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Philadelphia Panel Evidence-Based
Clinical Practice Guidelines on
Selected Rehabilitation Interventions
for Shoulder Pain

APTA is a sponsor of the
Decade, an international,
multidisciplinary initiative
to improve health-related
quality of life for people with
musculoskeletal disorders.

Introduction. A structured and rigorous methodology was developed for
the formulation of evidence-based clinical practice guidelines (EBCPGs),
then was used to develop EBCPGs for selected rehabilitation interventions
for the management of shoulder pain. Methods. Evidence from random-
ized controlled trials (RCTs) and observational studies was identified and
synthesized using methods defined by the Cochrane Collaboration that
minimize bias by using a systematic approach to literature search, study
selection, data extraction, and data synthesis. Meta-analysis was conducted
where possible. The strength of evidence was graded as level I for RCTs or
level II for nonrandomized studies. Developing Recommendations. An
expert panel was formed by inviting stakeholder professional organiza-
tions to nominate a representative. This panel developed a set of criteria
for grading the strength of both the evidence and the recommendation.
The panel decided that evidence of clinically important benefit (defined
as 15% greater relative to a control based on panel expertise and empiric
results) in patient-important outcomes was required for a recommenda-
tion. Statistical significance was also required but was insufficient alone.
Patient-important outcomes were decided by consensus as being pain,
function, patient global assessment, quality of life, and return to work,
providing that these outcomes were assessed with a scale for which
measurement reliability and validity have been established. Validating the
Recommendations. A feedback survey questionnaire was sent to 324
practitioners from 6 professional organizations. The response rate was
51%. Results. Only 1 positive recommendation of clinical benefit was
developed. Ultrasound provided clinically important pain relief relative to
a control for patients with calcific tendinitis in the short term (less than 2
months). There was good agreement with this recommendation from
practitioners (75%). For several interventions and indications (eg, ther-
motherapy, therapeutic exercise, massage, electrical stimulation, mechan-
ical traction), there was a lack of evidence regarding efficacy. Conclusions.
This methodology of developing EBCPGs provides a structured approach
to assessing the literature and developing EBCPGs that incorporates
clinicians’ feedback and is widely acceptable to practicing clinicians.
Further well-designed RCTs are warranted regarding the use of several
interventions for patients with shoulder pain where evidence was insuffi-
cient to make recommendations. [Philadelphia Panel Evidence-Based
Clinical Practice Guidelines on Selected Rehabilitation Interventions for
Shoulder Pain. Phys Ther. 2001;81:1719–1730.]

Key Words: Clinical practice guidelines, Evidence-based practice, Meta-analysis, Physical therapy,

Rehabilitation, Shoulder pain.
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INTRODUCTION

S
houlder pain is among the most common rea-
sons for visits to a general practitioner. The
prevalence of shoulder pain accompanied by
disability is approximately 20% in the general

population.1 Prospective studies in Europe have shown
that approximately 11 out of 1,000 patients seen by a
family practitioner have shoulder pain. Over 50% of
patients diagnosed by a general practitioner to have
shoulder tendinitis are referred for physical therapy.2

Numerous rehabilitation interventions are available for
the management of shoulder pain, including thermo-
therapy, therapeutic ultrasound, transcutaneous electri-
cal nerve stimulation (TENS), and therapeutic exercises.
Among general practitioners, there is a wide variety of
treatment approaches, likely related to uncertainty
about the efficacy of these multiple interventions.3 Fur-

thermore, the interpretation of shoulder pain research
is complicated by the broad inclusion criteria that allow
mixed populations with different etiologies of shoulder
pain.

Two systematic reviews of randomized controlled trials
(RCTs) of physical treatments for shoulder pain
reported no evidence of benefit for shoulder pain.4,5

Evidence-based treatment guidelines for certain inter-
ventions have been published in the British Medical
Journal (BMJ) clinical series for nonspecific shoulder
pain.6

The purpose of this article is to describe the evidence-
based clinical practice guidelines (EBCPGs) developed
by the Philadelphia Panel regarding rehabilitation inter-
ventions for shoulder pain. The aim of developing the
EBCPGs was to improve appropriate use of rehabilita-
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tion interventions for shoulder pain. The target users of
these guidelines are physical therapists, physiatrists,
orthopedic surgeons, rheumatologists, family physicians,
and neurologists.

METHODS
The detailed methods of the EBCPGs development
process are summarized in an accompanying paper in
this issue (see article titled “Philadelphia Panel
Evidence-Based Clinical Practice Guidelines on Selected
Rehabilitation Interventions: Overview and Methodolo-
gy”). Briefly, an a priori protocol was defined that was
followed for the conduct of separate systematic reviews
for each intervention.

Studies were eligible if they were RCTs, nonrandomized
controlled clinical trials (CCTs), or case control or
cohort studies that evaluated the interventions of inter-
est in a population with shoulder pain. Shoulder pain was
defined as nonspecific shoulder pain, calcific tendinitis,
bursitis, and capsulitis. Rheumatoid arthritis and osteo-
porotic shoulder pain were excluded from these guide-

lines because the underlying cause of pain is different.
The outcomes of interest were chosen by consensus by
the panel and included functional status, pain, ability to
work, patient global assessment, patient satisfaction, and
quality of life. The interventions assessed were massage,
thermotherapy (hot or cold packs), electrical stimula-
tion, TENS, therapeutic ultrasound, therapeutic exer-
cises, and combinations of these rehabilitation interven-
tions. Iontophoresis was excluded because it includes a
mix of medication and ultrasound, and medication is
not a physical rehabilitation intervention. Acceptable
control groups received either a placebo therapy or no
therapy. Only English-, French-, and Spanish-language
articles were accepted. Abstracts were not included.

A structured literature search was developed based on
the sensitive search strategy for RCTs recommended by
the Cochrane Collaboration7 and modifications pro-
posed by Haynes et al.8 The search strategy was
expanded to identify case control, cohort, and nonran-
domized studies. The search was conducted in the
electronic databases of MEDLINE, EMBASE, Current
Contents, CINAHL, and the Cochrane Controlled Trials
Register up to July 1, 2000. In addition, the registries of
the Cochrane Field of Rehabilitation and Related Ther-
apies and the Cochrane Musculoskeletal Group and the
Physiotherapy Evidence Database (PEDro) were
searched. The references of all included trials were
searched for relevant studies. Content experts were
contacted for additional studies.

Two independent reviewers (VAR, JP) appraised the
titles and abstracts of the literature search, using a
checklist with the a priori defined selection criteria.
Relevant studies were retrieved and the full articles were
assessed by 2 independent reviewers for inclusion. Data
were extracted by 2 independent reviewers from
included articles, using predetermined extraction forms
regarding the population characteristics, details of the
interventions, trial design, allocation concealment, and
outcomes. Methodological quality was assessed with on a
5-point validated scale that assigns 2 points each for

Table 1.
Details of Philadelphia Panel Classification System

Clinical
Importance

Statistical
Significance Study Designa

Grade A �15% P�.05 RCT (single or meta-analysis)
Grade B �15% P�.05 CCT or observational (single or meta-analysis), with a quality score

of 3 or more the 5-point Jadad methodologic quality checklist
Grade C� �15% Not significant RCT or CCT or observational (single or meta-analysis)
Grade C �15% Unimportantb Any study design
Grade D �0% (favors control) Well-designed RCT with �100 patients

a RCT�randomized controlled trial, CCT�controlled clinical trial.
b For grade C, statistical significance is unimportant (ie, clinical importance is not met; therefore, statistical significance is irrelevant).

Table 2.
Master Grid of Shoulder Pain Guidelinesa

Calcific
Tendinitis

Capsulitis, Bursitis,
Tendinitis,
Nonspecific Pain

Exercise nd � ID
Therapeutic

ultrasound
� A, I � C, I

TENS nd � ID
Massage nd � ID
Thermotherapy nd � ID
EMG biofeedback nd nd
Electrical stimulation nd nd
Combined

rehabilitation
interventions

nd nd

a TENS�transcutaneous electrical nerve stimulation,
EMG�electromyographic, nd�no data, ID�insufficient data, A�benefit
demonstrated, C�no benefit demonstrated, level I�evidence from
randomized controlled trials.
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randomization and double-blinding and 1 point for
description of withdrawals.9,10 Differences in data extrac-
tion and quality assessment were resolved by consensus.

Data were analyzed at 3 approximate time points post-
therapy: 1 month, 6 months, and 12 months. If outcomes
were reported at different intervals, the closest time was
used for these time points.

Data were analyzed using the Review Manager (RevMan)
computer program, Version 4.1 for Windows.* Continu-
ous data were analyzed using weighted mean differences
(WMDs) between the treatment and control groups at
the end of study, where the weight is the inverse of the
variance. Where an outcome was measured with differ-
ent scales (eg, pain, functional status), the data were
analyzed with standardized mean differences, calculated
using the mean and standard deviation. Dichotomous
data were analyzed using relative risks. Heterogeneity
was tested using a chi-square statistic. When heterogene-
ity was not significant, fixed-effects models were used.
With significant heterogeneity, random-effects models
were used.

To calculate clinical improvement (defined as 15%
improvement relative to a control), the absolute benefit
and the relative difference in the change from baseline
were calculated. Absolute benefit was calculated as the
improvement in the treatment group less the improve-
ment in the control group, in the original units. Relative
difference in the change from baseline was calculated as
the absolute benefit divided by the baseline mean
(weighted for the treatment and control groups). For
dichotomous data, the relative percentage of improve-
ment was calculated as the difference in the percentage
of improvement in the treatment and control groups.

The recommendations were graded by their level of
evidence (I or II) and by the strength of evidence (A, B,
or C). This grading system is shown in Table 1 and is
described more fully elsewhere (see article titled “Phila-
delphia Panel Evidence-Based Clinical Practice Guide-

lines on Selected Rehabilitation Inter-
ventions: Overview and Methodology”).
A master grid showing each rehabilita-
tion intervention assessed and the
strength and level of evidence is shown
in Table 2. For those interventions for
which 1 or more eligible studies were
found, the results follow the same
order as this grid (from left to right, top
to bottom).

Clinically important benefit was shown
for therapeutic ultrasound for calcific tendinitis
(Tab. 3). There is no evidence of clinically important
benefit for therapeutic ultrasound for other types of
shoulder pain (capsulitis, bursitis, tendinitis) (Tab. 4).

Therapeutic exercises, TENS, thermotherapy, and mas-
sage have limited evidence available, but the trials avail-
able were insufficient to draw conclusions11–16 (Tab. 5).
The Philadelphia Panel EBCPGs are compared with
other published guidelines in Appendix 1.

A survey questionnaire was sent to 324 practitioners for
feedback on the 9 grade A or B recommendations. Their
comments were reviewed by the Philadelphia Panel and
were incorporated in this EBCPG document.

RESULTS

Literature Search
The electronic literature search and hand-searching
identified 2,496 citations that pertained to shoulder
pain. Of these, 54 were retrieved for closer examination
after screening the titles and abstracts. Of these, only 23
met the inclusion criteria, and 12 citations that met the
inclusion criteria were excluded due to irrelevant out-
comes or lack of appropriate control group (Fig. 1).

CALCIFIC SHOULDER TENDINITIS

Eligible studies were identified only for therapeutic
ultrasound.

Therapeutic Ultrasound for Calcific Shoulder
Tendinitis, Level I (RCT), Grade A for Pain and
Function (Clinically Important Benefit)

Summary of Trials: One RCT (N�61) was included of
therapeutic ultrasound versus a placebo for calcific
tendinitis of the shoulder.17 One CCT was excluded
because no outcomes of interest were reported18 (only
range of motion [ROM] and size of calcified deposit
were reported). One RCT (N�22) was excluded because
acetic acid iontophoresis was combined with therapeutic
ultrasound.19

* Oxford, England: The Cochrane Collaboration, 2000.

Table 3.
Grade A Guideline: Clinically Important Benefit Demonstrateda

Guideline Recommendation Outcomes
Relative
Difference

Study
Design

Therapeutic ultrasound
for calcific shoulder
tendinitis

Grade A Pain, 8 wk 77% 1 RCT
Grade A Function, 8 wk 15% (N�61)
Grade A Quality of life,

8 wk
25%

a RCT�randomized controlled trial.
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Efficacy: Clinically important benefit demonstrated.
There was a clinically important and statistically signifi-
cant reduction in pain (77% relative to the control
group) and improvement in functional status (15%
relative to the control group) after 2 months of therapy
(Tab. 6, Fig. 2). There was also a decrease in calcification
of 37% relative to placebo17 (Tab. 7) (P �.05). There
were no differences between groups at 9 months
posttherapy.17

Strength of Published Evidence in Comparison With Other
Guidelines: The Philadelphia Panel found good evi-
dence (level I, RCT) of benefit with therapeutic ultra-
sound at 2 months, but no difference after the end of 9
months of therapy.

Clinical Recommendation in Comparison With Other
Guidelines: The Philadelphia Panel recommends there
is good evidence to include continuous therapeutic
ultrasound (5 times per week) as an intervention for

short-term pain relief of calcific shoulder tendinitis
(level I, grade A for pain and function) for a 2-month
period.

Practitioner Agreement

• Response rate for this EBCPG: 49%
• Percentage of practitioners giving comments for

this EBCPG: 32%
• Agree with recommendation: 76%
• Think a majority of my colleagues would agree:

61%
• Will (or already) follow this recommendation: 81%

Practitioner Comments

1. No difference at 9 months, so why recommend?

2. Frequency of treatment was very high in study by
Ebenlicher et al17 (5 times per week for 3 weeks).

3. Exercise is very helpful for these patients. Why was it
not evaluated?

Panel’s Response: The EBCPG clearly specifies the lack
of effect at 9 months, so that clinicians can decide
whether a short-term benefit is desirable. The frequency
of treatment is now specified in the EBCPG. No trials of
exercise for shoulder tendinitis met the inclusion crite-
ria for the EBCPG development process, as described in
Table 5.

NONSPECIFIC SHOULDER PAIN

Therapeutic Ultrasound for Nonspecific
Shoulder Pain (Capsulitis, Bursitis, Tendinitis),
Level I (RCT), Grade C for Pain, Patient Global
Assessment, and Function (No Evidence of
Benefit)

Summary of Trials: Four RCTs20–23 and 3 CCTs24–26

were identified that compared therapeutic ultrasound
with a placebo. Three trials were excluded due to lack of
a placebo (or untreated) control group.14,16,27 One
retrospective study of therapeutic ultrasound versus no
intervention was excluded.28

Table 4.
Grade C Rehabilitation Interventions: No Evidence of Clinically Important Benefita

Guideline Recommendation Outcomes
Relative
Difference Study Design

Therapeutic ultrasound for nonspecific shoulder
pain (capsulitis, bursitis, tendinitis)

Grade C Pain No benefit
demonstrated

3 RCTs, 3 CCTs
Grade C Function (N�376)
Grade C Patient global assessment

a RCT�randomized controlled trial, CCT�nonrandomized controlled clinical trial.

Table 5.
Rehabilitation Interventions With Insufficient Dataa

Intervention and
Indication Details

Therapeutic exercises for
nonspecific shoulder
pain

Two trials with poorly defined
diagnosis (Ginn et al11 defined
nonspecific shoulder pain as
“unilateral shoulder pain,” and
Pearlmutter et al12 looked at
nonspecific shoulder pain and
nonvalidated outcomes [pain and
function scale] in women with
osteoporosis)

Thermotherapy for
nonspecific shoulder
pain

1 CCT (N�20) with no relevant
outcomes (range of motion only)13

and 1 head-to-head CCT of ice
versus therapeutic ultrasound
(N�31)14

Massage for nonspecific
shoulder pain

Head-to-head RCT (N�24) of massage,
strengthening, and stretching versus
a different exercise program15

TENS for nonspecific
shoulder pain

Head-to-head RCT (N�29) of
therapeutic ultrasound versus
TENS16

a TENS�transcutaneous electrical nerve stimulation, CCT�nonrandomized
controlled clinical trial, RCT�randomized controlled trial.
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Efficacy: None demonstrated. Two RCTs (N�40) com-
pared continuous therapeutic ultrasound with a place-
bo.20,21 Meta-analysis of pain and function showed no
evidence of benefit at 2, 4, or 8 weeks. Two RCTs
(N�253) compared pulsed therapeutic ultrasound with
a palcebo and found no difference in pain or func-
tion.22,23 The results from 2 CCTs (N�50) also failed to
show a significant or minimal clincally important benefit
of therapeutic ultrasound on pain, patient global assess-
ment, or function as measured by activities of daily living
(ADL).24–26 The pooled results for pain and ADL are
shown in Figure 3. One CCT (n�20) demonstrated a
37% relative difference in pain between therapeutic
ultrasound (81%, 9 out of 11 patients) and placebo
(44%, 4 out of 9 patients) 3 weeks posttherapy, but
this difference was not staistically significant.25

Strength of Published Evidence in Comparison With Other
Guidelines: The Philadelphia Panel found good scientific
evidence (level I, RCTs), which showed no evidence of
benefit.

Clinical Recommendation in Comparison With Other
Guidelines: The Philadelphia Panel recommends
there is poor evidence to include or exclude either
continuous or pulsed therapeutic ultrasound alone
(grade C for pain, patient global assessment, and func-
tion) as an intervention for nonspecific shoulder pain
(due to capsulitis, bursitis, or tendinitis).

Interventions With Insufficient
Evidence
For therapeutic exercises, 2 CCTs were
identified of therapeutic exercises ver-
sus a control for shoulder pain, but
these trials were excluded due to non-
validated outcomes11 and poorly defined
diagnoses.12 One RCT (N�80) com-
pared a group that received exercise with
a control group that received detuned
laser.29 There was better functional status
(as indicated by the Neer shoulder score)
and less pain in the exercise group at
both 3 and 6 months; however, no vari-
ance was available, so the data could not
be analyzed.29 Several trials without con-
trol groups were excluded that com-
pared different types of exercise.30–33

For thermotherapy, one CCT of ice
versus a control was excluded because
no outcomes of interest were mea-
sured (ROM only).34

For TENS, one comparative RCT versus
therapeutic ultrasound was excluded.16

Therapeutic massage was used as a cointervention in a
physical therapy group, but the effects of the individual
massage component of the program could not be deter-
mined.15

Electromyographic (EMG) biofeedback was superior to
traditional exercises for anterior shoulder instability in
one RCT.32 However, because there was no control
group, it is impossible to draw conclusions about the
efficacy of EMG biofeedback.

Electrical stimulation was not used in any of the studies
identified.

DISCUSSION
A thorough literature search, data synthesis using meta-
analysis, quality assessment, and consensus panel assess-
ment have reviewed the evidence for 7 rehabilitation
interventions for shoulder pain. Only 1 intervention
(therapeutic ultrasound for calcified shoulder tendini-
tis) was shown to have a clinically important benefit.

As with other systematic reviews and guideline develop-
ment projects, there are methodologic limitations.
These limitations are discussed in the accompanying
methodology article (see article titled “Philadelphia
Panel Evidence-Based Clinical Practice Guidelines on
Selected Rehabilitation Interventions: Overview and
Methodology” in this issue).

Figure 1.
Cityscape of number of trials identified for shoulder pain. EMG�electromyographic,
TENS�transcutaneous electrical nerve stimulation.
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The effectiveness of rehabilitation interventions for the
management of shoulder pain is a complex issue. Rehabil-
itation specialists use concomitant treatment interventions
in daily practice.15,35 The therapeutic application of several
concurrent rehabilitation interventions are based on
empirical experience,35–37 and the measurement of their
effects is complex.38 The practice of rehabilitation requires
a better theoretical basis39,40 and well-designed controlled
trials.41

The Philadelphia Panel EBCPGs for the management of
shoulder pain are largely in agreement with previous
and recent EBCPGs6 for shoulder joint pain exhibited in

Appendix 1. The Philadelphia Panel
EBCPGs for shoulder joint pain have
the advantage that they were developed
based on a systematic grading of the
evidence determined by an expert
panel, and the evidence was derived
from systematic reviews and meta-
analyses using the Cochrane Collabora-
tion methodology. The finalized
EBCPGs were circulated for feedback
from practitioners to verify their appli-
cability and ease of use for practicing
clinicians. This rigorous methodologi-
cal procedure provides considerable
credibility for rehabilitation special-
ists who intend to use these EBCPGs
for the management of shoulder joint
pain in their daily practice.

There are very few published guide-
lines for the management of shoulder
pain. Managed care guidelines have
been developed based on observations
and expert opinion.42 Preferred con-
servative treatment programs are

described by the American Physical Therapy Associa-
tion.43 However, these guidelines are vague concerning
which interventions should be used and are not based on
a scientific review of the evidence.

There are several rehabilitation interventions that were
not assessed by this panel, such as the use of intra-
articular corticosteroid injections. There is evidence
from meta-analysis and clinical trials that these interven-
tions may offer clinically important benefit on shoulder
function and pain relief.44,45 The practitioner managing
a patient needs to consider other interventions that have
not been assessed by this EBCPG development project.

Table 6.
Pain, Function, and Quality of Life After 2 Months of Therapeutic Ultrasound for Calcific Shoulder Tendinitisa

Study Treatment Group Outcome
No. of
Patients

Baseline
Mean

End-of-
Study
Mean

Absolute
Benefit

Relative
Difference
in Change
From
Baseline

Ebenbichler et al17 E: therapeutic ultrasound
2.2 W/cm2

Pain, 0–15, 15 better 32 5.6 12 4.80 (I) on 15-point
Likert scale

77%(I)

C: placebo 29 6.9 8.5
Ebenbichler et al17 E: therapeutic ultrasound

2.2 W/cm2
Function: ADL index,

0–20, 20 better
32 15.0 18.6 2.20 (I) on 20-point

scale
15%(I)

C: placebo 29 14.6 16
Ebenbichler et al17 E: therapeutic ultrasound

2.2 W/cm2
Quality of life, 0–10

cm VAS
32 6.1 8.1 1.60 (I) on 10-cm

VAS
25%(I)

C: placebo 29 6.6 7

a E�exercise group, C�control group, ADL�activities of daily living, VAS�visual analog scale.

Figure 2.
Therapeutic ultrasound versus placebo for calcific shoulder tendinitis: pain at 2 and 9 months.
VAS�visual analog scale, CI�confidence interval.
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Therapeutic Ultrasound
Therapeutic ultrasound showed clinically important
benefit for calcified shoulder tendinitis.17 However,
ultrasound was not shown to provide clinically important
benefit for nonspecific shoulder pain such as capsulitis,
bursitis, or tendinitis. Phonophoresis was not considered
in our systematic review. The Philadelphia Panel recom-
mendation regarding nonspecific shoulder pain (level I,
grade C) agrees with the BMJ guidelines, which also
concluded that evidence for the effectiveness of ultra-
sound is lacking. It is suggested that therapeutic ultra-
sound is one of the rehabilitation interventions that is
selectively effective, depending on the condition treated
or the characteristics of therapeutic application.46,47

The RCTs were of good quality (4 out of 5 on the Jadad
scale9,10) (Appendix 2). The highest methodological
quality was found in the more recent RCTs.17,23 The type
of therapeutic ultrasound was continuous in all trials,
except for one trial23 in which a pulsed therapeutic
ultrasound type was used for a chronic shoulder condi-
tion. It is clinically recommended to use a continuous
mode in chronic conditions.48 There was a wide variety
of diagnostic groups, therapeutic applications, and

follow-up durations. Calibration of
the therapeutic ultrasound device
was not described in most studies.
These results concur partially with
previous systematic reviews5,35,49 of
nonspecific shoulder pain or soft
tissue shoulder disorders. These 3
systematic reviews did not include
the most recent trial on calcified
shoulder tendinitis17 in their analy-
ses. Further investigations should be
conducted on the optimal therapeu-
tic application of therapeutic ultra-
sound in relation to the type of
conditions managed.35,48

Therapeutic Exercises, EMG
Biofeedback, TENS,
Thermotherapy, Therapeutic
Massage, Electrical
Stimulation, and Combined
Rehabilitation Interventions

Despite the fact there is a positive physiological effect of
these interventions,46,50–55 there are no clinical data or
insufficient clinical information on the effectiveness of
therapeutic exercises, EMG biofeedback, TENS, thermo-
therapy, therapeutic massage, electrical stimulation, and
combined rehabilitation interventions for shoulder joint
pain. These results concur with recent systematic reviews
on physical rehabilitation interventions for painful shoul-
ders.4,5,44 These researchers included comparative trials as
well as placebo-controlled trials. Conclusions of head-to-
head comparison could lead to results that 2 rehabilitation
interventions are equally effective or equally ineffective.44

Firm conclusions of efficacy require comparison with a
standard treatment. Is there a standard treatment in phys-
ical rehabilitation? Obviously, there is an urgent need to
conduct well-designed studies on the effectiveness of these
interventions for shoulder pain.

Special attention on the characteristics of the therapeu-
tic application39 is needed in the field of rehabilitation.
For example, the types of exercises used, adequate
exercise intensity, and progression need to be clarified
according to patient-specific classification of physical

Table 7.
Calcification 9 Months After Therapeutic Ultrasound for Calcific Shoulder Tendinitisa

Study Treatment Group Outcome
No.
Improved

No. of
Patients

Risk (% of
Occurrence)

Risk
Difference

Ebenbichler
et al17

E: therapeutic ultrasound
2.2 W/cm2

Decreased
calcification

15 32 47% 37%

C: placebo 3 29 10%

a E�exercise group, C�control group.

Figure 3.
Therapeutic ultrasound for shoulder capsulitis, bursitis, or tendinitis: pain and function at 1 month.
VAS�visual analog scale, ADL�activities of daily living, CI�confidence interval.
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dysfunction, needs, treatment goals, and outcomes.56,57

The effectiveness of massage could be influenced by the
types of maneuvers used, the massage approach
adopted, years of experience of the therapist, number
and size of the muscles involved, the patient’s position
used, pressure exerted, rhythm and progression, and
frequency and duration of the treatment sessions.52 The
characteristics of a specific clinical device and the selection
of treatment variables are of key importance.50,51,53,58–60

The Philadelphia Panel was unable to make clinical
recommendations regarding these interventions for
shoulder pain. This is in agreement with the BMJ6 for all
of these rehabilitation interventions except for TENS.
The BMJ6 found good evidence regarding the effective-
ness of TENS for the management of shoulder pain as
opposed to the Philadelphia Panel, but this finding was
based on the use of TENS during distension arthrogra-
phy. This surgical intervention was excluded from the
Philadelphia Panel review. For therapeutic exercises, the
BMJ6 reported no evidence for exercises compared with
manual therapy for shoulder pain. No recommendation,
however, was made for therapeutic exercises alone.

Overall
The main difficulty in determining the effectiveness of
rehabilitation interventions is the lack of well-designed
prospective RCTs. Future research in physical therapy
should adopt rigorous methods such as the use of an
appropriate placebo (and double-blind procedure), ade-
quate randomization, homogeneous sample of patients
based on rigorous selection and diagnosis criteria, and
adequate sample size to detect clinically important dif-
ferences with confidence.

There is an urgent need for RCTs to determine whether
commonly applied rehabilitation interventions for
shoulder pain are effective at reducing pain and improv-
ing long-term patient-important outcomes. This
research should pay attention to the dosing schedule, in
terms of device characteristics for electrical modalities
and duration and frequency of sessions for physical
treatments. Furthermore, the adherence to recom-
mended therapy should be considered in the analysis.

CONCLUSION
There is evidence to support and recommend the use of
therapeutic ultrasound for calcified shoulder tendinitis.
There is a lack of evidence at present regarding whether
to include or exclude the use of therapeutic exercises,
thermotherapy, therapeutic massage, EMG biofeedback,
TENS, electrical stimulation, and combined rehabilita-
tion interventions for nonspecific shoulder pain in the
daily practice of physical rehabilitation.
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Appendix 1.
Strength of Published Evidence and Clinical Recommendations of Previous Evidence-Based Clinical Practice Guidelines (EBCPGs) for
Shoulder Paina

Rehabilitation
Intervention Philadelphia Panel (2001) BMJ6 (2000)

Therapeutic exercises Strength of published
evidence

Fair scientific evidence (level II) for
therapeutic exercises for nonspecific
shoulder pain

N/R

Clinical recommendations No evidence to include or exclude
therapeutic exercises alone for shoulder
pain

No evidence that therapeutic
exercises combined with manual
therapy is effective for shoulder
pain

Therapeutic ultrasound Strength of published
evidence

Good scientific evidence (level I) for
therapeutic ultrasound

N/R

Clinical recommendations Good evidence to include or exclude
(grade A for pain and function)
therapeutic ultrasound alone as an
intervention for calcified shoulder

Poor evidence to include or exclude
(grade C for pain, patient global
assessment, and function) therapeutic
ultrasound alone as an intervention for
nonspecific shoulder pain

Insufficient evidence of an effect of
therapeutic ultrasound for
shoulder pain

TENS Strength of published
evidence

Insufficient evidence N/R

Clinical recommendations Insufficient evidence to include or exclude
TENS alone as an intervention for
shoulder pain (ID)

Good evidence on the effects of
TENS on shoulder pain during
distension arthrography

EMG biofeedback Strength of published
evidence

None found N/R

Clinical recommendations No data found N/C

Therapeutic massage Strength of published
evidence

Insufficient scientific evidence (level ID)
for therapeutic massage

N/R

Clinical recommendations Insufficient evidence to include or exclude
(grade ID) therapeutic massage alone
as an intervention for shoulder pain

N/C

Thermotherapy Strength of published
evidence

Insufficient scientific evidence (level ID)
for cyrotherapy

N/R

Clinical recommendations Insufficient evidence to include or exclude
(grade ID) cryotherapy alone as an
intervention for shoulder pain

Insufficient evidence on the effects of
cryotherapy for shoulder pain

Electrical stimulation Strength of published
evidence

N/A N/C

Clinical recommendations No data found N/C

Combined rehabilitation
interventions

Strength of published
evidence

N/A N/R

Clinical recommendations No data found N/C

a N/A�not applicable, N/C�not considered, N/R�not reported, ID�insufficient data, TENS�transcutaneous electrical nerve stimulation,
EMG�electromyographic, BMJ�British Medical Journal.
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