et al., 2007; Albert et al., 2007; Barra Lopez et al., 2013;
Bennell et al., 2010; Bergman et al., 2004; Bron et al., 2011;
Cacchio et al., 2006; Cook et al., 2014; Engebretsen et al.,
2009, 2011; Geraets et al., 2005; Gerdesmeyer et al., 2003;
Ginn & Cohen, 2005; Guerra de Hoyos et al., 2004; Haahr
& Andersen, 2006; Haahr et al., 2005; Hay et al., 2003;
Johansson et al.,, 2011; Lombardi et al., 2008; Ludewig
& Borstad, 2003; Molsberger et al., 2010; Santamato
et al., 2009; Speed et al., 2002; Szczurko et al., 2009; Van
Der Heijden et al., 1999; Vas et al., 2008). Four articles re-
ported outcomes of different follow-ups based on two RCTs
conducted by Engebretsen et al. (2009, 2011), Haahr and
Andersen (2006), and Haahr et al. (2005). The 29 articles in-
vestigated the following interventions: (a) acupuncture (3 ar-
ticles; Guerra de Hoyos et al., 2004; Molsberger et al., 2010;
Vasetal.,2008); (b) exercise (3 articles; Ginn & Cohen, 2005;
Lombardi et al., 2008; Ludewig & Borstad, 2003); (c) manual
therapy (2 articles; Bergman et al., 2004; Cook et al., 2014);
(d) multimodal care (11 articles; Bennell et al., 2010;
Bron et al., 2011; Engebretsen et al., ,2009, 2011; Geraets
et al., 2005; Ginn & Cohen, 2005; Haahr & Andersen, 2006;
Haahr et al., 2005; Hay et al., 2003; Johansson et al., 2011;
Szczurko et al., 2009); (e) passive physical modalities (12
articles; Abrisham et al., 2011; Ainsworth et al., 2007; Albert
et al., 2007; Cacchio et al., 2006; Engebretsen et al., ,2009,
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FIGURE 4 Care pathway for the

management of shoulder pain with calcific

tendinitis
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2011; Gerdesmeyer et al., 2003; Lewis et al., 2005; Rabini
et al., 2012; Santamato et al., 2009; Speed et al., 2002; Van
Der Heijden et al., 1999); and (f) soft tissue therapies (1 arti-
cles; Barra Lopez et al., 2013). One article investigated both
exercise and multimodal care (Ginn & Cohen, 2005). Two ar-
ticles investigated both passive physical modalities and mul-
timodal care (Engebretsen et al., ,2009, 2011). We did not
identify any articles related to structured patient education.
We identified one cost-effectiveness study on multimodal
care (Geraets et al., 2006).

Two RCTs evaluating effectiveness of passive physi-
cal modalities were not used to inform the development of
recommendations (Lewis et al., 2005; Rabini et al., 2012).
The interventions are not consistent with current practice
(i.e., one application of tape for 20-30 min, three cortico-
steroid injections over 4 weeks; Lewis et al., 2005; Rabini

et al.,, 2012). The other 25 RCTs (reported in 27 articles)
were used to inform the original recommendations developed
by the OPTIMa Collaboration (based on original searches
conducted in February 2014; Appendix VII; OPTIMa
Collaboration, 2015).

3.2 | Evidence from first and second
updated searches

Findings from our six systematic reviews were published in
2015 and 2016 (Abdulla et al., 2015; Cox et al., 2016; Goldgrub
et al., 2016; Piper et al., 2016; Randhawa et al., 2015; Southerst
et al., 2015). We updated the searches (first updated searches)
of these six systematic reviews before submission for publica-
tion and identified three recent RCTs with a low risk of bias



YU ET AL.

(reported in four articles): two investigating exercise (Ketola
et al., 2009, 2013; Maenhout et al., 2013) and one investigat-
ing multimodal care (Rhon et al., 2014; Appendices VIB and
VIII). Two of those four articles reported outcomes of differ-
ent follow-ups based on one RCT (Ketola et al., 2009, 2013).
The seventh systematic review was published before the first
updated searches (Yu et al., 2015).

The second updated searches of seven systematic reviews (ex-
tending from April 15, 2013 to April 26, 2019) for this guideline
yielded 842 articles (after duplicates removed), of which 32 were
relevant and 19 RCTs (reported in 21 articles) had a low risk of bias
(Apeldoorn et al., 2017; Bjornsson Hallgren et al., 2017; Calvo-
Lobo et al., 2018; Chary-Valckenaere et al., 2018; Devereaux
etal.,2016; Goksu et al., 2016; Haik et al., 2017; Heron et al., 2017;
Holmgren et al., 2012; Kibar et al., 2017; Kolk et al., 2013; Kromer
etal., 2014; Kvalvaag et al., 2017, 2018; Li et al., 2017; Littlewood
et al., 2016; Mintken et al., 2016; Nazligul et al., 2018; Perez-
Merino et al., 2016; Perez-Palomares et al., 2017; van der Dolder
et al,, 2015) and 11 studies had a high risk of bias (Beaudreuil
et al., 2015; Del Castillo-Gonzalez et al., 2016; Ketola et al., 2017;
Lugo et al., 2016; Moezy et al., 2014; Osteras & Torstensen, 2010;
Pan et al., 2016; Rueda et al., 2016; Seven et al., 2017; Subasi
etal., 2016; Zhang et al., 2016; Appendices VIB and VIII). Four of
those 21 articles reported outcomes of different follow-ups based
on two RCTs conducted by Kvalvaag et al. (2017, 2018), Bjornsson
Hallgren et al. (2017), and Holmgren et al. (2012). The low risk
of bias studies from the second updated searches investigated the
following interventions: (a) acupuncture (3 articles; Calvo-Lobo
etal., 2018; Kibar et al., 2017; Perez-Palomares et al., 2017); (b) ex-
ercise (4 articles; Bjornsson Hallgren et al., 2017; Heron et al., 2017;
Holmgren et al., 2012; Littlewood et al., 2016); (c) manual ther-
apy (2 articles; Haik et al., 2017; Mintken et al., 2016); (d) mul-
timodal care (3 articles; Chary-Valckenaere et al., 2018; Kromer
et al., 2014; Littlewood et al., 2016); (e) passive physical modal-
ities (9 articles; Apeldoorn et al., 2017; Devereaux et al., 2016;
Goksu et al., 2016; Kolk et al., 2013; Kvalvaag et al., 2017, 2018;
Li et al., 2017; Nazligul et al., 2018; Perez-Merino et al., 2016);
and (f) soft tissue therapies (1 article; van der Dolder et al., 2015).

All 47 RCTs from the original and updated searches were
used to inform the final recommendations in this guideline
(Appendix VII). The identification and selection of articles
in all searches is provided in a summary table and Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) flow diagram (Appendices VIB and IX).

4 | FINAL RECOMMENDATIONS
BASED ON ORIGINAL AND
UPDATED SEARCHES

Our guideline summarized 15 recommended interventions on
managing recent (n = 10; offer/consider 4 interventions, do not
offer 6 interventions) and persistent (n = 14; offer/consider 7

interventions, do not offer 7 interventions) shoulder pain, and
shoulder pain with calcific tendinitis (n = 1; offer 1 interven-
tion) into the following three recommendations: 3, 4, and 5.

4.1 | Recommendation 1: Evaluation of
shoulder pain

Clinicians should rule out major structural or other patholo-
gies as the cause of shoulder pain. Once major pathology has
been ruled out, clinicians should develop an evidence-based
care plan in partnership with the patient. Risks and benefits
of the care plan should be discussed with the patient.

Clinicians should conduct a clinical evaluation to rule out
major structural or other pathologies (e.g., grade III sprain/
strain injuries, adhesive capsulitis, fractures, dislocations, in-
fections, neoplasm, inflammatory disorders) as the cause of the
patient's presenting symptoms and signs. The presence of risk
factors for serious pathologies (also termed ‘red flags’) identi-
fied during the history/examination warrants further investiga-
tion and referral to the appropriate healthcare professional who
is authorized to take appropriate actions and initiate additional
examinations (Table 4). Once major pathology has been ruled
out, clinicians should develop an evidence-based care plan
and involve the patient in care planning and decision-making
(Figures 1-4; Stiggelbout et al., 2012). Risks and benefits of
the care plan should be discussed with the patient. This rec-
ommendation is based on universal principles of health pro-
fessions' standards of practice when evaluating shoulder pain
(Hopman et al., 2013; Stiggelbout et al., 2012; Washington
State Department of Labor and Industries, 2014).

4.2 | Recommendation 2: Management of
shoulder pain

Clinicians should educate and reassure patients about the
benign and self-limited nature of most soft tissue shoulder
pain. Clinicians need to reassure patients if there are no major
structural or progressive pathologies (e.g., grade III sprain/
strain injuries, dislocations, fractures, or infections) in the
shoulder. Patients with worsening of symptoms or new phys-
ical, mental, or psychological symptoms should be referred
to an appropriate health care provider for further evaluation
at any time during their care.

Clinicians should provide information about the nature,
management, and course of shoulder pain as a framework for
initiating a program of care. The patient should be educated
that shoulder pain is most commonly benign and self-limited,
frequently with a natural history of spontaneous recovery. If
an intervention is indicated, it must be effective and time-
limited. This recommendation is based on universal prin-
ciples of health professions' standards of practice wherein
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TABLE 4 Risk factors of serious pathology (red flags) for
shoulder pain (Saskatchewan Workers' Compensation Board, 2015;
Seven et al., 2017)

Risk factors of serious pathology identified during history or
physical examination

Unexplained deformity or swelling or erythema of the skin
Significant weakness not due to pain

Past history of malignancy

Suspected malignancy (e.g., weight loss or loss of appetite)
Fever/chills/malaise

Significant unexplained sensory/motor deficits in the upper
extremity

e Pulmonary or vascular compromise
e Inability to perform any movements of the shoulder
e Shoulder pain at rest

patients are informed and educated about their condition,
and participate in the decision-making process (Stiggelbout
et al., 2012).

43 | Recommendation 3: Management of
recent-onset shoulder pain (<3 months)

For shoulder pain <3 months duration, clinicians may con-
sider low-level laser therapy (LLT); multimodal care in-
cluding heat/cold, joint mobilization, and range of motion
exercise; cervicothoracic spine manipulation and mobili-
zation for shoulder pain when associated pain or restricted
movement of the cervicothoracic spine; or thoracic spine
manipulation (Tables 5 and 6, Figures 1 and 2). In view of
evidence of no effectiveness, clinicians should not offer ul-
trasound; taping; interferential current therapy; diacutaneous
fibrolysis; soft tissue massage; or cervicothoracic spine ma-
nipulation and mobilization as an adjunct to exercise (i.e.,
range of motion, strengthening and stretching exercise) for
shoulder pain (defined as pain between the neck and the
elbow at rest or during movement of the arm).

43.1 | Passive physical modalities

For subacromial impingement syndrome, clinicians may
offer low-LLT for short-term pain reduction (pulsed laser, 10
sessions over 2 weeks). The parameter of low-LLT is (a) peak
power = 1 kW, average power = 6 W, maximum energy of sin-
gle impulse = 150 mJ, duration of single impulse < 150 ms,
fluency = 760 mJ/cmz, wavelength = 1,064 nm; or (b) wave-
length = 890 nm, time = 2 min/point, power 2—4 J/em? in
each point. This recommendation is based on two low risk of
bias RCTs suggesting low-LLT was more effective in short-
term pain reduction than placebo (Abrisham et al., 2011) or
continuous ultrasound (Santamato et al., 2009).

Clinicians should not offer ultrasound. This recommenda-
tion is based on evidence from three low risk of bias RCTs
that found similar outcomes: (a) between ultrasound and pla-
cebo (Ainsworth et al., 2007; Van Der Heijden et al., 1999);
(b) between ultrasound and phonophoresis (Perez-Merino
et al., 2016); and (c) between ultrasound and iontophoresis
(Perez-Merino et al., 2016).

Clinicians should not offer interferential current therapy.
This recommendation is based on two low risk of bias RCTs
suggesting that interferential current therapy provided similar
outcomes to placebo (Nazligul et al., 2018; Van Der Heijden
et al., 1999).

Clinicians should not offer taping of the shoulder. This
recommendation is based on three low risk of bias RCTs sug-
gesting (a) precut kinesiology tape did not provide added ben-
efits to a shoulder exercise program (Devereaux et al., 2016);
(b) kinesiology tape led to similar outcomes as a single
steroid injection (statistically significant differences favor-
ing injection for pain [VAS], and function [SPADI], Goksu
et al., 2016); (c) rigid tape did not provide added benefits to
individualized physiotherapy (Apeldoorn et al., 2017).

43.2 | Manual therapy
Cervicothoracic spine manipulation and mobilization
For shoulder pain with associated pain or restricted movement
of the cervicothoracic spine, clinicians may consider cervico-
thoracic spine manipulation and mobilization as an adjunct
to usual care (i.e., information and advice, followed by an-
algesics), provided in 6 sessions over 12 weeks. The recom-
mendation is based on one low risk of bias RCT comparing
manipulation and mobilization in addition to usual care with
usual care alone. The study found that participants receiving
spinal manipulation and mobilization in addition to usual care
were more likely to report “completely recovered” or “much
improved” (Bergman et al., 2004). Spinal manipulation and
mobilization in addition to usual care brings similar benefit
to usual care alone in pain and health-related quality of life.
For shoulder pain (defined as pain between the neck and
the elbow at rest or during movement of the arm), clinicians
should not offer cervicothoracic manipulation and mobili-
zation as adjunct to exercise (i.e., range of motion exercise,
stretching and strengthening exercise). This recommendation
is based on one low risk of bias RCT comparing manipula-
tion and mobilization as an adjunct to exercise with exercise
alone (Mintken et al., 2016). The study suggested that cer-
vicothoracic manipulation and mobilization did not provide
added benefits to exercise.

Thoracic spine manipulation
For shoulder impingement syndrome, clinicians may
consider thoracic spine manipulation (two sessions with
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TABLE 5 Treatment recommendations for shoulder pain

Recent-onset Persistent Shoulder pain with
Recommendation shoulder pain shoulder pain calcific tendinitis

Duration 0-3 months >3 months Any duration

Provide information about the nature, management, and course of shoulder [ ) (] (]
pain as a framework for the initiation of the program of care

Supervised strengthening and stretching exercises for low-grade shoulder O [ ] O
pain (pain intensity < 3/10 cm or 30/100 mm on Visual Analog Scale).
This involves home-based strengthening and stretching of the rotator cuff
and scapulohumeral muscles, supervised weekly for 5 weeks

Supervised combined strengthening and stretching exercises (8 repetitions (@) () @)
of progressive shoulder flexion/extension/medial rotation/lateral rotation
strengthening, 2 sets, twice a week for 8 weeks; or home-based 5
repetitions of stretching of pectoralis minor and posterior shoulder per
day, 10-20 repetitions of progressive strengthening for rotator cuff and
serratus anterior, 3 sets per week for 8 weeks)

Supervised strengthening and stretching exercise focusing on rotator cuff O [ ] @]
and scapula stabilizers. This involves supervised and home-based: (a)
strengthening eccentric exercises for the rotator cuff (supraspinatus,
infraspinatus, and teres minor) and concentric/eccentric exercises for
the scapula stabilizers (middle and lower trapezius, rhomboideus, and
serratus anterior; 15 times/set, 3 sets twice daily for the first 8 weeks and
once daily for weeks 9-12); (b) a posterior shoulder stretch (30-60 s, 3
times/set, 2 sets daily for the first 8 weeks and once daily for weeks 9-12)

Supervised progressive shoulder strengthening exercise. This involves (@) ) @)
shoulder flexion/extension/medial rotation/ lateral rotation strengthening
(2 sets, supervised twice a week for 8 weeks)

Supervised and home-based strengthening exercise. This involves @) (] O
progressive supervised exercises in seven visits and home-based
exercise program (>4 times/week using 9 different exercises with 30—40
repetitions 3 times)
Home-based rotator cuff strengthening exercise. This involves home- O [} O
based internal and external rotation resisted with a therapeutic band and
increased load once pain decreased (once a day for 3 sets of 10 repetitions
at speed of 6 s/repetition (2-s concentric phase, 2-s isometric phase and
2-s eccentric phase) over 12 weeks)

Home-based strengthening shoulder abduction. This involves isometric O [ ] @)
abduction and progressed to isotonic abduction through increased
repetitions and load using a resistive therapeutic band or hand weight (3
sets of 10—15 repetitions, twice per day)

Five sessions per week over three weeks laser acupuncture with @) (] O
parameters: wavelength = 850 nm, power output = 100 mV, spot
area = 0.07 cm?, 40 s of 4 J/cm? dosage for each acupuncture point, with
a total of 11 acupuncture points (GB21, LI 4, LI 11, LI 14, LI 15, LI 16,
SI9,SI 10, SI'11, TE 14, and TE 15)

Six sessions over 12 weeks cervicothoracic spine manipulation and o [ ] @]
mobilization for shoulder pain when associated pain or restricted
movement of the cervicothoracic spine

Two sessions with three to four days interval of thoracic spine [ ) [ ] O
manipulation

General physician care (information, advice, and pain contingent medical O [ ] @]
or pharmaceutical therapy)

Eight to ten sessions over a maximum 5-6 weeks of multimodal care that [ ) (] O
includes heat, cold, joint mobilization, and range of motion exercise

(Continues)
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TABLE 5 (Continued)

Recommendation

Ten sessions over 2 weeks pulsed low-level laser therapy with
parameters: (a) peak power = 1 kW, average power = 6 W, maximum
energy of single impulse = 150 mJ, duration of single impulse
<150 ms, fluency = 760 mJ/crnz, wavelength = 1,064 nm; or (b)

wavelength = 890 nm, time = 2 min/point, power 2—4 J/em? in each point

A maximum of 4 sessions over 4 weeks shock-wave therapy with an
amplitude ranging from 0.08 to 0.60 mJ/mm>

Recent-onset Persistent Shoulder pain with
shoulder pain shoulder pain calcific tendinitis

[ J [ O

O @) [

Note: @ represents recommended interventions to be considered for the specified duration/type of shoulder pain, and O represent that there is no recommendation for

this intervention with respect to the specified duration/type of shoulder pain.

TABLE 6 Treatment interventions that

should not be offered for shoulder pain .
Recommendation

Do not offer

Persistent
shoulder pain

Recent-onset
shoulder pain

Shoulder pain with
calcific tendinitis

0-3 months >3 months Any duration

Interferential current therapy @ o O

Shock-wave therapy

Taping of the shoulder

Ultrasound

Cervicothoracic spine

manipulation and

® 6 & O
® 6 0O
O O O O

mobilization as an adjunct
to exercise (i.e., range of

motion, strengthening and

stretching exercise) for

shoulder pain (defined as

pain between the neck and

the elbow at rest or during

movement of the arm)

Diacutaneous fibrolysis

Soft tissue massage

[ ] [ ] (@)
[ ] o (@)

Note: @ represents interventions that should not be offered for the specified duration/type of shoulder pain,

and O represents that there is no ‘do not offer’ recommendation for this intervention with respect to the

specified duration/type of shoulder pain.

3—4 days interval). This recommendation is based on one
low risk of bias RCT that thoracic spine manipulation is
more effective than sham in reducing shoulder pain (Haik
et al., 2017).

43.3 | Multimodal care

For unilateral pain in shoulder region, clinicians may con-
sider 8—10 sessions over a maximum 5-6 weeks of mul-
timodal care that includes heat, cold, joint mobilization,
and range of motion exercise. This recommendation is
based on two low risk of bias RCTs examining the ef-
fectiveness of multimodal care for recent-onset shoulder
pain (Ginn & Cohen, 2005; Hay et al., 2003). This body of
evidence suggests that the effective multimodal programs

of care included range of motion, mobilization, heat and
cold.

434 | Soft tissue therapy

Clinicians should not offer diacutaneous fibrolysis. This rec-
ommendation is based on one low risk of bias RCT with three
study groups that found diacutaneous fibrolysis did not pro-
vide additional benefit to a multimodal program of care and
provided similar outcomes to sham diacutaneous fibrolysis
(Barra Lopez et al., 2013).

Clinicians should not offer soft tissue massage. This rec-
ommendation is based on one low risk of bias RCT suggest-
ing that soft tissue massage did not provide added benefits
to a shoulder exercise program (van der Dolder et al., 2015).
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4.4 | Recommendation 4: Management of
persistent shoulder pain (>3 months)

For shoulder pain >3-month duration, clinicians may consider
stretching and/or strengthening exercises; laser acupuncture;
low-LLT; multimodal care (heat/cold, joint mobilization,
range of motion exercise); general physician (GP) care (in-
formation, advice, and pharmacological pain management if
necessary); cervicothoracic spine manipulation and mobili-
zation for shoulder pain when associated pain or restricted
movement of the cervicothoracic spine; or thoracic spine ma-
nipulation (recommendation Tables 5 and 6; Figures 1 and 2).
In view of evidence of no effectiveness, clinicians should not
offer shock-wave therapy; ultrasound; taping; interferential
current therapy; diacutaneous fibrolysis; or soft tissue mas-
sage; or cervicothoracic spine manipulation and mobilization
as an adjunct to exercise (i.e., range of motion, strengthening
and stretching exercise) for shoulder pain (defined as pain
between the neck and the elbow at rest or during movement
of the arm).

4.4.1 | Exercise

Home-based combined strengthening and stretching
exercise with supervision

For shoulder impingement symptoms, clinicians may
offer home-based combined strengthening and stretch-
ing exercises with supervision. This involves home-based
stretching and strengthening exercises for 8 weeks with
supervision in one to two follow-up visits, including five
repetitions per day of stretching of pectoralis minor and
posterior shoulder, and 10-20 repetitions of progressive
strengthening (using hand-held weights and therapeutic
bands) for rotator cuff and serratus anterior of 3 sets per
week (Ludewig & Borstad, 2003). This recommendation is
based on one low risk of bias RCT suggesting that home-
based combined strengthening and stretching exercise with
supervision was more effective than no treatment (Ludewig
& Borstad, 2003).

For pain at the shoulder joint and/or the proximal arm that
is exacerbated by active shoulder movements, clinicians may
consider home-based combined strengthening and stretching
exercises with weekly supervision for 5 weeks. This involves
home-based strengthening and stretching of the rotator cuff
and scapulohumeral muscles, with weekly supervision for
5 weeks. This recommendation is specifically for low-grade
shoulder pain (pain intensity <3/10 cm or 30/100 mm on
VAS). This recommendation is based on one low risk of bias
RCT suggesting that home-based combined strengthening
and stretching exercises with supervision provided similar
short-term benefits to a single corticosteroid injection or a
multimodal program of care (Ginn & Cohen, 2005).

For chronic subacromial impingement syndrome, clini-
cians may consider home-based specific shoulder exercises
with supervision focusing on rotator cuff and scapula stabiliz-
ers (Bjornsson Hallgren et al., 2017; Holmgren et al., 2012).
This involves home-based exercise with supervision in seven
visits: (a) strengthening eccentric exercises for the rotator
cuff (supraspinatus, infraspinatus, and teres minor) and con-
centric/eccentric exercises for the scapula stabilizers (middle
and lower trapezius, rhomboideus, and serratus anterior; 15
times/set, 3 sets twice daily for the first 8 weeks and once
daily for week 9-12); and (b) a posterior shoulder stretch
(30-60 s, 3 times/set, 2 sets daily for the first 8 weeks and
once daily for week 9-12). This recommendation is based
on one low risk of bias RCT suggesting specific shoulder
exercise was more effective than non-specific exercise in re-
ducing night pain. Furthermore, participants in the specific
exercise group were more likely to report recovery and less
likely to choose surgery.

Clinic-based strengthening exercise

For shoulder impingement symptoms, clinicians may
offer supervised strengthening exercise. This involves 2
sets of 8 repetitions of progressive shoulder flexion/exten-
sion/medial rotation/lateral rotation strengthening, super-
vised twice a week for 8 weeks (Lombardi et al., 2008).
These strengthening exercises used multi-pulley muscle-
building equipment (flexion, extension, medial rotation,
lateral rotation). This recommendation is based on one
low risk of bias RCT suggesting supervised strengthen-
ing exercise was more effective than a wait list (Lombardi
et al., 2008).

Home-based strengthening exercise with supervision

For shoulder impingement syndrome, clinicians may con-
sider home-based strengthening exercise. This involves
progressive supervised exercises in seven visits and a
home-based exercise program (>4 times/week using 9
different exercises with 30—40 repetitions 3 times; Ketola
et al.,, 2009, 2013). These strengthening exercises used
therapeutic bands and light weights; as strength improved,
resistance was increased. This recommendation is based on
one low risk of bias RCT suggesting home-based strength-
ening exercise with supervision led to similar outcomes as
surgery plus post-surgical rehabilitation at 2 and 5 years
(Ketola et al., 2009, 2013).

Home-based strengthening exercise

For subacromial impingement symptoms, clinicians may
consider home-based rotator cuff strengthening exercise.
This involves home-based internal and external rotation
resisted with a therapeutic band and increased load once
pain decreased (once a day for 3 sets of 10 repetitions at a
speed of 6 s/repetition [2-s concentric phase, 2-s isometric
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phase and 2-s eccentric phase] over 12 weeks; Maenhout
et al., 2013). This recommendation is based on one low risk
of bias RCT suggesting home-based heavy load eccentric
loading training provided similar outcomes when added to
home-based rotator cuff strengthening exercise (Maenhout
et al., 2013).

For chronic rotator cuff tendinopathy with shoulder pain
with or without referral into the upper limb, clinicians may
consider home-based strengthening shoulder abduction.
This involves isometric abduction, progressing to isotonic
abduction through increased repetitions and loading using
a resistive therapeutic band or hand weight (3 sets of 10—
15 repetitions, twice per day; Littlewood et al., 2016). This
recommendation is based on one low risk of bias study
suggesting home-based progressive shoulder abduction
provided similar outcomes to individualized physiotherapy
(Littlewood et al., 2016).

4.42 | Laser acupuncture (laser therapy on
acupuncture points)

For subacromial impingement syndrome, clinicians may
offer laser acupuncture (5 sessions per week over 3 weeks).
The parameter of laser acupuncture is: wavelength = 850 nm,
power output = 100 mV, spot area = 0.07 cm?, 40 s of 4 J/
cm? dosage for each acupuncture point, with a total of 11 acu-
puncture points (Kibar et al., 2017). This recommendation
is based on one low risk of bias RCT suggesting that laser
acupuncture was more effective than sham for subacromial
impingement syndrome (Kibar et al., 2017).

443 | Passive physical modalities

For subacromial impingement syndrome, clinicians may
offer low-LLT for short-term pain reduction (pulsed laser,
10 sessions over 2 weeks). The parameter of LLT is (a) peak
power = 1 kW, average power = 6 W, maximum energy of sin-
gle impulse = 150 mJ, duration of single impulse < 150 ms,
fluency = 760 mJ/cmz, wavelength = 1,064 nm; or (b) wave-
length = 890 nm, time = 2 min/point, power 2—4 J/em? in
each point. This recommendation is based on two low risk of
bias RCTs suggesting LLT was more effective in short-term
pain reduction than placebo (Abrisham et al., 2011) or con-
tinuous ultrasound (Santamato et al., 2009).

Clinicians should not offer shock-wave therapy for shoul-
der impingement syndrome. This recommendation is based
on four low risk of bias RCTs suggesting that (a) shock-
wave therapy provided similar outcomes to placebo (Kolk
et al., 2013; Kvalvaag et al., 2017, 2018; Speed et al., 2002);
and (b) shock-wave therapy provided similar outcomes to mul-
timodal care (Engebretsen et al., ,2009, 2011). Furthermore,

participants receiving multimodal care were more likely to
report improvement in shoulder pain and function (measured
by the Shoulder Pain and Disability Index) and returned to
work earlier than participants receiving shock-wave therapy
(Engebretsen et al., ,2009, 2011). Although one RCT re-
ported shock-wave therapy was more effective than placebo
(Li et al., 2017), the preponderance of evidence suggests
shock-wave therapy provided similar outcomes to placebo or
was less effective than multimodal care.

Clinicians should not offer ultrasound. This recommenda-
tion is based on evidence from three low risk of bias RCTs
that found similar outcomes: (a) between ultrasound and pla-
cebo for nonspecific shoulder pain (Ainsworth et al., 2007;
Van Der Heijden et al., 1999); (b) between ultrasound and
phonophoresis for subacromial impingement syndrome
(Perez-Merino et al., 2016); and (c) between ultrasound and
iontophoresis (Perez-Merino et al., 2016).

Clinicians should not offer interferential current therapy
for persistent shoulder pain. This recommendation is based
on two low risk of bias RCTs suggesting that interferential
current therapy provided similar outcomes to placebo (Van
Der Heijden et al., 1999; Nazligul et al., 2018).

Clinicians should not offer taping for impingement syn-
drome. This recommendation is based on two low risk of bias
RCTs suggesting (a) precut kinesiology tape did not provide
added benefits to a shoulder exercise program (Devereaux
et al., 2016) and (b) rigid tape did not provide added benefits
to individualized physiotherapy (Apeldoorn et al., 2017).

444 | Manual therapy

Cervicothoracic spine manipulation and mobilization

For shoulder pain with associated pain or restricted move-
ment of the cervicothoracic spine, clinicians may consider 6
sessions over 12 weeks of cervicothoracic spine manipulation
and mobilization as an adjunct to usual care (i.e., information
and advice, followed by analgesics). The recommendation
is based on one low risk of bias RCT comparing manipu-
lation and mobilization in addition to usual care with usual
care alone (Bergman et al., 2004). The study found that par-
ticipants receiving spinal manipulation and mobilization in
addition to usual care were more likely to report “completely
recovered” or “much improved” (Bergman et al., 2004).
However, spinal manipulation and mobilization in addition
to usual care showed similar benefit to usual care alone for
measures of pain, and health-related quality of life.

For shoulder pain (defined as pain between the neck and
the elbow at rest or during movement of the arm), clinicians
should not offer cervicothoracic manipulation and mobiliza-
tion as an adjunct to exercise (i.e., range of motion exercise,
stretching and strengthening exercise). This recommendation
is based on one low risk of bias RCT comparing manipulation
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and mobilization as an adjunct to exercise with exercise alone
(Mintken et al., 2016). The study suggested that cervicotho-
racic manipulation and mobilization did not provide added
benefits to exercise in pain and disability.

Thoracic spine manipulation

For shoulder impingement syndrome, clinicians may con-
sider thoracic spine manipulation (two sessions with 3—4 days
interval). This recommendation is based on one low risk of
bias RCT that demonstrated thoracic spine manipulation is
more effective than sham in reducing shoulder pain (Haik
etal., 2017).

Cervical mobilization

For shoulder impingement syndrome, clinicians should not
offer cervical mobilizations as adjunct to multimodal care
including manual therapy, stretching, isotonic strengthening,
and restoration of normative movement. This recommenda-
tion is based on one low risk of bias RCT comparing cervical
mobilizations as adjunct to multimodal care with the same
multimodal care without cervical mobilizations. The study
suggested that cervical mobilization did not provide addi-
tional benefit to a multimodal program of care in pain and
disability (Cook et al., 2014). Furthermore, similar propor-
tion of participants in the two groups considered their state to
be acceptable (i.e., unlikely to seek further treatment).

4.45 | Multimodal care

For persistent shoulder pain, clinicians may consider usual
GP care (information, advice, and pharmacological pain
management if necessary). This recommendation is based on
one low risk of bias RCT examining the effectiveness of GP
care (Geraets et al., 2005) and one cost-effectiveness study
of GP care (Geraets et al., 2006). Usual GP care (information
and advice followed by analgesics if necessary, local injec-
tion of a corticosteroid if no improvement within 2 weeks)
leads to similar outcomes to behavioral and graded exercise
therapy but cost less than behavioral and graded exercise
therapy from the societal perspective.

For persistent shoulder pain, clinicians may consider 8—10
sessions over a maximum of 5-6 weeks of multimodal care
that includes heat, cold, joint mobilization, and range of mo-
tion exercises provided in 8—10 sessions over a maximum
of 5-6 weeks (Ginn & Cohen, 2005; Hay et al., 2003). The
multimodal program of care may only be considered if not
previously provided in the first 3 months of care. However,
a second course may be indicated if the patient has demon-
strated ongoing and significant improvement.

Clinicians should not offer multimodal care that com-
bines exercise, mobilization, taping, psychological inter-
ventions, and massage for persistent shoulder pain. This

recommendation is based on the body of evidence from five
low risk of bias RCTs examining the effectiveness of multi-
modal care for persistent shoulder pain (Bennell et al., 2010;
Engebretsen et al., ,2009, 2011; Haahr & Andersen, 2006;
Haahr et al., 2005; Kromer et al., 2014; Rhon et al., 2014).
The body of evidence suggests that a multimodal program
of care including exercise, mobilization, taping, psychologi-
cal interventions, and massage is not effective for persistent
shoulder pain.

4.4.6 | Soft tissue therapy
Clinicians should not offer diacutaneous fibrolysis for subac-
romial impingement. This recommendation is based on one
low risk of bias RCT with three study groups that found dia-
cutaneous fibrolysis did not provide additional benefit to a
multimodal program of care and provided similar outcomes
to sham diacutaneous fibrolysis (Barra Lopez et al., 2013).
Clinicians should not offer soft tissue massage for non-
specific shoulder pain. This recommendation is based on one
low risk of bias RCT suggesting that soft tissue massage did
not provide added benefits to a shoulder exercise program
(van der Dolder et al., 2015).

4.5 | Recommendation 5: Management of
shoulder pain with calcific tendinitis

For shoulder pain with calcific tendinitis, clinicians may con-
sider shock-wave therapy (Tables 5 and 6; Figures 3 and 4).

4.5.1 | Passive physical modalities — Shock-
wave therapy

Clinicians may offer a maximum of 4 sessions over 4 weeks
of shock-wave therapy with an amplitude ranging from 0.08—
0.60 mJ/mm? for persistent shoulder calcific tendinitis. This
recommendation is based on three low risk of bias RCTs: (a)
shock-wave therapy was more effective than sham (Cacchio
et al., 2006); (b) high-energy shock-wave therapy was more
effective than low-energy shock-wave therapy (Albert
et al., 2007; Gerdesmeyer et al., 2003); and (c) low energy
shock-wave therapy provided similar outcomes to sham
(Gerdesmeyer et al., 2003).

4.6 | Recommendation 6:
Reevaluation and discharge

This recommendation is based on universal principles
of health professions' standards of practice and should
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be performed as a component of standard clinical care.
Clinicians should reassess the patient at every visit to deter-
mine if (a) additional care is necessary; (b) the condition is
worsening; or (c) the patient has recovered. The decision to
end treatment should be made collaboratively by the patient
and the clinician, on the basis of findings of satisfactory re-
covery. Health care professionals can use the self-rated re-
covery question to measure recovery: “How well do you feel
you are recovering from your injuries?”” (Carroll et al., 2016;
Fischer et al., 1999). The response options include (a) com-
pletely better, (b) much improved, (c) slightly improved, (d)
no change, (e) slightly worse, (f) much worse, (g) worse than
ever. Patients reporting to be ‘completely better’ or ‘much
improved’ should be considered recovered. The self-rated
recovery question has been demonstrated to be a valid and
reliable global measure of recovery in patients with shoulder
pain (Carroll et al., 2016; Fischer et al., 1999). Patients who
have not recovered should follow the care pathway outlined
in the guideline (Figures 1-4).

5 | DISCUSSION

Our shoulder guideline provides evidence-based recommen-
dations (i.e., recommendations 3, 4, and 5) to help clinicians
deliver effective interventions for the management of soft tis-
sue disorders of the shoulder (excluding major pathology).
The recommended interventions aim to promote uniform
high-quality care based on systematic reviews of the litera-
ture and synthesis of best available evidence. Implementing
the evidence-based recommendations for shoulder pain will
likely improve patient outcomes, reduce regional variations,
and improve the efficiency of the healthcare system (Anis
et al., 1995; Nichol et al., 1999; Rutten et al., 2010). Our
recommendations on assessment, patient education, and re-
evaluation and discharge (i.e., recommendations 1, 2, and
6) are based on universal principles of health professions'
standards of practice (Hopman et al., 2013; Stiggelbout
et al.,, 2012; Washington State Department of Labor and
Industries, 2014).

Our guideline focuses on the management of soft tis-
sue disorders of the shoulder. We included grade I to II
sprains or strains, nonspecific shoulder pain, shoulder
tendinitis, impingement syndromes, bursitis, partial thick-
ness tears, shoulder osteoarthritis, and other soft tissue
injuries of the shoulder. These soft tissue shoulder disor-
ders represent most common causes of shoulder pain with
similar mechanisms and clinical symptoms and signs in a
primary care setting (ACOEM, 2016; Colorado Division
of Workers' Compensation, 2015; Ostor et al., 2005).
Coexisting etiologies were noted in 77% of patients (House
& Mooradian, 2010). Impingement syndromes commonly
coexist with other shoulder pathologies such as rotator

cuff partial tears and bursitis (Romeyn & Manske, 2018).
Furthermore, clinical tests can elicit symptoms of other co-
existing shoulder pathology (Romeyn & Manske, 2018).
Therefore, our guideline targets soft tissue disorders of the
shoulder as an entity.

51 | Summary of recommendations
Clinicians should rule out major structural or other patholo-
gies as the cause of shoulder pain. In the absence of major
structural or other pathologies, clinicians should develop
a care plan in partnership with the patient. Risks and ben-
efits of the care plan should be discussed with the patient.
Furthermore, clinicians should discuss with the patient the
range of effective interventions available for the management
of shoulder pain.

Clinicians should educate and reassure patients about the
benign and self-limited nature of shoulder pain as a frame-
work for the initiation of the care plan. For recent shoulder
pain (<3 months), clinicians should consider low-LLT or
multimodal care involving an active component (i.e., heat/
cold, joint mobilization, range of motion exercise) as their first
choice. For persistent shoulder pain (>3 months), clinicians
should consider: (a) home-based combined strengthening
and stretching exercise with supervision; (b) clinical-based
strengthening exercise; (c) laser acupuncture; (d) low-LLT;
or (e) multimodal care involving an active component (i.e.,
heat/cold, joint mobilization, range of motion exercise) as
their first choice. For persistent shoulder pain, home-based
exercise and general physical care (information, advice, and
pharmacological pain management if necessary) are alterna-
tive options to meet patients' need and treatment goals. With
pain or restricted movement of the cervicothoracic spine,
cervicothoracic spine manipulation and mobilization, or tho-
racic spine manipulation can be considered for both recent
and persistent shoulder pain. For shoulder pain with calcific
tendinitis, clinicians can consider shock-wave therapy.

Our guideline provides parameters on the dosage of in-
terventions that are informed by high quality RCTs. It is im-
portant to note that all recommended interventions provide
small benefits.

Our guideline identifies clinical interventions that
should not be prescribed because their effectiveness is
not clearly established. We found inconclusive evidence
on needle acupuncture for persistent shoulder pain be-
cause the results of three low risk of bias RCTs conflicted
with each other (Molsberger et al., 2010; Perez-Palomares
et al., 2017; Vas et al., 2008) and one low risk of bias RCT
compared acupuncture on different trigger points (Calvo-
Lobo et al., 2018). Furthermore, our guideline does not rec-
ommend stand-alone structured patient education because
its effectiveness has not been evaluated in high-quality



YU ET AL.

studies (Randhawa et al., 2015). Instead, patient education
serves as a framework for initiating the program of care in
this guideline.

5.2 | Applicability of the guideline

Barriers and facilitators of guideline utilization and ad-
herence have been identified in the literature (Arksey &
O'Malley, 2005; Cabana et al., 1999; Levac et al., 2010).
The main barriers to guideline utilization in all healthcare
practitioners managing musculoskeletal disorders include (a)
disagreement between recommendations and patient expec-
tations; (b) guidelines not specific to individual patients; (c)
unfamiliarity with the term “non-specific” or with the biopsy-
chosocial model of MSDs; (d) time-consuming; and (e) het-
erogeneity in guideline methods (Sorondo et al., 2021). The
main facilitators include (a) clinician's interest in evidence-
based practice; (b) perception from clinicians that the guide-
line will improve triage, diagnosis and management; (c)
time efficiency; and (d) standardized language (Sorondo
etal., 2021).

To enhance utilization of our guideline, we (a) recom-
mend developing a care plan in partnership with the patient;
(b) clearly defined the target conditions; (c) used a standard-
ized language for the recommendations; (d) created Quick
Reference Guides and Algorithms for the point of care; and
(e) clearly described methodology and steps of developing
the recommendations. Furthermore, we have developed cli-
nicians' and patients' handouts and shoulder exercise videos
(Canadian Chiropractic Guideline Initiative, 2021a, 2021b).
These resources are available in English and French lan-
guages for the use of the public.

5.3 | Comparison to previous guidelines

Overall, our recommendations agree with those of previous
clinical practice guidelines for soft tissue disorders of the
shoulder (ACOEM, 2016; Colorado Division of Workers'
Compensation, 2015; IICAC, 2014). Three guidelines rec-
ommended exercise and manual therapy (manipulation and
mobilization; ACOEM, 2016; Colorado Division of Workers'
Compensation, 2015; IICAC, 2014); and two guidelines
recommended heat and cold (ACOEM, 2016; Colorado
Division of Workers' Compensation, 2015). With new evi-
dence, our guideline provides frequency, duration, dosage
of exercise and differentiate first line exercise therapy (i.e.,
to offer home-based combined strengthening and stretching
exercise with supervision or clinical-based strengthening
exercise) and second line exercise therapy (i.e., to consider
home-based combined strengthening and stretching exercise
with supervision for low grade shoulder pain or home-based

strengthening exercise). Our guideline specifies when to
apply manual therapy (i.e., for restricted movement of the
cervicothoracic spine). Furthermore, we recommend heat
and cold as components of multimodal care (heat/cold, joint
mobilization, range of motion exercise). All these details
should provide clinicians with better direction when planning
treat plans.

There are a few important differences between previ-
ous guidelines and ours. Specifically, we recommend of-
fering low-level laser as well as considering GP care and
multimodal care (heat/cold, joint mobilization, range of
motion exercise). We do not recommend nor refute the use
of needle acupuncture. Our systematic reviews identified
two low risk of bias studies which found that low-LLT
is more effective than placebo or ultrasound (Abrisham
et al., 2011; Santamato et al., 2009). We identified three
studies suggesting that GP care leads to similar outcomes
to multimodal care (behavioral treatment and graded ex-
ercise; Geraets et al., 2005); and multimodal care (heat/
cold, joint mobilization and range of motion exercise)
leads to similar outcomes to corticosteroid injection (Ginn
& Cohen, 2005; Hay et al., 2003) or exercise (Ginn &
Cohen, 2005). Furthermore, GP care is more cost-effective
than multimodal care (behavioral treatment and graded ex-
ercise therapy; Geraets et al., 2006). Moreover, our recent
systematic review found inconclusive evidence on the ef-
fectiveness of needle acupuncture (Molsberger et al., 2010;
Perez-Palomares et al., 2017; Vas et al., 2008).

5.4 | Comparison between our original and
final recommendations

Our updated searches (first and second updated searches
from 2014 to 2019) identified 25 articles for the manage-
ment of soft tissue shoulder pain. The evidence from up-
dated searches added new recommendations to the original
recommendations: (a) clinician may consider laser acu-
puncture (Kibar et al., 2017) and thoracic manipulation
(Haik et al., 2017) and (b) do not offer soft tissue mas-
sage (van der Dolder et al., 2015) and taping (Apeldoorn
et al., 2017; Devereaux et al., 2016; Goksu et al., 2016).
The evidence from updated searches strengthened the orig-
inal recommendations: (a) clinicians may consider stretch-
ing and/or strengthening exercise (Bjornsson Hallgren
et al., 2017; Heron et al., 2017; Holmgren et al., 2012;
Ketola et al., 2009, 2013; Littlewood et al., 2016;
Maenhout et al., 2013) and (b) do not offer shock-wave
therapy (Kolk et al., 2013; Kvalvaag et al., 2017, 2018),
interferential current therapy (Nazligul et al., 2018), and
ultrasound (Perez-Merino et al., 2016). Furthermore, we
updated original recommendations on manipulation and
mobilization to recommend “do not offer cervicothoracic
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spine manipulation and mobilization as an adjunct to ex-
ercise (i.e., range of motion, strengthening and stretching
exercise) for shoulder pain (defined as pain between the
neck and the elbow at rest or during movement of the arm;
Mintken et al., 2016).

Despite recent improvement in the quality of the litera-
ture on the management of shoulder pain, there are still im-
portant gaps. Specifically, the evidence is still inconclusive
on the effectiveness of needle acupuncture (Cox et al., 2016;
Perez-Palomares et al., 2017). Therefore, efforts should be
dedicated to determine the effectiveness of this intervention.
In addition, high-quality studies are needed to identify the
most effective dosage to optimize treatment response for all
interventions.

This guideline could be adapted for local use in other
jurisdictions.
and policy-makers use the ADAPTE framework to adapt
this guideline to their needs and environment (ADAPTE
Collaboration, 2010).

We recommend that clinicians, insurers

5.5 | Strengths and limitations

This clinical practice guideline was based on comprehen-
sive literature searches and developed from high-quality
evidence. When developing clinical recommendations, the
Guideline Expert Panel considered effectiveness, safety,
cost-effectiveness, consistency with societal and ethical val-
ues, and patient preferences and experiences. Moreover, the
Guideline Expert Panel considered the magnitude of ben-
efit of interventions on patient outcomes using established
MCIDs. Finally, the Guideline Expert Panel exercised edi-
torial independence and disclosed any relevant conflicts of
interest.

Our recommendations were limited by the amount, nature,
and quality of evidence published in the literature (Abdulla
et al., 2015; Cox et al., 2016; Goldgrub et al., 2016; Piper
et al., 2016; Randhawa et al., 2015; Southerst et al., 2015;
Yu et al., 2015). For example, inconclusive evidence on the
effectiveness of needle acupuncture prevents the develop-
ment of clinical recommendations (Calvo-Lobo et al., 2018;
Cox et al., 2016; Molsberger et al., 2010; Perez-Palomares
et al., 2017; Vas et al., 2008). Very few studies have inves-
tigated the effectiveness of stand-alone structured patient
education (Randhawa et al., 2015). We limited our search
to studies published in the English language to increase fea-
sibility, which may have excluded some relevant studies.
However, this is an unlikely source of bias because most
large-scale RCTs are published in English (Jiini et al., 2002).
Also, previous reviews showed that the restriction of sys-
tematic reviews to English language studies does not lead to
bias (Moher et al., 1996, 2003; Morrison et al., 2012; Sutton
et al., 2000).
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