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Background. Shoulder pain is a common musculoskeletal condition in the gen-
eral population. Passive physical modalities are commonly used to treat shoulder
pain. However, previous systematic reviews reported conflicting results.

Purpose. The aim of this study was to evaluate the effectiveness of passive
physical modalities for the management of soft tissue injuries of the shoulder.

Data Sources. MEDLINE, EMBASE, CINAHL, PsycINFO, and the Cochrane Cen-
tral Register of Controlled Trials were searched from January 1, 1990, to April 18,
2013.

Study Selection. Randomized controlled trials (RCTs) and cohort and case-
control studies were eligible. Random pairs of independent reviewers screened 1,470
of 1,760 retrieved articles after removing 290 duplicates. Twenty-two articles were
eligible for critical appraisal. Eligible studies were critically appraised using the
Scottish Intercollegiate Guidelines Network criteria. Of those, 11 studies had a low
risk of bias.

Data Extraction. The lead author extracted data from low risk of bias studies and
built evidence tables. A second reviewer independently checked the extracted data.

Data Synthesis. The findings of studies with a low risk of bias were synthesized
according to principles of best evidence synthesis. Pretensioned tape, ultrasound,
and interferential current were found to be noneffective for managing shoulder pain.
However, diathermy and corticosteroid injections led to similar outcomes. Low-level
laser therapy provided short-term pain reduction for subacromial impingement syn-
drome. Extracorporeal shock-wave therapy was not effective for subacromial
impingement syndrome but provided benefits for persistent shoulder calcific
tendinitis.

Limitations. Non-English studies were excluded.

Conclusions. Most passive physical modalities do not benefit patients with sub-
acromial impingement syndrome. However, low-level laser therapy is more effective
than placebo or ultrasound for subacromial impingement syndrome. Similarly, shock-
wave therapy is more effective than sham therapy for persistent shoulder calcific
tendinitis.
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Shoulder pain is common in the
general population, ranking
fourth behind low back pain,

knee pain, and neck pain as the most
prevalent musculoskeletal condi-
tions.1–3 One third of adults experi-
ence shoulder pain every year.2

Shoulder complaints place a signifi-
cant burden on the health care sys-
tem.4,5 In the United Kingdom, 2.4%
of the population consult general
practitioners for shoulder pain each
year.6 In the United States, more
than 500,000 rotator cuff surgical
repairs and shoulder arthroscopies
are performed annually.7 Moreover,
shoulder injuries are associated with
a substantial economic burden, cost-
ing an average of €326 per patient
during a 6-month period in Sweden.8

Musculoskeletal conditions are com-
monly managed with passive physi-
cal modalities.9,10 Despite being
commonly used, large insurers such
as the Ontario Workplace Safety and
Insurance Board (WSIB) do not rec-
ommend passive physical modalities
for the management of shoulder
pain.11 Such a recommendation is
consistent with the results of several
systematic reviews suggesting that
ultrasound, interferential current
therapy, and kinesiotaping are equal
to placebo or other interventions for
the management of shoulder disor-
ders.12–15 In addition, evidence on
the effectiveness of electromagnetic
field therapy, low-level laser therapy
(LLLT), and shock-wave therapy is
conflicting.14,16–18 However, these
reviews suffer from methodological
limitations that may have biased
their conclusions. Specifically, the
reviews pooled quantitative results
from heterogeneous studies13,14,16,17

and synthesized the evidence from
studies with small sample sizes or a
high risk of bias, or both.12–18

Therefore, an up-to-date systematic
review was needed to evaluate the
effectiveness of passive physical
modalities in the treatment of soft

tissue shoulder injuries. We aimed to
address the limitations of previous
reviews by assessing the homogene-
ity of samples across studies. More-
over, our review aimed to minimize
bias by restricting our synthesis to
high-quality evidence. The purpose
of our review was to determine the
effectiveness of passive physical
modalities on self-rated recovery,
functional recovery, pain intensity,
health-related quality of life, psycho-
logical outcomes, and adverse events
in patients with soft tissue injuries of
the shoulder.

Method
Registration
We registered this review with the
International Prospective Register of
Systematic Reviews (PROSPERO) on
June 14, 2013 (CRD42013004854).

Eligibility Criteria
Population. Our review targeted
studies of adults and children with
soft tissue injuries of the shoulder.
We included grade I to II sprains and
strains, nonspecific diffuse shoulder
pain, shoulder tendinitis, impinge-
ment syndromes, bursitis, and other
soft tissue injuries of the shoul-
der.19–22 We excluded studies of
shoulder pain due to pathology (eg,
fractures, dislocations, infections,
neoplasms, frozen shoulder, sys-
temic disease). The principles out-
lined in the Declaration of Helsinki
were followed.
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ptjournal.apta.org
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Interventions. We restricted our
review to studies on the effective-
ness of passive physical modalities.
Passive physical modalities include
physical modalities or devices that
do not require the active participa-
tion of patients (including rest). We
divided passive physical modalities
into 2 categories: physicochemical
and structural.9,10 Physicochemical
modalities use thermal or electro-
magnetic effect, such as cold, heat,
or light application at the skin level,
or light, ultrasonic, or electromag-
netic radiation, affecting structures
beneath the skin. Structural modali-
ties include nonfunctional assistive
devices that encourage rest in ana-
tomic positions (eg, pillows, seat
cushions) or actively inhibit or pre-
vent movement (eg, collars, corsets,
casts, slings, rest splints) and func-
tional assistive devices that align,
support, or indirectly facilitate func-
tion in the affected region (eg,
tenodesis splints, taping, assistive
braces).

Comparison groups. We included
studies that compared passive physical
modalities with other types of conser-
vative care, waiting list, sham/placebo,
or no intervention.

Outcomes. We aimed to capture
both specific and generic health out-
comes. Eligible studies had to
include one of the following out-
comes: (1) self-rated recovery (eg,
self-reported on a Likert scale); (2)
functional recovery (eg, range of
motion [ROM] measured with a
goniometer; function measured with
the Constant-Murley Scale [CMS];
disability measured with the Shoul-
der Pain and Disability Index
[SPADI]; self-reported return to
activities, work, or school); (3) pain
intensity (eg, measured with a visual
analog scale [VAS] or numerical rat-
ing scale); (4) health-related quality
of life (eg, measured with EuroQol
EQ-5D or the 36-Item Short-Form
Health Survey [SF-36]); (5) psycho-

logical outcomes (eg, depression
measured with the Center for Epide-
miologic Depression Scale [CES-D]
or Beck Depression Inventory); or
(6) adverse events.

Study characteristics. Eligible
studies met the following criteria: (1)
English language; (2) published
between January 1, 1990, and April
18, 2013; (3) randomized controlled
trials (RCTs), cohort studies, or case-
control studies; and (4) included an
inception cohort of a minimum of 30
participants per treatment arm with
a soft tissue shoulder injury in RCTs
or 100 participants per group with
the specified condition in cohort
studies or case-control studies. We
excluded studies with the following
characteristics: (1) letters, editorials,
commentaries, unpublished manu-
scripts, dissertations, government
reports, books and book chapters,
conference proceedings, meeting
abstracts, lectures and addresses,
consensus development statements,
and guideline statements; (2) pilot
studies, cross-sectional studies, case
reports, case series, qualitative stud-
ies, narrative reviews, systematic
reviews, clinical practice guidelines,
biomechanical studies, and labora-
tory studies; and (3) cadaveric or ani-
mal studies.

Data Sources and Searches
We developed our search strategy
with a health sciences librarian
(Appendix). A second librarian
reviewed the search strategy for
completeness and accuracy using the
Peer Review of Electronic Search
Strategies (PRESS) Checklist.23,24

We searched MEDLINE, EMBASE,
CINAHL, PsycINFO, and the Cochrane
Central Register of Controlled Trials
from January 1, 1990, to April 18,
2013.

We developed the search strategy in
MEDLINE, which was subsequently
adapted to the other bibliographic
databases. The search terms

included subject headings specific
to each database (eg, MeSH in
MEDLINE) and free text words rele-
vant to passive physical modalities
and soft tissue injuries of the shoul-
der. We downloaded the search
results into a database created using
EndNote x6 (Thomson Reuters
Corp, New York, New York, http://
endnote.com/support/online-user-
manual/x6).

Study Selection
We used a 2-phase screening pro-
cess. In phase 1, random pairs of
independent trained reviewers (from
a pool of 8 reviewers) screened cita-
tion titles and abstracts to determine
eligibility and classified citations as
relevant, possibly relevant, or irrele-
vant. In phase 2, the same pairs of
reviewers independently reviewed
possibly relevant manuscripts to
make a final determination. Review-
ers met to resolve disagreements. If
consensus could not be reached, a
third reviewer was used.

Quality Assessment and
Data Extraction
Eligible studies were critically
appraised by random pairs of inde-
pendent reviewers (from a pool of
10 reviewers). We assessed the inter-
nal validity of studies using the Scot-
tish Intercollegiate Guidelines Net-
work (SIGN) criteria (eTab. 1,
available at ptjournal.apta.org).25

The SIGN criteria were used to qual-
itatively evaluate the impact of selec-
tion bias, information bias, and con-
founding on study results. We did
not use a quantitative score or a cut-
off point to determine the internal
validity of studies.26 Rather, the SIGN
criteria were used to assist reviewers
in making an informed judgment on
the internal validity of studies.

Specifically, we critically appraised
the following methodological as-
pects: (1) clarity of the research
question; (2) randomization method;
(3) concealment of treatment alloca-
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tion; (4) blinding of treatment and
outcomes; (5) similarity of baseline
characteristics between treatment
arms; (6) cointervention contamina-
tion; (7) validity and reliability of out-
come measures; (8) follow-up rates;
(9) analysis according to intention-to-
treat principles; and (10) compara-
bility of results across study sites
(where applicable). All reviewers
were trained to critically appraise
studies using the SIGN criteria. Con-
sensus between the reviewers in
each pair was reached through dis-
cussion, with the involvement of an
independent third reviewer where
necessary. We contacted authors
when we needed additional informa-
tion for the critical appraisal to be
accurate and valid. After critical
appraisal, studies with a low risk of
bias were included in our
synthesis.27

The lead author extracted data from
studies with a low risk of bias and
built evidence tables (eTab. 2, avail-
able at ptjournal.apta.org). A second
reviewer independently checked the
extracted data. Edits were made
using the “Track Changes” feature of
Microsoft Word (Microsoft Corpora-
tion, Redmond, Washington) by the
second reviewer and incorporated
by the lead author. Disagreements
were resolved through discussion.

Data Synthesis and Analysis
We assessed the clinical homogene-
ity of studies by comparing the diag-
noses, characteristics of the study
samples, and parameters of the inter-
ventions. We considered conducting
a meta-analysis if the studies were
homogeneous. However, a qualita-
tive best-evidence synthesis was per-
formed if the studies were clinically
heterogeneous.27 We used minimal
clinically important differences
(MCIDs) to determine the clinical
significance of outcome measures.
These MCIDs included a between-
group difference of 1.4/10 cm on the
VAS,28 18/100 on the SPADI,29 and

8/100 on the short form of the Dis-
abilities of the Arm, Shoulder, and
Hand questionnaire (QuickDASH).30

The MCIDs for ROM, the Simple
Shoulder Test (SST), the CMS, and
the University of California–Los
Angeles (UCLA) scales have not been
defined in the literature. We synthe-
sized the evidence according to the
outcome measures. Specifically, we
report the effectiveness of interven-
tions according to their impact on
specific (eg, shoulder function) or
generic (eg, health-related quality of
life) outcomes. We stratified our
results by shoulder diagnosis and
duration (ie, recent [�3 months],
persistent [�3 months], or variable
[all durations included]).

We computed reviewer agreement
for the screening of titles and
abstracts and reported kappa statis-
tics with 95% confidence intervals
(95% CIs).31 The percentage of
agreement for critical appraisal of
articles was calculated for the studies
with high and low risk of bias. We
calculated differences in mean
change from baseline between
groups with 95% CIs where data
were available to quantify the effec-
tiveness of interventions. We based
the computation of the 95% CI on
the assumption that the preinterven-
tion and postintervention outcomes
were highly correlated (r�.8).32,33

Reporting
This systematic review complies
with the Preferred Reporting Items
for Systematic Reviews and Meta-
Analyses (PRISMA) statement.34

Role of the Funding Source
This study was funded by the
Ontario Ministry of Finance and the
Financial Services Commission of
Ontario (RFP# No.: OSS_00267175).
This research was undertaken, in
part, thanks to funding from the Can-
ada Research Chairs program
(#950-228941).

Results
Study Selection
We retrieved 1,760 articles, removed
290 duplicates, and screened 1,470
articles for eligibility (Figure).
Twenty-two articles were eligible for
critical appraisal.35–56 Of those, 11
studies (reported in 12 articles) had a
low risk of bias and were included in
our synthesis.35–46 Two of the arti-
cles with a low risk of bias reported
outcomes from different follow-ups
from one study.39,40 The interrater
agreement for the screening of arti-
cles was ��.94 (95% CI�.88, 1.00).
The percentage of agreement for the
critical appraisal of studies was
81.0% (17/21 studies). For the 4 stud-
ies where reviewers disagreed, con-
sensus was reached through
discussion.

Study Characteristics
All 11 studies with a low risk of
bias were RCTs conducted in
adults.35–46 Of these, 6 RCTs
addressed subacromial impingement
syndrome,35,39,40,42–45 2 investigated
nonspecific shoulder pain,36,46 and 3
addressed shoulder calcific tendini-
tis.37,38,41 Of the 11 RCTs, 5 investi-
gated the effectiveness of shock-
wave therapy,37–41,45 3 evaluated the
effectiveness of ultrasound,36,44,46

and 2 examined the effectiveness of
LLLT.35,44 The remaining studies
compared the effectiveness of bipo-
lar interferential current therapy,46

local microwave diathermy,43 and
tape.42 The parameters of the passive
physical modalities are described in
the Table. The studies were clinically
heterogeneous and could not be
pooled in a meta-analysis.

Risk of Bias
We critically appraised 21 studies
reported in 22 articles. Of these, 11
studies (52%)35–46 had a low risk of
bias, and 10 were judged to have a
high risk of bias.47–56 All 11 studies
with a low risk of bias blinded
data collection, used valid and reli-
able outcome measures, and per-
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formed an intention-to-treat analysis
(eTab. 1).35–46 Eighty-two percent
(9/11) of studies with a low risk of
bias used appropriate randomiza-
tion35,36,38–44,46 and allocation con-
cealment procedures.35–41,43,44,46 Bal-
ance in baseline characteristics was
reported in 10/11 studies.35–45 The
remaining study statistically con-
trolled for differences in baseline
characteristics.46 The follow-up
rate was greater than 70% in all
studies, with most (8/11) achieving
a follow-up rate of at least
80%.35,37–40,42–44,46

Of the 21 studies critically appraised,
10 had a high risk of bias and impor-
tant limitations.47–56 These limitations
related to the methods of random-
ization (6/10),47–50,52,53,55 conceal-
ment of treatment allocation
(9/10),47–56 or blinding where possible
(4/10).48,50,53,55 Baseline characteris-
tics were not reported in 5/10 stud-
ies,48,49,53,54,56 and 3/10 trials reported
clinically important differences be-
tween groups at baseline.50,51,55 Coint-
erventions were not described or
accounted for in 8/10 studies.48–51,53–56

Outcomes were not measured by

using a valid and reliable instrument in
one study.47 Most studies (7/10)
reported high attrition or differential
attrition between treatment arms,
or did not report attrition by
groups.48–50,52,53,55,56 Intention-to-treat
analyses were not conducted or could
not be confirmed in all but one study
(9/10).47

Summary of Evidence for Soft
Tissue Injuries of the Shoulder
Subacromial impingement syn-
drome57 of variable duration.
Consistent evidence from 2 RCTs
suggests that LLLT is effective in pro-
viding short-term pain reduction for
subacromial impingement syndrome
of variable duration. However, the
long-term benefits of LLLT are
unknown. Abrisham et al35 random-
ized participants with subacromial
impingement syndrome (rotator cuff
and biceps tendinitis) to 10 sessions
over 2 weeks of: (1) LLLT (wave-
length of 890 nm, pulsed mode) and
exercise (strengthening, stretching,
and mobilization exercises) or (2)
placebo laser and the same exercise
(eTab. 2). Participants in the LLLT
group reported a clinically important
reduction in shoulder pain immedi-
ately postintervention (between-
group mean change from baseline:
VAS�1.6 [95% CI�1.27, 1.93]). The
LLLT group also showed greater
improvement in active shoulder flex-
ion (17.8°) and abduction (17.9°)
immediately postintervention. How-
ever, the improvements of shoulder
ROM are within the standard error of
the measurement (flexion�25°,
abduction�21°, as measured by gon-
iometer).58 Similarly, Santamato et
al44 randomized participants with
subacromial impingement syndrome
(�4 weeks’ duration) to 10 sessions
over 2 weeks of: (1) high-intensity
laser over the upper trapezius, del-
toid, and pectoralis minor muscles or
(2) continuous ultrasound over the
superior and anterior periarticular
regions of the glenohumeral joint
and trigger points (eTab. 2). They

Citations excluded 
due to ineligibility:

1,427

Eligible for critical 
appraisal in full

Articles with a 
high risk of bias: 10 

Citations 
screened: 43

(full-text screening) 

Full-text articles 
excluded: 20 

Primary reasons for exclusion:
  -Small sample size=9
  -Ineligible design=5
  -Shoulder-specific results
   not reported=3
  -Ineligible intervention of 
   interest=2
  -Non-English article=1 

 

Article could not be 
retrieved: 1

Articles with a low 
risk of bias: 12

(reporting 11 randomized
controlled trials) 

Citations 
screened: 1,470

(title/abstracts, screening)

Duplicates removed: 
290

Citations identified through 
database searching: 1,760 

text: 22 

Figure.
Identification and selection of articles.
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Table.
Parameters of Passive Physical Modalities in Accepted Randomized Controlled Trialsa

Study Diagnoses Interventions Comparisons

Calcific Shoulder Pain

Albert et al, 200737 Persistent shoulder
calcific tendinitis

hESWT:
● Focused
● Dose�2,500 impulses/session, frequency�

1 Hz for the first 200 impulses and 2 Hz
thereafter, energy�maximum tolerated
energy but �0.45 mJ/mm2 per impulse

lESWT:
● Pulsed
● Dose�2,500 impulses/session,

frequency�1 Hz for the first 200
impulses and 2 Hz thereafter, energy
gradually increased from 0.02 mJ/mm2

to 0.06 mJ/mm2 per impulse (145 mJ/
mm2 per session)

Cacchio et al, 200638 Persistent shoulder
calcific tendinitis

RSWT:
● Radial
● Dose�2,500 impulses/session,

pressure�1.5 bar for first 500 impulses and
2.5 bar thereafter, frequency�4.5 Hz for
the first 500 impulses and 10 Hz thereafter,
energy flux density�0.10 mJ/mm2, time/
impulse�2 ms

Sham RSWT:
Same treatment procedure as RSWT
group except dose�25 impulses/session,
pressure�1.5 bar for first 5 impulses and
2.5 bar thereafter, frequency�4.5 Hz for
the first 5 impulses and 10 Hz thereafter

Gerdesmeyer et al,
200341

Persistent shoulder
calcific tendinitis

hESWT:
● Focused
● Dose�1,500 impulses/session,

energy�0.32 mJ/mm2, frequency�120
impulses/minute, total energy received/2
sessions�0.960 J/mm2

lESWT:
● Pulsed
● Dose�6,000 impulses/session,

energy�0.08 mJ/mm2, frequency�120
impulses/minute, total energy received/2
sessions�0.960 J/mm2

sESWT:
The same setting as hESWT group and
air-chambered polyethylene foil used to
block shock wave; same physical therapy
and pain mediation as hESWT group

Noncalcific Shoulder Pain

Laser therapy

Abrisham et al,
201135

Subacromial
impingement
syndrome

Low-level laser therapy:
● Pulsed
● Wavelength�890 nm, time�2 min/point,

power 2–4 J/cm2 in each 3 points

Placebo:
● Inactivated

Santamato et al,
200944

Subacromial
impingement
syndrome

High-intensity laser therapy:
● Pulsed
● Peak power�1 kW, average power�6 W,

maximum energy of single impulse�
150 mJ, duration of single impulse�
150 ms, fluency�760 mJ/cm2,
wavelength�1,064 nm

Ultrasound therapy:
● Continuous ultrasound
● Frequency�1 MHz, intensity�2 W/cm2,

duty cycle�100%

Ultrasound

Ainsworth et al,
200736

Nonspecific shoulder
pain

Ultrasound therapy:
● Pulsed
● No details of parameters

Placebo:
● Inactivated

van der Heijden et al,
199946

Nonspecific shoulder
pain

Bipolar interferential electrotherapy

Ultrasound:
● Pulsed
● 20% duty cycle (on-off ratio of 2:8)
● Frequency�0.8 MHz, effective radiating

transducer area�4 cm2, beam
nonuniformity ratio�4:6, sonation time�
2 min, maximum exposure�50 J/cm2

● Intensity increased as electric paresthesia
diminished

Placebo bipolar interferential electrotherapy

Placebo ultrasound:
● Inactivated ultrasound

Exercise therapy

(Continued)
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reported a clinically important dif-
ference in shoulder pain favoring
LLLT immediately postintervention
(between-group mean change from
baseline�VAS 1.69 [95% CI�1.12,
2.27]). They also reported significant
differences in shoulder function
(CMS) favoring LLLT; however, the
clinical importance of these differ-
ences is unclear because there is no
known MCID.

Evidence from one placebo-
controlled crossover RCT suggests
that one application of pretensioned
tape does not reduce pain over pla-
cebo tape immediately postinterven-
tion in patients with subacromial
impingement syndrome of variable
duration. Lewis et al42 randomized
participants with subacromial im-
pingement syndrome (�1 week’s
duration) to one session of 20 to 30
minutes of: (1) pretensioned tape
(3.8 cm wide) or (2) placebo (not
pretensioned) tape (5 cm wide). A
1-hour washout period occurred
between interventions (eTab. 2).
Both interventions were applied

bilaterally from T1 to T12 and from
the center of the spine of the scapula
to the T12 spinous process. No dif-
ferences in pain between the 2
groups were reported immediately
postintervention. Although the dif-
ference in ROM (measured by incli-
nometer) was statistically significant,
we cannot comment on the clinical
importance of these differences
because there is no known MCID.

Persistent subacromial impinge-
ment syndrome. Evidence from 2
RCTs suggests that shock-wave ther-
apy is not effective for the manage-
ment of persistent subacromial
impingement syndrome. Speed et
al45 randomized participants with
shoulder pain (�3 months) to 3 ses-
sions (one session per month over 3
months) of: (1) extracorporeal
shock-wave therapy (dose of 1,500
pulses/session, energy of 0.12
mJ/mm2) at the site of maximal ten-
derness or (2) placebo shock-wave
therapy (eTab. 2). No differences in
shoulder pain and disability were
found between groups at 3 months.

In another RCT, Engebretsen and
colleagues39,40 randomized patients
with subacromial shoulder pain (�3
months) to: (1) radial extracorporeal
shock-wave therapy (one session per
week for 4–6 weeks) or (2) a multi-
modal program of care (supervised
clinic and home-based posture and
endurance exercises and soft tissue
therapy) (2 sessions per week for 12
weeks) (eTab. 2). No differences in
shoulder pain (at rest or during activ-
ity), function, or ROM were found
between groups. However, partici-
pants receiving a multimodal pro-
gram of care were more likely than
participants receiving radial extra-
corporeal shock-wave therapy to
report improvement in shoulder
pain and disability (�19.6 on the
SPADI) (odds ratio [OR]�3.2 [95%
CI�1.3, 7.8]) and to return to work
(relative risk [RR]�1.46 [95%
CI�1.06, 2.00]) at 18 weeks.

Evidence from one RCT suggests that
local microwave diathermy and sub-
acromial corticosteroid injections

Table.
Continued

Study Diagnoses Interventions Comparisons

Shock-wave therapy

Engebretsen and
colleagues, 200939

and 201140

Subacromial
impingement
syndrome

rESWT:
● Radial
● Frequency�8–12 Hz, pressure�2.5–4.0 bar,

dose �2,000 pulses/session
● Low to medium energy shock wave (no

number provided)

Supervised exercise

Speed et al, 200245 Subacromial
impingement
syndrome

ESWT:
● Focused
● Dose�1,500 pulses/session, energy�0.12

mJ/mm2 at site of maximal tenderness

Placebo ESWT:
Treatment head deflated, no gel applied,
standard contact avoided, minimal
energy (0.04 mJ/mm2) pulses generated/
session at site of maximal tenderness

Diathermy

Rabini et al,
201243

Subacromial
impingement
syndrome

Local microwave diathermy:
Power�40 W, silicone pad water
temperature�38°C

Subacromial corticosteroid injections

Efficacy study

Lewis et al, 200542 Subacromial
impingement
syndrome

Pretensioned tape Placebo tape

a ESWT�extracorporeal shock-wave therapy, hESWT�high-energy extracorporeal shock-wave therapy, lESWT�low-energy extracorporeal shock-wave
therapy, RSWT�radial shock-wave therapy, sESWT�sham extracorporeal shock-wave therapy.
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lead to similar outcomes in shoulder
disability, pain, and function in
adults with persistent subacromial
impingement syndrome. Rabini et
al43 randomized participants to: (1)
local microwave diathermy (3 ses-
sions per week over 4 weeks) or (2)
3 local posterolateral subacromial
corticosteroid injections (1 injection
every 2 weeks at baseline, 2, and 4
weeks) (eTab. 2). They reported no
differences between groups for
shoulder disability, pain, and func-
tion at 4, 12, or 24 weeks
postintervention.

Nonspecific shoulder pain of
variable duration. Evidence from
2 RCTs suggests that ultrasound is
not effective for the management of
nonspecific shoulder pain of variable
duration. Ainsworth et al36 com-
pared ultrasound combined with
education, exercises, and manual
therapy with placebo ultrasound,
education, exercises, and manual
therapy for the management of uni-
lateral nonspecific shoulder pain
(including upper arm pain) aggra-
vated by movement (eTab. 2). Edu-
cation, exercises, and manual ther-
apy were identical in both groups.
There were no differences between
groups for shoulder disability, aver-
age pain, global improvement, or
quality of life up to 6 months’ follow-
up. Van der Heijden et al46 random-
ized participants with pain in the
deltoid region or restricted glenohu-
meral ROM to a 6-week program of:
(1) ultrasound plus exercise, (2) pla-
cebo ultrasound plus exercise, or (3)
exercise alone (eTab. 2). The exer-
cise program (active and passive
ROM of the shoulder) was identical
in all groups. There were no differ-
ences between groups in self-
perceived recovery, pain, or func-
tional capacity at short- and long-
term follow-up.

Evidence from one RCT suggests that
bipolar interferential current is not
effective for the management of non-

specific shoulder pain of variable
duration. Van der Heijden et al46 ran-
domized participants with pain in
the deltoid region or restricted gle-
nohumeral ROM to a 6-week pro-
gram of: (1) bipolar interferential
current plus exercise (active and pas-
sive ROM of the shoulder), (2) pla-
cebo bipolar interferential current
plus exercise, or (3) exercise alone
(eTab. 2). The exercise program was
standardized across treatment
groups. There were no differences in
self-perceived recovery, pain, or
functional capacity between groups
at short- and long-term follow-up.

Persistent shoulder pain with
calcific tendinitis. Evidence from
3 RCTs suggests that shock-wave
therapy is effective for reducing
shoulder pain and disability in adults
with persistent calcific tendinitis.
Cacchio et al38 randomized partici-
pants with calcific tendinitis and
shoulder pain lasting at least 6
months to 4 sessions over 4 weeks
of: (1) radial shock-wave therapy or
(2) sham shock-wave therapy (eTab.
2). Clinically important differences
in shoulder pain favored the radial
shock-wave therapy (between-group
mean change from baseline postint-
ervention: VAS�5.19 [95% CI�4.7,
5.68] and at 6 months: VAS�6.13
[95% CI�5.60, 6.66]). Participants in
the radial shock-wave therapy group
showed larger reductions in calcifi-
cation size postintervention. The
authors reported statistically signifi-
cant differences in shoulder function
(UCLA) favoring the radial shock-
wave therapy, but their clinical
importance is unclear because there
is no known MCID.

Two other trials support the results
of Cacchio et al.38 In one study,
Albert et al37 evaluated the effective-
ness of varied energy levels of shock-
wave therapy for the management of
calcific tendinitis with shoulder dis-
comfort (�3 months) (eTab. 2). Par-
ticipants were randomized to 2 ses-

sions with a 14-day interval of: (1)
high-energy extracorporeal shock-
wave therapy or (2) low-energy
extracorporeal shock-wave therapy.
Participants receiving high-energy
shock-wave were more likely to
report decreased pain and improved
function of the shoulder (�15 points
on the CMS) (RR�2.5 [95% CI�1.3,
5.0]) and to perceive treatment effi-
cacy (RR�2.45 [95% CI�1.42, 4.24])
3 months postintervention. There
was no difference between groups
for shoulder pain 3 months post-
intervention. In the other study,
Gerdesmeyer et al41 evaluated the
effectiveness of high-energy, low-
energy, and sham extracorporeal
shock-wave therapy for the manage-
ment of calcific tendinitis with shoul-
der pain (�6 months). Participants
were randomized to two 1-hour ses-
sions with a 12- to 16-day interval of:
(1) high-energy, (2) low-energy, or
(3) sham extracorporeal shock-wave
therapy. All groups received 10 ses-
sions of physical therapy following
the interventions (active and passive
exercise, mobilization, massage, and
manual therapy) and pain medica-
tion as needed. Clinically important
differences in pain reduction favored
high-energy over low-energy shock-
wave therapy in the short term and
long term (between-group mean
change from baseline in VAS: 2.3
[95% CI�0.5, 1.3] at 3 months, 3.1
[95% CI�2.5, 4.3] at 6 months, and
3.0 [95% CI�2.3, 3.7] at 12 months).
There also were reductions in the
size of calcifications favoring high-
energy over low-energy shock-wave
therapy in the short term and long
term. There was no difference in
shoulder pain between low-energy
and sham extracorporeal shock-
wave therapy. There were statisti-
cally significant differences in shoul-
der function (CMS) among 3 groups;
however, the clinical importance of
these differences is unclear because
there is no known MCID.
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Adverse events. Eight of the 11
RCTs with a low risk of bias reported
adverse events.35,37–41,43,45,46 The
rate of nonserious adverse events
ranged from 3% for extracorporeal
shock-wave therapy (energy�0.12
mJ/mm2)45 to 75% for high-energy
extracorporealshock-wave(energy�
0.32 mJ/mm2).41 Nonserious events
included pain, erythema, bleeding
(petechiae), hematoma, and aggrava-
tion of presenting pain. No studies
reported serious adverse events.

Discussion
Summary of Evidence
We examined the effectiveness of
passive physical modalities for the
management of soft tissue injuries of
the shoulder. We found that preten-
sioned tape and shock-wave therapy
are not more effective than placebo
treatment for the management of
subacromial impingement syn-
drome. Local microwave diathermy
and subacromial corticosteroid injec-
tions lead to similar outcomes for the
management of persistent subacro-
mial impingement syndrome. More-
over, ultrasound and interferential
current therapy are not more effec-
tive than placebo treatment for non-
specific shoulder pain of variable
duration. However, we found that
LLLT is more effective than placebo
treatment or ultrasound in providing
short-term (2-week) pain reduction
for subacromial impingement syn-
drome of variable duration. The long-
term benefits of LLLT have not been
investigated. Finally, we found that
shock-wave therapy is more effective
than sham treatment in reducing
short- and long-term (over a 1-year
period) shoulder pain and disability
for the treatment of persistent cal-
cific tendinitis. Furthermore, individ-
uals receiving high-energy shock-
wave therapy reported more adverse
events.

Our review provides insight into the
effective range of parameters of pas-
sive physical modalities (Table). For

laser, the reported parameters
include wavelengths of 890 and
1,064 nm, power of 2–4 J/cm2 and
0.76 J/cm2, and irradiation time of
120 s/point.35,44 These parameters
overlap with the effective range of
820 to 830 nm, 0.8 to 9.0 J/cm2, and
15 to 180 second or 904 nm, 0.8 to
4.2 J/cm2, and 100 to 600 seconds
proposed by Chow et al.59 For
shock-wave therapy, the range is
0.08 to 0.28 mJ/mm2 for radial
medium energy60 and 0.28 mJ/mm2

to 0.60 mJ/mm2 for focused high-
energy60 for the effective manage-
ment of persistent calcific tendini-
tis.37,38,41 For ultrasound, diathermy,
and tape, we cannot comment on
their effective parameters based on
the comparison interventions used,
limited information of parameters,
and study designs. More research is
needed to validate the effective
range of parameters.

Previous Systematic Reviews
We did not identify systematic
reviews that comprehensively inves-
tigated the effectiveness of passive
physical modalities for soft tissue
injuries of the shoulder. However,
many systematic reviews focused
on individual passive physical
modalities.12–18,61–65

Our results agree with 2 reviews that
ultrasound is not effective for the
management of soft tissue shoulder
injuries.12,14 Our review strengthens
these conclusions with the inclusion
of a recent RCT.44 Our conclusion
that LLLT is effective for short-term
relief of subacromial impingement
syndrome is consistent with the find-
ings of von der Heyde18 but not with
those of Kromer et al.14 This conclu-
sion may be explained by the
method used by Kromer et al, who
performed a meta-analysis of hetero-
geneous studies.14 We found that
extracorporeal shock-wave therapy
is effective for the management of
persistent calcific shoulder tendini-
tis. Our conclusion supports the

review by Ioppolo et al16 but contra-
dicts the findings of Lee et al,17

which were based on a meta-analysis
of outdated heterogeneous studies.
Our conclusion agrees with Fuentes
et al13 that interferential current
alone is not better than placebo or
other therapies. Our review supports
the conclusions of Morris et al,15

who reported that taping is not more
effective than sham or usual care.

Generalizability of Passive
Physical Modalities in
Body Regions
Our review highlights that the effec-
tiveness of passive physical modali-
ties may be modality and condition
specific. For example, previous
reviews suggest that LLLT may be
effective for the management of
neck pain but not for persistent low
back pain.59,66–69 In our reviews, we
found evidence that LLLT is effective
for the management of subacromial
impingement syndrome. Further-
more, one review showed that
shock-wave therapy is not effective
for treating low back pain.70 This
conclusion agrees with our finding
that it is not effective for the man-
agement of subacromial impinge-
ment syndrome. However, we found
that shock-wave therapy is effective
for shoulder calcific tendinitis.
Therefore, broad generalizations
about the effectiveness of passive
physical modalities cannot be made.

Strengths and Limitations
Our review has several strengths.
First, we developed a comprehen-
sive search strategy that was
reviewed by a second independent
librarian to minimize errors. Second,
we defined an explicit set of inclu-
sion and exclusion criteria to identify
all possibly relevant literature. Third,
we used 2 independent reviewers
for screening and critical appraisal in
order to minimize error and bias.
Our methodology was standardized,
and all reviewers were trained in crit-
ical appraisal prior to commencing
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the systematic review. Fourth, we
used a well-accepted and valid set of
criteria (SIGN) for critical appraisal.
Fifth, we performed a best evidence
synthesis by including studies with a
low risk of bias to minimize bias.
Finally, we assessed the clinical
homogeneity of included studies.

Our review has limitations. First, we
restricted our search to studies pub-
lished in the English language. How-
ever, this is an unlikely source of bias
because most large-scale RCTs are
published in English.71 Also, previ-
ous reviews showed that the restric-
tion of systematic reviews to English-
language studies does not lead to
bias.72–75 Second, our search may
have missed potentially relevant
studies. This limitation may have
been due to inconsistently indexed
terms of passive physical modalities.
Third, critical appraisal requires sci-
entific judgment. However, we
trained reviewers to use a standard-
ized critical appraisal tool and used a
consensus to reach decisions regard-
ing the quality of studies. Finally, we
did not include qualitative studies
that explored the lived experience
of patients treated with passive phys-
ical modalities.

In conclusion, we found evidence
that LLLT is more effective than pla-
cebo or ultrasound for the treatment
of subacromial impingement syn-
drome at 2 weeks’ follow-up. We
also found that shock-wave therapy
is more effective than sham therapy
for treatment of persistent calcific
tendinitis over a 1-year follow-up.
However, pretensioned tape and
shock-wave therapy are not more
effective than placebo therapy for
subacromial impingement syn-
drome. Similarly, ultrasound and
interferential current therapy are not
more effective than placebo therapy
for nonspecific shoulder pain. Our
review challenges the role of several
passive physical modalities for the
management of shoulder pain. Clini-

cians should select interventions
with demonstrated effectiveness.

Dr Yu, Dr Côté, Dr Shearer, Dr Wong, Ms
Sutton, Ms Randhawa, Ms Varatharajan,
Dr Southerst, Dr Mior, Dr Ameis, Dr Stupar,
Dr Nordin, Dr van der Velde, Dr Carroll, and
Dr Jacobs provided concept/idea/research
design. Dr Yu, Dr Côté, Dr Wong, and Ms
Sutton provided writing. Dr Yu, Dr Côté, Dr
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Appendix.
MEDLINE Through Ovid Search Strategy

1. exp Hydrotherapy/
2. Laser Therapy, Low-Level/
3. Cryotherapy/
4. Magnetic Field Therapy/
5. exp Electric Stimulation Therapy/
6. exp Orthotic Devices/
7. exp Diathermy/
8. Hot Temperature/tu [Therapeutic

Use]
9. Casts, Surgical/
10. Fluid Therapy/
11. Magnetics/tu [Therapeutic Use]
12. “Bedding and Linens”/
13. High-Energy Shock Waves/tu

[Therapeutic Use]
14. Bed Rest/
15. Rest/
16. Self-Help Devices/
17. Restraint, Physical/
18. or/1–17
19. (cold and (therap* or pack* or

compress or massage or immer-
sion or soak or treatment or
therap*)).ab,ti.

20. (ice and (therap* or pack* or
compress or massage or immer-
sion or soak or treatment or
therap*)).ab,ti.

21. (heat* and (therap* or pack* or
compress or massage or lamp or
pad or bath or soak or tub or

bottle or superficial or therapeu-
tic)).ab,ti.

22. (hot and (therap* or pack* or
compress or massage or lamp or
pad or bath or soak or tub or
bottle or superficial or therapeu-
tic)).ab,ti.

23. ((shockwave* or shock wave* or
shock-wave*) and (ultrasonic or
therap* or radiation)).ab,ti.

24. “assistive device*”.ab,ti.
25. (athletic and (tape or taping)).

ab,ti.
26. “back belt*”.ab,ti.
27. (braces or brace or bracing).

ab,ti.
28. (cast or casts).ab,ti.
29. (collar or collars).ab,ti.
30. (corset or corsets).ab,ti.
31. “cryotherap*”.ab,ti.
32. diathermy.ab,ti.
33. (electric* and (stimulation or

EMS or heating pad*)).ab,ti.
34. electroanalgesia.ab,ti.
35. (electrogalvanic stimulation or

EGS).ab,ti.
36. (electromagnet* and (radiation

or therap*)).ab,ti.
37. “electromodalit*”.ab,ti.
38. electrotherapy.ab,ti.
39. “fluidotherap*”.ab,ti.
40. galvanic stimulation.ab,ti.

41. (guard* and (teeth or night or
mouth or wrist or knee)).ab,ti.

42. (high energy shock wave* or
high-energy shock wave* or
HESW).ab,ti.

43. (H-Wave Device Stimulation or
HWDS).ab,ti.

44. “hydrocollar*”.ab,ti.
45. “hydrotherap*”.ab,ti.
46. infrared.ab,ti.
47. (interferential current* or ICS or

IFC).ab,ti.
48. iontophoresis.ab,ti.
49. “kinesiotap*”.ab,ti.
50. (laser* and (phototherapy or

irradiation or biostimulation or
light or therap*)).ab,ti.

51. “low level laser*”.ab,ti.
52. “lumbar support*”.ab,ti.
53. (magnetic and (necklace* or

therap* or bracelet*)).ab,ti.
54. Microcurrent Electrical Neuro-

muscular Stimulation.ab,ti.
55. “microwave*”.ab,ti.
56. “moist air bath*”.ab,ti.
57. muscle activation.ab,ti.
58. myofascial release.ab,ti.
59. (Neuromuscular Electrical Stim-

ulation or NMES).ab,ti.
60. “orthotic*”.ab,ti.
61. (paraffin and (treatment* or

therap*)).ab,ti.
62. “passive modalit*”.ab,ti.
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Appendix.
Continued

63. “Percutaneous Electric* Nerve
Stimulation”.ab,ti.

64. “pillow*”.ab,ti.
65. (pulsed and (electromagnetic or

magnetic or radio frequency or
energy)).ab,ti.

66. radiant light.ab,ti.
67. Russian stimulation.ab,ti.
68. “seat cushion*”.ab,ti.
69. (short wave* or short-

wave*).ab,ti.
70. (sling or slings).ab,ti.
71. (splint or splinting or splints).

ab,ti.
72. “spray and stretch”.ab,ti.
73. (tape or taping).ab,ti.
74. (transcutaneous electrical stimu-

lation or TENS).ab,ti.
75. ultrasound.ab,ti.
76. vapocoolant spray.ab,ti.
77. “vibration therap*”.ab,ti.
78. “warm compress*”.ab,ti.
79. “wax treatment*”.ab,ti.
80. whirlpool.ab,ti.
81. or/19–80
82. 18 or 81
83. Shoulder Pain/
84. Shoulder Impingement Syn-

drome/
85. exp Shoulder Joint/in [Injuries]

86. Rotator Cuff/
87. Shoulder/in [Injuries]
88. “Sprains and Strains”/
89. “shoulder*”.ab,ti.
90. 88 and 89
91. (shoulder* and (pain or sprain*

or strain* or injur* or impair* or
impingement)).ab,ti.

92. (shoulder* and (tendinopathy or
tendinitis or tendonitis or capsu-
litis)).ab,ti.

93. ((glenohumeral or scapul* or
acromioclavicular) and (pain or
sprain* or strain* or injur*)).ab,ti.

94. (rotator cuff* and (sprain* or
strain* or tear* or bursitis tendi-
nitis or impingement)).ab,ti.

95. ((supraspinatus or infraspinatus
or subscapularis or teres minor
or teres major or trapezius or
deltoid or bicep* or bicipital)
and (impingement or strain* or
tear*)).ab,ti.

96. biceps tendinitis.ab,ti.
97. painful arc.ab,ti.
98. (shoulder and capsul* and

(sprain* or tear*)).ab,ti.
99. 83 or 84 or 85 or 86 or 87 or 90

or 91 or 92 or 93 or 94 or 95 or
96 or 97 or 98

100. Randomized Controlled Trials
as Topic/

101. exp Controlled Clinical Trials
as Topic/

102. exp Case-Control Studies/
103. exp Cohort Studies/
104. exp Double-Blind Method/
105. exp Single-Blind Method/
106. Placebos/
107. randomized controlled trial.pt.
108. controlled clinical trial.pt.
109. (meta analys* or meta-analys*

or metaanalys*).ab,ti.
110. (cohort adj4 (study or studies

or analys*)).ab,ti.
111. (random* adj4 (control* or

clinical or allocat*)).ab,ti.
112. (case adj control*).ab,ti.
113. ((double or single) adj4

blind*).ab,ti.
114. “placebo*”.ab,ti.
115. or/100–114
116. 82 and 99 and 115
117. limit 116 to (English language

and humans and yr�“2000 —
April 15, 2013”)
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