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A B S T R A C T

Background

Management of rotator cu( disease may include use of electrotherapy modalities (also known as electrophysical agents), which aim to
reduce pain and improve function via an increase in energy (electrical, sound, light, or thermal) into the body. Examples include therapeutic
ultrasound, low-level laser therapy (LLLT), transcutaneous electrical nerve stimulation (TENS), and pulsed electromagnetic field therapy
(PEMF). These modalities are usually delivered as components of a physical therapy intervention. This review is one of a series of reviews
that form an update of the Cochrane review, 'Physiotherapy interventions for shoulder pain'.

Objectives

To synthesise available evidence regarding the benefits and harms of electrotherapy modalities for the treatment of people with rotator
cu( disease.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL; 2015, Issue 3), Ovid MEDLINE (January 1966 to March 2015),
Ovid EMBASE (January 1980 to March 2015), CINAHL Plus (EBSCOhost, January 1937 to March 2015), ClinicalTrials.gov and the WHO ICTRP
clinical trials registries up to March 2015, unrestricted by language, and reviewed the reference lists of review articles and retrieved trials,
to identify potentially relevant trials.

Selection criteria

We included randomised controlled trials (RCTs) and quasi-randomised trials, including adults with rotator cu( disease (e.g. subacromial
impingement syndrome, rotator cu( tendinitis, calcific tendinitis), and comparing any electrotherapy modality with placebo, no
intervention, a di(erent electrotherapy modality or any other intervention (e.g. glucocorticoid injection). Trials investigating whether
electrotherapy modalities were more e(ective than placebo or no treatment, or were an e(ective addition to another physical therapy
intervention (e.g. manual therapy or exercise) were the main comparisons of interest. Main outcomes of interest were overall pain, function,
pain on motion, patient-reported global assessment of treatment success, quality of life and the number of participants experiencing
adverse events.
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Data collection and analysis

Two review authors independently selected trials for inclusion, extracted the data, performed a risk of bias assessment and assessed the
quality of the body of evidence for the main outcomes using the GRADE approach.

Main results

We included 47 trials (2388 participants). Most trials (n = 43) included participants with rotator cu( disease without calcification (four trials
included people with calcific tendinitis). Sixteen (34%) trials investigated the e(ect of an electrotherapy modality delivered in isolation.
Only 23% were rated at low risk of allocation bias, and 49% were rated at low risk of both performance and detection bias (for self-reported
outcomes). The trials were heterogeneous in terms of population, intervention and comparator, so none of the data could be combined
in a meta-analysis.

In one trial (61 participants; low quality evidence), pulsed therapeutic ultrasound (three to five times a week for six weeks) was compared
with placebo (inactive ultrasound therapy) for calcific tendinitis. At six weeks, the mean reduction in overall pain with placebo was -6.3
points on a 52-point scale, and -14.9 points with ultrasound (MD -8.60 points, 95% CI -13.48 to -3.72 points; absolute risk di(erence 17%,
7% to 26% more). Mean improvement in function with placebo was 3.7 points on a 100-point scale, and 17.8 points with ultrasound (mean
di(erence (MD) 14.10 points, 95% confidence interval (CI) 5.39 to 22.81 points; absolute risk di(erence 14%, 5% to 23% more). Ninety-one
per cent (29/32) of participants reported treatment success with ultrasound compared with 52% (15/29) of participants receiving placebo
(risk ratio (RR) 1.75, 95% CI 1.21 to 2.53; absolute risk di(erence 39%, 18% to 60% more). Mean improvement in quality of life with placebo
was 0.40 points on a 10-point scale, and 2.60 points with ultrasound (MD 2.20 points, 95% CI 0.91 points to 3.49 points; absolute risk
di(erence 22%, 9% to 35% more). Between-group di(erences were not important at nine months. No participant reported adverse events.

Therapeutic ultrasound produced no clinically important additional benefits when combined with other physical therapy interventions
(eight clinically heterogeneous trials, low quality evidence). We are uncertain whether there are di(erences in patient-important outcomes
between ultrasound and other active interventions (manual therapy, acupuncture, glucocorticoid injection, glucocorticoid injection plus
oral tolmetin sodium, or exercise) because the quality of evidence is very low. Two placebo-controlled trials reported results favouring
LLLT up to three weeks (low quality evidence), however combining LLLT with other physical therapy interventions produced few additional
benefits (10 clinically heterogeneous trials, low quality evidence). We are uncertain whether transcutaneous electrical nerve stimulation
(TENS) is more or less e(ective than glucocorticoid injection with respect to pain, function, global treatment success and active range of
motion because of the very low quality evidence from a single trial. In other single, small trials, no clinically important benefits of pulsed
electromagnetic field therapy (PEMF), microcurrent electrical stimulation (MENS), acetic acid iontophoresis and microwave diathermy
were observed (low or very low quality evidence).

No adverse events of therapeutic ultrasound, LLLT, TENS or microwave diathermy were reported by any participants. Adverse events were
not measured in any trials investigating the e(ects of PEMF, MENS or acetic acid iontophoresis.

Authors' conclusions

Based on low quality evidence, therapeutic ultrasound may have short-term benefits over placebo in people with calcific tendinitis,
and LLLT may have short-term benefits over placebo in people with rotator cu( disease. Further high quality placebo-controlled trials
are needed to confirm these results. In contrast, based on low quality evidence, PEMF may not provide clinically relevant benefits over
placebo, and therapeutic ultrasound, LLLT and PEMF may not provide additional benefits when combined with other physical therapy
interventions. We are uncertain whether TENS is superior to placebo, and whether any electrotherapy modality provides benefits over
other active interventions (e.g. glucocorticoid injection) because of the very low quality of the evidence. Practitioners should communicate
the uncertainty of these e(ects and consider other approaches or combinations of treatment. Further trials of electrotherapy modalities
for rotator cu( disease should be based upon a strong rationale and consideration of whether or not they would alter the conclusions of
this review.

P L A I N   L A N G U A G E   S U M M A R Y

Electrotherapy modalities for rotator cu� disease

Background

Rotator cu( disease is the most common cause of shoulder pain. People with rotator cu( disease oMen describe their pain as being worse
at night and exacerbated by movement in specific directions, including overhead activity. It is oMen associated with loss of function and
some people describe weakness.

Electrotherapy modalities (also known as electrophysical agents) are types of physical therapy that aim to reduce pain and improve
function via an increase in energy (electrical, sound, light, or thermal) into the body. Examples include therapeutic ultrasound, low-level
laser therapy (LLLT), transcutaneous electrical nerve stimulation (TENS), and pulsed electromagnetic field therapy (PEMF). Electrotherapy
modalities are delivered by various clinicians, including physiotherapists, chiropractors and osteopaths. In practice, people with rotator
cu( disease seldom receive a single electrotherapy modality in isolation from other components of physical therapy treatment (for example
manual therapy or exercise, or both).
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Study characteristics

This summary of an updated Cochrane review presents what we know from research about the benefits and harms of electrotherapy
modalities in people with rotator cu( disease. AMer searching for all relevant studies published up to March 2015, we included 47 trials
(2388 participants). Among the included participants, 67% were women, the average age was 53 years, and the average duration of the
condition was eight months. Electrotherapy was delivered for three weeks on average.

Key results

Pulsed therapeutic ultrasound versus placebo (inactive ultrasound) for six weeks in people with calcific tendinitis (based on one trial)

Overall pain (lower scores mean greater pain reduction)

People who had ultrasound had greater pain reduction than people who had placebo. Reduction in pain was 8.60 points more (ranging
from 3.72 to 13.48 points more) at six weeks (17% absolute improvement). On a scale of 0 to 52 points, people who had ultrasound rated
their reduction in pain score as -14.9 points, and people who had placebo rated their reduction in pain score as -6.3 points.

Function (higher scores mean more improvement in function)

People who had ultrasound improved more than people who had placebo. Improvement in function was 14.10 points more (ranging from
5.39 to 22.81 points more) at six weeks (14% absolute improvement). On a scale of 0 to 100 points, people who had ultrasound rated their
change in function as 17.8 points, and people who had placebo rated their change in function as 3.7 points.

Treatment success

Thirty-nine more people out of 100 rated their treatment as successful with ultrasound compared with placebo; 39% absolute improvement
(ranging from 18% to 60% more improvement). Ninety-one out of 100 people reported treatment success with ultrasound and 52 out of
100 people reported treatment success with placebo.

Side e!ects

No participant receiving ultrasound or placebo reported side e(ects.

Quality of the evidence

Low-quality evidence suggests that therapeutic ultrasound may improve overall pain, function, global treatment success and quality of life
more than placebo at short-term (six weeks) in people with calcific tendinitis, that LLLT may improve overall pain and function more than
placebo at short-term (up to three weeks), that therapeutic ultrasound and LLLT may produce no clinically important additional benefits
in pain and function when combined with other physical therapy interventions alone, and that PEMF may produce no clinically important
benefits in pain and function when compared with placebo. Further high quality research is likely to change our confidence in the e(ect
estimates.

We are uncertain whether TENS improves pain and function more than placebo, whether therapeutic ultrasound improves pain and
function more than other active interventions (manual therapy, acupuncture, glucocorticoid injection, glucocorticoid injection plus oral
tolmetin sodium, or exercise), or whether LLLT improves pain and function more than oral nonsteroidal anti-inflammatory drugs (NSAID)
and glucocorticoid injection, because of the very low quality of the evidence.
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Summary of findings for the main comparison.   Therapeutic ultrasound compared to placebo for rotator cu� disease

Therapeutic ultrasound compared to placebo for rotator cu� disease

Patient or population: Rotator cu( disease (diagnostic label: calcific tendinitis)
Settings: Outpatient clinics and private practices, Austria

Intervention: Pulsed therapeutic ultrasound (0.89 MHz frequency, 2.5 W/cm2 intensity for 15 minutes, 3-5 times a week for 6 weeks)
Comparison: Placebo (inactive ultrasound, 3-5 times a week for 6 weeks)

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Placebo Therapeutic ultra-
sound

Relative effect
(95% CI)

No of Partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Overall pain

Assessed: Binder's
pain scale

Scale from: 0-52

Follow-up: 6 weeks

The mean change
in overall pain in
the control group

was -6.3 1

The mean change in
overall pain in the inter-
vention group was 8.6
lower (13.48 lower to
3.72 lower)

- 61
(1 RCT)

⊕⊕⊝⊝

LOW 2,3
Lower score denotes greater reduction
in pain.

Absolute risk difference 17% (7% to 26%
more); relative percentage change 42%
(18% to 65% more)

NNTB 4 (2 to 10)

Function

Assessed with Con-
stant-Murley total
score

Scale from 0-100

Follow-up: 6 weeks

The mean change
in function in the
control group

was 3.7 1

The mean change in
function in the inter-
vention group was 14.1
higher (5.39 higher to
22.81 higher)

- 61
(1 RCT)

⊕⊕⊝⊝

LOW 2,3
Higher score denotes greater improve-
ment in function.

Absolute risk difference 14% (5% to 23%
more); relative percentage change 20%
(8% to 32% more)

NNTB 3 (2 to 7)

Pain on motion See comment See comment - - - Not measured

Study populationGlobal assessment
of treatment suc-
cess 
Follow up: 6 weeks

517 per 1000 4 905 per 1000 
(626 to 1000)

RR 1.75 
(1.21 to 2.53)

61
(1 RCT)

⊕⊕⊝⊝

LOW 2,3
Absolute risk difference 39% (18% to
60% more); relative percentage change
75% (21% to 153% more)

NNTB 3 (2 to 6)
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Quality of life

Assessed with Visual
analogue scale

Scale from: 0-10

Follow-up: 6 weeks

The mean change
in quality of life in
the control group

was 0.4 1

The mean change in
quality of life in the in-
tervention group was
2.2 higher (0.91 higher
to 3.49 higher)

- 61
(1 RCT)

⊕⊕⊝⊝

LOW 2,3
Higher score denotes greater improve-
ment in quality of life.

Absolute risk difference 22% (9% to 35%
more); relative percentage change 33%
(14% to 53% more)

Study populationAdverse events

Follow-up: 9 months
0 per 1000 4 0 per 1000 

(0 to 0)

Not estimable 60
(1 RCT)

⊕⊕⊝⊝

LOW 2,3
No participant reported any adverse
events

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1Mean score in placebo group in Ebenbichler 1999 used as assumed control group risk.
2Downgraded (-1) for indirectness. Pulsed ultrasound was delivered to participants with calcific tendinitis, so results may not generalise to people receiving continuous ultrasound,
or to other patient subgroups.
3Downgraded (-1) for imprecision. Sample size was small, with wide 95% CI including e(ect estimates that are clinically important and unimportant.
4Risk in placebo group in Ebenbichler 1999 used as assumed risk.
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B A C K G R O U N D

Description of the condition

This review is one in a series of reviews aiming to determine the
evidence for e(icacy of common interventions for shoulder pain.
This series of reviews forms the update of an earlier Cochrane
review of physical therapy for shoulder disorders (Green 2003).
Since our original review, many new clinical trials studying a diverse
range of interventions have been performed. To improve usability
of the review, we have subdivided the reviews by type of shoulder
disorder as people within di(erent diagnostic groupings may
respond variably to di(erent interventions. This review focuses
on electrotherapy modalities for rotator cu( disease. A separate
review of manual therapy and exercise for rotator cu( disease is
under review (Page 2016), and reviews of manual therapy and
exercise for adhesive capsulitis (frozen shoulder) (Page 2014a) and
electrotherapy modalities for adhesive capsulitis (Page 2014b) were
published in 2014.

Shoulder pain is common, with a point prevalence ranging from
7% to 26% in the general population (Luime 2004). Although not
life-threatening, it impacts on the performance of tasks essential to
daily living, such as dressing, personal hygiene, eating and work,
and oMen results in substantial utilisation of health care resources
(Largacha 2006; Mroz 2014; Van der Heijden 1999a; Virta 2012). The
most common cause of shoulder pain in primary care is disorders
of the rotator cu( (Linsell 2006; Ostor 2005), which comprises
the supraspinatus, infraspinatus, subscapularis and teres minor
muscles. These muscles facilitate both movement and dynamic
stabilisation of the shoulder joint.

Numerous diagnostic labels have been used in the literature to
describe disorders of the rotator cu(, for example subacromial
impingement syndrome, rotator cu( tendinopathy or tendinitis,
partial or full rotator cu( tear, calcific tendinitis and subacromial
bursitis, but the terms are not standardised (Schellingerhout 2008).
The term 'rotator cu( disease' was proposed as an umbrella term
to classify disorders of the rotator cu(, regardless of the cause of
disorder (e.g. degeneration or acute injury) and specific anatomical
location (Buchbinder 1996; Whittle 2015). Calcific tendinitis is
an uncommon form of rotator cu( disease usually applied to
people who present with rapid onset of severe shoulder pain, and
who have calcium deposits visible in the rotator cu( tendons on
imaging. However, the exact pathophysiologic relevance of calcium
deposits in the rotator cu( tendons is unclear and while calcium
deposition may be seen in as many as 6.8% of people with shoulder
pain, in asymptomatic shoulders the prevalence estimates for
calcium deposition range from 2% to 20% (Titchener 2014).

Rotator cu( disease has been found to increase in prevalence with
age (Yamamoto 2010) and in those participating in occupational
or sporting activities that require repetitive overhead use of the
arms (e.g. swimming, tennis) (Edmonds 2014; Walker 2012). People
with rotator cu( disease oMen describe pain in the upper outer
arm exacerbated by certain movements (e.g. overhead activity);
the pain is oMen worse at night and when lying on the a(ected
side. Some people also describe weakness and loss of function.
However, there are few data regarding the diagnostic accuracy of
individual symptoms in rotator cu( disease without tears (Whittle
2015).

In addition to history-taking and clinical evaluation, the use of
physical examination manoeuvres has been recommended for the
diagnosis of rotator cu( disease. However there is a wide array of
tests and a lack of consensus on the best test or series of tests to use,
and varying descriptions of how to execute these tests (Hanchard
2013). Systematic reviews of diagnostic test accuracy studies have
found that a positive painful arc test result (pain occurs between
60° and 120° during active abduction of the a(ected arm) is the
most accurate finding for detecting rotator cu( disease, whereas
the presence of a positive lag test (external or internal rotation)
result was most accurate for diagnosis of a full-thickness rotator
cu( tear (Hanchard 2013; Hermans 2013).

Description of the intervention

Electrotherapy modalities (also known as electrophysical agents)
are types of physical therapy that aim to reduce pain and improve
function via an increase in energy (electrical, sound, light, or
thermal) into the body (Watson 2008a; Watson 2010). There
are several electrotherapy modalities used in clinical practice,
including therapeutic ultrasound, low-level laser therapy (LLLT),
transcutaneous electrical nerve stimulation (TENS) and pulsed
electromagnetic field therapy (PEMF). The delivery of particular
electrotherapy modalities in physical therapy practice has varied
over time. Between 1990 and 2010, therapeutic ultrasound
delivery increased in several countries, LLLT was used at a
consistent rate, and TENS administration increased in the UK but
declined in Australia (Shah 2012). People seeking treatment for
musculoskeletal conditions seldom receive a single electrotherapy
modality in isolation. Other physical therapy interventions such
as manual therapy and exercise are commonly delivered as co-
interventions (Gebremariam 2014). A brief description of the
electrotherapy modalities investigated in this review, and their
presumed mechanisms of action, are outlined as follows.

Therapeutic ultrasound delivers energy to deep tissue sites through
ultrasonic waves (oMen at frequencies of 1 or 3 MHz and intensities

between 0.1 watts/cm2 and 3 watts/cm2) using a crystal sound
head. Treatment can be delivered in two forms, continuous (non-
stop ultrasonic waves) and pulsed (intermittent ultrasonic waves)
(Allen 2006; Watson 2008b). The purpose of treatment is to increase
tissue temperature and induce non-thermal physiological changes
(such as cell permeability and cell growth), which are believed to
promote soM tissue healing and muscle relaxation (O'Brien 2007;
Watson 2008b).

Low-level laser therapy (LLLT) generates a beam of light with
a particular wavelength which has the potential to deliver light
energy to tissue depths below the dermis (Basford 1989; Bjordal
2010; Peplow 2010). Studies suggest that LLLT contributes to pain
relief by reducing pro-inflammatory cytokines and increasing anti-
inflammatory growth factors and cytokines (Bjordal 2006; Peplow
2010; Sakurai 2000). The e(ects of LLLT are considered to be
dependent on dosage, wavelength, site and duration of treatment,
and researchers have suggested that some previous trials of LLLT
with inconclusive findings may have delivered dosages that are
below that expected to achieve a biological response (Bjordal 2006;
Bjordal 2010).

Transcutaneous electrical nerve stimulation (TENS) delivers
electrical stimulation via electrodes placed over the intact skin
surface near the source of pain to activate underlying nerves (Jones
2009; Sluka 2003). Several types of TENS applications exist; the

Electrotherapy modalities for rotator cu� disease (Review)
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most common are conventional TENS (high frequency and low
intensity, which is su(icient to produce a comfortable tingling
sensation) and acupuncture-like TENS (low frequency and high
intensity, which is su(icient to elicit muscle twitching) (Johnson
2008). The development of TENS was based on the Gate Control
Theory of Pain (Melzack 1965), which suggests that there is a
'gating' mechanism in the dorsal horn of the spinal cord that
regulates the amount of incoming painful stimuli via small diameter
a(erent nerve fibres, and that stimulation of large diameter a(erent
nerve fibres using other stimuli (such as TENS) can "close the gate"
and reduce the perception of pain (Walsh 2009). Evidence from
animal studies suggests that TENS reduces ongoing nociceptive cell
activity and inhibits pain facilitatory pathways (DeSantana 2008;
Jones 2009).

Pulsed electromagnetic field therapy (PEMF) involves the delivery
of pulsing (that is 'on-o(') low-frequency magnetic fields through
the body, which is believed to provide temporary pain relief by
influencing tissue generation and cell proliferation (Gordon 2007;
Markov 2007).

Continuous short wave diathermy involves delivering a constant
stream of short wave (wavelength 3 to 30 m, frequency 10 to 100
MHz) electromagnetic radiation to produce deep heating within
tissues (Allen 2006; Shields 2001). The treatment is designed to
produce heat at deeper tissue levels than superficial agents (such
as a hot pack). The deep tissue heating is believed to induce an
increase in metabolic activity, blood flow, collagen extensibility and
nerve conduction, which are thought to encourage healing and
relieve pain (Allen 2006; Shields 2001).

Interferential current involves crossing two medium frequency
currents (most commonly 4000 Hz), which reportedly generates a
low-frequency 'beating' (amplitude-modulated) e(ect at between
0 and 150 Hz in the deep tissues (Beatti 2010). These beat
frequencies are believed to decrease pain, increase circulation and
block nerve conduction.

Two electrotherapy modalities are designed to facilitate delivery
of topical medication through the skin (that is transdermal
delivery). Phonophoresis is administered using a therapeutic
ultrasound device (Machet 2002; Watson 2008b), and iontophoresis
is administered using a low-intensity electrical current (Batheja
2006; Roustit 2014). The therapeutic ultrasound device used in
phonophoresis is believed to enhance the absorption of the
topically applied medication (Machet 2002). The iontophoretic
device is believed to induce electromigration and electro-osmosis,
which are thought to facilitate the movement of positively and
negatively charged drugs into the skin (Roustit 2014).

Microcurrent electrical stimulation (MENS) is a novel modality that
is claimed to be capable of providing beneficial e(ects through
delivering monophasic or biphasic pulsed microamperage currents
with intensities between 1 and 999 uA across the skin (Atya 2012).

In our companion review of electrotherapy modalities for adhesive
capsulitis (Page 2014b), we found that LLLT was more e(ective
than placebo in the short-term, but there was no high quality
evidence to support the use of therapeutic ultrasound, TENS, PEMF,
continuous short wave diathermy, interferential current, or Iodex
iontophoresis for this condition. It is unclear what e(ect these
modalities have on people with rotator cu( disease.

Why it is important to do this review

The previous version of this review (Green 2003) included 10
trials investigating the e(icacy of electrotherapy modalities for
rotator cu( disease (Berry 1980; Binder 1984; Downing 1986;
Ebenbichler 1999; England 1989; Nykänen 1995; Perron 1997;
Saunders 1995; Shehab 2000; Vecchio 1993), and concluded that
there was little overall evidence to guide treatment. Many new
trials have been published since the 2003 review (as summarised in
recent systematic reviews, e.g. Alexander 2010; Gebremariam 2014;
Kromer 2009; Nyberg 2010). To best inform current practice, an
up-to-date review which incorporates data from the most recently
available trials is needed.

O B J E C T I V E S

To synthesise available evidence regarding the benefits and harms
of electrotherapy modalities for the treatment of people with
rotator cu( disease.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included randomised controlled trials (RCTs) of any design (e.g.
parallel, cross-over, factorial) and controlled clinical trials using a
quasi-randomised method of allocation, such as by alternation or
date of birth. We included trials if they reported the methods used
to generate the allocation sequence, or if they included a statement
such as "random allocation was used". Given that some of these
latter, poorly-reported trials may have used a quasi-randomised
method of allocation, we considered it reasonable to include quasi-
randomised trials that were clearly identified as such. Reports of
trials were eligible regardless of the language, date of publication,
or publication status.

Types of participants

We included trials that recruited adults (> 16 years of age) with
rotator cu( disease as defined by the study authors (e.g. using
terminology such as subacromial impingement syndrome, rotator
cu( tendinitis or tendinopathy, supraspinatus, infraspinatus or
subscapularis tendinitis, calcific tendinitis, subacromial bursitis,
or rotator cu( tears), for any duration. We also included trials
with participants with non-specific shoulder pain provided that
the inclusion/exclusion criteria were compatible with a diagnosis
of rotator cu( disease. If trials included participants with either
rotator cu( disease or adhesive capsulitis, we attempted to
retrieve the data for rotator cu( disease participants from the
trialists. If unsuccessful, we included the trial only if > 75% of
participants had rotator cu( disease. We excluded trials that
included any participants with a history of significant trauma or
systemic inflammatory conditions such as rheumatoid arthritis,
osteoarthritis, hemiplegic shoulders, or pain in the shoulder region
as part of a complex myofascial neck/shoulder/arm pain condition.

Types of interventions

We included RCTs comparing any electrotherapy modality to
placebo, no treatment, a di(erent electrotherapy modality, or any
other intervention. We included RCTs where an electrotherapy
modality was used as an adjunct to another treatment only
if the comparison provided information on the additional
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e(ect of the electrotherapy modality. Electrotherapy modalities
included therapeutic ultrasound, laser therapy, transcutaneous
electrical nerve stimulation, pulsed electromagnetic field therapy,
bipolar interferential current, electromyographic biofeedback,
phonophoresis, iontophoresis, and short wave diathermy. Physical
therapy interventions such as exercise, mobilisation, massage
and manipulation were excluded and are included in a separate
Cochrane review.

Types of outcome measures

We did not consider outcomes as part of the eligibility criteria.

Main outcomes

• Overall pain (mean or mean change measured by visual
analogue scale (VAS), numerical or categorical rating scale).

• Function. Where trialists reported outcome data for more than
one function scale, we extracted data on the scale that was
highest on the following pre-defined list:
* Shoulder Pain and Disability Index (SPADI);

* CroM Shoulder Disability Questionnaire;

* Constant-Murley Score;

* any other shoulder-specific function scale.

• Pain on motion measured by VAS, numerical or categorical
rating scale.

• Global assessment of treatment success as defined by the
trialists (e.g. proportion of participants with significant overall
improvement).

• Quality of life as measured by generic measures (such as
components of the Short Form-36 (SF-36)) or disease-specific
tools.

• Number of participants experiencing any adverse events.

Other outcomes

• Night pain measured by VAS, numerical or categorical rating
scale.

• Pain with resisted movement measured by VAS, numerical or
categorical rating scale.

• Range of motion (ROM) (e.g. flexion, abduction, external rotation
and internal rotation (measured in degrees or other e.g. hand-
behind-back distance in centimetres)). Where trialists reported
outcome data for both active and passive ROM measures, we
extracted the data on active ROM only. We prioritised active ROM
because it requires the patient to initiate shoulder movement,
and so is a closer proxy to what patients can actually do than
passive ROM.

• Strength.

• Work disability.

• Surgery (e.g. surgical decompression, rotator cu( repair).

We extracted e(icacy outcome measures (e.g. overall pain,
function) at the following time points:

• up to three weeks;

• longer than three and up to six weeks (this was the main time
point);

• longer than six weeks and up to six months, and;

• longer than six months.

If data were available in a trial at multiple time points within each
of the above periods (e.g. at four, five, and six weeks), we only
extracted data at the latest possible time point of each period. We
extracted adverse events reported at all time points.

We collated the main results of the review into 'Summary of
findings' (SoF) tables which provide key information concerning the
quality of evidence and the magnitude and precision of the e(ect
of the interventions. We included the main outcomes (see above) in
the SoF tables, and presented results at, or nearest, the main time
point (six weeks).

Search methods for identification of studies

Electronic searches

We searched the Cochrane Central Register of Controlled Trials
(CENTRAL; The Cochrane Library 2015, Issue 3), Ovid MEDLINE
(January 1966 to March 2015), Ovid EMBASE (January 1980 to
March 2015), and CINAHL Plus (EBSCOhost, January 1937 to March
2015). The complete search strategies are presented in Appendix 1.
Note that the search terms used included clinical terms relevant to
adhesive capsulitis and manual therapy and exercise interventions,
as the current review and Cochrane reviews of manual therapy
and exercise for rotator cu( disease, manual therapy and exercise
for adhesive capsulitis, and electrotherapy modalities for adhesive
capsulitis were conducted simultaneously.

Searching other resources

We searched for ongoing trials and protocols of published trials
in the clinical trials registry that is maintained by the US National
Institute of Health (http://clinicaltrials.gov) and the Clinical Trial
Registry at the International Clinical Trials Registry Platform of the
World Health Organization (http://www.who.int/ictrp/en/). We also
reviewed the reference lists of the included trials and any relevant
review articles retrieved from the electronic searches, to identify
any other potentially relevant trials.

Data collection and analysis

Selection of studies

Two review authors (MJP and BM) independently selected trials for
possible inclusion against a predetermined checklist of inclusion
criteria (see Criteria for considering studies for this review). We
screened titles and abstracts and initially categorised studies into
the following groups.

• Possibly relevant - trials that met the inclusion criteria and trials
from which it was not possible to determine whether they met
the criteria either from their title or abstract.

• Excluded - those clearly not meeting the inclusion criteria.

If a title or abstract suggested that the trial was eligible for inclusion,
or we could not tell, we obtained a full-text version of the article
and two review authors (MJP and BM) independently assessed
it to determine whether it met the inclusion criteria. The review
authors resolved discrepancies through discussion or adjudication
by a third author (SG or RB).

Data extraction and management

Two review authors (MJP and either MM, BM, SS, JD, or NL)
independently extracted data using a standard data extraction form
developed for this review. The authors resolved any discrepancies
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through discussion or adjudication by a third author (SG or RB),
until consensus was reached. We pilot tested the data extraction
form and modified it accordingly before use. In addition to items
for assessing risk of bias and numerical outcome data, we also
recorded the following characteristics.

• Trial characteristics, including type (e.g. parallel or cross-over),
country, source of funding, and trial registration status (with
registration number recorded if available).

• Participant characteristics, including age, sex, duration of
symptoms, and inclusion/exclusion criteria.

• Intervention characteristics, including type of manual therapy or
exercise, duration of treatment, use of co-interventions.

• Outcomes reported, including the measurement instrument
used and timing of outcome assessment.

One author (MJP) compiled all comparisons and entered outcome
data into Review Manager (RevMan) 5.3 (RevMan 2014).

For a particular systematic review outcome there may be a
multiplicity of results available in the trial reports (e.g. multiple
scales, time points and analyses). To prevent selective inclusion of
data based on the results (Page 2013), we used the following pre-
defined decision rules to select data from trials.

• Where trialists reported analysis of covariance- (ANCOVA)
adjusted mean di(erences along with final values or change
from baseline values for the same continuous outcome, we
extracted ANCOVA-adjusted mean di(erences.

• Where trialists reported final values and change from baseline
values for the same continuous outcomes, we extracted final
values (change from baseline values can be less e(icient than
final values because measurement of the outcome twice can
increase measurement error for outcomes that fluctuate or are
di(icult to measure precisely (Higgins 2011a)).

• Where trialists reported data analysed based on the intention-
to-treat (ITT) sample and another sample (e.g. per-protocol, as-
treated), we extracted ITT-analysed data.

• For cross-over RCTs, we extracted data from the first period only.

Where trials did not include a measure of overall pain but included
one or more other measures of pain, for the purpose of combining
data for the primary analysis of overall pain, we combined overall
pain with other types of pain in the following hierarchy: unspecified
pain; pain with activity; or daytime pain.

Assessment of risk of bias in included studies

Two review authors (MJP and either MM, BM, SS, JD, or NL)
independently assessed the risk of bias in included trials using
The Cochrane tool for assessing risk of bias, as described in the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2011b). We assessed the following domains:

• random sequence generation;

• allocation concealment;

• blinding of participants and personnel;

• blinding of outcome assessment (assessed separately for self-
reported and objectively assessed outcomes);

• incomplete outcome data;

• selective reporting;

• other sources of bias (for example, baseline imbalance)

Each item was rated as being at 'Low risk', 'Unclear risk' or 'High
risk' of bias. We classified the overall risk of bias as low if all domains
were at low risk of bias, as high if at least one domain was at high
risk of bias, or as unclear if at least one domain was at unclear risk
of bias and no domain was at high risk. We assessed the selective
reporting domain for all trials, and documented it in the risk of bias
tables, but did not consider it in the overall risk of bias judgement if
the only types of selective reporting identified were non- or partial
reporting of outcomes. Non- or partial reporting of outcomes
biases the results of meta-analyses that cannot include the relevant
data, not the results of trials, and is therefore considered under
the Assessment of reporting biases section (Kirkham 2010). We
resolved any discrepancies through discussion or adjudication by a
third author (SG or RB).

Measures of treatment e�ect

We used the Cochrane statistical soMware, RevMan 5.3 (RevMan
2014), to perform data analysis. We expressed dichotomous
outcomes as risk ratios (RRs) with 95% confidence intervals (CIs)
and continuous outcomes as mean di(erences (MDs) with 95%
CIs if di(erent trials used the same measurement instrument
to measure the same outcome. Alternatively, we analysed
continuous outcomes using the standardised mean di(erence
(SMD) when trials measured the same outcome but employed
di(erent measurement instruments. To enhance interpretability of
dichotomous outcomes, we calculated risk di(erences and number
needed to treat for a beneficial outcome (NNTB) or the number
needed to treat for a harmful outcome (NNTH).

Unit of analysis issues

The unit of analysis was the participant for all trials except
three (Ebenbichler 1999; Pan 2003; San Segundo 2008), which
included participants with bilateral shoulder pain. For these trials,
we included the number of shoulders as the denominator in
all analyses because the number of participants was not clear.
However, only a few participants in both trials had bilateral
shoulder pain, so using shoulders as the unit of analysis is likely to
have had little impact on the width of the 95% confidence intervals.

Dealing with missing data

When required, we contacted trialists via email (twice, separated
by three weeks) to retrieve missing information about trial design,
outcome data, or attrition rates such as drop-outs, losses to follow-
up and post-randomisation exclusions in the included trials. For
continuous outcomes with no standard deviation (SD) reported,
we calculated SDs from standard errors (SEs), 95% CIs or P values.
If no measures of variation were reported and SDs could not be
calculated, we planned to impute SDs from other trials in the
same meta-analysis, using the median of the other SDs available
(Ebrahim 2013). Where data were imputed or calculated (e.g. SDs
calculated from SEs, 95% CIs or P-values, or imputed from graphs
or from SDs in other trials) we reported this in the tables of
Characteristics of included studies.

Assessment of heterogeneity

We assessed clinical heterogeneity by determining whether the
characteristics of participants, interventions, outcome measures
and timing of outcome measurement were similar across trials. We

assessed statistical heterogeneity using the Chi2 statistic and the
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I2 statistic (Higgins 2002). We interpreted the I2 statistic using the
following as an approximate guide:

• 0% to 40% may not be important heterogeneity;

• 30% to 60% may represent moderate heterogeneity;

• 50% to 90% may represent substantial heterogeneity;

• 75% to 100% may represent considerable heterogeneity (Deeks
2011).

Assessment of reporting biases

To assess small study e(ects, we planned to generate funnel
plots for meta-analyses including at least 10 trials of varying
size. If asymmetry in the funnel plot was detected, we planned
to review the characteristics of the trials to assess whether the
asymmetry was likely due to publication bias or other factors such
as methodological or clinical heterogeneity of the trials (Sterne
2011). To assess outcome reporting bias (non- or partial reporting
of a pre-specified outcome, which prevents the inclusion of data
in a meta-analysis), we compared the outcomes specified in trial
protocols with the outcomes reported in the corresponding trial
publications; if trial protocols were unavailable, we compared the
outcomes reported in the methods and results sections of the trial
publications (Dwan 2011; Kirkham 2010).

Data synthesis

For this review update, we identified a large number of trials,
which investigated a diverse range of interventions. To define the
most clinically important questions to be answered in the review,
aMer data extraction was completed, one review author (MJP) sent
the list of all possible trial comparisons to both of the original
primary authors of this review (SG and RB). AMer reviewing the
list of possible trial comparisons, both of these review authors
discussed and draMed a list of clinically important review questions
and categorised each trial comparison under the most appropriate
review question. This process was conducted iteratively until all
trial comparisons were allocated to a single review question, and
was conducted without knowledge of the results of any outcomes.
They defined the following review questions.

• Are electrotherapy modalities more e(ective than placebo or no
treatment?

• Do electrotherapy modalities provide additional benefit when
added to other physical therapy interventions (e.g. manual
therapy or exercise (or both))?

• Are electrotherapy modalities more e(ective than other active
interventions (e.g. glucocorticoid injection, oral NSAID)?

• Is one type of electrotherapy modality more e(ective than
another?

As electrotherapy modalities are seldom used in isolation, we
considered the first two questions to be the most relevant for
clinical practice.

We planned to pool results of trials with similar characteristics
(participants, interventions, outcome measures and timing of
outcome measurement) to provide estimates of benefit and
harm. Provided trials were homogeneous with respect to other
parameters, we planned to pool together trials irrespective of
the diagnostic label used in individual trials (e.g. subacromial
impingement, rotator cu( tendinitis, supraspinatus tendinitis,
impingement) except for calcific tendinitis, which we planned to

pool separately. We planned to synthesise e(ect estimates using a
random-e(ects meta-analysis model based on the assumption that
clinical and methodological heterogeneity was likely to exist and to
have an impact on the results. Where we could not pool data, we
presented e(ect estimates and 95% CIs of each trial in tables and
summarised the results in text.

Subgroup analysis and investigation of heterogeneity

We did not undertake any subgroup analyses.

Sensitivity analysis

We planned to perform sensitivity analyses to investigate the
robustness of the treatment e(ect (of main outcomes) to allocation
concealment and participant blinding, by removing the trials that
reported inadequate or unclear allocation concealment and lack of
participant blinding from the meta-analysis to see if this changed
the overall treatment e(ect.

Summary of findings tables

We presented the results of the most important comparisons of
the review in 'Summary of findings' tables, which summarise the
quality of evidence, the magnitude of e(ect of the interventions
examined and the sum of available data on outcomes, as
recommended by Cochrane (Schünemann 2011a). The 'Summary
of findings' tables include an overall grading of the evidence
related to each of the main outcomes, using the GRADE (Grades
of Recommendation, Assessment, Development and Evaluation
Working Group) approach (Schünemann 2011b).

In the Comments column of the 'Summary of findings' table, we
have reported the absolute per cent di(erence, the relative per cent
change from baseline and the NNTB (the NNTB is provided only
when the outcome shows a statistically significant di(erence).

For dichotomous outcomes (global assessment of treatment
success, adverse events), we calculated the absolute risk di(erence
using the risk di(erence statistic in RevMan (RevMan 2014), and
expressed the result as a percentage; we calculated the relative per
cent change as the risk ratio - 1 and expressed it as a percentage.
For continuous outcomes (overall pain, function, pain on motion,
quality of life), we calculated the absolute risk di(erence as the
improvement in the intervention group minus the improvement
in the control group, expressed in the original units (i.e. mean
di(erence from RevMan divided by units in the original scale), and
expressed it as a percentage. The relative per cent change we
calculated as the absolute change (or mean di(erence) divided by
the baseline mean of the control group, expressed as a percentage.

In addition to the absolute and relative magnitude of e(ect
provided in the 'Summary of findings' table, for dichotomous
outcomes we calculated the NNTB or NNTH from the control group
event rate and the risk ratio using the Visual Rx NNT calculator
(Cates 2004). For continuous outcomes of function and overall pain,
we calculated the NNTB using Wells calculator soMware, which
is available at Cochrane Musculoskeletal editorial o(ice (http://
musculoskeletal.cochrane.org). We assumed a minimal clinically
important di(erence (MCID) of 1.5 points on a 10-point scale (or
15 points on a 100-point scale) for pain (Hawker 2011), and 10
points on a 100-point scale for function or disability (for example
SPADI, Constant-Murley, Disabilities of the Arm, Shoulder and Hand
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(DASH)) for input into the calculator (Angst 2011; Roy 2009; Roy
2010).

R E S U L T S

Description of studies

Results of the search

The search conducted up to March 2015 resulted in 3488 records
across the four databases. Seven additional records were identified
from screening reference lists of previously published systematic
reviews and included trials. AMer removal of duplicates, 3166
unique records remained. Of these, 339 were retrieved for full-
text screening based on the title and abstract. We included 47
trials in the review (Abrisham 2011; Aktas 2007; Akyol 2012; Al

Dajah 2014; Atya 2012; Bal 2009; Bansal 2011; Baskurt 2006; Berry
1980; Binder 1984; Bingöl 2005; Calis 2011; Celik 2009; Chard
1988; Clews 1987; Dogan 2010; Downing 1986; Ebenbichler 1999;
England 1989; Eslamian 2012; Eyigor 2010; Galace de Freitas 2014;
Giombini 2006; Grymel-Kulesza 2007; Johansson 2005; Kelle 2014;
Kocyigit 2012; Korkmaz 2010; Kurtai Gursel 2004; Leduc 2003;
Montes-Molina 2012a; Montes-Molina 2012b; Nykänen 1995; Otadi
2012; Ozgen 2012; Pan 2003; Perron 1997; Polimeni 2003; Rabini
2012; San Segundo 2008; Santamato 2009; Saunders 1995; Shehab
2000; Vecchio 1993; Yavuz 2014; Yeldan 2009; Yildirim 2013). Five
additional trials, all of which require translation, are awaiting
classification (Dal Conte 1990; Gudmundsen 1987; Güler 2009;
Jiménez-García 2008; Knorre 1990; see table of Characteristics
of studies awaiting classification). A flow diagram of the study
selection process is presented in Figure 1.
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Figure 1.   Study flow diagram
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Included studies

A full description of all included trials is provided in the
Characteristics of included studies tables.

Design

All trials except one were described as RCTs (Kelle 2014 was a
quasi-RCT), and all used a parallel-group design. Thirty-nine trials
included two intervention arms (Abrisham 2011; Aktas 2007; Akyol
2012; Al Dajah 2014; Atya 2012; Bal 2009; Bansal 2011; Binder
1984; Bingöl 2005; Celik 2009; Chard 1988; Dogan 2010; Downing
1986; Ebenbichler 1999; Eslamian 2012; Eyigor 2010; Galace de
Freitas 2014; Grymel-Kulesza 2007; Johansson 2005; Kocyigit 2012;
Korkmaz 2010; Kurtai Gursel 2004; Leduc 2003; Montes-Molina
2012a; Montes-Molina 2012b; Nykänen 1995; Otadi 2012; Ozgen
2012; Pan 2003; Perron 1997; Rabini 2012; San Segundo 2008;
Santamato 2009; Saunders 1995; Shehab 2000; Vecchio 1993; Yavuz
2014; Yeldan 2009; Yildirim 2013), six included three arms (Baskurt
2006; Calis 2011; Clews 1987; England 1989; Giombini 2006; Kelle
2014), one included four arms (Polimeni 2003) and one included
five arms (Berry 1980).

Participants

A total of 2388 participants were included in the 47 trials, and the
number of participants per trial ranged from 18 to 200. The median
of the mean age of participants was 53 (interquartile range (IQR)
49 to 55) years, and the median of the mean duration of symptoms
was 8 (IQR 6 to 13) months. Women comprised 67% of the total
sample. Diagnostic labels used by trialists included subacromial
impingement syndrome (n = 16: Aktas 2007; Akyol 2012; Al Dajah
2014; Atya 2012; Bal 2009; Baskurt 2006; Calis 2011; Celik 2009;
Dogan 2010; Galace de Freitas 2014; Johansson 2005; Kelle 2014;
Kocyigit 2012; Yavuz 2014; Yeldan 2009; Yildirim 2013), rotator
cu( tendinitis (n = 10: Abrisham 2011; Berry 1980; Binder 1984;
Chard 1988; Clews 1987; Eslamian 2012; Eyigor 2010; Otadi 2012;
Rabini 2012; Vecchio 1993), supraspinatus tendinitis (n = 10: Bansal
2011; Downing 1986; England 1989; Giombini 2006; Korkmaz 2010;
Nykänen 1995; Ozgen 2012; Polimeni 2003; Saunders 1995; Shehab
2000), calcific tendinitis (n = 4: Ebenbichler 1999; Leduc 2003; Pan
2003; Perron 1997), or a mixture of labels (i.e. some participants
with impingement, others with tendinitis) (n = 5: Grymel-Kulesza
2007; Kurtai Gursel 2004; Montes-Molina 2012a; Montes-Molina
2012b; San Segundo 2008). However, there were inconsistencies in
the diagnostic criteria for (or definitions of) each of the conditions
(see Characteristics of included studies tables).

One trial (Bingöl 2005) included participants with non-specific
shoulder pain that was compatible with a diagnosis of rotator cu(
disease. One trial (Montes-Molina 2012a) included participants with
rotator cu( disease or adhesive capsulitis, but participants with
the latter condition comprised only 5% of the sample. Trials were
conducted in Turkey (n = 17), United Kingdom (n = 6), Italy (n =
4), Iran and Spain (n = 3 each), Canada (n = 2), Australia, Austria,
Brazil, Egypt, Finland, India, Kuwait, Poland, Saudi Arabia, Sweden,
Taiwan, and USA (n = 1 each).

Interventions and Comparisons

A detailed description of the interventions delivered in each trial is
presented in the Characteristics of included studies tables, and a
summary of the intervention components across trials is presented
in Table 1. The trials evaluated physical therapy interventions

comprising therapeutic ultrasound (n = 21 trials: Al Dajah 2014;
Bansal 2011; Berry 1980; Calis 2011; Celik 2009; Clews 1987;
Downing 1986; Ebenbichler 1999; Giombini 2006; Grymel-Kulesza
2007; Johansson 2005; Kurtai Gursel 2004; Nykänen 1995; Ozgen
2012; Perron 1997; Polimeni 2003; San Segundo 2008; Santamato
2009; Shehab 2000; Yavuz 2014; Yildirim 2013), LLLT (n = 14 trials:
Abrisham 2011; Bal 2009; Bingöl 2005; Calis 2011; Dogan 2010;
England 1989; Eslamian 2012; Kelle 2014; Montes-Molina 2012a;
Otadi 2012; Saunders 1995; Vecchio 1993; Yavuz 2014; Yeldan 2009),
TENS (n = 8 trials: Baskurt 2006; Eyigor 2010; Grymel-Kulesza
2007; Kocyigit 2012; Korkmaz 2010; Ozgen 2012; Pan 2003; Shehab
2000), PEMF (n = 4 trials; Aktas 2007; Binder 1984; Chard 1988;
Galace de Freitas 2014), microwave diathermy (n = 2 trials: Akyol
2012; Rabini 2012), acetic acid iontophoresis (n = 2 trials: Leduc
2003; Perron 1997), high intensity laser therapy (Santamato 2009),
light therapy (Montes-Molina 2012b) and microcurrent electrical
stimulation (MENS) (Atya 2012). Sixteen (34%) trials investigated
the e(ect of an electrotherapy modality delivered in isolation
(Al Dajah 2014; Atya 2012; Berry 1980; Binder 1984; Chard 1988;
Ebenbichler 1999; England 1989; Giombini 2006; Kocyigit 2012;
Montes-Molina 2012a; Montes-Molina 2012b; Pan 2003; Rabini
2012; Santamato 2009; Saunders 1995; Shehab 2000). The median
duration of interventions was three weeks (range 1 to 8) with a
median of five treatment sessions delivered per week (range 1 to
10) and a median of 10 treatment sessions provided in total across
the treatment period (range 1 to 56). The dosage (e.g. frequency,
intensity) of interventions varied, and several trial reports did
not include important components such as the duration of each
treatment session (Table 1).

Comparators were also diverse, including placebo (Atya 2012;
Berry 1980; Binder 1984; Ebenbichler 1999; England 1989; Galace
de Freitas 2014; Kocyigit 2012; Saunders 1995), no intervention
(Perron 1997), manual therapy (Al Dajah 2014; Bansal 2011; Clews
1987), exercise (Giombini 2006), glucocorticoid injection (Berry
1980; Eyigor 2010; Kelle 2014; Rabini 2012), acupuncture (Berry
1980; Johansson 2005), oral NSAID (England 1989), extracorporeal
shock wave treatment (Pan 2003), sodium hyaluronate injection
(Ozgen 2012), hot pack (Baskurt 2006) and cryotherapy (Grymel-
Kulesza 2007).

Twenty-two trials investigated whether there is benefit in adding an
electrotherapy modality to another physical therapy intervention
(Abrisham 2011; Aktas 2007; Akyol 2012; Bal 2009; Baskurt 2006;
Bingöl 2005; Calis 2011; Celik 2009; Clews 1987; Dogan 2010;
Downing 1986; Eslamian 2012; Galace de Freitas 2014; Kelle 2014;
Kurtai Gursel 2004; Leduc 2003; Nykänen 1995; Otadi 2012; Polimeni
2003; San Segundo 2008; Vecchio 1993; Yeldan 2009).

Twelve trials compared one type of electrotherapy modality
with another (Binder 1984; Calis 2011; Chard 1988; Giombini
2006; Korkmaz 2010; Montes-Molina 2012a; Montes-Molina 2012b;
Polimeni 2003; Santamato 2009; Shehab 2000; Yavuz 2014; Yildirim
2013).

Outcomes

The outcomes measured in each trial are summarised in Table 2. Of
the main outcomes, most trials included a measure of overall pain
(n = 40) and function (n = 33), but fewer trials included measures of
pain on motion (n = 15), global assessment of treatment success (n
= 10), quality of life (n = 5) or adverse events (n = 19). Overall pain
was most commonly measured using a zero to 10 or zero to 100 VAS,
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although several di(erent descriptors for the maximum score on
the scale (e.g. "worst imaginable pain", "severe pain", "intolerable
pain") were noted. Function was most commonly measured using
the Constant-Murley Score (n = 15) or SPADI (n = 7). Of the other
outcomes, most trials included measures of range of motion (n =
26), but fewer included measures of night pain (n = 16), pain with
resisted movement (n = 5), strength (n = 10), work disability (n = 1)
or surgery (n = 1).

Excluded studies

We excluded 286 full-text articles. Many of these had been retrieved
for possible inclusion in one of the other three reviews in this series
(i.e. investigated e(ects of manual therapy and exercise for rotator

cu( disease or adhesive capsulitis, or electrotherapy modalities
for adhesive capsulitis). The reasons for exclusion were that the
intervention was ineligible (n = 104), the clinical condition was
ineligible (n = 100), the article was a commentary, systematic review
or trial protocol (n = 62), or the study was not an RCT or quasi-RCT
(n = 20). We have listed in the table of Characteristics of excluded
studies seven studies which required full-text screening by a third
author (the full list of 286 excluded studies is available on request).

Risk of bias in included studies

A summary of the risk of bias in included trials is presented in Figure
2 and Figure 3.

 

Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Figure 3.   (Continued)
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Allocation

The method used to generate and conceal the allocation sequence
was reported in 26 (55%) and 11 (23%) trials, respectively. Only
11 (23%) trials used appropriate methods to both generate and
conceal the allocation sequence, and so were rated at low risk of
allocation bias. We rated three (6%) trials at high risk of allocation
bias because the allocator was aware of the randomisation
scheme. In 20 (43%) trials the method of sequence generation
was not reported and in 33 (70%) trials the method of allocation
concealment was not reported. The risk of allocation bias in these
trials was therefore unclear.

Blinding

We rated 23 (49%) trials at low risk of performance bias because
participants were successfully blinded. We rated the remaining 24
(51%) trials at high risk of performance bias. Participants in these
trial were not blinded, and their beliefs about the intervention
they received may have influenced them to deviate from the
interventions as planned.

Self-reported outcomes were measured in all trials. We rated 23
(49%) trials at low risk of detection bias because it was clear that
participants were blinded, and the remaining 24 (51%) trials at
high risk of detection bias for self-reported outcomes because
participants were not blinded. Of 39 trials with outcome measures
that were objectively rated (e.g. range of motion, strength), blinding
of outcome assessors was reported in 30 (77%) trials and thus
we rated these trials at low risk of detection bias for objective
outcomes. In two (5%) trials there was no blinding of assessors
of objective outcomes, so the risk of detection bias for objective
outcomes was high. In seven (18%) trials it was unclear whether
such blinding was done, so the risk of detection bias for objective
outcomes was unclear.

Incomplete outcome data

Thirty-two (68%) trials either had no dropouts, losses to follow-up
or exclusions, or had a small amount of attrition that was deemed
unlikely to bias the results. In three (6%) trials there was di(erential
dropout across groups, with reasons that appeared to be related to
the treatments received, and thus we rated these trials at high risk
of attrition bias. In the remaining 12 (26%) trials the quantity of or
reasons for incomplete outcome data were not reported so the risk
of attrition bias was unclear.

Selective reporting

We rated four (9%) trials at low risk of selective reporting bias
because all outcomes specified in the trial registry entry or trial
protocol were fully reported in the trial publication, or all outcomes
of importance for rotator cu( disease were reported. We rated three
(6%) trials at high risk of selective reporting bias because some
of the outcomes that were reported in the trial registry entry or
protocol were not reported at all in the results section. We rated
the remaining 40 (85%) trials at unclear risk of selective reporting
bias for one of two reasons. Firstly, outcome data were completely
reported for all outcomes specified in the methods section of the
publication, but none of these trials was registered in a trials
registry or had an available trial protocol, so it was unclear whether
other outcomes were measured but not reported based on the
results; or secondly, outcome data were incompletely reported (e.g.
reporting means without measures of variation), but it was unclear

whether data were incompletely reported based on the nature of
the results or because of poor reporting in general (many trials were
published before the introduction of reporting guidelines).

Other potential sources of bias

All trials were rated as being free from other potential sources of
bias.

E�ects of interventions

See: Summary of findings for the main comparison Therapeutic
ultrasound compared to placebo for rotator cu( disease

Summary data and e(ect estimates (with 95% CIs) for all trials
are presented in the Additional tables section. If an outcome is
not referred to within a sub-section or table, then no data for that
outcome was available in the trial(s).

Therapeutic ultrasound

Is therapeutic ultrasound more e!ective than placebo or no
treatment?

In two trials (85 participants), one at high (Berry 1980) and
one at low (Ebenbichler 1999) risk of bias overall, therapeutic
ultrasound was compared with placebo (i.e. application of an
inactive ultrasound device) (Table 3). Ebenbichler 1999 restricted
inclusion to patients with calcific tendinitis therefore data were not
pooled.

Details of the ultrasound were as follows: 0.89 MHz frequency, 2.5

W/cm2 intensity for 15 minutes, three to five times a week for six
weeks in Ebenbichler 1999; in Berry 1980, frequency and intensity
were not reported, but duration was twice a week for four weeks.
The only outcomes measured in both trials were overall pain and
global treatment success.

Berry 1980 found no statistically significant di(erences between
ultrasound for four weeks and placebo in overall pain (mean 41.2
versus 22 on a 100-point scale, MD 19.20, 95% CI -7.08 to 45.48,
24 participants), global treatment success (50% (6/12) versus 75%
(9/12), RR 0.67, 95% CI 0.35 to 1.28, 24 participants) or shoulder
abduction (mean 95.6 versus 120.8 degrees, MD -25.20, 95% CI
-52.23 to 1.83, 24 participants) at four weeks, but the 95% CIs were
very wide. The trialists did not report measuring adverse events. We
downgraded by one point for high risk of performance bias in this
trial (there were additional treatment arms other than ultrasound
and placebo, which may have led participants to have di(erent
expectations about the treatment they were receiving), and one
point for imprecision, and so consider this evidence to be low
quality.

Ebenbichler 1999 found clinically important di(erences favouring
therapeutic ultrasound over placebo at six weeks in terms of overall
pain (mean change -14.9 versus -6.3 on a 52-point scale, MD -8.60,
95% CI -13.48 to -3.72, 61 participants), function (mean change 17.8
versus 3.7 on a 100-point scale, MD 14.10, 95% CI 5.39 to 22.81,
61 participants), global treatment success (91% (29/32) versus 52%
(15/29), RR 1.75, 95% CI 1.21 to 2.53, 61 participants) and quality
of life (mean change 2.6 versus 0.4 on a 10-point scale, MD 2.20,
95% CI 0.91 to 3.49, 61 participants). Between-group di(erences
were not important at nine months for overall pain (mean change
-13.7 versus -11.3 on a 52-point scale, MD -2.40, 95% CI -9.09 to
4.29, 56 participants), function (mean change 15.7 versus 12.4 on
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a 100-point scale, MD 3.30, 95% CI -6.69 to 13.29, 56 participants),
global treatment success (77% (24/31) versus 56% (14/25), RR 1.38,
95% CI 0.93 to 2.05, 56 participants) and quality of life (mean
change 2.4 versus 1.9 on a 10-point scale, MD 0.50, 95% CI -1.05 to
2.05, 56 participants). Night pain was measured, but no data were
reported. No participant reported adverse events (see Summary of
findings for the main comparison). We downgraded by one point for
imprecision and one point for indirectness, as pulsed ultrasound
was delivered to participants with calcific tendinitis, so results may
not generalise to participants receiving continuous ultrasound, or
to other participant subgroups. We therefore consider this evidence
to be low quality.

Does therapeutic ultrasound provide additional benefits over
other physical therapy interventions (e.g. manual therapy or
exercise (or both)) alone?

Eight trials (277 participants) examined whether there is benefit
in adding therapeutic ultrasound to another physical therapy
intervention (e.g. manual therapy, exercise, TENS, interferential
current, ice or multi-modal physical therapy) (Calis 2011; Celik
2009; Clews 1987; Downing 1986; Kurtai Gursel 2004; Nykänen 1995;
Polimeni 2003; San Segundo 2008) (Table 4). The overall risk of
bias was high in four trials (Calis 2011; Clews 1987; Kurtai Gursel
2004; Polimeni 2003) and unclear in four trials (Celik 2009; Downing
1986; Nykänen 1995; San Segundo 2008). Due to the variation in
comparators, we did not perform any meta-analyses of the data.

Apart from one unblinded trial which found less overall pain
at three weeks in the 'add-on' group (Calis 2011), therapeutic
ultrasound did not confer additional clinically important benefits
compared with other physical therapy interventions alone in
the remaining five trials that measured overall pain (Celik 2009;
Downing 1986; Kurtai Gursel 2004; Nykänen 1995; San Segundo
2008), seven trials that measured function (Calis 2011; Celik 2009;
Downing 1986; Kurtai Gursel 2004; Nykänen 1995; Polimeni 2003;
San Segundo 2008) two trials that measured pain on motion (Calis
2011; Kurtai Gursel 2004), one trial that measured global treatment
success (Downing 1986), two trials that measured night pain (Calis
2011; San Segundo 2008), four trials that measured range of motion
(Calis 2011; Celik 2009; Downing 1986; Kurtai Gursel 2004), or one
trial that measured strength (Clews 1987).

None of the trials reported measuring adverse events.

We downgraded the evidence in these eight trials by one point for
high or unclear risk of bias overall, and one point for imprecision,
and so consider it to be low quality.

Is therapeutic ultrasound more e!ective than other active
interventions (for example, glucocorticoid injection, oral non-
steroidal anti-inflammatory drug (NSAID))?

Trials compared therapeutic ultrasound with:

• manual therapy (3 trials, 82 participants: Al Dajah 2014; Bansal
2011; Clews 1987);

• glucocorticoid injection (1 trial, 24 participants: Berry 1980);

• glucocorticoid injection plus oral tolmetin sodium (1 trial, 24
participants: Berry 1980);

• supervised and home pendular movement and stretching
exercises (1 trial, 23 participants: Giombini 2006);

• and acupuncture (2 trials, 109 participants: Berry 1980;
Johansson 2005)

See Table 5. The overall risk of bias was high in all trials due to the
lack of participant blinding.

There were no clinically important di(erences in overall pain (i.e.
> 1.5 on a 10-point scale (Hawker 2011)) between therapeutic
ultrasound and:

• one session of soM tissue mobilisation and proprioceptive
neuromuscular facilitation immediately post-treatment (mean
5.23 versus 3.8 on a 10-point scale, MD 1.43, 95% CI 0.89 to 1.97,
30 participants, Al Dajah 2014);

• deep friction massage daily for 10 days, at 10 days (mean 2.1
versus 1.4 on a 10-point scale, MD 0.7, 95% CI not estimable, 40
participants, Bansal 2011);

• massage daily for three days, at three days (mean 3.2 versus 2.8
on a 10-point scale, MD 0.40, 95% CI -0.96 to 1.76, 12 participants,
Clews 1987);

• a single glucocorticoid injection, at 4 weeks (mean 41.2 versus
26.6 on a 100-point scale, MD 14.60, 95% CI -9.71 to 38.91, 24
participants, Berry 1980);

• a single glucocorticoid injection plus oral tolmetin sodium daily
for four weeks, at four weeks (mean 41.2 versus 29.2 on a 100-
point scale, MD 12.00, 95% CI -12.86 to 36.86, 24 participants,
Berry 1980);

• supervised and home pendular movement and stretching
exercises weekly for four weeks, at four weeks (mean 5.8 versus
5.3 on a 10-point scale, MD 0.50, 95% CI -0.17 to 1.17, 23
participants, Giombini 2006), and;

• acupuncture weekly for four weeks, at four weeks (mean 41.2
versus 34.1 on a 100-point scale, MD 7.10, 95% CI -18.70 to 32.90,
24 participants, Berry 1980).

Function was measured in only two trials, and was similar between
groups receiving therapeutic ultrasound and:

• supervised and home pendular movement and stretching
exercises at four weeks (mean 60 versus 61.2 on a 100-point
scale, MD -1.20, 95% CI -4.31 to 1.91, 23 participants, Giombini
2006) and 10 weeks (mean 61.75 versus 63.27 on a 100-point
scale, MD -1.52, 95% CI -5.57 to 2.53, 23 participants, Giombini
2006), and;

• acupuncture at six weeks (mean 76 versus 79 on a 100-point
scale, MD -3.00, 95% CI -7.29 to 1.29, 85 participants, Johansson
2005) and 12 months (mean 85 versus 88 on a 100-point scale,
MD -3.00, 95% CI -8.75 to 2.75, 85 participants, Johansson 2005).

Adverse events were reported as having been measured in only
two of the six trials (Giombini 2006; Johansson 2005) and none
were reported by any participant. No important between-group
di(erences in global treatment success (Berry 1980; Giombini
2006), range of motion (Al Dajah 2014; Bansal 2011; Berry 1980) or
strength (Clews 1987) were found.

We downgraded the evidence in these trials by two points for
high risk of performance and detection bias, and one point for
imprecision, and thus consider it to be very low quality.
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Low-level laser therapy (LLLT)

Is LLLT more e!ective than placebo or no treatment?

In two trials (44 participants), both at unclear risk of bias overall,
LLLT was compared with placebo (i.e. application of an inactive
laser) (England 1989; Saunders 1995) (Table 6). The dosage of LLLT
di(ered slightly between the trials; in England 1989, LLLT consisted
of 904 nm wavelength, 10 W power, 4000 Hz frequency, intensity
not reported, for five minutes, three times a week for two weeks,
while in Saunders 1995, LLLT consisted of 820 nm wavelength,

40 mW power, 5000 Hz frequency, 30 J/cm2 intensity, for three
minutes, three times a week for three weeks. Di(erent outcomes
were measured in each trial so no meta-analyses were possible.

There were favourable e(ects of LLLT in both trials with respect to
overall pain (median di(erence 2.5 on a 10-point scale, 95% CI 2.01
to 3.00, 20 participants), function (median di(erence 1.5 on a 10-
point scale, 95% CI -0.01 to 3.99, 20 participants), active shoulder
abduction (median di(erence 20 degrees, 95% CI 10.00 to 40.00, 20
participants), flexion (median di(erence 15 degrees, 95% CI 5.00 to
29.00, 20 participants) and extension (median di(erence 6 degrees,
95% CI 0.00 to 20.00, 20 participants) at two weeks, and pain relief
(83% (10/12) versus 42% (5/12), RR 2.00, 95% CI 0.98 to 4.09, 24
participants) and strength (MD 46.46, 95% CI 18.69 to 74.23; force
(N); 24 participants) at three weeks.

Neither trial reported measuring adverse events.

We considered the evidence from these two trials to be low quality
aMer downgrading by one point for unclear risk of allocation bias,
and one point for imprecision.

Does LLLT provide additional benefits over other physical
therapy interventions alone?

Ten trials (520 participants) examined whether there is benefit in
adding LLLT to another physical therapy intervention (Abrisham
2011; Bal 2009; Bingöl 2005; Calis 2011; Dogan 2010; Eslamian 2012;
Kelle 2014; Otadi 2012; Vecchio 1993; Yeldan 2009) (Table 7). The
control group received exercise in all trials except for Eslamian
2012, which added LLLT to therapeutic ultrasound plus TENS
plus exercise, and Otadi 2012, which added LLLT to therapeutic
ultrasound plus exercise. The overall risk of bias was low in two
trials (Dogan 2010; Eslamian 2012), unclear in three trials (Abrisham
2011; Bingöl 2005; Vecchio 1993) and high in five trials (Bal 2009;
Calis 2011; Kelle 2014; Otadi 2012; Yeldan 2009). The use of di(erent
measurement instruments and mixture of final values and change
from baseline values across the trials prevented meta-analysis of
data.

Of the nine trials that measured overall pain, only one (Eslamian
2012) found that LLLT conferred clinically important benefits when
added to therapeutic ultrasound and exercise (at six weeks). Of the
eight trials that measured function, only two (Eslamian 2012; Otadi
2012) found that LLLT conferred additional clinically important
benefits over other physical therapy interventions alone (at four to
six weeks).

Adverse events were reported as having been measured in seven
of the 10 trials (Abrisham 2011; Bal 2009; Bingöl 2005; Dogan 2010;
Kelle 2014; Vecchio 1993; Yeldan 2009), and none were reported by
any participant.

Clinically important di(erences favouring the 'LLLT add-on' group
were found in two of the four trials measuring pain on motion,
and one of the four trials measuring night pain. However these
positive results were only found in trials at high overall risk of bias.
LLLT did not confer clinically important benefits over the other
physical therapy intervention in the one trial that measured global
treatment success (Bal 2009), any of the seven trials that measured
range of motion (Abrisham 2011; Bingöl 2005; Calis 2011; Dogan
2010; Eslamian 2012; Vecchio 1993; Yeldan 2009), or the single trial
that measured strength (Yeldan 2009).

We considered the evidence from these nine trials to be low quality
aMer downgrading by one point for high or unclear risk of bias
overall in most trials, and by one point for imprecision in all trials.

Is LLLT more e!ective than other active interventions?

One trial (20 participants), at high risk of bias overall (England
1989), reported favourable e(ects of LLLT (three times a week for
two weeks) over NSAID (naproxen sodium 550 mg twice daily for
two weeks) with respect to overall pain (median di(erence 2 on a
10-point scale, 95% CI 1.00 to 3.50, 20 participants), active shoulder
abduction (median di(erence 20 degrees, 95% CI 10.00 to 40.00,
20 participants), flexion (median di(erence 14.99 degrees, 95% CI
5.00 to 30.00, 20 participants) and extension (median di(erence 10
degrees, 95% CI 0.00 to 20.00, 20 participants) at two weeks (Table
8). However, function was reported as not significantly di(erent
between groups. The evidence was downgraded by two points for
high risk of performance and detection bias, and one point for
imprecision, and so is considered to be very low quality.

One trial (90 participants), at high risk of bias overall (Kelle
2014) reported no clinically important di(erences between LLLT
(three times a week for three weeks) plus home exercises and
glucocorticoid injection (administered twice, with second injection
delivered 10 days aMer the first) plus home exercises with respect to
rest pain at three weeks (mean 11.1 versus 10.0 on a 100-point scale,
MD 1.10, 95% CI -3.63 to 5.83, 90 participants) and six months (mean
11.5 versus 8.9 on a 100-point scale, MD 2.60, 95% CI -2.45 to 7.65,
90 participants), function at three weeks (mean 25.9 versus 27.4 on
a 33-point scale, MD -1.50, 95% CI -3.30 to 0.30, 90 participants)
and six months (mean 26.1 versus 26.8 on a 33-point scale, MD
-0.70, 95% CI -2.97 to 1.57, 90 participants), or pain on motion at
three weeks (mean 32.6 versus 23.6 on a 100-point scale, MD 9.00,
95% CI 2.13 to 15.87, 90 participants) and six months (mean 25.5
versus 22.1 on a 100-point scale, MD 3.40, 95% CI -4.38 to 11.18, 90
participants).

No participant in the Kelle 2014 trial reported adverse events, while
England 1989 did not report measuring adverse events.

We downgraded by two points for high risk of performance and
detection bias, and one point for imprecision, and so consider this
evidence to be very low quality.

Transcutaneous electrical nerve stimulation (TENS)

Is TENS more e!ective than placebo or no treatment?

Only one trial (20 participants), at unclear risk of bias overall,
compared TENS to placebo (i.e. application of an inactive TENS
machine) (Kocyigit 2012). The trial was conducted as part of an
investigation of the e(ect of shoulder pain on regions of the brain
believed to play a role in pain perception (as measured using

Electrotherapy modalities for rotator cu� disease (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

19



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

functional magnetic resonance imaging). The only outcome of
interest to our review, overall pain, was lower in the TENS group
immediately aMer one treatment session, but 95% CIs could not be
estimated (intervention group mean (range) 34.8 (12 to 68); control
group mean (range) 64.5 (38 to 95); 100-point scale; 20 participants).
The trialists did not report measuring adverse events. The evidence
was downgraded by one point for unclear risk of allocation bias,
one point for imprecision and one point for indirectness, and so is
considered to be very low quality.

Does TENS provide additional benefits over other physical
therapy interventions alone?

One trial (62 participants), at high risk of bias overall (Baskurt 2006),
found that one session of TENS plus hot pack resulted in less overall
pain than hot pack alone, but the di(erence was not clinically
important (mean 4.67 versus 5.38 on a 10-point scale, MD -0.71,
95% CI -1.41 to -0.01, 62 participants; Table 9). The trialists did not
report measuring adverse events. We downgraded by two points
for high risk of performance and detection bias, and one point for
imprecision, and so consider this evidence to be very low quality.

Is TENS more e!ective than other active interventions?

Trials have compared TENS with hot pack (one trial, 61 participants:
Baskurt 2006), glucocorticoid injection (one trial, 40 participants:
Eyigor 2010) and extracorporeal shockwave treatment (one trial, 62
participants: Pan 2003) (Table 10). Pan 2003 restricted inclusion to
patients with calcific tendinitis. The overall risk of bias was high in
all trials due to lack of participant blinding.

Baskurt 2006 found that both one session of TENS and application
of a hot pack had similar e(ects on overall pain (mean 5.36
versus 5.38 on a 10-point scale, MD -0.02, 95% CI -0.72 to 0.68, 61
participants). The trialists did not report measuring adverse events.
We downgraded the evidence in this trial by two points for high risk
of performance and detection bias, and one point for imprecision,
and so consider it to be very low quality.

In Eyigor 2010, clinically important di(erences favouring a single
glucocorticoid injection plus home exercises over TENS plus home
exercises (five times a week for three weeks) were found for
function at one week (mean 67.6 versus 37.9 on a 100-point scale,
MD 29.70, 95% CI 17.59 to 41.81, 40 participants), four weeks (mean
42.5 versus 22.1 on a 100-point scale, MD 20.40, 95% CI 10.91 to
29.89, 40 participants), and 12 weeks (mean 28.5 versus 13.7 on a
100-point scale, MD 14.80, 95% CI 7.03 to 22.57, 40 participants),
global treatment success at one week (20% (4/20) versus 70%
(14/20), RR 0.29, 95% CI 0.11 to 0.72, 40 participants), and night
pain at one week (mean 4.2 versus 2.1 on a 10-point scale, MD 2.10,
95% CI 0.92 to 3.28, 40 participants). Further, statistically significant
di(erences favouring glucocorticoid injection were found for rest
pain, pain on motion, night pain at four and 12 weeks, and active
shoulder abduction at one, four and 12 weeks, but none of these
di(erences were considered clinically important. Also, nearly all
other measures of active range of motion and all measures of
quality of life were not significantly di(erent between groups. No
participant reported adverse events. We downgraded by two points
for high risk of performance and detection bias, and one point for
imprecision, and so consider this evidence to be very low quality.

In Pan 2003, clinically important di(erences favouring
extracorporeal shockwave treatment (two sessions delivered over
a four-week period) over TENS (three times a week for four weeks)

were found for overall pain at four weeks (mean change -1.1 versus
-3 on a 10-point scale, MD 1.90, 95% CI 0.82 to 2.98, 62 participants)
and 12 weeks (mean change -1.74 versus -4.08 on a 10-point scale,
MD 2.34, 95% CI 1.15 to 3.53, 62 participants), and function at four
weeks (mean change 9.59 versus 24.21 on a 100-point scale, MD
-14.62, 95% CI -20.45 to -8.79, 62 participants) and 12 weeks (mean
change 11.86 versus 28.31 on a 100-point scale, MD -16.45, 95% CI
-23.04 to -9.86, 62 participants). However, improvement in strength
was no di(erent between groups (at four weeks 52% (15/29) versus
64% (21/33), RR 0.81, 95% CI 0.53 to 1.26; at 12 weeks 62% (18/29)
versus 70% (23/33), RR 0.89, 95% CI 0.62 to 1.28, 62 participants).
None of the participants receiving TENS reported adverse events,
whereas 16% (5/32) of participants receiving shockwave treatment
reported soreness in the upper arm aMer treatment (RR 0.11, 95%
CI 0.01 to 1.85, 59 participants). This evidence was considered to be
very low quality due to the high risk of performance and detection
bias (downgraded by two points) and imprecision (downgraded by
one point).

Pulsed electromagnetic field (PEMF)

Is PEMF more e!ective than placebo or no treatment?

PEMF was compared to placebo (application of an inactive PEMF
machine) in two trials (75 participants), one at low (Galace de
Freitas 2014) and one at unclear risk of bias overall (Binder 1984)
(Table 11). The dosage and frequency of administration varied
substantially between the trials (five to nine hours every day for
eight weeks in Binder 1984; 30 minute sessions, three times a week
for three weeks in Galace de Freitas 2014).

Incomplete reporting prevented calculation of 95% CIs in Binder
1984, although e(ect estimates favouring PEMF were noted with
respect to overall pain and range of motion at two and four weeks.
Galace de Freitas 2014 found no clinically important di(erences
between groups in overall pain (mean 4.8 versus 6 on a 10-point
scale, MD -1.20, 95% CI -2.51 to 0.11, 46 participants), function
(mean 40.7 versus 35.6 on a 100-point scale, MD 5.10, 95% CI -1.95
to 12.15, 46 participants), and strength measures at three weeks.
Neither trial reported measuring adverse events. We downgraded
by one point for unclear risk of allocation bias in one trial (Binder
1984), and one point for imprecision in both trials, and so consider
this evidence to be low quality.

Does PEMF provide additional benefits when added to other
physical therapy interventions alone?

Two trials (86 participants) examined whether there is benefit in
adding PEMF to an exercise programme (Aktas 2007; Galace de
Freitas 2014) (Table 12). The overall risk of bias was unclear in one
trial (Aktas 2007) and low in the other (Galace de Freitas 2014).
Pooling was not possible because of the di(erent timing of outcome
assessment (three weeks in Aktas 2007, three months in Galace de
Freitas 2014).

No clinically important di(erence between groups was found in
overall pain at three weeks (mean 0.9 versus 0.85 on a 10-point
scale, MD 0.05, 95% CI -0.91 to 1.01, 40 participants) and three
months (mean 2.7 versus 3.4 on a 10-point scale, MD -0.70, 95% CI
-2.46 to 1.06, 46 participants), function at three weeks (mean 72.65
versus 72 on a 100-point scale, MD 0.65, 95% CI -9.02 to 10.32, 40
participants) and three months (mean 52.7 versus 50.4 on a 100-
point scale, MD 2.30, 95% CI -4.55 to 9.15, 46 participants), pain on
motion (mean 2.7 versus 2.75 on a 10-point scale, MD -0.05, 95% CI
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-1.52 to 1.42, 40 participants), night pain (mean 0.8 versus 2.25 on a
10-point scale, MD -1.45, 95% CI -3.04 to 0.14, 40 participants) and
active range of motion (mean 35.9 versus 36.7 on a 40-point scale,
MD -0.80, 95% CI -4.12 to 2.52, 40 participants) at three weeks, and
strength measures at three weeks and three months.

Neither trial reported measuring adverse events.

The evidence in these trials was downgraded by one point for
unclear risk of allocation bias in one trial, and one point for
imprecision, and so is considered to be low quality.

Is PEMF more e!ective than other active interventions?

We did not find any trials comparing PEMF with another active
intervention.

Other electrotherapy modalities: microcurrent electrical
stimulation (MENS), microwave diathermy, acetic acid
iontophoresis, and multiple modalities

Are other electrotherapy modalities more e!ective than placebo
or no treatment?

One trial (40 participants), at unclear risk of bias overall, compared
MENS with placebo (Atya 2012) (Table 13). Participants receiving
MENS (three times a week for six weeks) had statistically
significantly less overall pain (mean 6 versus 6.8 on a 10-point scale,
MD -0.80, 95% CI -1.47 to -0.13, 40 participants) and better function
(mean 60.65 versus 67.6 on a 100-point scale, MD -6.95, 95% CI
-11.49 to -2.41, 40 participants) at six weeks than participants
receiving placebo. However we did not consider these di(erences
to be clinically important. The trialists did not report measuring
adverse events. We downgraded by one point for unclear risk of
allocation bias, and one point for imprecision, and so consider this
evidence to be low quality.

One trial (21 participants), at high risk of bias overall,
compared multi-modal electrotherapy (acetic acid iontophoresis
plus therapeutic ultrasound) with no treatment in participants with
calcific tendinitis (Perron 1997) (Table 14). The trialists found no
di(erence between groups in pain on motion (mean 1.38 versus
1.59 on a five-point scale, MD -0.21, 95% CI -0.95 to 0.53, 21
participants) or passive shoulder abduction (mean 113.18 versus
93.75 degrees, MD 19.43, 95% CI -8.75 to 47.61, 21 participants).
The trialists did not report measuring adverse events. The evidence
was downgraded to very low quality (downgraded by two points for
high risk of performance and detection bias and by one point for
imprecision).

Do other electrotherapy modalities provide additional benefits
over other physical therapy interventions alone?

Two trials (67 participants) examined whether there is benefit in
adding an electrotherapy modality to an exercise programme plus
hot pack (Akyol 2012; Leduc 2003). Akyol 2012, which was at unclear
risk of bias overall, examined the additional e(ects of microwave
diathermy (Table 15), whereas Leduc 2003, which was also at high
risk of bias overall, examined the additional e(ects of acetic acid
iontophoresis in participants with calcific tendinitis (Table 16).

Microwave diathermy (five times a week for three weeks) did not
provide clinically important benefits over exercise plus hot pack in
terms of overall pain at three weeks (mean change -2.65 versus -2.95
on a 10-point scale, MD 0.30, 95% CI -1.18 to 1.78, 40 participants)

and seven weeks (mean change -2.8 versus 2.8 on a 10-point scale,
MD 0, 95% CI -1.76 to 1.76, 40 participants), function at three
weeks (mean change -48.2 versus -48.85 on a 100-point scale, MD
0.65, 95% CI -1.12 to 2.42, 40 participants) and seven weeks (mean
change -49.75 versus -54.2 on a 100-point scale, MD 4.45, 95% CI
2.65 to 6.25, 40 participants), pain on motion at three weeks (mean
change -4.05 versus -3.45 on a 10-point scale, MD -0.60, 95% CI
-2.34 to 1.14, 40 participants) and seven weeks (mean change -5.1
versus -4.1 on a 10-point scale, MD -1.00, 95% CI -2.68 to 0.68, 40
participants), or quality of life, night pain, active range of motion
and strength at three weeks and seven weeks. No participant
reported adverse events.

Acetic acid iontophoresis (one to two times a week for six weeks)
conferred clinically important benefits over exercise plus hot pack
with respect to function at six weeks (mean 23 versus 40 on a 100-
point scale, MD -17.00, 95% CI -29.72 to -4.28, 27 participants), but
not active range of motion. However, there was a high amount of
attrition in this very small trial, which may have biased results in
favour of the 'add-on' group. The trialists did not report measuring
adverse events.

We downgraded the evidence from these two trials by two points
for high risk of attrition bias in one trial and unclear risk of
allocation bias in both trials, and one point for imprecision, and
thus consider it to be very low quality.

Are other electrotherapy modalities more e!ective than other
active interventions?

Two trials (54 participants), both at high risk of bias overall,
compared therapeutic ultrasound plus TENS plus other physical
therapy with either cryotherapy (CO2 vapours at -75 degrees Celsius

for three minutes) (Grymel-Kulesza 2007) or sodium hyaluronate
injection (one per week for three weeks) plus other physical therapy
(Ozgen 2012) (Table 17). In Grymel-Kulesza 2007, night pain at
the end of two weeks' treatment was reported by 73% (11/15)
of participants receiving cryotherapy but not by any participant
receiving therapeutic ultrasound plus TENS (RR 0.04, 95% CI
0.00 to 0.68, 30 participants). However, there were no important
di(erences between groups in active range of motion and strength.
Ozgen 2012 only reported medians and IQRs so MDs and 95% CIs
could not be calculated. There were no or very small between-
group di(erences in median scores for rest pain, function, pain
on motion, global treatment success, night pain, and active range
of motion at three weeks, three months and four years. Further,
no participant reported any adverse events. The evidence from
these two trials was downgraded by two points for high risk of
performance and detection bias, and one point for imprecision, and
so is considered to be very low quality.

Rabini 2012, which included 82 participants and was at high risk
of bias overall, compared microwave diathermy (three times a
week for four weeks) with glucocorticoid injection (one injection
every two weeks for total of three injections) (Table 18). There was
no clinically important di(erence between groups with respect to
overall pain at four weeks (mean 35.1 versus 29.6 on a 100-point
scale, MD 5.50, 95% CI -2.65 to 13.65, 82 participants), 12 weeks
(mean 38.4 versus 28.9 on a 100-point scale, MD 9.50, 95% CI 1.19
to 17.81, 82 participants) and 24 weeks (mean 37.6 versus 29 on
a 100-point scale, MD 8.60, 95% CI -2.07 to 19.27, 82 participants),
or function at four weeks (mean 90.1 versus 82.4 on a 100-point
scale, MD 7.70, 95% CI 0.61 to 14.79, 82 participants), 12 weeks
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(mean 86.6 versus 83.2 on a 100-point scale, MD 3.40, 95% CI -1.55
to 8.35, 82 participants) and 24 weeks (mean 88.1 versus 89.9 on
a 100-point scale, MD -1.80, 95% CI -9.08 to 5.48, 82 participants).
No participant reported any adverse events. We considered this
evidence to be very low quality (downgraded by two points for
high risk of performance and detection bias and by one point for
imprecision).

Is one type of electrotherapy modality more e�ective than
another?

In 12 trials (674 participants), one type of electrotherapy modality
was compared with another.

• Therapeutic ultrasound versus LLLT (Calis 2011; Yavuz 2014)

• Therapeutic ultrasound versus microwave diathermy (Giombini
2006)

• Therapeutic ultrasound versus radar (with mobilisation and
exercise in both groups) (Polimeni 2003)

• Therapeutic ultrasound versus diadynamic current (with
mobilisation and exercise in both groups) (Polimeni 2003)

• Therapeutic ultrasound versus high intensity laser therapy
(Santamato 2009)

• Therapeutic ultrasound versus TENS (with exercise and cold
pack in both groups) (Shehab 2000)

• Therapeutic ultrasound for four minutes versus therapeutic
ultrasound for eight minutes (with superficial heat plus TENS
plus exercise in both groups) (Yildirim 2013)

• PEMF for six weeks versus PEMF for two weeks (Binder 1984)

• PEMF for eight weeks versus PEMF for four weeks (Binder 1984)

• PEMF for eight hours per day versus PEMF for two hours per day
(Chard 1988)

• TENS versus pulsed radiofrequency treatment (with exercise in
both groups) (Korkmaz 2010)

• Interferential LLLT versus continuous LLLT (Montes-Molina
2012a)

• Interferential light therapy generated by two light probes
versus conventional light therapy generated by one light probe
(Montes-Molina 2012b)

The overall risk of bias was unclear in four (Binder 1984; Chard
1988; Montes-Molina 2012a; Montes-Molina 2012b), and high in
eight trials (Calis 2011; Giombini 2006; Korkmaz 2010; Polimeni
2003; Santamato 2009; Shehab 2000; Yavuz 2014; Yildirim 2013).

In Giombini 2006, the authors observed clinically important
di(erences favouring microwave diathermy over therapeutic
ultrasound (both delivered three times a week for four weeks) in
terms of rest pain at four weeks (MD 3.40, 95% CI 2.81 to 3.99; 10-
point scale, 26 participants) and 10 weeks (MD 3.95, 95% CI 3.36 to
4.54; 10-point scale, 26 participants), function at four weeks (MD
-18.10, 95% CI -20.96 to -15.24; 100-point scale, 26 participants) and
10 weeks (MD -20.25, 95% CI -24.07 to -16.43; 100-point scale, 26
participants), and global treatment success (number of participants
returning to sport) at 10 weeks (RR 0.39, 95% CI 0.17 to 0.89; 26
participants). No participant reported adverse events.

Santamato 2009 observed clinically important di(erences
favouring high intensity laser therapy over therapeutic ultrasound
(both delivered five times a week for two weeks) in terms of
overall pain (MD -2.02, 95% CI -2.67 to -1.37; 10-point scale, 70

participants), but not function (MD 3.80, 95% CI 0.53 to 7.07; 100-
point scale, 70 participants) at two weeks. The trialists did not
report measuring adverse events.

Nine trials found no clinically important or statistically significant
di(erences between groups on any outcome (Binder 1984; Calis
2011; Chard 1988; Korkmaz 2010; Montes-Molina 2012a; Montes-
Molina 2012b; Polimeni 2003; Shehab 2000; Yavuz 2014). In one
trial (Yildirim 2013), statistically significant di(erences favouring a
longer duration of therapeutic ultrasound were found in overall
pain, function and active range of motion at five weeks.

Adverse events were reported as having been measured in six of
the 12 trials (Binder 1984; Chard 1988; Giombini 2006; Korkmaz
2010; Montes-Molina 2012a; Montes-Molina 2012b), and none were
reported by any participant (see Table 19).

The results of all of the above trials should be interpreted with
caution given that small, single trials evaluated each comparison.
We considered the evidence from these 12 trials to be very low
quality (downgraded by two points for high risk of performance and
detection bias or unclear risk of allocation bias, and by one point
for imprecision).

Assessment of reporting bias

Three trials either did not report or partially reported a pre-
specified outcome; however, we were unable to assess the impact
of this outcome reporting bias on meta-analyses since no meta-
analyses were performed. We were unable to generate funnel
plots to assess small study e(ects. Despite this, we considered
the risk of publication bias to be low because nearly all of
the published studies reported statistically non-significant results
for most outcomes. While some unpublished studies with non-
significant results may exist, their inclusion in the review is unlikely
to change our conclusions.

D I S C U S S I O N

Summary of main results

We have considered the results of 47 trials investigating the benefits
and harms of various electrotherapy modalities for rotator cu(
disease. The trials were heterogeneous in terms of population,
intervention and comparator, so data could not be combined in
a meta-analysis. The findings need to be interpreted with caution
given they are oMen based on a single small trial at high risk of bias
overall.

Therapeutic ultrasound

Based upon low quality evidence from one small trial of people
with rotator cu( disease without calcification, pulsed therapeutic
ultrasound was no more e(ective than placebo with respect to
overall pain, global treatment success or shoulder abduction at four
weeks (Berry 1980). Based on low quality evidence from another
small trial in people with calcific tendinitis, pulsed therapeutic
ultrasound was more e(ective than placebo with respect to overall
pain, function, global treatment success and quality of life at six
weeks (Ebenbichler 1999). By nine months, groups had similar
overall pain and function, likely because participants in both groups
experienced natural recovery.

Based upon low quality evidence from eight trials, therapeutic
ultrasound produced no clinically important additional benefits
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when combined with other physical therapy interventions in terms
of overall pain, function, pain on motion, night pain, global
treatment success, range of motion and strength (Calis 2011; Celik
2009; Clews 1987; Downing 1986; Kurtai Gursel 2004; Nykänen 1995;
Polimeni 2003; San Segundo 2008). Further, there were no clinically
important di(erences between therapeutic ultrasound and manual
therapy (Al Dajah 2014; Bansal 2011; Clews 1987), glucocorticoid
injection (Berry 1980), glucocorticoid injection plus oral tolmetin
sodium (Berry 1980), exercise (Giombini 2006) and acupuncture
(Berry 1980; Johansson 2005) with respect to overall pain, function,
global treatment success, range of motion and strength; however
we are uncertain about these results because the evidence is very
low quality.

None of the participants in any of the three trials that measured
harms reported adverse events (Ebenbichler 1999; Giombini 2006;
Johansson 2005).

Low-level laser therapy (LLLT)

Based on low quality evidence from two placebo-controlled trials
(England 1989; Saunders 1995), there were favourable e(ects
of LLLT with respect to overall pain, function, active range of
motion and strength up to three weeks. Based on low quality
evidence, LLLT produced few additional benefits when combined
with other physical therapy interventions with respect to overall
pain, function, pain on motion, global treatment success, night
pain, range of motion and strength (Abrisham 2011; Bal 2009;
Bingöl 2005; Calis 2011; Dogan 2010; Eslamian 2012; Kelle 2014;
Otadi 2012; Vecchio 1993; Yeldan 2009). Also, LLLT had favourable
e(ects over oral NSAID in overall pain and function (England 1989),
while an additional trial comparing LLLT to glucocorticoid injection
observed no between-group di(erences (Kelle 2014); however we
are uncertain about these results because the evidence is very low
quality.

None of the participants in any of the seven trials that measured
harms reported adverse events of LLLT (Abrisham 2011; Bal 2009;
Bingöl 2005; Dogan 2010; Kelle 2014; Vecchio 1993; Yeldan 2009).

Transcutaneous electrical nerve stimulation (TENS)

Based on a small single trial, TENS was found to provide greater
pain relief immediately aMer treatment compared with placebo
(Kocyigit 2012), but this trial was conducted in a setting not
reflective of clinical practice. Further, TENS was found to provide
similar pain relief to a hot pack (Baskurt 2006) and no additional
pain relief when added to a hot pack (Baskurt 2006). It was
also less e(ective than glucocorticoid injection with respect to
function up to 12 weeks, although there were no between-group
di(erences observed in pain, global treatment success and active
range of motion (Eyigor 2010). TENS was also less e(ective than
extracorporeal shockwave treatment in terms of pain and function
up to 12 weeks in people with calcific tendinitis (Pan 2003).
However, we are uncertain about all of these results because the
evidence is very low quality.

None of the participants in either of the two trials that measured
harms reported adverse events of TENS (Eyigor 2010; Pan 2003).

Pulsed electromagnetic field (PEMF)

Based on low quality evidence, PEMF provided no clinically
important benefits when compared with placebo (Binder 1984;

Galace de Freitas 2014), or when added to exercise (Aktas 2007;
Galace de Freitas 2014).

None of the trials investigating the e(ects of PEMF measured
adverse events.

Other electrotherapy modalities

Based upon low or very low quality evidence, there were
no clinically relevant between-group di(erences in outcome in
trials comparing MENS versus placebo (Atya 2012), acetic acid
iontophoresis plus therapeutic ultrasound versus no treatment
(Perron 1997), microwave diathermy versus glucocorticoid
injection (Rabini 2012), therapeutic ultrasound plus TENS versus
cryotherapy (Grymel-Kulesza 2007) or therapeutic ultrasound
plus TENS versus sodium hyaluronate injection (Ozgen 2012).
Further, both microwave diathermy (Akyol 2012) and acetic acid
iontophoresis (Leduc 2003) produced no additional benefits over
exercise plus hot pack.

None of the participants receiving microwave diathermy reported
any adverse events (Akyol 2012; Rabini 2012). None of the trials
investigating the e(ects of MENS or acetic acid iontophoresis
measured adverse events.

One type of electrotherapy modality versus another

There was very low quality evidence from 12 single trials
comparing one electrotherapy modality to another (Binder 1984;
Calis 2011; Chard 1988; Giombini 2006; Korkmaz 2010; Montes-
Molina 2012a; Montes-Molina 2012b; Polimeni 2003; Santamato
2009; Shehab 2000; Yavuz 2014; Yildirim 2013). Only two found
clinically important di(erences between groups: one trial favouring
microwave diathermy over therapeutic ultrasound (Giombini
2006); and another trial favouring high intensity laser therapy over
therapeutic ultrasound (Santamato 2009). The results of all of these
trials should be interpreted with caution given that small, single
trials evaluated each comparison.

Overall completeness and applicability of evidence

Participants in the included trials were mostly representative of
populations most a(ected by rotator cu( disease. Nearly all trials
enrolled a community sample of people attending routine physical
therapy care. Across the trials, the median age was 53 (IQR 49
to 55) years. Thus, results are applicable to those likely to be
seen in practice (Linsell 2006; Yamamoto 2010). Further, trials were
conducted in 18 di(erent countries, including a range of high-
and low- to middle-income countries. However, it is di(icult to
determine how representative participants in the included trials
were with respect to duration of symptoms, as this characteristic
was not reported in 17 (36%) trials.

A comprehensive range of treatment comparisons were captured
across the trials. The review was dominated by trials investigating
whether electrotherapy modalities provided benefit when added
to manual therapy or exercise, or whether one electrotherapy
modality was more e(ective than another. Several placebo-
controlled trials were also included (Atya 2012; Berry 1980; Binder
1984; Ebenbichler 1999; England 1989; Galace de Freitas 2014;
Kocyigit 2012; Saunders 1995), and electrotherapy modalities
were compared to many other active interventions (glucocorticoid
injection, sodium hyaluronate injection, oral NSAID, acupuncture,
extracorporeal shock wave treatment, hot pack and cryotherapy).
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Participants underwent treatment for a median of three weeks
(interquartile range 2 to 4), so the findings may not generalise to
treatment packages delivered over a longer period.

In several trial reports, the components of the electrotherapy
modalities were incompletely described. For example, some
trialists did not specify the frequency (e.g. Hz or MHz), intensity

(e.g. W/cm2), power (e.g. W), duration of session (e.g. five
minutes) or frequency of administration (e.g. three times a week
for three weeks). This poor reporting is not surprising given
that many trials were published prior to the dissemination of
reporting guidelines (e.g. CONSORT (Schultz 2010)). Nevertheless,
incomplete intervention descriptions hinder trial replication,
and limit reliable implementation of the intervention into
clinical practice. We recommend that future trialists follow
recommendations for reporting of intervention details, as outlined
in the template for intervention description and replication (TIDieR)
checklist (Ho(man 2014).

Another concerning issue is the variable choice of outcomes
measured in the trials. Overall pain and function were measured
in most trials (85% and 70%, respectively), but these domains
should be measured in all rotator cu( disease trials given that
pain and functional limitations are the most common presenting
symptoms of the condition (Whittle 2015). Further, adverse events
were measured in less than a half the trials (40%). The other main
outcomes of the review were measured in even fewer trials: pain on
motion (32%), global assessment of treatment success (21%), and
quality of life (11%). Outcome measurement has improved since
the first version of our review (Green 1998), where function was
measured in only 26% of trials (none with a validated disability
index), and none of the trials measured quality of life. However,
a core domain set and core outcome measurement set for rotator
cu( disease trials would likely improve measurement of patient-
important outcomes in future trials, and would facilitate e(orts to
synthesise the evidence in future (Buchbinder 2003; Page 2015).
Together with an international panel, we are currently developing
these core sets according to the guidance of the Outcome Measures
in Rheumatology (OMERACT) initiative, who have approved a
special interest group session on shoulder pain at the OMERACT
2016 meeting, and the Core Outcome Measures in E(ectiveness
Trials (COMET) initiative.

Quality of the evidence

We used the GRADE approach (Schünemann 2011b) to assess the
quality of all included trials. We downgraded all the trials to either
low or very low quality based on three factors: firstly, the risk
of allocation bias was unclear because trialists did not report
whether the allocation sequence was concealed; secondly, the
risk of performance and detection bias was high for self-reported
outcomes because participants were not blinded; and thirdly,
evidence was based on small, single trials, leading to concerns
about imprecision of e(ect estimates. Trials with unclear allocation
concealment have been found to overestimate treatment e(ects by
7% (ratio of odds ratios 0.93, 95% credible interval 0.87 to 0.99), and
unblinded assessment of self-reported outcomes (such as pain and
function) is estimated to exaggerate the treatment benefit by about
22% (ratio of odds ratios 0.78, 95% credible interval 0.65 to 0.92)
(Savovic 2012). Given that 77% of trials included in our review had
unclear or no allocation concealment, and 51% had unclear or non-
blinded assessment of self-reported outcomes, further high quality

trials may show even smaller e(ect estimates than those reported
in this review.

Potential biases in the review process

We searched CENTRAL, MEDLINE, EMBASE and CINAHL, but not
PEDro, a database of randomised trials, systematic reviews and
clinical practice guidelines relevant to physiotherapy. An empirical
study comparing the indexing of 400 physiotherapy trials in eight
bibliographic databases found that almost all were indexed in
CENTRAL (95%), PEDro (92%) MEDLINE (89%) and EMBASE (88%).
Further, only one of the 400 trials was uniquely indexed in PEDro
(Michale( 2011). Therefore, we think it is very unlikely that we
missed relevant trials that would change the conclusions of our
review. Two review authors independently assessed the trials for
inclusion in this review, extracted data and assessed the risk of bias,
and a third review author adjudicated when any discrepancy arose.
Review questions of interest were defined with full knowledge
of the possible comparisons that could be undertaken, but no
knowledge of the results of any comparisons. To prevent selective
inclusion of results (Page 2013), we used pre-defined decision rules
to select data from trials when multiple measurement scales, time
points and analyses were reported.

A potential limitation was that we excluded one trial (Taverner
2014) which may have included participants with rotator cu(
disease, but the eligibility criteria and participant characteristics
were not reported in enough detail for us to determine this. Further,
we excluded two trials (Ainsworth 2007; Herrera-Lasso 1993) where
approximately two thirds of participants had rotator cu( disease
and a third had adhesive capsulitis, but we were unable to obtain
data for the rotator cu( disease subgroup. Further, we were unable
to translate five trials reported in a language other than English,
but will endeavour to include these trials in the next update
of this review. In addition, we did not undertake a search for
grey literature (e.g. proceedings of specific conferences, theses or
unpublished reports). However, since the majority of the evidence
we included had "negative" findings, we believe that identification
and inclusion of unpublished studies with non-significant results is
unlikely to have changed our conclusions.

Agreements and disagreements with other studies or
reviews

Following the earlier Cochrane review of physical therapy for
shoulder pain (Green 2003), there have been three systematic
reviews of electrotherapy modalities and other physical therapy
interventions for rotator cu( disease (Gebremariam 2014; Kromer
2009; Nyberg 2010), and one systematic review of therapeutic
ultrasound for shoulder pain (Alexander 2010). All of these
reviews have been narrower in scope than ours. Review authors
either restricted their participant eligibility criteria according to
the diagnostic label used by trialists (e.g. focusing only on
subacromial impingement syndrome), or used broad participant
eligibility criteria but focused on one electrotherapy modality
(i.e. therapeutic ultrasound). Therefore, to our knowledge, ours is
the most comprehensive review of electrotherapy modalities for
rotator cu( disease. Our conclusions that there may be little or
no important benefits of electrotherapy modalities for rotator cu(
disease are consistent with the conclusions of all other systematic
reviews.
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A U T H O R S '   C O N C L U S I O N S

Implications for practice

Based on low quality evidence, therapeutic ultrasound may have
short-term benefits over placebo in people with calcific tendinitis,
and LLLT may have short-term benefits over placebo in people with
rotator cu( disease. In contrast, based on low quality evidence,
PEMF may not provide clinically relevant benefits over placebo, and
therapeutic ultrasound, LLLT and PEMF may not provide additional
benefits when combined with other physical therapy interventions.
We are uncertain whether TENS is superior to placebo, and whether
any electrotherapy modality provides benefits over other active
interventions (e.g. glucocorticoid injection) because of the very low
quality of the evidence. Until further evidence confirms or refutes
these results, practitioners should communicate the uncertainty
of e(ect and consider other approaches or combinations of
treatment.

Implications for research

High quality placebo-controlled trials are needed to confirm the
favourable e(ects of therapeutic ultrasound for calcific tendinitis

and LLLT for rotator cu( disease observed in previous trials.
Further trials of other electrotherapy modalities for rotator cu(
disease should be based upon a strong rationale and consideration
of whether or not they would alter the conclusions of this
review. Novel multi-modal interventions combining electrotherapy
modalities such as ultrasound or LLLT, with manual therapy and
exercise, should be compared with a realistic placebo (e.g. use
of inactive ultrasound and application of an inert gel) in high
quality randomised trials. The interventions should be described
in enough detail to inform interpretation of findings and allow
replication. Trials should use strategies designed to minimise the
potential for bias, including adequate allocation concealment and
blinding of participants and outcome assessors. Development of
a core set of outcomes for trials of rotator cu( disease and other
shoulder disorders would facilitate our ability to synthesise the
evidence in future.
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Characteristics of included studies [ordered by study ID]

 

Methods Study design: Parallel group RCT

Setting: Physiotherapy clinic

Intervention: Laser treatment (pulsed infrared laser) plus exercise therapy

Control: Placebo laser plus exercise therapy

Source of Funding: Not reported

Participants Diagnostic label used by trialists: Rotator cu( and bicep tendinitis

Criteria for defining the shoulder condition being treated:

Subacromial syndrome (rotator cu( and bicep tendinitis) defined by:

• clinical history; and

• physical exam indicating rotator cu( tendinitis (Neer sign, Kennedy-Hawkins test or Jobe test); or
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• physical exam indicating bicep tendinitis (Speed test)

Any restriction on duration of symptoms

• None

Inclusion Criteria (not listed above)

• 18 years or older

Exclusion Criteria (not listed above):

• significant trauma or systemic inflammatory condition (rheumatoid arthritis); or

• neurological or structural abnormality affecting the shoulder; or

• post-operative and peri-operative shoulder pain; or

• pregnancy or breast-feeding; or

• anticoagulation therapy; or

• diabetes mellitus; or

• cardiac-type chest pain; or

• cigarette smoking; or

• shoulder infection; or

• shoulder trauma; or

• contraindications to laser therapy

Baseline characteristics

Intervention: Low-level laser

Number randomised: 40

Number included in analyses: 40

Age: 55.2 ± 5.7 years old

Sex: F/M 24/16

Duration of symptoms: not reported

Control: Placebo laser

Number randomised: 40

Number included in analyses: 40

Age: 51.2 ± 6.7 years old

Sex: F/M 26/14

Duration of symptoms: not reported

Interventions Intervention: Low-level laser therapy

Description of modality used: infrared laser radiation delivered by a Mustang-024 device at 890 nm
wavelength in pulsed mode. Three points on the shoulder (anterior/coracoid, posterior/glenohumeral
joint, lateral/rotator cu( tendon) were irradiated. The biceps tendon was irradiated if applicable

Dose: 2 min over 3 areas with an energy density of 2-4 J/cm2

• 1st-3rd sessions: power of 7 W with a wavelength of 890 nm and a frequency of 80 Hz

• 4th-5th sessions: power of 9 W with a wavelength of 890 nm and a frequency of 150 Hz

• 6th-8th sessions: power of 8 W with a wavelength of 890 nm and a frequency of 1500 Hz

• 9th-10th sessions: power of 10 W with a wavelength of 890 nm and a frequency of 80 Hz
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Frequency of administration: 10 sessions over 2 weeks

Control: Placebo laser

Description of modality used: infrared laser radiation delivered by a Mustang-024 device. Three points
on the shoulder (anterior/coracoid, posterior/glenohumeral joint, lateral/rotator cu( tendon) were ir-
radiated. The biceps tendon was irradiated if applicable

Dose: no lasers were emitted

Frequency of administration: 10 sessions in 2 weeks

Both groups

Description of modality used: in the clinic - pulley and shoulder wheel exercises; at home - pendular
shoulder exercises for the first 2 sessions and isometric exercises and active assisted exercises from the
third session

Dose: not reported

Frequency of administration: 10 sessions in 2 weeks

Outcomes Outcomes assessed at 2 weeks

• Overall pain: VAS with 0 indicating "no pain" and 10 indicating "severe pain"

• Active and passive flexion, abduction and external rotation measured using a goniometer

• Adverse events

Notes Conflict of interest: the authors reported that they had nothing to declare

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Patients were randomised in two groups by using sealed envelopes
method"

Comment: The method used to generate the allocation sequence was not
clearly reported

Allocation concealment
(selection bias)

Unclear risk Comment: The method used to conceal the allocation sequence was not clear-
ly reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "Patients in the second group were treated with placebo laser thera-
py. The same device which seemed to be working was used but no laser beams
were transferred to the treated area."

Comment: Patients were likely blinded

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

Low risk Comment: Blinded participants self-reported some outcomes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "Shoulder ROM was measured by a blinded physician"

Incomplete outcome data
(attrition bias) 

Low risk Quote: "All of the 80 participants completed the treatment."

Abrisham 2011  (Continued)
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All outcomes Comment: There were no losses to follow-up, drop-outs or post-randomisation
exclusions

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes specified in the
methods section. However, without a trial protocol it is unclear whether other
outcomes were measured but not reported based on the nature of the results

Other bias Low risk Comment: No other sources of bias identified

Abrisham 2011  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Hospital, Turkey

Intervention: Pulsed electromagnetic field plus exercise plus cold pack

Control: Sham pulsed electromagnetic field plus exercise plus cold pack

Source of Funding: This study was supported by the Department of Physical Medicine and Rehabilita-
tion, Cerrahpasa Medical Faculty, Istanbul University.

Participants Diagnostic label used by trialists: Subacromial impingement syndrome

Criteria for defining the shoulder condition being treated:

Diagnosis of shoulder impingement syndrome by:

• positive impingement test (Neer, Hawkins-Kennedy, painful arc)

• positive subacromial injection test

Any restriction on duration of symptoms

• None

Inclusion Criteria (not listed above)

• None

Exclusion Criteria (not listed above)

• Other concomitant shoulder pathologies such as adhesive capsulitis, calcific tendinitis, partial and
full-thickness tears of the rotator cu(, osteoarthritis of the acromioclavicular joint, dislocations, acute
traumatic conditions, etc.

• Cervical pain or other painful conditions such as fibromyalgia

• Inflammatory or systemic diseases

• History of gastritis or peptic ulcer that may cause complications with NSAID use

• Prior applications of any treatment modality such as physiotherapy, corticosteroid injections, and
NSAID during the preceding 3 months

• Malignancy

• Female patients who might be pregnant

• Pulmonary disorders and cardiac pace makers

Baseline characteristics

Intervention: PEMF

Number randomised: 20

Number included in analyses: 20
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Age: 48 ± 7.9 years old

Sex: F/M 15/5

Duration of symptoms: 4.82 ± 3.75

Control: Sham PEMF

Number randomised: 20

Number included in analyses: 20

Age: 53.9 ± 11.12 years old

Sex: F/M 15/5

Duration of symptoms: 4.80 ± 3.47

Interventions Intervention: PEMF

Description of modality used: Magnetoterapia model MG/3P (Elettromed)

Dose: Frequency 50 Hz with a field intensity of 30 G for 25 min per session

Method of administration: the switch that allowed the machine to produce waves was set to ‘on' and a
U-shaped applicator 30 x 15 cm in size was used

Frequency of administration: 5 sessions per week for 3 weeks

Control: Sham PEMF

Description of modality used: Magnetoterapia model MG/3P (Elettromed)

Dose: none for a 25-min session

Method of administration: the switch that allowed the machine to produce waves was set to ‘o(' and a
U-shaped applicator 30 x 15 cm in size was used

Frequency: 5 sessions per week for 3 weeks

Both Groups

Description of modality used

• Exercise: Codman's pendulum exercises

• Cold pack: cold pack gel

Dose

• Exercise: 5 min each time

• Cold pack: 20 min per session

Method of administration

• Cold pack: applied to painful shoulder

Frequency

• Exercise: 5 times per day for 3 weeks

• Cold pack: 5 times per day for 3 weeks

Any additional treatment during trial

• Restriction of above-head activities

• 15 mg daily Meloxicam tablet

Aktas 2007  (Continued)
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Outcomes Outcomes assessed at 3 weeks

• Function: Constant total score (0-100 with higher scores denoting better function)

• Rest pain: VAS 0-10 where 0 = no pain and 10 = intolerable pain

• Pain on motion: VAS 0-10 where 0 = no pain and 10 = intolerable pain

• Night pain: VAS 0-10 where 0 = no pain and 10 = intolerable pain

• Active range of motion (Constant sub-score 0-40, higher = better ROM)

• Strength (Constant sub-score 0-25, higher = better strength)

Notes Conflict of interest: not reported

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Patients were randomly divided into two equal groups of 23 patients
in a simple systematic manner (x + 1) according to the therapeutic PEMF or
sham PEMF application."

Comment: There was no information on how the allocation sequence was gen-
erated

Allocation concealment
(selection bias)

Unclear risk Quote: "A separate individual was provided the randomization list and in-
formed therapist."

Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "Patients and physicians remained blind to the group allocation
throughout the study."

Quote: "One group was given PEMF; the other group was given sham PEMF. A
magnetic field treatment unit was used with a concealed switch for either the
presence or absence of waves when activated by the patient's attendant."

Comment: Participants and personnel were blinded

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

Low risk Comment: Blinded participants self-reported some outcomes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quotes: "Patients and physicians remained blind to the group allocation
throughout the study."

Comment: Assessors of objective outcomes were blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Quote: "Forty patients completed the study. Three patients from each group
could not continue treatment program. Therefore, six patients dropped out of
the study."

Comment: The rate and reasons for attrition were equal between groups. Also,
analysis was based on all randomised participants

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Aktas 2007  (Continued)
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Other bias Low risk Comment: No other sources of bias identified

Aktas 2007  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: University, Turkey

Interventions: Microwave diathermy plus superficial heat plus exercise

Control: Sham microwave diathermy plus superficial heat plus exercise

Source of funding: Not reported

Participants Diagnostic label used by trialists: Subacromial impingement syndrome

Criteria for defining the shoulder condition being treated

• Unilateral shoulder pain consistent with subacromial impingement syndrome (SIS) for at least 3
months

• Shoulder pain aggravating with overhead activity

• Positive impingement tests (Neer, Hawkins-Kennedy)

• Marked loss of active and passive shoulder motion or painful range of motion

• Diagnosed by magnetic resonance imaging as a reference standard

Inclusion criteria

• Taken no treatment in another physiotherapy clinic in the last 6 months

Exclusion criteria

• History of frozen shoulder, disorders of the acromioclavicular joint, degenerative arthritis of the
glenohumeral joint, calcific tendinopathy, shoulder instability, post-traumatic disorders, or shoulder
surgery and/or elbow, hand, wrist and cervical spine disorders

• Specific contraindication to microwave diathermy (conditions known to be sensitive to increase cell
proliferation rates or skin treated in the past 6 months with radiotherapy, ischaemia, local thrombosis
or defective arterial circulation, impaired cutaneous thermal sensitivity, metal implants, local infec-
tions, and indwelling electronic equipment, e.g. pumps or cardiac pacemakers)

Baseline characteristics

Total n randomised = 40 participants

Total n analysed = 40 participants

Intervention: Microwave diathermy

Number randomised: 20

Number included in analyses: 20

Mean ± SD (range) age: 55.35 ± 14.50 (21-78) years

Sex: F/M 15/5

Mean ± SD (range) duration of symptoms: 10.5 ± 8.59 (3-36) months

Control: Sham microwave diathermy

Number randomised: 20
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Number included in analyses: 20

Mean ± SD (range) age: 51.2 ± 6.82 (42-65) years

Sex: F/M 15/5

Mean ± SD (range) duration of symptoms: 14.1 ± 18.38 (3-84) months

Interventions Intervention: Microwave diathermy

Components of intervention: microwave diathermy (Curadar 409 (Enraf–Nonius, The Nederland)
equipped with 2,450 MHz microwaves generator with a maximum output power of 100 W, applied for
20 min)

Control: Sham microwave diathermy

Components of intervention: As above but device was set to the "on" mode, dials were lit but no energy
was delivered to the tissue

Both groups

Superficial heat via hot pack (20 min) plus exercise (15 min shoulder active range of motion (Codman's
pendulum, wall-climbing, and shoulder wheel), 5 min stretching and 10 min strengthening exercise in-
cluding rotator cu( muscles, rhomboids, levator scapulae, and serratus anterior with an elastic band).
Both of the programmes were performed 5 days a week, for 3 weeks, and a total of 15 sessions as an in-
patient

The use of NSAID, other analgesic drugs, and antidepressant drugs was not permitted during the study
period; any pretreatment with these drugs had to be discontinued 7 days before the start of study. The
use of other medication for comorbid diseases was permitted during study period

Outcomes Outcomes assessed at the end of 3 weeks' treatment and at 1 month follow-up (i.e. 7 weeks)

• Function using total SPADI score (higher scores indicate worse function)

• Rest pain using 0-10 cm VAS (higher scores indicate more pain)

• Activity pain using 0-10 cm VAS (higher scores indicate more pain)

• Night pain using 0-10 cm VAS (higher scores indicate more pain)

• Active range of flexion, extension, abduction, adduction, external rotation and internal rotation (in
degrees) using a goniometer

• Isokinetic shoulder muscle strength using an isokinetic dynamometer, for 60º/s internal rotation, 60º/
s external rotation, 180º/s internal rotation, and 180º/s external rotation (maximum peak torque val-
ues in Newton-meters were calculated)

• Quality of life using the SF-36 (scores range from 0 (worst) to 100 (best) with higher scores indicating
better health status

• Adverse events

Notes Conflict of interest: none

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Forty patients were randomized (using concealed envelopes) into one
of two groups".
Comment: There was not enough information on how the allocation sequence
was generated

Akyol 2012  (Continued)
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Allocation concealment
(selection bias)

Unclear risk Comment: There was not enough information on how the allocation sequence
was concealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "In control group, MD [microwave diathermy] device was set to the
"on" mode, dials were lit but no energy was delivered to the tissue."
Comment: Participants were blinded to treatment received

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

Low risk Comment: Blinded participants self-reported some outcomes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "Patients were assessed three times by the same physician (YA), who
was blinded with regard to the type of treatment the patients receive"
Comment: Blinded assessor measured objective outcomes (e.g. ROM,
strength)

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Quote: "No dropouts occurred during the trial, and all subjects in both groups
completed the treatment program."

Selective reporting (re-
porting bias)

Low risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication. Despite the absence of a protocol, all clin-
ically important outcomes were measured (according to the trial publication)
so selective reporting bias is not suspected

Other bias Low risk Comment: No other sources of bias identified

Akyol 2012  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Physiotherapy outpatient department, Saudi Arabia

Intervention: Therapeutic ultrasound

Control: SoM tissue mobilisation and proprioceptive neuromuscular facilitation

Source of Funding: Not reported

Participants Diagnostic label used by trialists: Shoulder impingement syndrome

Criteria for defining the shoulder condition being treated

• Positive results in the Neer impingement test

• Negative results in the capsule stretch test

• Visual analogue scale (VAS ≥ 5)

• External rotation = 35° ± 5°

• Overhead reach of 155 ± 10 cm

Inclusion Criteria (not listed above)

• Aged between 40 and 60 years

• No use of analgesics and anti-inflammatory drugs and muscle relaxants within 24 hours before the
participation in the study

Exclusion Criteria (not listed above)
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• Open wounds

• Infection

• Acute injuries or fractures

• Recent surgeries

• Swelling

• Rheumatoid arthritis

• Reflex sympathetic syndrome

• Adhesive capsulitis

Baseline characteristics

• Not reported

Interventions Intervention: Therapeutic ultrasound

Components of intervention: the arm was abducted to 45° and the forearm was rested on the pillow for
support. Ultrasound therapy was given to the subscapularis muscle insertion at the shoulder region

Dose: frequency - 3 MHz; intensity - 0.5 W/cm2; duration: 10 min

Frequency of administration: once

Control: SoQ tissue mobilisation (STM) and proprioceptive neuromuscular facilitation (PNF)

Components of intervention: the subjects were positioned with the humerus abducted to 45° with el-
bow flexed to 90°, and the humerus was externally rotated to a midrange position, typically about 20°
to 25° of external rotation. The subscapularis was palpated in the axilla to identify areas of myofascial
mobility restrictions, taut bands, or trigger points. Identified restrictions were treated with STM utilis-
ing a combination of sustained manual pressure, and slow deep strokes to the subscapularis myofas-
cia for 7 min. The STM was followed by contract-relax PNF for the subscapularis and other glenohumer-
al medial rotators, beginning in the same position used for the STM. The participants were instructed
to perform maximal glenohumeral internal rotation against an opposing, isometric, manual resistance
applied by the treating physical therapist for 7 seconds. Afterwards, the participant actively moved the
humerus into full available external rotation. This position was maintained for 15 seconds. This 7-sec-
ond internal rotation contraction against resistance followed by full active external rotation was re-
peated 5 times. Subjects were then instructed to actively move through the PNF flexion-abduction ex-
ternal-rotation diagonal pattern for 5 repetitions with manual facilitation.

Dose: 10 min

Frequency of administration: once

Outcomes Outcomes assessed immediately after one treatment session (day 1)

• Overall pain: VAS (scale units not reported but assumed 0-10)

• Range of motion: external rotation using a goniometer (unclear if active or passive)

Notes Conflicts of interest: not reported

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "The subjects were assigned randomly into two groups by lot method"

Comment: An adequate method was used to generate the allocation sequence

Al Dajah 2014  (Continued)
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Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: Given the nature of the interventions, participants were not blind to
treatment, and may have had different expectations about the benefits of each
intervention

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

High risk Comment: Unblinded participants, who may have had different expectations
about the benefits of the intervention they received, self-reported pain

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: There was no attrition because all participants were treated and as-
sessed in a single session

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the results

Other bias Low risk Comment: No other sources of bias identified

Al Dajah 2014  (Continued)

 
 

Methods Design: Parallel group RCT

Setting: Outpatient clinic of Faculty of Physical Therapy, Cairo University, Egypt

Interventions: Microcurrent electrical stimulation (MENS)

Control: Placebo microcurrent electrical stimulation

Source of funding: Not reported

Participants Diagnostic label used by trialists: Subacromial impingement syndrome

Inclusion criteria

• Symptoms for more than 3 months

• Superiolateral shoulder pain more than 5 on VAS

• Presence of 2 out of 4 specified objective signs and symptoms of subacromial impingement syndrome:
a positive (painful) Neer impingement test, a positive (painful) Hawkins-Kennedy impingement test,
painful arc with active shoulder elevation (flexion, abduction, scaption), pain or limitation with the
functional movement patterns of hand-behind-back or hand-behind-head

• Pain with one of the following resistance tests: external rotation, internal rotation, abduction, or flex-
ion

Exclusion criteria

• Physician diagnosis of adhesive capsulitis

• Rotator cu( tear

• Calcific tendinitis confirmed by radiology

• Cervical radiculopathy

• History of shoulder surgery

• Corticosteroid injection within the past month

• Received physical therapy treatment for their shoulder within the past 3 months

Atya 2012 
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Baseline characteristics

Total n randomised = 40 participants (40 shoulders)

Intervention: MENS

Number randomised: 19

Age: 48.8 ± 6 years (range not reported)

Sex: F/M 9/10

Mean ± SD (range) duration of symptoms: 5.67 ± 3.13 months (range not reported)

Control: Placebo MENS

Number randomised: 21

Age: 9.1 ± 3.3 years (range not reported)

Sex: F/M 12/9

Mean ± SD (range) duration of symptoms: 6.55 ± 2.21 months (range not reported)

Interventions Intervention: MENS

Description of modality used: HARLY physio 3000 unit. MENS is a novel electrotherapeutic modality. It is
claimed to be capable of providing beneficial effects through delivering monophasic or biphasic pulsed
microamperage currents with intensities between 1 and 999 uA across the skin

Components of intervention: participants received a microcurrent stimulation with the following para-
meters: intensity 30-40 mA, pulse frequency 10 Hz, pulse width 50 ms, with duration 20 min/session.
Current was applied via two skin surface carbon fibre electrodes containing an integral coupling gel

Control: Placebo MENS

Description of modality used: delivered in the same way as described above with the exception that the
electrodes were not connected to the microcurrent device

Components of intervention: each participant received 18 treatment sessions at a rate of 3 sessions per
week for 6 weeks

Outcomes Outcomes assessed at the end of 6 weeks' treatment

• Function using the Dutch Shoulder Disability Questionnaire (0-100 with higher scores denoting worse
function)

• Pain on motion using a 10 cm VAS

Notes Conflicts of interest: not reported

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Patients were randomly assigned by means of a computer generated
schedule, with random permuted block size of 2"
Comment: An adequate method was used to generate the allocation se-
quence

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Atya 2012  (Continued)
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "The sta( administering the treatments were not blinded."
Quote: "The setting for patients enrolled into the placebo group was identi-
cal with the exception that the electrodes were not connected to the microcur-
rent device. As the administered microcurrent does not induce any sensations
nor muscle twitching, patients were not able to distinguish between placebo
or verum treatment"
Comment: Participants were blinded to treatment, but personnel deliver-
ing the intervention were not (though this is unlikely to have affected the out-
comes)

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

Low risk Comment: Blinded participants self-reported some outcomes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "The sta( administering the treatments were different from the sta(
administering the outcome measures: the latter were blinded to which treat-
ment group (active or control) each patient was about to receive or had just re-
ceived"
Comment: Blinded assessors measured objective outcomes (proprioception
accuracy)

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: There were no drop-outs, losses to follow-up or exclusions

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data fully reported for all outcomes specified in the meth-
ods section of the publication, but without a trial protocol it is unclear whether
other outcomes were measured but not reported based on the nature of the
results

Other bias Low risk Comment: No other sources of bias identified

Atya 2012  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Outpatient clinic, Turkey

Intervention: Low-level laser therapy (LLLT) plus home exercise programme

Control: Home exercise programme

Source of Funding: Not reported

Participants Diagnostic label used by trialists: Subacromial impingement syndrome

Criteria for defining the shoulder condition being treated

• Presence of shoulder pain

• Positive Neer and Hawkins-Kennedy sign

• Positive subacromial injection test

Any restriction on duration of symptoms:

• 6 weeks to 6 months

Inclusion Criteria (not listed above)

• Aged 18–70

Bal 2009 
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Exclusion Criteria (not listed above)

• Other shoulder pathology

• A history of acute trauma

• Prior treatment other than analgesics in the last 6 months

• Contraindications to injections

• Previous shoulder surgery

Baseline characteristics

Intervention: LLLT plus exercise

Number randomised: 22

Number included in analyses: 20

Age: 51.7 ± 14.1 years old

Sex: F/M 15/5

Duration of symptoms: not reported

Control: Exercise

Number randomised: 22

Number included in analyses: 20

Age: 53.1 ± 8.4 years old

Sex: F/M 13/7

Duration of symptoms: not reported

Interventions Intervention: LLLT therapy

Description of modality used: LLLT applied over the tuberculum majus and minus, the anterior and pos-
terior faces of the capsule and the subacromial regions. The head of the instrument was held perpen-
dicular to the body surface without pressure. A Ga-As diode laser instrument (Roland Serie, Elettronica
Pagani) was used

Dose: 10 min sessions with each body point being treated for 120 seconds. Wavelength 904 nm, 5500 Hz

frequency, 27 W maximum power output per pulse was used, with a 13.2 mW average power, 0.8 cm2

spot size, 1.6 J of total energy was delivered per point at each session at a power density of 16.5 mW/

cm2. The cumulative energy per point for all sessions was 16 J

Frequency of administration: 5 times per week for 2 weeks

Control: Home exercise programme

No direct comparator was used in the control group. Participants only received the same home exer-
cise programme as intervention group

Both groups: Home exercises

Description of modality used: comprehensive home exercise programme comprising pendulum circum-
duction and passive shoulder self-stretching followed by isometrics in all planes; theraband exercis-
es with three different therabands (low, medium, and high resistances); strengthening exercises for
the muscles of scapular stabilisation; and advanced muscle- strengthening exercises with dumbbells.
Progress was checked at the clinic twice weekly when the new exercises were taught. hot pack use be-
fore and cold pack use after each session was encouraged

Dose: not reported

Frequency of administration: over a period of 12 weeks

Bal 2009  (Continued)
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Any additional treatment during trial: oral paracetamol (1500 mg/d) as needed

Outcomes Outcomes assessed at 1 week, 2 weeks and 12 weeks

• Function: SPADI total score 0-100 with a higher score indicating worse function

• Night pain: 100 mm VAS ranging from no pain to most severe pain

• Global assessment of treatment (rating of "excellent", "good" or "poor" on UCLA end-result score)

• Adverse effects

Notes Conflict of interest: "No conflicting financial interests exist."

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "The patients were randomised into two groups after initial evaluation
by selecting a sealed unmarked envelope containing a letter indicating their
group assignment."

Comment: An adequate method was likely used to generate the allocation se-
quence

Allocation concealment
(selection bias)

Low risk Comment: An adequate method was likely used to conceal the allocation se-
quence

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Quote: "All patients were informed about the nature of the study procedure"

Comment: Given the nature of the interventions, participants were not blind-
ed, and may have had different expectations about the benefits of each inter-
vention

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

High risk Comment: Unblinded participants, who may have had different expectations
about the benefits of each intervention, self-reported all outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Quote: "Two patients in group 1 and two patients in group 2 were lost to fol-
low-up"

Comment: While reasons for loss to follow-up were not reported, the numbers
were the same across both treatment and control group, so attrition is unlikely
to have biased the results

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Bal 2009  (Continued)

 
 

Methods Design: Parallel group RCT

Setting: University, India

Intervention: Therapeutic ultrasound plus Codman's exercises

Bansal 2011 
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Control: Deep friction massage plus Codman's exercises

Source of funding: Not reported

Participants Diagnostic label used by trialists: Supraspinatus tendinitis

Criteria for defining the shoulder condition being treated

Supraspinatus tendinitis defined by:

• point tenderness at greater tuberosity of humerus

• positive empty can test

• painful resisted abduction

Inclusion Criteria (not listed above)

• None

Exclusion criteria (not listed above)

• History of trauma around shoulder

• Corticosteroid injections in the past

• Infective conditions

• Surgery around shoulder region

• Bony changes on radiological investigation

Baseline characteristics

Intervention: Therapeutic ultrasound and Codman's exercises

Number randomised: 20

Mean (SD) age: 30.35 (5.76) years

Sex: F/M 111/9

Duration of symptoms: not reported

Control: Deep friction massage and Codman's exercises

Number randomised: 20

Mean (SD) age: 30.90 (5.33) years

Sex: F/M 8/12

Duration of symptoms: not reported

Interventions Intervention: Therapeutic ultrasound

Components of intervention: pulsed ultrasound applied to the supraspinatus tendon with the partici-
pants positioned with hand behind back

Dosage: intensity 0.6 W/cm2, frequency 1 MHz, pulse rate 4:1 for 6-8 min for 10 sessions over 10 days

Frequency of administration: not explicitly reported, assumed daily for 10 days

Control - Deep friction massage

Components of intervention: deep friction massage to supraspinatus tendon in a transverse direction
with the tip of the index finger, reinforced by middle finger. Participants were positioned half-lying with
hand behind back (shoulder adduction and internal rotation)

Dosage: 10-12 min for 10 sessions over 10 days

Bansal 2011  (Continued)
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Frequency of administration: not explicitly reported, assumed daily for 10 days

Both groups

All participants were instructed in Codman's exercises consisting of pendulum or swinging motion of
the arm in flexion, extension, horizontal abduction, adduction and circumduction.

Dosage: not reported.

Frequency of administration: Intensity (arc of motion) was increased as tolerated.

Participants were also advised to avoid strenuous work involving the affected upper limb

Outcomes Outcomes assessed at 5 days and 10 days

• Overall pain using a VAS, ranging from 0 (no pain) to 10 (maximum pain)

• Active range of shoulder abduction measured using a goniometer with the participant in a seated
position

Notes Conflicts of interest: not reported

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "The individuals were randomly divided into two groups"

Comments: There was no information on how the allocation sequence was
generated

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: Given the nature of the interventions, participants were not blind to
treatment and may have had different expectations about the benefits of each
intervention

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

High risk Comment: Unblinded participants, who may have had different expectations
about the benefits of the intervention they received, self-reported pain

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Unclear risk Comment: No information was reported regarding the assessors of the objec-
tive outcome (active range of shoulder abduction)

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Comment: Trialists did not report whether there were any dropouts, losses to
follow-up or exclusions, or the number of participants included in each analy-
sis

Selective reporting (re-
porting bias)

Unclear risk Comment: Only mean scores (no measures of variation) were reported for all
outcomes. However, it is not clear whether data were incompletely reported
based on the statistical significance or magnitude of the results. Also, without
a trial protocol, it is unclear whether other outcomes were assessed but not re-
ported based on the nature of the results

Other bias Low risk Comment: No other sources of bias were identified

Bansal 2011  (Continued)
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Methods Study design: Parallel group RCT

Setting: Orthopaedic physiotherapy unit, Turkey

Intervention 1: Transcutaneous electrical nerve stimulation (TENS)

Intervention 2: Hot pack

Intervention 3: TENS plus hot pack

Source of Funding: Not reported

Participants Diagnostic label used by trialists: Shoulder impingement syndrome

Criteria for defining the shoulder condition being treated

• Stage 1 shoulder impingement syndrome

Any restriction on duration of symptoms

• None

Inclusion Criteria (not listed above)

• None

Exclusion Criteria (not listed above)

• Neuropathies

• Disc pathologies

• Nerve injuries in the upper extremities

• Endocrine disorders

• Pregnancy

Baseline characteristics

Intervention 1: TENS

Number randomised: 30

Number included in analyses: 30

Age (mean and SD, or range): 57.10 ± 4.43 years

Number of men and women: F/M 20/10

Duration of symptoms: not reported

Intervention 2: Hot pack

Number randomised: 31

Number included in analyses: 31

Age (mean and SD, or range): 56.54 ± 9.99 years

Number of men and women: F/M 22/9

Duration of symptoms: not reported

Intervention 3: TENS plus hot pack

Number randomised: 31

Baskurt 2006 
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Number included in analyses: 31

Age (mean and SD, or range): 57.32 ± 10.61 years

Number of men and women: F/M 18/13

Duration of symptoms: not reported

Interventions Intervention 1: TENS

Description of modality used: TENS delivered to participant who was comfortably seated in a chair with
back support and a pillow in the lap for arm support

Dose: 100 Hz 0.1 ms pulse duration, symmetric biphasic wave form of tolerable intensity for 20 min

Frequency: 1 session only

Any additional treatment during trial: none

Intervention 2: Hot pack

Description of modality used: hot pack delivered to participant who was comfortably seated in a chair
with back support and a pillow in the lap for arm support

Dose: 39 degrees Celsius for 20 min

Frequency: 1 session only

Any additional treatment during trial: none

Intervention 3: TENS plus hot pack

Description of modality used: the third group was a combination of the methods previously mentioned
(i.e. 20 min of TENS and 20 min of heat)

Dose: See above

Frequency: 1 session only

Any additional treatment during trial: none

Outcomes Outcome assessed immediately post treatment

• Overall pain: VAS from 0 (no pain) to 10 (extreme pain)

Notes Conflict of interest: not reported

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "The patients were randomly divided into three groups."

Comment: There was no information on how the allocation sequence was gen-
erated

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 

High risk Comment: Given the nature of the interventions, participants were not blind to
treatment and may have had different expectations about the benefits of each
intervention

Baskurt 2006  (Continued)
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All outcomes

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

High risk Comment: Unblinded participants, who may have had different expectations
about the benefits of the intervention they received, self-reported pain

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Comment: Trialists did not report whether there were any dropouts, losses to
follow-up or exclusions, or the number of participants included in each analy-
sis

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Baskurt 2006  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Outpatient hospital. UK

Intervention 1: Therapeutic ultrasound

Intervention 2: Glucocorticoid injection plus active tolmetin sodium

Intervention 3: Glucocorticoid injection plus placebo tolmetin sodium

Intervention 4: Acupuncture

Control: Placebo ultrasound plus placebo tolmetin sodium

Source of Funding: Not reported

Participants Diagnostic label used by trialists: Rotator cu( lesions

Criteria for defining the shoulder condition being treated

Pain arising from the shoulder due to a rotator cu( lesion defined as:

• pain on resisted movements of the shoulder, with loss of passive movement, mainly in abduction
(many participants had painful arc syndrome)

Any restriction on duration of symptoms

• None

Inclusion Criteria (not listed above)

• None

Exclusion Criteria (not listed above)

• Frozen shoulder

• Presence of an underlying fracture

• Associate inflammatory arthritis

• Known renal or hepatic disease

• Haemopoietic disorder

• Malignancy

Berry 1980 
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• Any mental disorder likely to interfere with the course or assessment of the disease process

• History of severe indigestion, peptic ulceration, or any significant gastro- intestinal condition likely to
affect drug absorption

• Women who were pregnant or at risk of pregnancy

Baseline characteristics

Intervention 1: Therapeutic ultrasound

Number randomised: 12

Number included in analyses: 12

Age (SD): 55.1 (12.7) years

Sex: F/M 7/5

Duration of symptoms (SD): 16.3 (14.5) weeks

Intervention 2: Glucocorticoid injection/tolmetin sodium

Number randomised: 12

Number included in analyses: 12

Age (SD): 51.2 (14.6) years

Sex: F/M 8/4

Duration of symptoms (SD): 28.3 (15.2) weeks

Intervention 3: Steroid injection/placebo tolmetin sodium

Number randomised: 12

Number included in analyses: 12

Age (SD): 54.1 (16.7) years

Sex: F/M 6/6

Duration of symptoms (SD): 23.6 (27.9) weeks, excluding one participant with a duration of 10 years

Intervention 4: Acupuncture

Number randomised: 12

Number included in analyses: 12

Age (SD): 52.3 (10.8) years

Sex: F/M 4/8

Duration of symptoms (SD): 20.3 (16.9) weeks

Control: Placebo ultrasound plus placebo tolmetin sodium

Number randomised: 12

Number included in analyses: 12

Age (SD): 56.2 (11.2) years old

Sex: F/M 6/6

Duration of symptoms (SD): 27.5 (35) weeks

Berry 1980  (Continued)
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Interventions Intervention 1: Therapeutic ultrasound

Description of modality used: therapeutic ultrasound delivered by a qualified physiotherapist

Dose: 10 min (intensity and frequency not reported)

Frequency of administration: 8 sessions over 4 weeks

Intervention 2: Glucocorticoid injection plus tolmetin sodium

Description of modality used: methyl prednisolone and lignocaine injection given by the same person
using the anterior approach to the shoulder joint plus tolmetin sodium(1200 mg)

Dose: injection - 40 mg methyl prednisolone with 2 mL 2% lignocaine; tolmetin sodium - 2 x 200 mg
tablets 3 times a day)

Frequency of administration: 1 injection; tolmetin sodium 2 tablets 3 times per day for 4 weeks

Intervention 3: Glucocorticoid injection plus placebo tolmetin sodium

Description of modality used: methyl prednisolone and lignocaine injection given by the same person
using the anterior approach to the shoulder joint plus placebo tolmetin sodium

Dose: Injection - 40 mg methyl prednisolone with 2 mL 2% lignocaine; placebo tolmetin sodium - 2
tablets 3 times a day for 4 weeks

Frequency of administration: 1 injection; placebo tolmetin sodium 2 tablets 3 times per day

Intervention 4: Acupuncture

Description of modality used: classical Chinese acupuncture with moxibustion administered by a med-
ically qualified doctor

Dose: NA

Frequency of administration: once per week for 4 weeks

Control: Placebo ultrasound plus placebo tolmetin sodium

Description of modality used: placebo ultrasound delivered by a qualified physiotherapist. The partici-
pant sat in front of the machine, which was not turned on

Dose: none

Frequency of administration: 8 sessions over 4 weeks

All groups

Paracetamol as needed, up to 8 tablets per day

Outcomes Outcomes assessed at 2 weeks and 4 weeks

• Overall pain: VAS from 0-100 mm with a higher score indicating worse pain

• Shoulder abduction using a goniometer (unclear if active or passive)

• Global assessment of treatment success (failure defined by clinician as the need for a glucocorticoid
injection)

• Adverse events (only assessed in the 2 groups receiving active or placebo tolmetin sodium tablets, by
asking "Has the treatment upset you in any way?")

Notes Conflicts of interest: not reported

Funding: not reported

Risk of bias

Berry 1980  (Continued)
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Each group contained 12 patients who were allocated treatment ac-
cording to a random code."

Comment: There was no information on how the allocation sequence was gen-
erated

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: Given the nature of the interventions, participants were not blind to
treatment and may have had different expectations about the benefits of each
intervention

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

High risk Comment: Unblinded participants, who may have had different expectations
about the benefits of the intervention they received, self-reported some out-
comes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "...the following indices were recorded by a blind, external observer at
the start of the study and at 2 and 4 weeks"
Comment: Assessor of objective outcomes was blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Comment: Trialists did not report whether there were any dropouts, losses to
follow-up or exclusions, or the number of participants included in each analy-
sis

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Berry 1980  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Hospital, UK

Intervention: Pulsed electromagnetic field therapy (PEMF) for 8 weeks

Control: Placebo PEMF for 4 weeks followed by active PEMF for 4 weeks

Source of Funding: Not reported

Participants Diagnostic label used by trialists: Rotator cu( tendinitis

Criteria for defining the shoulder condition being treated

• Rotator cu( tendinitis based on the Cyriax criteria (shoulder pain being exacerbated by movement
against resistance in abduction, internal rotation and/or external rotation)

• Lesions were spontaneous or precipitated by minor trauma

• A "painful arc" on abduction was often but not invariably present

Any restriction on duration of symptoms

Binder 1984 
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• At least three months

Inclusion Criteria (not listed above)

• Participants had no more than transient benefit from previous conservative therapy

• Normal erythrocyte sedimentation rates

• Normal latex tests for rheumatoid factor

Exclusion Criteria (not listed above)

• Severe neck pain

• Neurological changes in the upper limbs

• Clinical or radiological evidence of glenohumeral, acromioclavicular or generalised arthritis

• Radiological calcification of the soM tissues

• Clinical diagnosis of rotator cu( rupture

• Painful and restricted (frozen) shoulder

Baseline characteristics

Intervention- PEMF for 8 weeks

Number randomised: 15

Number included in analyses: 15

Age: mean of 54.4 years old

Sex: F/M 5/10

Diagnosis:

• Supraspinatus tendon: 8

• Supraspinatus and infraspinatus: 5

• Infraspinatus: 2

• Subscapularis: 0

Duration of symptoms mean (range): 9.2 (3 - 24) months

Control- Placebo PEMF for 4 weeks followed by active PEMF for 4 weeks

Number randomised: 14

Number included in analyses: 14

Age: 53.2 years old

Sex: F/M 2/11

Diagnosis:

• Supraspinatus tendon: 6

• Supraspinatus and infraspinatus: 5

• Infraspinatus: 1

• Subscapularis: 2

Duration of symptoms mean (range): 9.5 (3 – 24) months

Interventions Intervention: PEMF for 8 weeks

Description of modality used: a single ovoid coil (12.2 ±1.2 x 13.2 ± 0.7 cm2) consisting of 50 turns of cop-
per wire 1.4 mm in diameter was fitted over padding to the outer aspect of the affected shoulder so
that the coils protruded from the centre of the pad. Two Velcro straps held it in place

Binder 1984  (Continued)
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Dose: the pulse generators were set at 73 ± 2 Hz and a waveform varying by less than 7%. Participants
were instructed to use the coil for 5–9 hours per day with each session lasting at least 1 hour

Frequency of administration: 8 weeks

Any additional treatment during trial: paracetamol if required

Control: Placebo PEMF for 4 weeks followed by active PEMF for 4 weeks

Description of modality used: Same as above

Dose: same as above, except there was no dose during the first 4 weeks

Frequency of administration: 8 weeks

Any additional treatment during trial: paracetamol if required

Outcomes Outcomes assessed at 2, 4, 6, 8, 12 and 16 weeks

• Overall pain: VAS 0-10, including the sum of pain at night, movement and at rest taken to the nearest
0.5 cm on a 10-cm scale, with a higher score indicating worse pain

• Pain on resisted movement (induced by resisted abduction and external and internal rotation) on 4-
point scale (0 = no pain; 1 = slight pain but full power; 2 = moderate pain and reduced power; 3=severe
pain with absent power against even minimum resistance)

• Total active range of movement (sum of abduction, forward flexion and rotation) using a goniometer

• Global assessment of treatment success: number of participants who completed the follow-up as
symptomless (rather than had minor residual symptoms or severe disability

• Adverse events

Notes Conflict of interest: no conflict of interests reported

Funding: Arthritis and Rheumatism Council

Mean values reported graphically only, so were extracted from the graphs

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Patients fulfilling the criteria were randomly allocated to the treat-
ment group (A), or the control group (B)"

Comment: There was no information on how the allocation sequence was gen-
erated

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "Neither patient not medical assessor was aware of the treatment
group. At the end of 4 weeks and without breaking the code, both groups were
given active coils and therapy was continued for another 4 weeks (phase II).
Treatment was then stopped but patients continued to be reviewed for an-
other 8 weeks (phase III), at the end of which the grouping was revealed to pa-
tient, medical assessor, and others involved in the study."

Comment: participants were blinded

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

Low risk Comment: Blinded participants self-reported some outcomes

Binder 1984  (Continued)
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Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "Neither patient nor medical assessor was aware of the treatment
group"

Comment: Assessor of objective outcomes was blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: There was no loss to follow-up within the study and analysis was
based on the number of randomised participants

Selective reporting (re-
porting bias)

Unclear risk Comment: Data for all continuous outcomes was either partially reported (on-
ly means presented on figures). However, it is not clear whether data were in-
completely reported based on the statistical significance or magnitude of the
results. Also, without a trial protocol, it is unclear whether other outcomes
were assessed but not reported based on the nature of the results

Other bias Low risk Quote: "4 patients (all group A) refused therapy after 4 weeks since symptoms
had resolved. Thus 11 patients had active therapy over 8 weeks and 18 pa-
tients over
only 4 weeks. However, the duration of therapy did not affect the outcome."

Comment: No other sources of bias identified

Binder 1984  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Physical therapy clinic, Turkey

Intervention: Low-level laser therapy (LLLT) plus exercises

Control: Placebo LLLT plus exercises

Source of Funding: Not reported

Participants Diagnostic label used by trialists: None

Criteria for defining the shoulder condition being treated

• Shoulder pain VAS score greater than or equal to 3

• With or without accompanying passive or active restriction of range of motion and noted pain aggra-
vation with motion

Any restriction on duration of symptoms

• At least 3 months

Inclusion Criteria (not listed above)

• None

Exclusion Criteria (not listed above)

• Inflammatory arthritis

• Polymyalgia rheumatica

• Cervical spondylosis

• History of shoulder dislocation or fracture

• Previous deltoid surgery

• Neurologic problems

• Osteoarthritis

Bingöl 2005 
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• Rotator cu( rupture

• Local or systemic steroid therapy or physiotherapy applied during the last 6 months

Baseline characteristics

Intervention: LLLT plus exercises

Number randomised: 20

Number included in analyses: 20

Age: 63.80 ± 9.77 years old

Sex: F/M 12/8

Duration of symptoms: not reported

Control: Placebo LLLT plus exercises

Number randomised: 20

Number included in analyses: 20

Age: 57.25 ± 10.21 years old

Sex: F/M 19/1

Duration of symptoms: not reported

Interventions Intervention: LLLT

Description of modality used: laser was applied over the tuberculum majus and minus, bicipital groove,
and anterior and posterior faces of the capsule, regardless of the existence of sensitivity, using a GaAs
diode laser instrument (Roland Serie Elettronica Pagani)

Dose: Wavelength 904 nm. Laser density and spot size 2.98 J/cm2 (at peak power = 50 W, frequency =

2000 Hz, for a duration of 60 s) and 0.8 cm2 respectively for each target point

Frequency of administration: 10 sessions over 2 weeks

Control: Placebo LLLT

Description of modality used: same as above, but while laser was switched on, no laser was applied

Dose: none

Frequency of administration: 10 sessions over 2 weeks

Both groups 
Description of modality used: supervised exercise programme using Codman, shoulder wheel and fin-
ger-stair components

Dose: 15 min

Frequency: 10 sessions over 2 weeks

Any additional treatment during trial: paracetamol not exceeding 2000 mg/day

Outcomes Outcomes assessed at 2 weeks

• Overall pain: VAS 0 (no pain) to 10 (unbelievably severe pain)

• Active and passive shoulder abduction, flexion, extension, internal rotation, external rotation and ad-
duction using a goniometer

• Adverse events

Bingöl 2005  (Continued)
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Notes Conflict of interest: not reported

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Before the start of the study, another sta( physician who was unaware
of the examination results of the patients allocated the individuals into two
groups of 20 each (either active laser treatment, Group I, or placebo laser [con-
trol], Group II) by drawing one card for each patient from a bag where cards
numbered from 1 to 40 were placed."

Comment: An adequate method was used to generate the allocation sequence

Allocation concealment
(selection bias)

Unclear risk Comment: It is unclear if the cards drawn from the bag had "intervention" or
"control" written on them (and thus it is unclear if the physician drawing the
cards knew which group the presenting participant would be allocated to)

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "A physiotherapist instructed and supervised the exercises and per-
formed laser applications in Group I and placebo laser in Group II, where the
instrument was switched on and the patients thought they were receiving
laser treatment but no laser was applied. Thus, a double-blind study model
was formed."

Comment: participants were blinded

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

Low risk Comment: Blinded participants self-reported some outcomes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "All evaluations before and after treatment were performed by a third
sta( physician who was not informed about the group of any patient."

Comment: Assessor of objective outcomes was blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Quote: "All of the 12 females and eight males in Group I, and 19 females and
one male in Group II completed the study"

Comment: All participants completed follow-up

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Bingöl 2005  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Outpatient physical medicine and rehabilitation unit, Turkey

Intervention 1: Therapeutic ultrasound plus exercise plus hot pack

Intervention 2: Laser plus exercise plus hot pack

Calis 2011 
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Control: Exercise plus hot pack

Source of Funding: Not reported

Participants Diagnostic label used by trialists: Subacromial impingement syndrome

Criteria for defining the shoulder condition being treated

• Diagnosis of subacromial impingement syndrome, stage 2 according to Zlatkin's MRI staging

Any restriction on duration of symptoms

• None

Inclusion Criteria (not listed above)

• None

Exclusion Criteria (not listed above)

• Aged under 18 or over 65

• Systemic, infectious or inflammatory rheumatic disease

• Malignant disease

• Decompensate heart failure

• Past surgery of the shoulder or neck

• Calcified tendinitis and/or bursitis

• Cervical radiculopathy

Baseline characteristics

Intervention 1: Ultrasound (plus hot pack and exercise)

Number randomised: 22

Number included in analyses: 21

Age: 50.42 ± 12.41 years

Sex: F/M 14/7

Duration of symptoms (range): 3 (1–12) months

Intervention 2: Laser (plus hot pack and exercise)

Number randomised: 22

Number included in analyses: 15

Age: 46.2 ± 12.14 years

Sex: F/M 10/5

Duration of symptoms: 3 (1–24) months

Control: hot packplus exercise

Number randomised: 22

Number included in analyses: 16

Age: 50.34 ± 13.69 years

Sex: F/M 11/5

Duration of symptoms: 3 (1-24) months

Calis 2011  (Continued)
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Interventions Intervention 1: Ultrasound

Description of modality used: therapeutic ultrasound applied to the shoulder using a Model Sonopuls
463 (Enraf Nonius Co.) with a 20 mm diameter probe, in a continuously circular mode

Dose: Intensity of 1.5 W/cm2, frequency of 3 MHz, continuously circular mode for 5 min

Frequency of administration: daily for 15 days

Intervention 2: Laser

Description of modality used: A Ga As laser (Laserpet 100, Petas Co.) was used continuously in a direct
contact technique with a 90 degree straight angle to the shoulder

Dose: 904 nm wavelength. 6 mW average power, 1 J/cm2 dosage, at 16 Hz frequency for 2 min

Frequency: for 15 days

All groups: Exercise and hot pack

Description of modality used: hot pack applied to the affected shoulder, and an exercise programme
(starting with passive ROM exercises and Codman's exercises, later switching to shoulder stretching
and strengthening exercises. These were delivered by a physiotherapist)

Dose:

• Hot pack: 20 min

• Exercise: 5 repetitions for 5 seconds for each exercise

Frequency:

• hot pack: Not reported

• Exercise: Every weekday in the physical therapy unit for 15 days

Any additional treatment during trial: paracetamol

Outcomes Outcomes assessed at 3 weeks

• Function: Constant-Murley total score from 0–100 with a higher score indicating better function

• Rest pain: VAS from 0–10 with a higher score indicating worse pain

• Pain on motion: VAS from 0–10 with a higher score indicating worse pain

• Night pain: VAS from 0–10 with a higher score indicating worse pain

• Range of motion: abduction, flexion, internal rotation, external rotation (using a goniometer, unclear
if active or passive)

Notes Conflict of interest: not reported

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "All patients included in the study were offered sealed envelopes con-
taining treatment groups in writing and were allocated accordingly"

Comment: There was no information on how the allocation sequence was gen-
erated prior to putting into envelopes

Allocation concealment
(selection bias)

Unclear risk Quote: "All patients included in the study were offered sealed envelopes con-
taining treatment groups in writing and were allocated accordingly"

Calis 2011  (Continued)
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Comment: There was no information on who disseminated the envelopes and
whether they were sequentially numbered, opaque and consecutively dissem-
inated

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: Given the nature of the interventions, participants were not blind to
treatment, and may have had different expectations about the benefits of each
intervention

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

High risk Comment: Unblinded participants who may have had different expectations
about the benefits of the intervention they received self-reported some out-
comes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Unclear risk Comment: There was no information on whether the assessor of objective out-
comes was blinded or not

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Quote: "In the beginning of the study groups of twenty two patients are
planned. However, one from group one, seven from group two, six from group
three are excluded from the study because of incompliance to the study"

Comment: There was unequal attrition between groups, and analysis was
based on the per-protocol sample. Excluding participants because of non-
compliance to treatment is likely to have biased the results

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Calis 2011  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Private clinic, Turkey

Intervention: Therapeutic ultrasound plus TENS plus exercises

Control: Placebo ultrasound plus TENS plus exercises

Source of Funding: Not reported

Participants Diagnostic label used by trialists: Subacromial impingement syndrome

Criteria for defining the shoulder condition being treated

• Positive Neer impingement test, Hawkin's sign or Jobe supraspinatus test with less than 30% restric-
tion on passive movement when compared to the other side

Any restriction on duration of symptoms

• At least six months

Inclusion Criteria (not listed above)

• 40 years or older

Celik 2009 
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• Not engaged in sporting activities

• Fully informed consent given

• Absence of deformities such as mesoacromion or degenerative arthritis on radiographic examination

• Absence of pathological findings on MRI except subacromial oedema

Exclusion Criteria (not listed above)

• Symptoms of less than 6 months duration

• Great than 30% restriction of passive movement when compared to the opposite side

• Previous shoulder surgery, subacromial injections or entered a physiotherapy and rehabilitation pro-
gramme

• Evidence of rotator cu( tears on MRI scans or pathological findings on radiography

• Participants undergoing psychiatric therapy

Baseline characteristics

Overall cohort of participants

Number randomised: assumed 36 (20 to active and 16 to placebo)

Number included in analyses: 36

Age (mean and SD, or range): 51.4 (40-69) years old

Number of men and women: F/M 29/7

Duration of symptoms: not reported

Interventions Intervention: Ultrasound

Description of modality used: pulsed ultrasound applied to an area 12 cm2 along the supraspinatus
while the affected arm was in a position of adduction, 90 degrees' internal rotation and 30 degrees' hy-
perextension

Dose: Frequency 1 mHz, intensity 1 W/cm2, for 4 min

Frequency of administration: 15 sessions over 3 weeks

Control: Placebo ultrasound

Description of modality used: placebo ultrasound, where the arm was placed in the same position as ac-
tive treatment

Dose: none

Frequency of administration: 15 sessions over 3 weeks

Both groups

Description of modality used: wand exercises, posterior and inferior capsule stretching exercises and ex-
ercises to strengthen the rotator cu(, carried out individually with a physiotherapist and at home. TENS
and ice were also applied

Dose

• TENS: 20 min (no other details provided)

• Ice: 15 min

• Exercises: 20 times once a day under the supervision of a physiotherapist and then repeat each exer-
cise twice another 20 times at home the same day

Frequency

• Ice: daily for 3 weeks

Celik 2009  (Continued)
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• Exercise: daily for 3 weeks

Any additional treatment during trial: NSAIDS

Outcomes Outcomes assessed at 3 weeks and 6 weeks

• Function: Constant score out of 100 with a higher score indicating better function

• Overall pain: VAS score from 0-10 with a higher score indicating worse pain

• Range of motion: forward elevation, internal rotation and external rotation (using a goniometer, un-
clear if active or passive)

Notes Conflict of interest: not reported

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Patients were divided randomly into two groups according to the type
of ultrasound to be used."

Comment: There was no information on how the allocation sequence was gen-
erated

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "The second group received placebo ultrasound with the arm placed in
the same position."

Comment: Participants were likely blinded

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

Low risk Comment: Blinded participants self-reported some outcomes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "Before treatments, at the end of the third and sixth weeks, a medical
practitioner blind to the treatments used in the study assessed the results".

Comment: Assessor of objective outcomes was blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Comment: Trialists did not report whether there were any dropouts, losses to
follow-up or exclusions, or the number of participants included in each analy-
sis

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Celik 2009  (Continued)
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Setting: Rheumatology research unit, United Kingdom

Intervention 1: High dose pulsed electromagnetic field therapy (PEMF) (8 hours/day)

Intervention 2: Low dose PEMF therapy (2 hours/day)

Source of funding: "E.B.I Medical Systems provided the apparatus and generously provided support"

Participants Diagnostic label used by trialists: Rotator cu( tendinitis

Criteria for defining the shoulder condition being treated

• Had diagnosis of rotator cu( tendinitis of at least 3 months' duration despite previous conservative
treatment. Rotator cu( tendinitis was diagnosed by the method of Cyriax 1971, i.e. shoulder pain ag-
gravated by movement against resistance. This was present with one or more of the following: ab-
duction (supraspinatus tendinitis); external rotation (infraspinatus tendinitis); internal rotation (sub-
scapularis tendinitis). Pain usually limited active movement, but passive range was virtually normal.
Only cases occurring spontaneously or after minor trauma were included

Inclusion criteria

• Over 18 years of age

Exclusion criteria

• Severe neck pain

• Abnormal upper limb neurology

• Evidence of an arthropathy (generalised, glenohumeral, or acromioclavicular)

• Clinical evidence of a rotator cu( rupture or frozen shoulder

• Received a local steroid injection for at least 1 month before inclusion

Baseline characteristics

Total n randomised: 49 participants (49 shoulders)

Total n analysed: 43 participants

Intervention 1: High dose PEMF

Number randomised: 24

Number completed: 24

Mean age: 52.8 years

Sex: F/M 8/16

Mean duration of symptoms: 14.2 months

Intervention 2: Low dose PEMF

Number randomised: 25

Number completed: 19

Mean age 50.1 years

Sex: F/M 10/9

Mean duration of symptoms: 14.6 months

Interventions Intervention: High dose coil (8 hours/day) PEMF therapy

Components of intervention: participants were instructed to use the treatment coil which consisted of

an ovoid concave coil (8.5 ± 0.6 x 11.5 ± 1 cm2) consisting of 120 turns of copper wire (0.8 mm diameter)

Chard 1988  (Continued)
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covered with insulating tape. This was fitted over padding to the outer aspect of the affected shoulder
with the coil protruding from the centre of the pad. An elasticated chest strap and Velcro arm strap held
it in place. A bi-osteogen pulse generator was used. This was a portable unit operated by rechargeable
nickel cadmium batteries. The signal was set at 72 ± 3 Hz with a pulse duration of 380 ± 10 µs. When not
being used the unit was kept on charge

Dose: continuously for an 8-hour period

Frequency of administration: daily for 8 weeks

Control: Low dose coil (2 hours/day) PEMF therapy

Components of intervention: participants were instructed to use the same apparatus as described
above

Dose: continuously for an 8-hour period (but the coil switched itself o( after 2 hours without indication
to the participant)

Frequency of administration: daily for 8 weeks

Outcomes Outcomes assessed at 2, 4, 6, and 8 weeks

• Overall pain (scale not reported)

• Active range of motion in abduction, flexion and rotation using a goniometer

• Global assessment of treatment success

• Rest pain (scale not reported)

• Pain on movement (scale not reported)

• Night pain (scale not reported)

• Pain on resisted movements of abduction, external rotation and internal rotation graded on a 4-point
scale (0 = no pain; 1 = slight pain but full power; 2 = moderate pain with reduced power; 3 = severe
pain with absent power against even minor resistance

Notes Conflicts of interest: not reported

Funding: E.B.I Medical Systems provided the apparatus and support

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Patients were randomly allocated to a 2 h treatment (Group I) or an 8
h treatment (Group II)."
Comment: There was no information on how the allocation sequence was
generated

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "Group I received treatment with a 'live unit' and coil that switched it-
self o( after 2 h without indication to the patient, and for group II a standard
unit without any automatic switch o( was used."
Quote: "All patients were instructed to use the apparatus for a continuous 8 h
period each day, and neither assessor nor patient was aware of the treatment
group"
Comment: Participants were blind to treatment whereas personnel were not
(though this is unlikely to have affected the outcomes)

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

Low risk Comment: Blinded participants self-reported some outcomes

Chard 1988  (Continued)
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Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Unclear risk Comment: There was no information on whether the assessor of objective out-
comes was blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Quote: "Forty nine patients fulfilled the entry criteria and were entered into
the study, 25 patients in the 2 h Group I and 24 in the 8 h Group II. Unfortunate-
ly, 6 patients in Group I failed to co-operate in using the equipment for a con-
tinuous 8 h treatment. This resulted in interrupted treatment which reset the
timing device, and hence they received more than 2 h PEMF per day. Thus,
these patients had to be excluded from further analysis, and so the data of the
remaining 19 patients in Group I were used."
Comment: There was more drop-out in the control group (all for the same rea-
son), and it is unclear what impact this could have had on the results

Selective reporting (re-
porting bias)

Unclear risk Comment: For some outcomes, outcome data were reported in Figure (as
means with unlabelled error bars), whereas for other outcomes, the trialists
only indicated that there was no significant difference between groups. How-
ever, this pattern of reporting was not associated with whether results were
significant or not (i.e. some non-significant findings were presented in Fig-
ure format). However, without a trial protocol it is unclear whether other out-
comes were measured but not reported based on the nature of the results

Other bias Low risk Comment: No other sources of bias identified

Chard 1988  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Australian Institute of Sport, Australia

Intervention 1: Therapeutic ultrasound plus ice

Intervention 2: Massage plus ice

Control: Placebo ultrasound plus ice

Source of funding: Not reported

Participants Diagnostic label used by trialists: Rotator cu( tendinitis

Criteria for defining the shoulder condition being treated

• Unilateral shoulder pain; and

• localised dull pain in the antero/lateral shoulder region with no radiation of symptoms; and

• tenderness to palpation at least on the long head of biceps in the bicipital groove, the insertion of the
supraspinatus tendon or the musculotendinous portion of the long head of biceps; and

• pain on resisted shoulder abduction, flexion or resisted supination of the forearm; and

• a positive impingement sign; and

• absence of cervical sign symptoms or signs pointing the problem being referred from the neck, in-
cluding negative Elvey's test; and

• no treatment other than ice having been instituted for the injury

Inclusion Criteria (not listed above)

• None

Exclusion Criteria (not listed above)

Clews 1987 
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• None

Baseline characteristics

Overall cohort of participants

Number randomised: 18 (6 per group)

Age (mean and SD, or range): not reported

Sex: not reported

Duration of symptoms: not reported

Interventions Intervention 1: Therapeutic ultrasound

Components of intervention: pulsed ultrasound

Dose: 15 min at an intensity 0.8 W/cm2

Frequency of administration: every day for 3 days

Intervention 2: Massage

Components of intervention: massage of the long head of biceps, biceps tendon, pectorals, supraspina-
tus and infraspinatus muscle

Dose: 15 min

Frequency of administration: every day for 3 days

Control 2: Sham ultrasound

Components of intervention: sham ultrasound

Dose: 15 min

Frequency of administration: every day for 3 days

All groups

Components of intervention: ice packs applied to the affected shoulder, and NSAIDs

Dose: Ice for 15 min twice daily and 1 tablet of diclofenac sodium (Voltaren) taken with meals

Frequency of administration: every day for 3 days

Outcomes Outcomes assessed at 3 days

• Overall pain: VAS scale on strength testing from 0-10 with a higher score indicating worse pain

• Strength (maximal isometric force production, measured in peak force)

Notes Conflicts of interest: not reported

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "After the diagnosis had been made and inclusion in the study was con-
firmed, each subject was randomly assigned to one of these three groups."

Clews 1987  (Continued)
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Comment: There was no information on how the allocation sequence was gen-
erated

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: Given the nature of the interventions, participants were not blind to
treatment, and may have had different expectations about the benefits of each
intervention

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

High risk Comment: Unblinded participants who may have had different expectations
about the benefits of the intervention they received self-reported some out-
comes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "One co-author did all the testing and was not aware of the subjects'
group assignment"

Comment: Outcome assessor of objective outcomes was blind to treatment

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: There was complete follow-up of all randomised participants in the
study

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias were identified

Clews 1987  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: University, Turkey

Intervention: Low-level laser therapy (LLLT) plus exercise plus ice

Control: Placebo LLLT plus exercise plus ice

Source of Funding: Not reported

Participants Diagnostic label used by trialists: Subacromial impingement syndrome

Criteria for defining the shoulder condition being treated

• Subacromial impingement syndrome on physical and neurological exam (no other details provided)

Any restriction on duration of symptoms

• None

Inclusion Criteria (not listed above)

• None

Exclusion Criteria (not listed above)

• Presence of acute trauma

Dogan 2010 
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• Acromioclavicular or glenohumeral arthritis

• Rotator cu( tear

• Neurologic or inflammatory diseases

• Referring pain due to neck pathologies and history of physical therapy

• Surgery, subacromial or intra-articular injection within 6 months

Baseline characteristics

Intervention: LLLT plus exercise program plus ice

Number randomised: 30

Number included in analyses: 30

Age mean (SD): 53.7 ± 12.6 years

Sex: F/M 20/10

Duration of symptoms mean (SD): 11.66 ± 18.04 months

Control: Placebo LLLT plus exercise program plus ice

Number randomised: 22

Number included in analyses: 22

Age mean (SD): 53.45 ± 9.64 years

Sex: F/M 13/9

Duration of symptoms mean (SD): 15.27 ± 25.13 months

Interventions Intervention: LLLT

Description of modality used: LLLT using a Gallium-Aluminum-Arsenide (GaAlAs, infrared laser) diode
laser device (Chattanooga group) with a wave-length of 850 nm, power output of 100 mV, continuous

wave and 0.07 cm2 spot area. The laser was applied at a maximum of 5-6 painful points for 1 min at
each point over subacromial region of the shoulder

Dose: 3 J/cm2 at each point for 1 min

Frequency of administration: once per day, 5 times per week for 14 sessions

Control: Placebo LLLT

Description of modality used: Placebo laser was applied in the same way as above but the device was
turned o( during treatment sessions

Dose: none

Frequency: once per day, 5 times per week for 14 sessions

Both groups

Description of modality used: cold pack applied by a physiotherapy and exercise programme which in-
cluded range of motion, stretching and progressive resistance exercises

Dose: cold pack (10 min); exercise (10-15 repetitions)

Frequency: once per day, 5 times per week for 14 sessions

Any additional treatment during trial: none

Outcomes Outcomes assessed at 3 weeks

Dogan 2010  (Continued)
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• Function: SPADI from 0–100 with a higher score indicating worse disability

• Overall pain: VAS from 0 (no pain) to 10 (severe pain)

• Range of motion: flexion, extension, abduction, adduction, internal and external rotation using a go-
niometer (unclear if active or passive)

• Adverse events

Notes Conflicts of interest: not reported

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Randomization was allocated by numbered envelopes method. Treat-
ment program either LLLT or placebo was written in these closed envelopes
and patients selected one of them and randomly assigned into two groups."

Comment: An adequate method was used to generate the allocation sequence

Allocation concealment
(selection bias)

Low risk Comment: An adequate method was used to conceal the allocation sequence

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "Placebo laser was applied in the same way but the device was turned
o( during treatment sessions. Patients and physiotherapist were asked to use
protective eyeglasses during therapy for safety."

Quote: "Both of the physicians and patients were blinded. Only the physiother-
apist was aware of the procedure."

Comment: participants were blinded

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

Low risk Comment: Blinded participants self-reported some outcomes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "At the beginning, sociodemographic (age, sex) and clinic (disease
duration, localization of shoulder pain) characteristics of the patients were
recorded. Pain severity, range of motion and functional status of all patients
were evaluated before and after the treatment by different physicians. Both of
the physicians and patients were blinded."

Comment: Assessors of objective outcomes were blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Quote: "All patients were able to complete the therapy program".

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Dogan 2010  (Continued)
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Methods Study design: Parallel group RCT

Setting: Outpatient clinic, USA

Intervention: Therapeutic ultrasound plus exercise plus NSAID

Control: Sham ultrasound plus exercise plus NSAID

Source of Funding: Not reported

Participants Diagnostic label used by trialists: Supraspinatus tendinitis or subacromial bursitis

Criteria for defining the shoulder condition being treated

• Presence of pain during at least one activity (sleep, dress, work, grooming, sports) and at the end of
at least one range of motion test (scapulothoracic flexion, scapulothoracic abduction, glenohumeral
flexion, glenohumeral abduction, internal rotation, external rotation)

• A loss of 10 degrees of more in one or more range of motion tests

• Baseline glenohumeral abduction greater than 45 degrees (to eliminate those participants with es-
tablished 'frozen shoulders')

Any restriction on duration of symptoms

• Longer than 1 month and less than 1 year

Inclusion Criteria (not listed above)

• None

Exclusion Criteria (not listed above)

• Complicating rheumatic disorder or direct shoulder trauma

• Previous ultrasound treatments for any condition

• New medical therapy (including intra-articular or intrabursal corticosteroid) in the week before entry
to study

Baseline characteristics

Intervention: Therapeutic ultrasound

Number randomised: 11

Number included in analyses: 11

Mean age: 54 years

Sex: F/M 5/6

Mean duration of symptoms: 6.5 months

Control: Sham ultrasound

Number randomised: 9

Number included in analyses: 9

Mean age: 52 years

Sex: F/M 7/2

Mean duration of symptoms: 6.2 months

Interventions Interventions: Therapeutic ultrasound

Downing 1986 
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Description of modality used: the applicator (sound head) had a radiating surface of 10 cm2 and a con-
tinuous output was used. Aquasonic gel was the coupling medium applied to the shoulder. Gel was
warmed in a beaker of water on a hot plate before each application so that the gel was hot to touch but

tolerable. Ultrasound covered a field size of 150 cm2. If the participant appeared to have localised ten-
dinitis, ultrasound was localised to the particular area in addition to the anterior, medial and posterior
aspects of the glenohumeral joint. If spasm existed in the trapezius muscle of supraspinatous muscle
area, ultrasound was applied to that area for an addition 5 min

Dose: frequency of 1 MHz. Intensity used throughout the study was determined by participant's tol-
erance. The maximal dosage was defined as the intensity at which the participant experienced a dull
ache in the joint. An intensity 10% lower than the maximal (submaximal dosage) was used for each

treatment. Mean intensity: 1.2 W/cm2. Each treatment lasted 6 min and covered a field size of about

150 cm2

Frequency of administration: 3 treatments per week for 4 weeks (total 12 sessions)

Control: Sham ultrasound

Description of modality used: ultrasound was administered in the same manner as the true ultrasound
except the machine was disconnected to the power outlet

Dose: mean intensity: 1.3 W/cm2; no frequency

Frequency of administration: 3 treatments per week for 4 weeks (total 12 sessions)

Both groups

Description of modality used: range of motion exercises (active, active assisted and passive) following
each true or sham ultrasound treatment, home exercise, and 5 participants per group were also receiv-
ing NSAIDs

Frequency of administration: 3 treatments per week for 4 weeks (total 12 sessions)

Outcomes Outcomes assessed at 4 weeks

• Function measured by participant's perception of interference in activities (sleeping, dressing, work,
grooming, sports activities). At baseline participants stated if their condition interfered with these
activities of daily living. At the final assessment, the therapist asked them whether they had improved,
worsened or remained the same in performing the 5 activities

• Overall pain measured by a 4-point descriptive scale (0 = asymptomatic, 1 = minimal, 2 = moderate,
3 = severe)

• Global assessment of treatment success: participant's perceived overall status measured by scale
(much better, better, no change, worse)

• Global assessment of treatment success: participant's overall status determined by the physician and
physical therapist by scale (much better, better, no change, worse)

• Active and passive range of movement (scapulothoracic flexion, scapulothoracic abduction, gleno-
humeral flexion, glenohumeral abduction, internal rotation and external rotation) measured by go-
niometer

Notes Conflicts of interest: not reported

Funding: National Institutes of Health Multipurpose Arthritis Center; from the National Arthritis Foun-
dation; and from the Arthritis Foundation, Connecticut chapter

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "We randomly assigned the patients according to a table of random
numbers to receive the true or sham US."

Downing 1986  (Continued)
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Comment: An adequate method was used to generate the allocation sequence

Allocation concealment
(selection bias)

Low risk Quote: "We randomly assigned the patients according to a table of random
numbers to receive the true or sham US. After the therapist turned the inten-
sity of US to the submaximal dosage, she covered the controls of the machine
so that neither she nor the patient were aware of whether true US was being
administered. A third party kept the envelopes containing numbers that as-
signed the patients to the true or sham group. This person was responsible for
leaving the machine connected to the electrical outlet if the patient was to re-
ceive true US or disconnecting the machine from the electrical plug if the pa-
tient was to receive sham US."

Comment: An adequate method was used to conceal the allocation sequence

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "We heated the gel to blind the sham patients, because the coupling
medium becomes warm during the administration of true US".

Quote: "After the therapist turned the intensity of US to the submaximal
dosage, she covered the controls of the machine so that neither she nor the
patient were aware of whether true US was being administered."

Quote: "As an extra precaution the therapist avoided touching the gel during
and after each US application to prevent knowing, by the coolness or warmth,
which treatment the patient received."

Quote: "Both the patients and the therapist were inaccurate in guessing
whether the sham or true US was used. Six patients (2 sham, 4 true) guessed
correctly, and 3 (1 sham, 2 true) guessed incorrectly. Eleven (6 sham, 5 true)
were uncertain whether they had received the US. The therapist guessed 11
patients (3 sham, 8 true) correctly and 6 (4 sham, 2 true) incorrectly. She was
uncertain about 3 patients (2 sham, 1
true)"

Comment: participants and personnel were blinded

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

Low risk Comment: Blinded participants self-reported some outcomes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "The therapist and physician evaluated the patients independently of
one another recording present and past medical history."

Quote: "After the therapist turned the intensity of the US to the submaximal
dosage, she covered the controls of the machine so that neither she nor the
patient were aware of whether true US was being administered."

Comment: Assessor of objective outcomes was blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Comment: Trialists did not report whether there were any dropouts, losses to
follow-up or exclusions, or the number of participants included in each analy-
sis

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Downing 1986  (Continued)
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Methods Study design: Parallel group RCT

Setting: Outpatient clinics and private practices, Austria

Intervention: Pulsed therapeutic ultrasound

Control: Sham ultrasound

Source of funding: Not reported

Participants Diagnostic label used by trialists: Calcific tendinitis of the shoulder

Criteria for defining the shoulder condition being treated

• Idiopathic calcific tendinitis type 1 (clearly circumscribed and dense appearance on radiography) or
type 2 (dense or clearly circumscribed appearance) according to the classification of Gartner and Hey-
er. Diameter of calcification had to exceed 5.0 mm

Any restriction on duration of symptoms

• Mild to moderate pain present for more than four weeks OR restricted range of motion of the affected
shoulder(s)

Inclusion Criteria (not listed above)

• None

Exclusion Criteria (not listed above)

• Idiopathic calcific tendinitis type 3 (translucent or cloudy appearance without clear circumscription)

• Systemic diseases associated with increased risk of calcification (such as gout, hypercalcaemia of any
cause and various rheumatic diseases) as indicated by pre-defined pathological findings

• Previous surgery for calcifications or percutaneous needle aspiration, ultrasonography or shock-wave
therapy for calcific tendinitis

• Glucocorticoid injection in the shoulder within three months preceding the study

• Regular use of analgesic or anti-inflammatory drugs for relief of tendinitis

Baseline characteristics

Intervention: Pulsed ultrasound

Number randomised: 35 shoulders

Number included in analyses: 32 shoulders

Mean age: 49 ± 11 years

Sex: not reported

Median duration of symptoms: 8 weeks, IQR: 4-20 weeks

Control: Sham treatment

Number randomised: 35 shoulders

Number included in analyses: 29 shoulders

Mean age: 54 ± 10 years

Sex: not reported

Median duration of symptoms: 8 weeks, IQR: 4-19weeks

Ebenbichler 1999 
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Interventions Intervention: Pulsed ultrasound

Description of modality used: ultrasound therapy used with pulsed mode (1:4) over the calcifications.

The transducer was 5 cm2 and an aquasonic gel was used as the couplant. To optimise treatment of the
affected areas in the supraspinatus and infraspinatus muscles and tendons, the transducer was moved
slowly in circles distal to the lateral acromion and the acromial part of the clavicle while the participant
flexed his or her upper arm and internally rotated the forearm. Treatment of calcium deposits in the
subscapularis muscle was performed with the participant's upper arm in an abducted and externally
rotated position. The device was standardised initially, and output was monitored regularly by means
of a simple underwater radiation balance. An on–o( key introduced into the transducer circuit allowed
normal ultrasonic output as well as mock insonation (sham treatment)

Dose: frequency: 0.89 MHz; intensity: 2.5 W/cm2; administered for 15 min per session

Frequency of administration: 24 x 15 min sessions; first 15 treatments given daily 5 times per week and
the remaining were given 3 times a week for 3 weeks

Control: Sham ultrasound

Description of modality used: ultrasound therapy used in same method as true treatment however ul-
trasonic generator was not turned on

Dose: none

Frequency of administration: 24 x 15 min sessions; first 15 treatments given daily 5 times per week and
the remaining were given 3 times a week for 3 weeks

Any additional treatment during trial: occasional pain relief - analgesic drugs (usually tramadol); NSAIDs
were not allowed

Outcomes Outcomes assessed at 6 weeks and 9 months

• Function measured by Constant score; score: 1–100, higher score indicating better function

• Overall pain (pain, pain on resisted movement, pain on active abduction) measured on pain score of
Binder, score: 0-52, higher score indicating worse pain

• Global assessment of treatment success ("clinical improvement", no other details provided)

• Rest pain at night and during the day measured by 10 cm VAS, score: 0-10, higher score indicating
worse pain

• Pain on motion at night and during the day measured by 10 cm VAS, score: 0-10, higher score indicating
worse pain

• Pain on resisted abduction in the neutral position and eternal and internal rotation of shoulder mea-
sured by 4-point scale; score: 0–3; 0 = absence of pain, 1 = slight pain but full power, 2 = moderate pain
and reduced power, 3 = severe pain with no power against even minimal resistance

• Quality of life measured on a 10 cm VAS, score 0-10; 0 = excellent quality of life, 10 = worst imaginable

• Work disability

• Require surgery

• Adverse events

Notes Conflicts of interest: not reported

Funding: not reported

Trialists randomised shoulders rather than participants, but did not control for the correlation between
outcomes in participants with bilateral shoulder pain

Risk of bias

Bias Authors' judgement Support for judgement

Ebenbichler 1999  (Continued)
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Random sequence genera-
tion (selection bias)

Low risk Quote: "A spreadsheet program (Lotus Symphony, Lotus) was used to generate
a list of random numbers. Since patients could have calcific tendinitis in one or
both shoulders, randomization was conducted according to shoulders rather
than patients. Thus, a patient could receive sham treatment for one shoulder
and ultrasound treatment for the other."

Comment: An adequate method was used to generate the allocation sequence

Allocation concealment
(selection bias)

Low risk Quote: "A therapist who was not involved with treatment handed out the treat-
ment assignments, which were in sealed, opaque envelopes."

Comment: An adequate method was used to conceal the allocation sequence

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "The patients and the therapists applying the therapy were blinded
to the treatment assignments. The therapist who handed out the treatment
assignments also switched the ultrasonic generator to either active or sham
mode so that they therapist applying the therapy were blinded. Since the in-
tensity of ultrasound therapy was usually below the threshold of sensitivity,
patients were theoretically unable to distinguish between genuine and sham
ultrasonography."

Comment: Patients and personnel were blinded

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

Low risk Comment: Blinded participants self-reported some outcomes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "Radiography was performed at each follow-up visit, and the results
were assessed independently by two radiologists who were unaware of the pa-
tients' treatment assignments".

Comment: Assessor of objective outcomes was blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Quote: "A total of 63 consecutive patients (70 shoulders) were enrolled. Nine
patients (nine shoulders, 13 percent) did not complete treatment: seven (sev-
en shoulders; three in the ultrasound-treatment group and four in the sham-
treatment group) dropped out soon after the first session, and two patients
(two shoulders) in the sham-treatment group withdrew because of excessive
pain. The characteristics of these patients did not differ significantly from the
characteristics of those who completed the study. A total of 54 patients (61
shoulders: 32 in the ultrasound-treatment group and 29 in the sham-treat-
ment group) completed the treatment. Of the seven patients who received
bilateral treatment, five received ultrasound treatment for one shoulder and
sham treatment for the other, one received bilateral ultrasound treatment,
and one received bilateral sham treatment. Of these, 50 patients (56 shoul-
ders: 31 in the ultrasound-treatment group and 25 in the sham-treatment
group) also completed
the nine-month follow-up."

Comment: The characteristics of the patients who did not complete the study
did not differ significantly from the characteristics of those who did complete
the study. Reasons for dropping out of the study were reported

Selective reporting (re-
porting bias)

Unclear risk Comment: No outcome data for rest pain at night and pain on motion at night
was reported, despite these outcomes being specified in the methods section.
Further, "clinical improvement" was reported as an outcome in the results
section but was not specified in the methods section, and it was not clear how
improvement was defined. Also, without a trial protocol it is unclear if other
outcomes were measured but not reported based on the nature of the results

Ebenbichler 1999  (Continued)
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Other bias Low risk Comment: No other sources of bias identified

Ebenbichler 1999  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Rheumatology outpatient clinic, UK

Intervention 1: Laser therapy

Intervention 2: NSAID

Control: Placebo laser therapy

Source of funding: Not reported

Participants Diagnostic label used by trialists: Supraspinatus or bicipital tendinitis

Criteria for defining the shoulder condition being treated

• Supraspinatus tendinitis (a full range of passive glenohumeral movement with pain on restricted ab-
duction of the shoulder) or bicipital tendinitis (pain on resisted flexion of the elbow and resisted
supination of the forearm in the presence of a full range of passive glenohumeral movement)

Any restriction on duration of symptoms

• At least four weeks duration

Inclusion Criteria (not listed above)

• None

Exclusion Criteria (not listed above)

• Inflammatory arthropathies

• Degenerative changes

• Calcific periarthritis on shoulder X-rays

Baseline characteristics

Overall cohort of participants if reported

Number of participants at enrolment: 30

Number randomised: 30 (10 in each group)

Number included in analyses: not reported

Age: mean: 48 years (range: 18-78 years)

Sex: 15 males, 15 females

Diagnosis: equal number of supraspinatus tendinitis and bicipital tendinitis

Duration of symptoms: mean: 12.5 weeks (range: 5-56 weeks)

Interventions Intervention 1: Laser therapy

Description of modality used: active infrared laser therapy - gallium-arsenic semiconductor diode oper-
ating in the infrared region at 904 nm wavelength. Laser was applied to point of maximal tenderness
with the shoulder abducted, slightly extended and medially rotated 90 degrees

England 1989 
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Dose: 4000 Hz frequency with 180 nanosecond pulses, peak power output 10 W for 5 min of 3 mW thera-
py

Frequency of administration: 3 times weekly for 2 weeks

Intervention 2: Drug therapy

Description of modality used: naproxen sodium 550 mg twice daily for the 2-week treatment period

Control: Dummy laser therapy

Description of modality used: same laser used as active laser therapy however laser not turned on. A
cardboard screen was used to blind the participant to light emission from the laser

Dose: none

Frequency of administration: 3 times weekly for 2 weeks

Outcomes Outcomes assessed at 2 weeks

• Function: VAS, score: 0-10; higher number indicating worse function

• Overall pain: VAS, score: 0-10; higher number indicating higher pain intensity

• Active range of motion (flexion, extension and abduction) measured by shoulder goniometry

Notes Conflicts of interest: not reported

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Patients were randomly assigned to three treatment groups."

Comment: There was no information on how the allocation sequence was gen-
erated

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Quote: "A cardboard screen was used to blind the patient to light emission
from the laser. Thus the patient and assessor were blind to therapy though the
therapists were not for reasons of safety and practicality."

Comment: Participants receiving active or placebo laser were blinded, but
were not blinded in regards to laser therapy versus NSAID

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

High risk Comment: Unblinded participants self-reported some outcomes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "The patient and assessor were blind to therapy".

Comment: Assessor of objective outcomes was blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Comment: Trialists did not report whether there were any dropouts, losses to
follow-up or exclusions, or the number of participants included in each analy-
sis

England 1989  (Continued)
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Selective reporting (re-
porting bias)

High risk Comment: Outcome data only fully reported for outcomes that were statisti-
cally significant. Also, without a trial protocol it is unclear whether other out-
comes were measured but not reported based on the nature of the results

Other bias Low risk Comment: No other sources of bias identified

England 1989  (Continued)

 
 

Methods Design: Parallel group RCT

Setting: Physical Medicine and Rehabilitation Clinic of Tabriz Shohada Hospital, Iran

Intervention: Low-level laser therapy (LLLT) plus routine physiotherapy (therapeutic ultrasound, TENS
and exercise programme)

Control: Placebo laser plus routine physiotherapy

Source of funding: Not reported, but stated that "The authors also certify that they have no affiliation
with or financial involvement in any organization or entity with a direct financial interest in the subject
matter or materials discussed in the manuscript."

Participants Diagnostic label used by trialists: Rotator cu( tendinitis

Inclusion criteria

• 2 out of 5 of the following criteria:
* painful arc syndrome

* impingement test

* Hawkins–Kennedy test

* palpation sensitivity

* supraspinatus test

• Since (according to the trialists) 30% of the cases with rotator cu( tendinitis are accompanied by bi-
ceps tendinitis, participants with both symptoms were included

Exclusion criteria

• Shoulder joint pain associated with cervical radiculopathies, acromioclavicular joint (ACJ) dysfunc-
tion or frozen shoulder

• History of oral corticosteroid intake or corticosteroid injection

• Complete or incomplete tear of rotator cu( tendons

• Systemic inflammatory diseases such as rheumatoid arthritis.

Baseline characteristics

Total n randomised = 50 participants

Total n analysed = 50 participants

Intervention: LLLT

Number randomised: 25

Mean ± SD (range) age: 50.16 ± 12.10 (25–68) years

Sex: F/M 10/15

Mean ± SD (range) duration of symptoms: not reported

Control: Placebo LLLT

Eslamian 2012 
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Number randomised: 25

Sex: F/M 16/9 males

Mean ± SD (range) age: 50.2 ± 11.72 (25–75) years

Mean ± SD (range) duration of symptoms: not reported

Interventions Intervention: LLLT

Components of intervention: LLLT was performed by gallium-aluminum-arsenide (Ga-Al-As) infrared
diode laser 476, wavelength 830 nm, average power output of 100 mW, and energy density or intensity

of 4 J/cm2. Laser irradiation was delivered in continuous-wave mode on 1-cm2 surface area with 20-s ir-
radiation for each point and total treatment duration of 5 min over the painful regions of shoulder up to
10 painful points

Frequency of administration: 3 times a week with 10 sessions in total (i.e. 3-4 weeks)

Control: PlaceboLLLT

Components of intervention: wearing eyeglasses and using a probe laser on the shoulder, but in o(
mode

Frequency of administration: 3 times a week with 10 sessions in total (i.e. 3-4 weeks)

Both groups

Components of intervention: therapeutic parameters for deep-heat or ultrasound application consisted

of pulse mode, 1-MHz frequency, pulse intensity: 1.5–2 W/cm2 and duty factor: 25% for 5-min treatment
duration with slowly circular movements of ultrasound probe over painful regions of shoulder. Thera-
peutic parameters for TENS therapy included high frequency currents of 100 Hz, low current intensity
of 10–30 mA, and short pulse width or 50 μs. Treatment duration for both surface heat and TENS was
approximately 20 min for each modality. Also, participants were given an exercise program that includ-
ed range of motion, and stretching and strengthening exercises of shoulder abductors and flexors. Each
exercise was performed once a day with 10 repetitions

Frequency of administration: 3 times a week with 10 sessions in total (i.e. 3-4 weeks)

Outcomes Outcomes assessed at 6 weeks (3 weeks post treatment cessation)

• Function using the CroM Shoulder Disability Questionnaire (scored from 0-22, with higher scores de-
noting more disability)

• Overall pain using a 10 cm VAS, with 0 indicating "no pain" and 10 indicating "unbearable pain"

• Active and passive range of motion (abduction and external rotation) using a goniometer

Notes Conflicts of interest: "The authors declare that they have no conflicts of interest."

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "All of the patients, who had inclusion criteria, were referred to physical
medicine and rehabilitation clinic and assigned to two equal groups randomly.
After obtaining the written consent, the patients were given closed packets in-
cluding letters A and B, and in this way they were allocated into an experimen-
tal group (A: laser+ physiotherapy) and a control group (B: physiotherapy on-
ly)."
Comment: An adequate method was used to generate the allocation se-
quence

Eslamian 2012  (Continued)
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Allocation concealment
(selection bias)

Low risk Comment: An adequate method was used to generate the allocation sequence

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "All treatment regimes were administrated by an expert physical thera-
pist. To form a double-blind study, only the physiotherapists knew the patients
in the experimental and control groups. Patients were not aware of being giv-
en or not being given the effective laser therapy and the examiner physician
was not aware of the group's label. The sham laser was also used to induce a
placebo laser effect in the control group of patients. Wearing eyeglasses and
using a probe laser on the shoulder, but in o( mode, was in fact the method of
using the sham laser in our study. Finally, the physiotherapist announced the
patient's experimental or control group label."
Comment: Participants were blinded.

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

Low risk Comment: Blinded participants self-reported some outcomes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "To form a double-blind study, only the physiotherapists knew the pa-
tients in the experimental and control groups."

Comment: Assessor of objective outcomes was blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: There were no drop-outs, exclusions or losses to follow-up, and
outcome data were reported as based on the total number of randomised par-
ticipants

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Eslamian 2012  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Outpatient clinic, Turkey

Intervention: Transcutaneous electrical nerve stimulation (TENS) plus home exercises

Control: Glucocorticoid injection plus home exercises

Source of funding: Not reported

Participants Diagnostic label used by trialists: Rotator cu( tendinitis

Criteria for defining the shoulder condition being treated

• Rotator cu( tendinitis detected by shoulder ultrasonography

Any restriction on duration of symptoms

• At least 3 months

Inclusion Criteria (not listed above)

• Age: 18-80 years old

Eyigor 2010 
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Exclusion Criteria (not listed above)

• Inflammatory arthritis (rheumatoid arthritis, ankylosing spondylitis etc)

• Active synovitis in the joints

• History of shoulder surgery

• History of nerve blocks to the shoulder

• Intra-articular injection within the last 3 months

• Trauma within the last 6 months

• Physical therapy within the last 6 months

• Rotator cu( total rupture

• Very severe pain (VAS ≥ 9)

• Shoulder instability

• Positive drop arm test

• Presence of calcific tendinitis

• Advanced osteoarthritis

• Referred pain in the shoulder

• Neurological impairments (stroke, Parkinson's disease, paresis)

• Severe cardio-vascular disease (acute myocardial infarction, congestive heart failure, uncontrolled
hypertension)

• Unstable chronic or terminal illness (diabetes mellitus, malignancies)

• Bleeding problems

• Major depression

• Severe cognitive impairment

• Presence of pacemaker

• Severe musculoskeletal impairment

Baseline characteristics

Intervention: TENS plus home exercises

Number randomised: 20

Number included in analyses: 20

Age: mean: 57.60 ± 9.92 years

Sex: female: 14; male: 6

Duration of symptoms: mean: 8.6 ± 4.5 months

Control: Glucocorticoid injection plus home exercises

Number randomised: 20

Number included in analyses: 20

Age: mean: 60.8 ± 12.5 years old

Sex: female: 15; male: 5

Duration of symptoms: mean: 8.9 ± 5.1 months

Interventions Intervention: TENS

Description of modality used: TENS on the anterior and posterior aspects of the joint

Dose: mean frequency of 100 Hz, 15 mA amplitude, 150 µsn

Frequency of administration: 5 times per week for 15 sessions (i.e. 3 weeks)

Control: Glucocorticoid injection

Eyigor 2010  (Continued)
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Description of modality used: all injections were performed by single physician specialised in the field.
The injection procedure was standardised. In order to perform the surgical procedure under sterile
conditions, the intra-articular injection procedure was performed in the operating room. Each par-
ticipant was placed in a supine position, and the skin overlying the operating area was prepared and
draped. Fluoroscopy was adjusted to show the shoulder joint in antero-lateral position. Acromioclav-
icular joint entry point was marked and local anaesthetic was applied to the skin (0.5 cc prilocaine). A
22 G spinal needle was inserted into the acromioclavicular joint. The injection was placed through the
subacromial space and it was observed to penetrate into the glenohumeral joint. Entry into the joint
was proved by giving 0.5 cc contrast substance. The prepared mixture was injected as 3.5 cc to gleno-
humeral joint, 2.5 cc to subacromial space and 1 cc to acromioclavicular joint

Dose: the prepared mixture consisted of 0.5 cc triamcinolone (40 mg/ml) (Kenacort-A), 3.5 cc bupiva-
caine (5 mg/ml) (Marcaine), 3 cc serum physiologic

Frequency of administration: once

Both groups: Home exercises

Exercises for increasing the range of motion, strengthening exercises and finger ladder exercises were
recommended. For each of the exercises, participants were provided with simple, step-by-step written
instructions with illustrations

Any additional treatment during trial: only paracetamol (maximum 4 g daily) allowed

Outcomes Outcomes assessed at 1 week, 4 weeks and 12 weeks

• Function measured by Turkish translation of Shoulder Disability Questionnaire (0-100, where the high-
er the score, the greater the disability)

• Rest pain measured by VAS 0-10

• Pain on motion measured by VAS 0-10

• Night pain measured by VAS 0-10

• Global assessment of treatment success measured by participants and physicians on 5-point ordinal
scale: 0 = ineffective, 1 = minor effects, 2 = moderately effective, 3 = good results, 4 = very good results

• Active and passive range of motion (flexion, abduction, external rotation, internal rotation) measured
using a goniometer

• Quality of life measured by Short Form-36

Notes Conflicts of interest: not reported

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Patients were randomised to the two groups by using double ran-
domisation from the random number table."

Comment: An adequate method was used to generate the allocation sequence

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: Given the nature of the interventions, participants were not blind to
treatment, and may have had different expectations about the benefits of each
intervention

Eyigor 2010  (Continued)
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Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

High risk Comment: Unblinded participants who may have had different expectations
about the benefits of the intervention they received self-reported some out-
comes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "The assessments were performed by the same physician who was
blinded to the treatment protocols."

Comment: Assessor of objective outcomes was blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: There were no losses to follow-up. All outcome data were reported
as based on all randomised participants

Selective reporting (re-
porting bias)

Low risk Comment: Outcome data were fully reported for all outcomes specified in the
methods section. No protocol was available, but all patient-important out-
comes were measured in this trial so it is unlikely that other outcomes were
measured but not reported based on the nature of the results

Other bias Low risk Comment: No other sources of bias identified

Eyigor 2010  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Outpatient rehabilitation of a public hospital, Brazil

Intervention: Pulsed electromagnetic field (PEMF) for 3 weeks followed by exercises for 6 weeks

Control: Placebo PEMF for 3 weeks followed by exercises for 6 weeks

Source of funding: Not reported

Participants Diagnostic label used by trialists: Shoulder impingement syndrome

Criteria for defining the shoulder condition being treated

• Medical diagnosis of grade I or II shoulder impingement syndrome based on a history of shoulder pain
for at least 3 months

• Received a clinical examination and ultrasonography or magnetic resonance imaging, according to
Neer's criteria

• Able to actively elevate their shoulders in overhead activities

Any restriction on duration of symptoms

• At least 3 months

Inclusion Criteria (not listed above)

• Both men and women

Exclusion Criteria (not listed above)

• Had a neurologic disorder

• Had an injury to the cervical region, elbow, or hand

• Had rheumatoid arthritis

• Had a heart condition

• Had previous surgery involving the upper extremities

• Were pregnant

Galace de Freitas 2014 
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• Had received intra-articular anti-inflammatory infiltrations in the past 60 days

• Had other pathologic disorders of the shoulder such as hooked acromion, osteoarthritis, adhesive
capsulitis, or traumatic labrum tears

Baseline characteristics

Intervention: PEMF plus exercises

Number randomised: 26

Number included in analyses: 26

Age: mean: 50.1 ± 8.2 years old

Sex: female: 16; male: 10

Duration of symptoms: mean: 22 ± 17.7 months

Control: Placebo PEMF plus exercises

Number randomised: 30

Number included in analyses: 30

Age: mean: 50.8 ± 9.6 years

Sex: female: 20; male: 10

Duration of symptoms: mean: 21.2 ± 19 months

Interventions Intervention: PEMF

Components of intervention: electrodes were positioned on the anterior and posterior part of the shoul-
der joint with the subject positioned in lateral decubitus. The equipment used was a previously cali-
brated Magnetherp 330

Dose: device pulsed with a frequency of 50 Hz and an intensity of 20 mT or 200 G for 30 min

Frequency of administration: 3 times a week for 3 weeks

Control: Placebo PEMF

Components of intervention: same equipment used and participants remained in the same position as
the active group

Dose: device kept on standby mode without any electromagnetic field being applied, for 30 min

Frequency of administration: 3 times a week for 3 weeks

Both groups: Exercises

Components of intervention and Dose: after 3 weeks of active or placebo PEMF, all subjects initiated a
therapeutic exercise programme, comprised of range of motion and strengthening exercises (see be-
low)

Range of motion exercises

• Pendular exercise: bend forward 90 degrees at waist using table for support. Body in a circular pattern
to move arm clockwise and counterclockwise, 3 sets of 1 min

• Doorway pectoral stretch: bring arm out to the side with elbow bent, forearm contacting wall. Turn
your body away from the wall until you feel a stretch, 3 sets of 30 seconds

• Cross-body posterior shoulder stretching: bring arm across your body and use other hand to apply
overpressure, pulling the elbow, 3 sets of 30 seconds

• Shoulder external rotation cane stretch: grasp cane with affected elbow bent. Use unaffected arm to
push hand back toward plinth, 3 sets of 10 repetitions

Galace de Freitas 2014  (Continued)
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Strengthening exercises

• Resisted shoulder medial rotation (neutral): begin with forearm out to the side and elbow against
body. Pull toward your abdomen, then slowly release. Can use towel in armpit if more comfortable,
10 sets of 10 seconds

• Resisted shoulder lateral rotation: begin with hand in front of the stomach. Pull away from abdomen,
then slowly release. Can use towel in armpit if more comfortable, 10 sets of 10 seconds

• Resisted scapular protraction: grasp tube while lying on your back with arm flexed to 90 degrees.
Punch arm up toward the ceiling while keeping arm straight. Your shoulder blade should liM o( table,
3 sets of 10 repetitions

• Sidelying lateral rotation: lie on uninvolved side, with involved arm at side of body and elbow bent to
90 degrees. Keeping the elbow of involved arm fixed to side, raise arm, 3 sets of 10 repetitions

• Push Up: push-up plus - do a push-up (on either your hands or forearms) and then really push to bring
your spine to the ceiling, 3 sets of 10 repetitions

Frequency of administration: twice a week for 6 weeks (after the 3-week PEMF/placebo PEMF treatment
period)

Outcomes Outcomes assessed at 3 weeks, 9 weeks and 3 months

• Function: Constant-Murley total score (0-100) with higher scores denoting better function

• Function: UCLA total score (30 points) with higher scores denoting better function

• Overall pain: VAS 0-10 where 0 = no pain and 10 = worst imaginable pain (during the last week)

• Strength: external rotation, internal rotation and elevation using a handheld dynamometer. Strength
values were measured in kg and were normalised by body mass (kg) using the following formula:
(Strength/Body mass) x 100

Notes Conflicts of interest: "No commercial party having a direct financial interest in the results of the re-
search supporting this article has conferred or will confer a benefit on the authors or on any organiza-
tion with which the authors are associated."

Funding: not reported

Trial registered in ClinicalTrials.gov (NCT01452204)

Participants did not receive the exercise component until the end of 3 weeks of PEMF or placebo PEMF,
so there are two comparisons in this trial:

• PEMF for 3 weeks versus placebo PEMF for 3 weeks

• PEMF plus exercise for 9 weeks versus placebo PEMF plus exercise for 9 weeks

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "The assignment of subjects to the 2 groups was performed randomly
using opaque, sealed envelopes, each containing the name of 1 of the groups
(active PEMF or placebo PEMF). The envelopes were selected by an individual
not involved in the study."

Comment: An adequate method was used to generate the allocation sequence

Allocation concealment
(selection bias)

Low risk Quote: "The assignment of subjects to the 2 groups was performed randomly
using opaque, sealed envelopes, each containing the name of 1 of the groups
(active PEMF or placebo PEMF). The envelopes were selected by an individual
not involved in the study."

Comment: An adequate method was used to conceal the allocation sequence

Galace de Freitas 2014  (Continued)
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "A single therapist (T.Y.F.) was responsible for setting up the equipment
(active or placebo) before treatment in order to maintain the randomized,
double-blind design. This therapist did not remain beside the patient dur-
ing the session to avoid influencing the results. Two therapists (F.B.M., S.G.R.)
were trained in delivering the exercise protocols used for the study and provid-
ed all treatment. These 2 therapists and all patients were blinded in relation to
active PEMF or placebo PEMF treatment."

Comment: Participants and personnel were blinded

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

Low risk Quote: "These 2 therapists and all patients were blinded in relation to active
PEMF or placebo PEMF treatment."

Comment: Participants, who self-reported some outcomes, were blinded

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "Finally, the examiner (D.G.F.) was blind to the group assignment of the
patients and did not participate in the interventions."

Comment: Assessor of objective outcomes was blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Quote: "At 3 months, 4 subjects in the active PEMF group and 6 subjects in the
placebo PEMF group were lost during follow-up. Therefore, all per-protocol da-
ta analyses were performed with 22 subjects in the active PEMF group and 24
subjects in the placebo PEMF group."

Quote: "After the per-protocol data analysis, an intention-to-treat analysis was
performed using the mean value obtained from the remaining subjects of each
group."

Quote: "The results of the intention-to-treat analysis were consistent with the
per-protocol analysis, providing evidence that the missing data had no sub-
stantial influence on the overall results."

Comment: The number and reasons for attrition were balanced between
groups, so attrition is unlikely to have biased the results.

Selective reporting (re-
porting bias)

Low risk Comment: Trialists only specified strength as an outcome in the ClinicalTrial-
s.gov registry entry (NCT01452204), yet reported data for pain and function in
the manuscript. However, both pain and function are important outcomes to
measure, so their addition to the trial is unlikely to be a reporting bias issue

Other bias Low risk Comment: No other sources of bias identified

Galace de Freitas 2014  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Athletes who attended the Physiotherapy Department of the Sport Science Institute, Italy

Intervention 1: Therapeutic ultrasound

Intervention 2: Microwave diathermy

Intervention 3: Exercise

Source of funding: Not reported

Participants Diagnostic label used by trialists: Supraspinatus tendinopathy

Giombini 2006 
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Criteria for defining the shoulder condition being treated: diagnosis of supraspinatus tendinopathy
of the dominant shoulder based on following 3 criteria:

• impingement with a positive Hawkins sign in internal rotation or impingement in 90 degrees of for-
ward flexion with forced external rotation;

• pain with supraspinatus muscle testing in the 'empty can' position;

• ultrasonographic evidence of nonhomogenous signal intensity without a frank tear in the supraspina-
tus tendon

Inclusion Criteria (not listed above)

• Gradual onset of pain

• Participant engaged in sport at county, regional, national or international level and training in chosen
sport at least 3 times a week

• All participants were secondary referrals to the fellowship-trained sports physicians or orthopaedic
surgeons with a special interest in sports traumatology or shoulder surgery from family practitioners
or physical therapists, as well as tertiary referrals from other orthopaedic surgeons or sports physi-
cians. All participants had undergone nonoperative management, including complete or modified
rest from their sports, and several (3-8) 1-week cycles of NSAIDs.

Exclusion Criteria (not listed above)

• Athletes without full passive range of motion of the affected shoulder

• Supraspinatus tendinopathy after a single traumatic episode

• Severe neck pain, frozen shoulder, calcific tendinopathy, degenerative joint disease of the acromio-
clavicular or glenohumeral joint

• Intra-articular or subacromial injections of corticosteroids

• Clinical or ultrasonographic diagnosis of a rotator cu( tear

• Previous surgery in the affected or contralateral shoulder

Baseline characteristics

Intervention 1: Therapeutic ultrasound

Number randomised: 12

Mean (SD, range) age: 28.6 ± 6.6 years, range 19-43 years

Sex: F/M 4/8

Duration of symptoms: not reported

Intervention 2: Microwave diathermy

Number randomised: 14

Mean (SD, range) age: 25.3 ± 4.8 years, range 19-37 years

Sex: F/M 2/12

Duration of symptoms: not reported

Intervention 3: Exercises

Number randomised: 11

Mean (SD, range) age: 26.3 ± 6.2 years, range 20-38 years

Sex: F/M 2/9

Duration of symptoms: not reported

Interventions Intervention 1: Therapeutic ultrasound

Giombini 2006  (Continued)
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Components of intervention: continuous ultrasound was administered with the participant in the same
position as participants receiving hyperthermia and by slowly moving the transducer in a circular fash-
ion along the area distal to the anterior border of the acromion and the inferior third of a line between
the glenoid fossa and the humeral head. A gel complant was used between the ultrasound transducer
and the skin of the area undergoing treatment. A Level 730 device was used. It was equipped with an

emission probe of 1-MHz frequency, a sound head with an effective radiating area of 10 cm2 and a max-
imum output power of 22 W

Dose: 1 MHz at an intensity of 2.0 W/cm2; each session lasted 15 min

Frequency of administration: 3 times a week for 4 weeks

Intervention 2: Microwave diathermy

Components of intervention: an ALBA Hyperthermia System was used which was equipped with a
433.92-MHz microwaves generator with a maximum output power of 100 W; a microstrip antenna ap-
plicator, with a curve shape specific for semicylindrical joint volumes of 20 to 30 cm in diameter and

with a total radiating area of 240 cm2 and an effective field size; and a pad of silicone 0.5 cm thick, filled
with thermostatic deionized water that allows the greatest energy transfer to be achieved while pre-
venting overheating of superficial tissues near the radiant source. A hydraulic thermoregulation and 1
or 2 skin temperature sensors were also used. The thermocouple was placed on the shoulder with the
participant lying supine and the arm at 60 degrees of abduction and externally rotated. It was placed
over the middle third of the joint line between the glenoid fossa and the humeral head. The thermocou-
ple on the skin was perpendicular to the electromagnetic field

Dose: 434 MHz; administered at a power between 50 and 70 W, a pilot temperature on the skin between
38 and 40 degrees centigrade, and a water pad temperature between 35 and 37 degrees centigrade ac-
cording to the depth of the subcutaneous fat of each participant. Each session lasted 30 min

Frequency of administration: 3 times a week for 4 weeks

Intervention 3: Exercises

Components of intervention: supervised and home exercises, consisting of pendular swinging in the
prone position in flexion and extension of the shoulder and passive glenohumeral stretching exercises
to tolerance

Frequency of administration: supervised exercises once a week for 4 weeks; home exercises 5 min per
day, every day for 4 weeks

Outcomes Outcomes assessed at 4 weeks and 10 weeks

• Function measured by Constant-Murley score (0-100)

• Rest pain measured on a 0-10 VAS

• Global assessment of treatment success: measured by number of participants who felt ready to return
to sport at the end of the experimental period

• Night pain measured on a 0-10 VAS (no outcome data reported)

• Pain on activity measured on a 0-10 VAS (no outcome data reported)

• Pain with resisted movement measured on a 4-point scale (0 = no pain, 1 = slight pain but full strength,
2 = moderate pain and reduced strength; 3 = severe pain and inability to exert any strength against
minimal manual resistance); measured with active resisted abduction in the neutral position, active
abduction in external rotation and active resisted abduction in internal rotation (no usable outcome
data reported)

• Adverse events

Notes Conflicts of interest: the authors stated that they had no conflicts of interest

Funding: not reported

Risk of bias
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Subjects were randomised into 3 groups using a computer-generated
list."

Comment: An adequate method was used to generate the allocation sequence

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: Given the nature of the interventions, participants were not blind to
treatment, and may have had different expectations about the benefits of each
intervention.

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

High risk Comment: Unblinded participants who may have had different expectations
about the benefits of the intervention they received self-reported some out-
comes.

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "The subjects were assessed by fully trained sports physicians who had
never seen the patients and were unaware as to which intervention the pa-
tients had been allocated."

Comment: Assessor of objective outcome was likely blinded.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: There was no loss to follow-up and all randomised participants
were analysed.

Selective reporting (re-
porting bias)

High risk Comment: Data for pain on resisted movement was reported in figure only as
means with no error bars. No data for night pain, pain on movement, rest pain
and painful arc were reported, despite being listed as outcomes in the meth-
ods section of the trial report.

Other bias Low risk Comment: No other sources of bias were identified

Giombini 2006  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Rehabilitation centre, Poland

Intervention 1: Therapeutic ultrasound plus TENS plus exercise plus massage

Intervention 2: Cryotherapy plus exercise plus massage

Source of funding: Not reported

Participants Diagnostic label used by trialist: Chronic rotator cu( injuries

Criteria for defining the shoulder condition being treated

• Confirmed painful shoulder syndrome caused by rotator cu( injuries

• Muscle damage assessed using Jobe's test for the supraspinatus and anterior part of the rotator cu(,
test for infraspinatus, test for the biceps muscle of the arm, and test for the teres major muscle

Any restriction on duration of symptoms: 1-7 months history of shoulder pain
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Inclusion Criteria (not listed above)

• None

Exclusion Criteria (not listed above)

• History of rheumatic disease (rheumatoid arthritis, ankylosing spondylitis)

• Congenital defects of the shoulder girdle

• History of upper limb injuries during the 6 months preceding the study

• Shoulder joint neoplasms

• Discopathy and spondylosis of the cervical spine

• Cervical vein or artery disease

• Iatrogenic disease of the shoulder joint

• Pain radiating below the elbow joint

• Rest pain

• Pharmacological treatment for shoulder problems within the last six months

Baseline characteristics

Intervention 1: Therapeutic ultrasound plus TENS plus exercise plus massage

Number randomised: 15

Number included in analyses: 15

Age: mean: 57.6 years; range: 50–65 years

Sex: male: 4; female: 11

Duration of symptoms: mean: 4.6 months; range: 1–7 months

Intervention 2: Cryotherapy plus exercise plus massage

Number randomised: 15

Number included in analyses: 15

Age: mean: 57.5 years; range: 50–65 years

Sex: male: 3; female: 12

Duration of symptoms: mean: 4.2 months; range: 2–7 months

Interventions Intervention 1: Therapeutic ultrasound plus TENS

Description of modality used: therapeutic ultrasound and TENS covered 4 muscles i.e. the supraspina-
tus, the infraspinatus, the teres major muscle and the biceps muscle of arm

• Therapeutic ultrasound: the ultrasound transducer was the active electrode connected to the nega-
tive pole. It was applied directly to trigger points. The passive electrode was affixed to the opposite
arm. The first procedure always lasted 10 seconds per trigger point, with 10 seconds per trigger point
added during each of the subsequent 4 procedures. Starting from the sixth procedure, another 5 sec-
onds per trigger point were allowed, so finally each trigger point was treated for 75 seconds. Individual
participants had different numbers of active trigger points. When the trigger points were not detected,
the procedure was applied to an area where they were likely to be located.

• TENS: participants were treated with alternating, triangular, symmetric TENS-type waveforms. The
amperage was adjusted to the participant's sensory perceptions to produce pleasant, distinct tin-

gling. The current did not induce pain or muscle contraction. The passive electrode (positive), 25 cm2

in area, was made of conductive carbon rubber

Dose

• Therapeutic ultrasound: not reported
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• TENS: frequency 100 Hz, pulse duration: 50 µs

Frequency of administration: 10 sessions over 2 weeks

Intervention 2: Cryotherapy

Description of modality used: painful shoulder joints were cooled with CO2 vapours at -75 degrees Cel-

sius for 3 min

Frequency of administration: 10 sessions over two weeks

Both groups: Exercise and massage

Description of modality used: massage and non-weight bearing exercises as well as self-assisted exercis-
es according to a uniform programme. Each massage procedure covered the entire shoulder girdle, in-
cluding the painful joint. Kinesitherapy included non-weight bearing and self-assisted exercises. Treat-
ment started with ultrasound plus TENS or cryotherapy followed 15-20 min later by therapeutic exer-
cises for 20 min followed by massage for 15-20 min

Frequency of administration: every day for 2 weeks

Outcomes Outcomes assessed at 2 weeks

• Active and passive range of motion (abduction, extension, internal rotation, external rotation) mea-
sured using a goniometer

• Strength measured by Lovett's scale; 5-level scale; muscles tested: supraspinatus, subscapularis, in-
fraspinatus, biceps (tested indirectly), teres minor muscle (tested indirectly)

• Night pain (dichotomised as any versus no night pain)

Notes Conflicts of interest: not reported

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: They were randomly assigned to two subgroups (A and B)."

Comment: There was no information on how the allocation sequence was gen-
erated

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: Given the nature of the interventions, participants were not blind to
treatment, and may have had different expectations about the benefits of each
intervention

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

High risk Comment: Unblinded participants who may have had different expectations
about the benefits of the intervention they received self-reported some out-
comes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Unclear risk Comment: There was no information on whether the assessor of objective out-
comes was blinded

Incomplete outcome data
(attrition bias) 

Low risk Comment: There were no losses to follow-up. Data presented were based on
the number of randomised participants
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All outcomes

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Grymel-Kulesza 2007  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Outpatient urban primary health care centres, Sweden

Intervention 1: Therapeutic ultrasound plus home exercises

Intervention 2: Acupuncture plus home exercises

Source of funding: "This study was supported by funding and facilities provided by the County Council
of Ostergotland and Linkopings Universitet, Sweden."

Participants Diagnostic label used by trialist: Subacromial impingement syndrome

Criteria for defining the shoulder condition being treated

• Clinical signs of probable impingement syndrome, described as pain during abduction and pain lo-
cated in the proximal lateral aspects of the upper arm, especially during arm elevation

• Positive Neer impingement test (subacromial injection of anaesthetic)

• Positive on 3 of the following 4 tests: Hawkins-Kennedy impingement sign, Jobe supraspinatus muscle
tear (in 90 degrees of abduction in the scapular plane), Neer impingement sign, painful arc between
60 degrees and 120 degrees of active abduction

Any restriction on duration of symptoms: at least 2 months' duration of the current episode

Inclusion Criteria (not listed above)

• Age: between 30 and 65 years

Exclusion Criteria (not listed above)

• Radiological findings: malignancy, osteoarthritis of the glenohumeral joint, skeletal abnormalities de-
creasing the subacromial space (bony spurs, osteophytes)

• Known or suspected polyarthritis, rheumatoid arthritis or diagnosed fibromyalgia

• Previous fractures of any bone in the shoulder complex or shoulder surgery on the affected side

• Dislocation of the glenohumeral joint or the clavicular joints on the affected side

• History of current clinical findings of instability in any joint of the shoulder complex (negative appre-
hension sign-relocation test for exclusion of ventral instability of the glenohumeral joint)

• Suspicions of frozen shoulder: time-dependent decreased range of movements following the capsular
pattern (external rotation-abduction-internal rotation) and pain during intra-articular mobilisation

• Problems from the cervical spine: shoulder symptoms reproduced with neck movements or a positive
test for the foramina intervertebralia (pain or neurological symptoms during manual extension com-
bined with manual lateral flexion and rotation toward the tested side)

• Having received any of the treatment alternatives in the study earlier for the current problem

• Having received a corticosteroid injection during the last 2 months for the current problem

• A clinical picture of ruptured rotator cu( (trauma, pronounced weakness, atrophy)

• Acute subacromial bursitis, making a clinical examination impossible due to pain

• Difficulty participating in data collection due to communication problems

Johansson 2005 
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Baseline characteristics

Intervention 1: Therapeutic ultrasound plus home exercises

Number randomised: 41

Number included in analyses: 30

Age: mean: 49 years; SD: 8 years

Sex: female: 27; male: 14

Duration of symptoms: 2-3 months (n = 11); 4-6 months (n = 10); 7-12 months (n = 11); > 12 months (n =
9)

Intervention 2: Acupuncture plus home exercises

Number randomised: 44

Number included in analyses: 44

Age: mean: 49 years; SD: 7 years

Sex: female: 32; male: 12

Duration of symptoms: 2-3 months (n = 13); 4-6 months (n = 8); 7-12 months (n = 10); > 12 months (n =
13)

Interventions Intervention 1: Therapeutic ultrasound

Description of modality used: continuous ultrasound with gel coupling administered by 4 physical ther-

apists at the same primary health care centre. The size of the transducer was 4 cm2, and the skin area

treated was twice this size, covering an area of about 8–10cm2inferior to the anterior and lateral part of
the acromion. The transducer head was moved in small circles covering the area. The participants were
seated with the glenohumeral joint extended and medially rotated in order to make the muscle inser-
tion of the supraspinatus muscle appear beneath and anterior to the acromion. This joint position was
maintained by placing the arm behind the back of the chair. The equipment used was a Phyaction 190
ultrasound device

Dose: frequency = 1 MHz, spatial-average intensity = 1 W/cm2; 10 min duration

Frequency of administration: twice a week for 5 weeks

Intervention 2: Acupuncture

Description of modality used: standardised needle placement at 4 local points (L1 14 (Binao), L1 15
(Jianyu), LU 1 (Zhongfu), and TE 14 (Jianliao)) and 1 distal point (L1 4 (Hegu)). All physical therapists
were trained to locate these points. The type of needle used was a HEGU sterile and single-packaged
one-time needle no. 8 (30 mm long and 0.30 mm in diameter). The participants lay on a treatment table
on their unaffected side. After insertion into the defined points, the needle was rotated a few seconds
until "de qui" (described as sensation of heaviness, numbness and radiating paraesthesia) was experi-
enced by the participant. In total 3 stimulations were performed (at insertion, after 15 min and after 30
min). De qi was to be experienced at every stimulation at each acupuncture point, if not the needle was
adjusted until this was the case

Frequency of administration: 10 treatment sessions in total. 30 min treatment sessions repeated twice a
week for 5 weeks

Both groups: Home exercises

Description of modality used: 2-step home exercise programme. Part 1: exercises targeted to maintain
or restore motion as well as to stimulate circulation in the rotator cu( using many repetitions of low-in-
tensity exercises, without provoking pain from involved tissues. Part 2: exercises targeted to strength-
en the rotator cu( muscles with the upper arm in a neutral position to avoid impingement. In all ex-
ercises, the position of a retracted shoulder was emphasised. At the first treatment visit, the partici-
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pants received instructions from the physical therapist and practiced the exercises in part one of the
programme. They were instructed to perform the programme daily for 5 weeks. After the first half of
the treatment period, the participants received instruction and practiced the second part of the exer-
cise programme. All rotations were performed with a pillow in the axilla to decrease the activity in the
deltoid muscle. Pain during the exercises was not to last more than 10–15 min after the programme. If
pain persisted longer than that, the participants were instructed to decrease either the resistance or
the force produced. Adherence to the exercise programme was monitored by a home-exercise adher-
ence log, and the use of additional medications was reported

Frequency of administration: daily for 5 weeks. Exercises repeated every other day in the fourth and fiMh
weeks.

Outcomes Outcomes assessed at 6 weeks and 3, 6 and 12 months

• Function: mean of 3 measures - Constant-Murley total score, UCLA and Adolfsson-Lysholm Score -
score 0–100 with higher scores denoting better function)

• Adverse events

Notes Conflicts of interest: not reported

Funding: County Council of Ostergotland and Linkopings Universitet, Sweden

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Concealed randomization, based on a random list, with the treatment
alternative in envelopes was carried out beforehand. The intervention was
then introduced and performed by 4 physical therapists at the same primary
health care center".

Comment: An adequate method was likely used to generate the allocation se-
quence

Allocation concealment
(selection bias)

Low risk Comment: An adequate method was likely used to conceal the allocation se-
quence

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: Given the nature of the interventions, participants were not blind to
treatment, and may have had different expectations about the benefits of each
intervention

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

High risk Comment: Unblinded participants who may have had different expectations
about the benefits of the intervention they received self-reported some out-
comes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "The research physical therapist, who performed the examinations and
all assessments, was uninformed of treatment group assignments throughout
the study."

Comment: Assessor of objective outcomes was blind to treatment

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Quote: "All patients were adherent to the study protocol (no missed or addi-
tional interventions) during the 5 weeks of acupuncture or ultrasound. At the
3-, 6-, and 12-month visits, the number of patients who were adherent to the
study protocol changed, as shown in Figure 2. In total, 64 patients were adher-
ent to the study protocol throughout the study. The data were analyzed both
for the group adhering to the study protocol and with an
"intention-to-treat" (ITT) application model for analysis of data for clinical
trials. The latter analysis included all patients who were randomly assigned
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to groups. The principle of last observation carried forward (LOCF) was used
in both analyses, using the scores recorded just prior to the missing scores in
case of missing posttreatment values. The number of patients where LOCF was
used is illustrated in Figure 2."

Quote: "The between-group analysis, including the mean scores from all 4 as-
sessment visits (after 5 weeks of acupuncture or ultrasound and at 3, 6, and 12
months), showed a larger change (P.045, ANCOVA) in the combined score for
the acupuncture group, analyzed with those adhering to the study protocol.
This effect was seen already at the first assessment visit and was maintained
over time. In the ITT analyses, no differences
were found across the 4 data collection periods."

Comment: Loss to follow-up was slightly different between groups but an ap-
propriate analysis was used to deal with attrition

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Johansson 2005  (Continued)

 
 

Methods Study design: Parallel group quasi-randomised trial

Setting: Physical Medicine and Rehabilitation outpatient clinic, Turkey

Intervention 1: Low-level laser treatment (LLLT) plus home exercises

Intervention 2: Glucocorticoid injection plus home exercises

Control: Sham LLLT plus home exercises

Source of Funding: Scientific Research Projects Coordination Unit of Cukurova University (grant num-
ber TF2006LTP19)

Participants Diagnostic label used by trialists: Subacromial impingement syndrome

Criteria for defining the shoulder condition being treated

• Neer, Hawkins-Kennedy and empty can tests were positive

• Positive magnetic resonance imaging (MRI) findings for stage I or II subacromial impingement syn-
drome

Any restriction on duration of symptoms

• At least 1 month

Inclusion Criteria (not listed above)

• Age older than 18 years

• VAS score greater than 40 mm

Exclusion Criteria (not listed above)

• Major trauma to the shoulder

• Stage III subacromial impingement syndrome

• Diabetes mellitus

Kelle 2014 
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• Hypothyroidism

• Calcific tendinitis

• Adhesive capsulitis (forward flexion < 160°, horizontal abduction < 160°)

• Installation of cardiac pacemaker

• Attendance of any physical therapy session and local corticosteroid injections during the previous six
months

Baseline characteristics

Intervention 1: LLLT plus home exercises

Number randomised: 45

Number included in analyses: 45

Age: 50.7 (range 29-74) years old

Sex: F/M 36/9

Duration of symptoms: 15 (range 2-120) months

Intervention 2: Glucocorticoid injection plus home exercises

Number randomised: 45

Number included in analyses: 45

Age: 48.7 (range 18-77) years old

Sex: F/M 35/10

Duration of symptoms: 16.6 (range 1-120) months

Contol: Sham LLLT plus home exercises

Number randomised: 45

Number included in analyses: 45

Age: 48 (range 19 to 76) years old

Sex: F/M 34/11

Duration of symptoms: 18.7 (range 1-120) months

Interventions Intervention 1: LLLT

Description of modality used: Gallium arsenide laser at a wavelength of 904 nm was administered us-
ing the direct contact technique, with a 90-degree angle on the subacromial space and the most painful
area of the affected shoulder accessible to palpation. During LLLT, the laser device was positioned so
that the participant could not see it, and both the participant and the therapist wore protective eye-
wear

Dose: 2 J/cm2, 3,500 Hz, for 150 seconds

Frequency of administration: 3 times weekly for 3 weeks (total of 9 sessions)

Intervention 2: Glucocorticoid injection

Description of modality used: betamethasone dipropionate and betamethasone sodium phosphate
with lidocaine (3 ml, 1%) were injected into the subacromial region of the affected shoulder. The injec-
tion was administered via the lateral approach. The lateral side of the acromion was palpated, and the
injection was administered from below the acromion and was directed upward

Dose: Betamethasone dipropionate (6.43 mg) and betamethasone sodium phosphate (2.63 mg)
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Frequency of administration: twice (second injection delivered 10 days after the first)

Control: Sham LLLT

Description of modality used: Same as LLLT group, except the laser device was not turned on

Dose: none

Frequency of administration: 3 times weekly for 3 weeks (total of 9 sessions)

All groups: Home exercises

Description of modality used: a home exercise programme, including shoulder pendulum exercises,
posterior capsule stretching, and range of motion and isometric shoulder exercises

Dose: 10 repetitions during each session

Frequency of administration: twice daily for 3 weeks

Any additional treatment: all of the participants were allowed to use up to 1000 mg of paracetamol per
day for analgesia when necessary

Outcomes Outcomes assessed at 3 weeks, 3 months and 6 months

• Function: University of California at Los Angeles rating score (UCLA), scored from 2-35 with higher
values indicating better function

• Rest pain: VAS 0-100

• Pain on motion VAS 0-100

• Quality of life: Nottingham Health Profile (NHP) scale, with 6 sub-scales for pain, physical mobility,
energy level, sleep, emotional reaction and social isolation, each scored from 0-100 with higher values
indicating poorer quality of life. Only data for pain and physical mobility was reported

• Adverse events

Notes Conflict of interest: "The authors declare that there are no conflicts of interest."

Funding: Scientific Research Projects Coordination Unit of Cukurova University (grant number
TF2006LTP19)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Quote: "The patients were allocated to three groups according to their order of
admission. The first patient was allocated to group I, the second was allocated
to group II, and so on."

Comment: Alternation (a quasi-random method of allocation) was used

Allocation concealment
(selection bias)

High risk Comment: Alternation (a quasi-random method of allocation) was used, so the
allocation sequence could not be concealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Quote: "Neither the patients nor the assessor and therapist were blinded in the
study."

Comment: Given the nature of the interventions, participants were not blind to
treatment, and may have had different expectations about the benefits of each
intervention

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

High risk Quote: "Neither the patients nor the assessor and therapist were blinded in the
study."
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Comment: Unblinded participants who may have had different expectations
about the benefits of the intervention they received self-reported some out-
comes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

High risk Quote: "Neither the patients nor the assessor and therapist were blinded in the
study."

Comment: Assessor of objective outcomes was not blinded

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Quote: "A total of 135 patients with stage I or stage II subacromial impinge-
ment syndrome were included in the study. The patients had normal routine
laboratory results. Although 114 patients completed the study, the data analy-
sis was performed on an intention-to-treat basis, so we included all 135 pa-
tients. Seven patients in groups II [sham LLLT] and III [LLLT] did not complete
the sessions. Additionally, seven patients in group II [sham LLLT] did not come
to their follow-up visits.".

Quote: "In our trial, there was a high dropout rate in the sham laser group,
whereas the dropout rate in the low-level laser treatment group was accept-
able in comparison. This outcome might have been due to the slower improve-
ment in the sham laser group, as evidenced by the lack of dropouts in the local
corticosteroid injection group."

Comment: There were no losses to follow-up in the glucocorticoid injection
group, 7 in the LLLT group, and 14 in the sham LLLT group. Reasons for loss to
follow-up were not recorded, but the amount per group suggests that dropout
was related to the intervention. It is unclear what method was used to impute
missing data in the intention-to-treat analysis

Selective reporting (re-
porting bias)

High risk Comment: Outcome data were fully reported for all outcomes specified in the
methods section of the publication except for 4 of the 6 sub-scales of the Not-
tingham Health Profile, which were only reported as not significantly different
between groups. Also, without a trial protocol it is unclear whether other out-
comes were measured but not reported based on the results

Other bias Low risk Comment: No other sources of bias identified

Kelle 2014  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: University, Turkey

Intervention: Transcutaneous electrical nerve stimulation (TENS)

Control: Sham TENS

Source of funding: Not reported

Participants Diagnostic label used trialist: Subacromial impingement syndrome

Criteria for defining the shoulder condition being treated

• At least 3 positive provocative tests out of 4: Neer
impingement sign, Hawkins test, Jobe Test, and painful
arc test

• Absence of pain at rest and painful shoulder internal
rotation

• Shoulder pain on a 100-mm VAS of at least 40 mm

Kocyigit 2012 
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Any restriction on duration of symptoms

• None

Inclusion Criteria (not listed above)

• Aged 25–65 years old

• No previous history of electrotherapy

• No previous history of fracture, dislocation, or surgery
on the shoulder region

• Absence of lesions or medications that can affect cerebral perfusion and oxygenation (arteriovenous
malformation, tranquillisants)

Exclusion Criteria (not listed above)

• Contraindications for TENS application or fMRI (presence of pacemakers, cardiac implants, dysrhyth-
mias, cochlear implants)

Baseline characteristics

Intervention: TENS

Number randomised: 10

Number included in analyses: 10

Age mean (range): 49.2 (40–55) years

Sex: F/M 5/5

Duration of symptoms mean (range): 5.5 (1.5–12) months

Control: Sham TENS

Number randomised: 10

Number included in analyses: 10

Age mean (range): 44.7 (24 – 64) years

Sex: F/M 7/3

Duration of symptoms mean (range): 7.8 (1–24) months

Interventions Intervention: TENS

Description of modality used: Low-frequency TENS. 2 carbon silicone electrodes were placed on the an-
terior and the posterior aspect of the shoulder. The participants were observed for displacement of
electrodes, and continuation of muscle contraction during the TENS treatment

Dose: 3 Hz, 250 μs, for 30 min. Intensity of the current was chosen as submaximal value causing visible
muscle contractions. In one of the participants, the current intensity was changed because of discon-
tinuation of contractions or irritation of the current

Frequency of administration: once

Control: Sham TENS

Description of modality used: 2 carbon silicone electrodes were placed on the anterior and the posterior
aspect of the shoulder. No current was passed through these electrodes

Dose: none over a 30 min session

Frequency: once

Kocyigit 2012  (Continued)
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Outcomes Outcomes assessed immediately post-treatment (day 1)

• Overall pain measured on a 0-100 VAS with a higher score indicating worse pain

Notes Conflict of interest: not reported

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Patients were randomized to receive either low-frequency TENS or
sham TENS by random number table."

Comment: An adequate method was used to generate the allocation sequence

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "There is the possibility of unblinding in TENS studies as it delivers
electrical current through the skin. There are several attempts to decrease un-
blinding in the literature: inclusion of patients who were not applied TENS pre-
viously, and the use of devices that display an activator light but do not deliver
current. In this study, both the strategies were applied to decrease the risk of
unblinding. Patients who did not have any kind of electrotherapy earlier were
included in the study. The timer of the device was set in the sham TENS group
so an indicator light was on during which time the electrodes were connect-
ed. All the patients were told that they may or may not feel contractions during
application. All the patients were inspected on separate days, so the patients
did not see other patients."

Comment: Participants were blinded

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

Low risk Comment: Blinded participants self-reported the outcome of interest of our re-
view

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: There was no loss to follow-up in this study

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Kocyigit 2012  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Outpatient physical therapy and rehabilitation clinic, Turkey

Intervention 1: Transcutaneous electrical nerve stimulation (TENS) plus exercise

Intervention 2: Pulsed radiofrequency treatment plus exercise
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Source of funding: "We have no financial relationship for this study".

Participants Diagnostic label used by trialist: Supraspinatus tendinopathy or partial tears of the supraspinatus
tendon

Criteria for defining the shoulder condition being treated

• No specific criteria reported other than "Ultrasonography and anterior-posterior X-rays were used for
the diagnoses"

Any restriction on duration of symptoms

• At least three months

Inclusion Criteria (not listed above)

• Age: 18–85 years old

Exclusion Criteria (not listed above)

• Inflammatory arthritis

• Active synovitis in the joints

• History of shoulder surgery

• History of nerve blocks to the surgery

• Intra-articular injection within the last 3 months

• Trauma of physical therapy within the last 6 months

• Advanced osteoarthritis

• Referred pain in the shoulder

• Neurological impairment (stroke, Parkinson's disease, paresis)

• Severe cardiovascular disease (acute myocardial infarction, congestive heart failure or uncontrolled
hypertension)

• Unstable chronic or terminal illness (diabetes mellitus, malignancies)

• Bleeding problems

• Major depression

• Severe cognitive impairment

• Severe musculoskeletal impairment

Baseline characteristics

Intervention 1: TENS plus exercise

Number randomised: 20

Number included in analyses: 20

Age: mean: 55.80 ± 9.82 years

Sex: female: 14; male: 6

Diagnosis: supraspinatus tendinopathy: 10; partial tears of the supraspinatus tendon: 9; acromioclavic-
ular joint osteoarthritis: 1

Duration of symptoms: mean: 8.85 ± 9.05 months

Intervention 2: Pulsed radiofrequency plus exercise

Number randomised: 20

Number included in analyses: 20

Age: mean: 54.80 years ± 12.09

Korkmaz 2010  (Continued)
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Sex: female: 14; male: 6

Diagnosis: supraspinatus tendinopathy: 11; partial tears of the supraspinatus tendon: 9; acromioclavic-
ular joint osteoarthritis: 0

Duration of symptoms: mean: 10.45 ± 8.31 months

Interventions Intervention 1: TENS

Description of modality used: TENS (Enraf Nonius Sonopuls 492) on the anterior and posterior aspects
of the joint

Dose: mean frequency of 100 Hz, 15 mA amplitude, 150 μsn; 20 min session

Frequency of administration: 5 times per week for 4 weeks (20 sessions)

Intervention 2: Pulsed radiofrequency

Description of modality used: procedure performed in an operating room with sterile conditions main-
tained. Each participant was placed in the prone position and the skin within the operation area was
prepared and draped. Fluoroscopy was adjusted to show the scapular notch at approximately 15 de-
grees lateral and 30 degrees of the cephalocaudal angle. The entry point was marked, and local anaes-
thesia was applied. A radiofrequency needle was introduced through the skin 3 cm along the line of the
spine in the upper, outer quadrant, and then guided to the edge of the suprascapular notch with the
use of an image intensifier. With 2 Hz motor stimulation (< 0.5 V), a 5 cm long radiofrequency needle
with a 0.5 cm active tip was advanced under fluoroscopic guidance. Motor stimulation muscle response
was observed, and the correct entry of the needle was confirmed again by a 50 Hz sensorial stimulation
(< 0.7 V). Finally, a placement of the needle was verified by both imaging and stimulations. After deter-
mining that the needle was in the correct position, pulse radiofrequency was applied to participants

Dose: 45 V, 200 msn, 42 degrees; total treatment time: 4 min

Frequency of administration: once

Both groups: Exercise

Description of modality used: supervised exercise programme. All participants in both groups were rec-
ommended the following exercises: exercises for increasing the range of motion (active-passive range
of motion, stretching exercise); strengthening exercises; Codman exercises; pulley exercises; and fin-
ger ladder exercises. For each of these, participants were provided with simple, step-by-step written in-
structions with illustrations

Frequency of administration: exercises were performed 5 days a week for a period of 4 weeks at the re-
habilitation unit. Each participant completed the exercise programme on a daily basis and it lasted at
least 30 min

Outcomes Outcomes assessed at 1, 4 and 12 weeks

• Function measured by the Shoulder Pain and Disability Index (SPADI) total score 0–130, higher score
indicates more disability

• Rest pain measured on a 10 cm VAS

• Pain on motion measured on a 10 cm VAS

• Night pain measured on a 10 cm VAS

• Quality of life measured by the Short form-36

• Active and passive range of motion (flexion, extension, abduction, external rotation, internal rotation)

• Global assessment of treatment success measured by participant and blinded physician; 1 = minor
effect, 2 = moderate effects; 3 = good results; 4 = very good results

• Adverse events

Notes Conflicts of interest: authors state that they have no financial relationship for this research
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Funding: No specific funding for this trial

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Forty patients were randomized...by using double randomization from
the random number table".

Comment: An adequate method was used to generate the allocation sequence

Allocation concealment
(selection bias)

Unclear risk Comment: An adequate method was used to conceal the allocation sequence

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: Given the nature of the interventions, participants were not blind to
treatment, and may have had different expectations about the benefits of each
intervention

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

High risk Comment: Unblinded participants who may have had different expectations
about the benefits of the intervention they received self-reported some out-
comes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "A physician blinded to the treatment protocols performed the follow-
ing assessments before and after the procedure."

Comment: Assessor of objective outcomes was blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: There was no loss to follow-up

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication except for global assessment of treatment
success, but this did not appear to be related to the lack of statistical signif-
icance for this outcome (as many other non-significant outcomes were fully
reported). However, without a trial protocol it is unclear whether other out-
comes were measured but not reported based on the nature of the results

Other bias Low risk Comment: No other sources of bias identified

Korkmaz 2010  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Outpatient clinic, The Netherlands

Intervention: Therapeutic ultrasound plus hot pack plus interferential current plus exercise

Control: Sham ultrasound plus hot pack plus interferential current plus exercise

Source of funding: Not reported

Participants Diagnostic label used by trialist: Supraspinatus tendinosis, subacromial bursitis, rotator cu( tear or
bicipital tendinosis

Criteria for defining the shoulder condition being treated
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• Diagnosis of soM tissue disorders of the shoulder (e.g. supraspinatus tendinosis, bicipital tendinosis,
rotator cu( tendinosis (including rotator cu( tears), subacromial bursitis) by ultrasonography or mag-
netic resonance imaging (through which calcific tendinitis was excluded)

Any restriction on duration of symptoms

• At least 4 weeks prior to the study

Inclusion Criteria (not listed above)

• Absence of direct trauma to the shoulder or the memory of trauma (to exclude probable fractures or
resorbing haematoma)

• Absence of underlying neurologic, inflammatory rheumatic disease, notably rheumatoid arthritis, sys-
temic lupus erythematosus, or extrinsic diseases such as cervical spondylosis with referring pain to
the shoulder

• No physical therapy for the shoulder was given in the 4-5 weeks prior to the study

Exclusion Criteria (not listed above)

• Calcific tendinitis

Baseline characteristics

Intervention: Therapeutic ultrasound plus other physical therapy

Number randomised: 20

Number included in analyses: 19

Age: mean: 54.16 ± 8.22 years; range: 38–69

Sex: female: 12; male: 7

Diagnosis: supraspinatus tendinosis: 6; supraspinatus partial rupture: 11; rotator cu( rupture: 1; biceps
tendinosis: 8

Duration of symptoms: mean: 8.68 ± 8.84 months; range: 1–36 months

Control: Sham ultrasound plus other physical therapy

Number randomised: 20

Number included in analyses: 19

Age: mean: 54.00 ± 9.8; range: 35–69

Sex: female: 14; male: 5

Diagnosis: supraspinatus tendinosis: 6; supraspinatus partial rupture: 7; rotator cu( rupture: 3; biceps
tendinosis: 7

Duration of symptoms: mean: 8.11 ± 10.81 months; range: 1–42 months

Interventions Intervention: True ultrasound

Description of modality used: continuous ultrasound using a Petsan 250 device. The transducer head

had an area of 6.2 cm2, an effective radiating area of 5 cm2, and a beam non-uniformity ratio of 1:6.
While sitting on a table, each participant placed an arm with the hand supinated on his or her lap. Us-
ing slow circular movements, the treating physical therapist applied the transducer head over the su-
perior and anterior periarticular regions of the participant's glenohumeral joint, covering an area of ap-

proximately 15 cm2

Dose: frequency of 1 MHz, intensity of 1.5 W/cm2. The treatment duration was 10 min

Frequency of administration: 15 days (5 days each week)

Kurtai Gursel 2004  (Continued)
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Comparator: Sham ultrasound

Description of modality used: the ultrasound device was set to "o(" mode. The transducer was applied
to the same area as the real ultrasound group and Aquasonic transmission gel was used

Dose: none

Frequency of administration: 15 days (5 days each week for 3 weeks)

Both groups: Other physical therapy interventions

Description of modality used

• Superficial heat: hot packs (60 degrees C) for ten min

• Electrical stimulation: interferential current was delivered using Medi-Link Model 71, which operated
with a carrier frequency of 4000 Hz, with an amplitude-modulated frequency of 100 Hz. Rubber bipolar
plate electrodes (6 x 8 cm) were placed again over the superior and anterior periarticular regions of the
glenohumeral joint. The intensity was set according to the sensory threshold level of each participant,
and the treatment duration was 15 min

• Exercises for the shoulder girdle. At the start of therapy or when a subject had severe pain, passive re-
stricted ROM exercises and gentle stretching were used. At a later phase or when pain lessened, active
ROM exercises and gradually isometric and dynamic resistance exercises were added. Exercises were
applied to all participants by the same physical therapist. The duration of exercise was a minimum of
15 min and a maximum of 30 min

Frequency of administration: 15 days (5 days each week)

Any additional treatment during trial: paracetamol (500 – 1000 mg maximum daily) if needed

Outcomes Outcomes assessed at 3 weeks

• Function measured by the Dutch Shoulder Disability Questionnaire (SDQ), 0-100 where higher = more
disability

• Rest pain measured on a 4-point Likert scale; 0 = no pain; 1 = mild pain; 2 = moderate pain; 3 = severe
pain

• Pain on motion measured on a 4-point Likert scale; 0 = no pain; 1 = mild pain; 2 = moderate pain; 3
= severe pain

• Active and passive range or motion (flexion, extension, abduction, adduction, external and internal
rotation) measured using a goniometer

Notes Conflicts of interest: not reported

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "...were randomly assigned by the use of random numbers."

Comment: An adequate method was used to generate the allocation sequence

Allocation concealment
(selection bias)

High risk Quote: "The selector, who did not perform any assessment, was aware of the
randomisation scheme and opened the codes at the statistical evaluation
stage."

Comment: The allocation sequence was not concealed from the person allo-
cating participants to groups
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "The subjects were not informed about the true nature of the US appli-
cation. The treating physical therapist was aware of the nature of this interven-
tion and the physical findings of the subjects, but did not change the interven-
tion according to the symptoms during the study".

Comment: Participants were blinded

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

Low risk Comment: Blinded participants self-reported some outcomes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "The assessor and the subjects, however, were not informed about the
true nature of US application".

Comment: Assessor of objective outcomes was blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Quote: "One subject from the true-US group and 1 subject from the sham-
US group withdrew from the study because they could not spare time for the
physical therapy sessions. Another subject from the true-US group and 2 other
subjects from the sham-US group withdrew without any explanation".

Comment: The amount of attrition was low and relatively equal between
groups so was unlikely to have biased the results

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results.

Other bias Low risk Comment: No other sources of bias identified

Kurtai Gursel 2004  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Ambulatory academic hospital in Quebec, Canada

Intervention: Acetic acid iontophoresis plus thermotherapy plus exercises

Control: Sham iontophoresis plus thermotherapy plus exercises

Source of funding: Not reported

Participants Diagnostic label used by trialist: Calcifying tendinitis of the shoulder

Criteria for defining the shoulder condition being treated

• Symptomatic (painful) tendinitis of the shoulder and at least 1 calcification of the shoulder visible on
radiography

Any restriction on duration of symptoms

• None

Inclusion Criteria (not listed above)

• 18 years of age or older

Exclusion Criteria (not listed above)

Leduc 2003 
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• Pregnancy

• Oral or local injection corticosteroid therapy administered during the previous 2 months

• Cutaneous contraindications to the application of 5% acetic acid

• Adhesive capsulitis of the shoulder

• Arthropathy of the shoulder

• Any other medical condition accompanied by pain

Baseline characteristics

Intervention: Acetic acid iontophoresis

Number randomised: 18

Number included in analyses: 17

Age: mean: 51.5 years; range: 39-71 years

Sex: female: 10; male: 7

Duration of symptoms: mean: 27.5 months; range: 3-144 months

Control: Sham iontophoresis

Number randomised: 18

Number included in analyses: 10

Age: mean: 47.9 years; range: 31-63 years

Sex: female: 8; male: 5

Duration of symptoms: mean: 33 months; range: 3-120 months

Interventions Intervention: Acetic acid iontophoresis

Description of modality used: an electrotherapy apparatus, Dynaplus 421, was used to administer the
treatment. The participant was seated with their arm resting on a table. The active electrode (cathode)
was made of easily malleable lead, had a surface of 5 x 7.5 cm and was placed on three compresses sat-
urated with 20 mL of 5% acetic acid applied approximately at the site of calcification of the shoulder.
The second electrode (anode), also of malleable lead, had a 4 x 5 cm surface and was fixed to the an-
terior side of the distal segment of the ipsilateral arm. The acetic acid iontophoresis material was pre-
pared by physiotherapist A who used 2 different techniques. Once the shoulder and arm of all subjects
of both groups had been wrapped with identical elastic bandage, the acetic acid iontophoresis treat-
ment was administered by physiotherapist B. After the treatment was completed, the iontophoretic
material was removed by physiotherapist A

Dose: a galvanic current of 5 mA for 15-20 min was administered

Frequency of administration: 10 sessions: 3 per week for 2 weeks followed by 1 per week for 4 weeks (6
weeks in total)

Control: Sham iontophoresis

Description of modality used: same as acetic acid iontophoresis group except a plastic film was used to
cover the upper surface of the active electrode, and the compresses that were saturated with acetic
acid were placed above the active electrode and not between the skin and the electrode, as technically
required to ensure iontophoresis

Dose: none

Frequency of administration: 10 sessions: 3/week for 2 weeks followed by 1/week for 4 weeks (6 weeks
in total)

Both groups: Thermotherapy and exercises

Leduc 2003  (Continued)
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Description of modality used: thermotherapy (no details provided) and range of motion exercises

Frequency of administration: 10 sessions: 3/week for 2 weeks followed by 1/week for 4 weeks (6 weeks
in total)

Any additional treatment during trial: paracetamol if needed

Outcomes Outcomes assessed at 6 weeks

• Function measured using Shoulder Pain and Disability Index (SPADI): score: 0-100; 0 being best func-
tion, 100 being worst function

• Active range of motion (flexion, abduction, external rotation, internal rotation) using a manual go-
niometer

Notes Conflicts of interest: "No commercial party having a direct financial interest in the results of the re-
search supporting this article has or will confer a benefit upon the authors(s) or upon any organization
with which the author(s) is/are associated".

Funding: Centre Hospitalier Universitaire de Montreal Foundation, Physiatry Division

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "...the participants were divided randomly according to a stratified ran-
domisation table..."

Comment: An adequate method was used to generate the allocation sequence

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "Physiotherapist A prepared and installed the material needed for the
acetic acid iontophoresis treatment of all participants in both groups; nei-
ther the participants nor physiotherapist B were aware of the true nature of
the treatments (acetic acid iontophoresis or placebo) administered to par-
ticipants; physiotherapist B administered the treatments, followed by ther-
motherapy and ROM exercises. At all times, only the main investigator and
physiotherapist A were aware of the actual allocation of patients."

Comment: Participants were blinded

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

Low risk Comment: Blinded participants self-reported some outcomes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "...neither the participants nor physiotherapist B were aware of the true
nature of the treatments (acetic acid iontophoresis or placebo) administered
to participants..."

Quote: "...The amplitude of active anterior flexion, abduction, and external and
internal rotation of the shoulder was assessed by physiotherapist B by using a
manual goniometer"

Comment: Assessor of objective outcomes was blinded

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Quote: "Thirty-six subjects fitting the inclusion criteria were recruited and ran-
domized in 2 equal groups of 18 participants.

Quote: "Nine participants were removed from the study, 5 from the control
group for superficial second-degree burns under the negative electrode; 2

Leduc 2003  (Continued)
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participants were removed after being treated with cortisone injection in the
shoulder, and 2 patients failed to show up for the posttreatment radiography.
Therefore, a total of 27 subjects remained in the study, 17 in the treatment
group and 10 in the control group".

Comment: The amount of attrition is unbalanced (higher in the placebo) and
authors only reported a per-protocol analysis, which is likely to have yielded
biased results

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Leduc 2003  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Physiotherapy Unit and Rehabilitation Department of Ramon y Cajal University Hospital,
Spain

Intervention: Interferential laser therapy

Comparator: Continuous laser therapy

Source of funding: Instituto de Salud Carlos III, Fondo de Investigacion Sanitaaria (FIS)

Participants Diagnostic label used by trialists: Rotator cu( tendinitis, bicipital tendinitis, calcific tendinitis, rotator
cu( partial tears, impingement syndrome, frozen shoulder, or bursitis

Criteria for defining the shoulder condition being treated

• Unilateral acute or chronic shoulder pain of musculoskeletal origin, with or without restriction in
range of motion. participants were diagnosed using X-rays, nuclear magnetic resonance or ultrasound

Any restriction on duration of symptoms

• None

Inclusion Criteria (not listed above)

• 18 years or older

Exclusion Criteria (not listed above)

• Shoulder pain associated with radicular cervical spine conditions

• Implanted osteosynthesis material

• Central or peripheral neurological diseases

• Pacemakers

• Tumours

• Brachial plexus palsy

• Fibromyalgia

Baseline characteristics

Intervention: Interferential laser therapy

Number randomised: 99

Montes-Molina 2012a 
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Number included in analyses: 86

Age: mean: 57 years old; range: 52–63 years

Sex: male: 26; female: 73

Diagnosis: rotator cu( tendinitis (53%), bicipital tendinitis (3%), calcific tendinitis (25%), rotator cu(
partial tears (16%), impingement syndrome (5%), frozen shoulder (5%), dislocations (10%), bursitis
(5%)

Duration of symptoms: acute (< 90 days): 8; chronic (> 90 days): 91

Control: Continuous laser therapy

Number randomised: 99

Number included in analyses: 83

Age: mean: 54 years old; range: 48–62 years

Sex: male: 24; female: 75

Diagnosis: rotator cu( tendinitis (50%), bicipital tendinitis (5%), calcific tendinitis (13%), rotator cu(
partial tears (17%), impingement syndrome (8%), frozen shoulder (3%), dislocations (10%), bursitis
(3%)

Duration of symptoms: acute (< 90 days): 6; chronic (> 90 days): 93

Interventions Intervention: Interferential laser therapy

Description of modality used: two independent identical infra-red GaAIAs diode lasers (Sys Stim 540),
Mettler Electronics Corp, Anaheim, CA, USA) with a wavelength 810 +/- 10 nm, pulse width of 100 mil-
liseconds and maximum power output of 100 +/- 10 mW were used. This type of laser has an elliptical

beam spot with an irradiation area of 9.2 mm2 at the aperture and the treatment area is illuminated
with three 7400-nm blue light-emitting diodes. One applicator was placed perpendicular to the painful
arm of the shoulder and the other was placed on the opposite side. Both lasers were switched on with
the hand-held probes pressed against the skin. The area was treated in 5 different points: 1 at the site of
maximal pain and the other 4 at adjacent locations immediately above, below, right and leM of the cen-
tral point. Both probes were active and both lasers delivered the same dose at the same time. Partici-
pants were seated with the shoulder at rest in adduction and medial rotation

Dose: laser was applied using continuous wave mode at a power density of 1.1 W/cm2. The energy dose

per point was 7 J in 70 seconds. The energy density was 1.4 J/cm2. Total energy delivered per session
was 70 J

Frequency of administration: 10 treatment sessions in total, 3 per week (4 weeks)

Any additional treatment during trial: some participants performed supervised shoulder exercises. The
exercises were the same for all participants – Codman, finger-stair and shoulder wheels

Control: Continuous laser therapy

Description of modality used: same as above, except one applicator was placed perpendicular to the
painful area of the shoulder and the other applicator was switched o( and placed on the opposite side.
Both probes were pressed against the skin, as in the interferential group. The same points were treated
as the interferential group. Participants were seated with the shoulder at rest in adduction and medial
rotation

Dose: total energy delivered per session was 35 J.

Frequency of administration: 10 treatment sessions in total, 3 per week (4 weeks)

Any additional treatment during trial: some participants performed supervised shoulder exercises. The
exercises were the same for all participants – Codman, finger-stair and shoulder wheels
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Outcomes Outcomes assessed at 4 weeks

• Function measured by the Shoulder Pain and Disability Index (SPADI); score: 0–100, higher score indi-
cates worse function

• Rest pain measured on a 10 cm VAS, score: 0–10; 0 = no pain, 10 = unbearable pain

• Night pain measured on a 10 cm VAS, score: 0–10; 0 = no pain, 10 = unbearable pain

• Adverse events

Notes Conflicts of interest: "None declared".

Funding: Instituto de Salud Carlos III, Fondo de Investigación Sanitaria (FIS), Project no. PI 07/0046 and
FEDER funds

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Before starting the study, a randomisation list was produced using a
random generator. Patients were assigned to one of two groups."

Comment: An adequate method was used to generate the allocation sequence

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "Patient blinding was implemented in two ways. First, the laser pro-
tective goggles worn by the patients prevented them from noticing if one or
both laser applicators were active. Second, laser equipment was placed be-
hind the subjects, preventing them from seeing the probes. The observer was
also blinded to the group allocation. Only the physiotherapist who applied the
laser therapy knew which treatment was received by each patient."

Comment: participants were blinded

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

Low risk Comment: Blinded participants self-reported all outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Quote: "The initial number of 100 patients in each group was reduced to 99 be-
cause one patient in each group did not sign the informed consent form. In ad-
dition, 16 subjects in the conventional group and 13 subjects in the interfer-
ential group dropped out of laser treatment before completion of the 10 ses-
sions. Considering these losses, the number of patients actually studied was
83 in the conventional group and 86 in the interferential group."

Comment: The number of losses to follow-up are relatively similar between
groups but no reasons are reported

Selective reporting (re-
porting bias)

Low risk Comment: Outcome data were fully reported for all outcomes specified in the
ClinicalTrials.gov registry entry (NCT00694538)

Other bias Low risk Comment: No other sources of bias identified
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Setting: Physical Medicine and Rehabilitation Service (Unit of Physiotherapy) at of Ramon y Cajal Uni-
versity Hospital, Spain

Intervention: Interferential light therapy generated by 2 light probes

Comparator: Conventional light therapy generated by 1 light probe

Source of funding: This work was supported by the Carlos III Health Institute and the Feder Funds,
with grant number PI 07/0046

Participants Diagnostic label used by trialists: Rotator cu( tendinitis, calcific tendinitis or partial rotator cu( tears

Inclusion criteria

• participants above 18 years old with acute shoulder pain or chronic participants with an acute episode
of recurrent pain from tendinopathy. The diagnosis was alternatively evaluated by ultrasonography,
X-ray and magnetic resonance image

Exclusion criteria

• participants with shoulder pain associated with radicular cervical spine, implanted prostheses, cen-
tral neurological aetiology affectation, fractures, tumours, braquial plexus palsy, fibromyalgia, other
musculoskeletal shoulder disorders

• Undergoing an exercise-based treatment programme within the period of the study

Baseline characteristics

Total n randomised = 30 participants

Total n analysed = 26 participants

Intervention: Interferential light therapy

Number randomised: 15 randomised;

Number completed: 13

Sex: F/M 12/3

Mean ± SD (range) age: 59.2 ± 11.0 years

Mean ± SD (range) duration of symptoms: not reported

Control: Conventional light therapy

Number randomised: 15 randomised

Number completed: 13

Sex: F/M 10/5

Mean ± SD (range) age: 9.0 ± 8.9 years

Mean ± SD (range) duration of symptoms: not reported

Interventions The therapy was applied in all cases with 2 independent and identical devices (Mettler Electronics Sys
Stim 540, Anaheim, CA, USA) equipped with a multi-diode cluster applicator combining 7 light-emitting
diodes at 660 nm and 12 superluminescent diodes at 950 nm wavelength, with a peak power of 500 mW
and an average power of 310 mW. Diodes were distributed on each applicator in a circular arrangement

covering an area of 4.50 cm2. The output activation was achieved by using a capacitance switch on the
handheld applicator

Intervention: Interferential light therapy generated by two light probes
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Components of intervention: two applicators were active and placed on opposite sides of the shoulder
joint, covering the pain-affected zone. In each session, treatment was applied in 2 successive applica-
tions. After the first application, the pair of applicators were slightly moved a short distance, and a sec-
ond application was made. The energy delivered in each application was 84 J, 42 J per applicator with

a power density of 67 mW/cm2. The resulting energy density at the skin was 10.3 J/cm2 in all cases. The
total energy dose per session (two applications) was 168 J. The accumulated energy delivered during
the entire treatment was 1680 J

Comparator: Conventional light therapy

Components of intervention: for blinding purposes of the study, the procedure was the same as in the
interferential group, except that now only 1 of the 2 applicators was active, so the total dose per ses-
sion (in 2 applications) was 84 J. The accumulated energy delivered in this case during the entire treat-
ment was 840 J

Both groups:

The treatment technique chosen in both groups was the contact mode, applying the cluster probes and
holding them firmly pressed to the skin. Participants were always in a seated position with the shoul-
der at rest and in medial rotation. The mode selected was pulsed, and the pulse modulation frequency
was automatically applied step-by-step by the device along 10 interval values, from 10 Hz to 5 kHz, with
a cycle duration of 10 seconds, 1 second at each step. The sessions were given over 2 weeks, at a rate of
5 per week

Outcomes Outcomes assessed at 2 weeks

• Function using the University of California-Los Angeles (UCLA) Shoulder Rating Scale, scored from 1-35
with high scores indicating better function

• Rest pain using a 10 cm VAS, with 0 indicating "no pain" and 10 indicating "unbearable pain"

• Night pain using a 10 cm VAS, with 0 indicating "no pain" and 10 indicating "unbearable pain"

• Adverse events

Notes Conflicts of interest: no specific conflicts of interest reported

Funding: Carlos III Health Institute (contract number PI 07/0046) and FEDER funds

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "For the allocation of the 30 remaining participants, block randomiza-
tion was made by a computer-generated random number list of elements with
two possible random values (1 or 2), prepared by an investigator with no clini-
cal involvement in the trial. The selected patients were consecutively assigned
a number on the random list when they first came for treatment. Patients as-
signed with 1 received interferential light therapy (group 1) and those assigned
with 2 received conventional light therapy (group 2)."
Comment: An adequate method was used to generate the allocation se-
quence

Allocation concealment
(selection bias)

Unclear risk Quote: "To preserve the allocation concealment, the random list was handled
only by the non-clinical investigator, who was also responsible for giving the
daily sequence of treatments to the physiotherapist."
Comment: Insufficient information was reported to determine whether an ad-
equate method of allocation concealment was used

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: For blinding purposes of the study, the procedure was the same as in
the interferential group, except that now only one of the two applicators was
active."
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Quote: "The patient-blinding procedure consisted in a twofold action. First,
the two applicators were applied to all patients, regardless of whether one or
both of them were active. Patients wore a pair of goggles that besides giving
protection, prevented them from seeing the light spot of the applicator that
was switched on. The front panel of the power supply was located behind the
patients and outside their visual field."
Comment: participants were blinded

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

Low risk Comment: Blinded participants self-reported pain and function

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "Evaluations were performed by a physiotherapist who was not in-
formed about the technique each patient received."

Comment: Assessor of objective outcomes (i.e. objectively measured compo-
nents of UCLA shoulder scale) was blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Quote: "A total of 30 patients were randomized, assigning 15 to each group.
Two subjects per group dropped out over the six-month period of the study,
leaving 13 patients per group to be analysed."
Comment: The participants' flow diagram shows that in each group, 1 partic-
ipant was lost to follow-up and 1 discontinued treatment. Thus, the number
of drop-outs and reasons for drop-out were balanced between groups and are
unlikely to have biased the results

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Montes-Molina 2012b  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Inpatient rehabilitation centre, Finland

Intervention: Therapeutic ultrasound plus massage plus exercises

Control: Placebo ultrasound plus massage plus exercises

Source of funding: Not reported

Participants Diagnostic label used by trialist: Painful arc or supraspinatus tendinopathy/tendinitis

Criteria for defining the shoulder condition being treated: Shoulder pain with one of the following:

• a painful arc of between 40-120 degrees of abduction

• other painful movement plus pain in the supraspinatus test (participant upright, shoulder 90 degrees
of abduction, 30 degrees of horizontal adduction, and full internal rotation)

Any restriction on duration of symptoms

• At least 2 months

Inclusion Criteria (not listed above)

• None

Nykänen 1995 
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Exclusion Criteria (not listed above)

• Suspected biceps-tendinitis (prominent pain on biceps-sulcus and pain during resisted elbow flexion)

• Prominent tenderness over the acromioclavicular joint

• Frozen shoulder (adhesive capsulitis)

• Apparent rupture of rotator cu( (marked weakness or inability of active abduction not due to pain)

• Participants with shoulder problems associated with hemiplegia

• Cases of altered anatomy or function (including states with nerve or bone lesions)

• Participants with inflammatory rheumatoid diseases

• Participants with unresolved compensation claims

Baseline characteristics

Intervention: Therapeutic Ultrasound

Number randomised: 36

Number included in analyses: 35

Age: 66 ± 6 years old

Sex: F/M 6/29

Duration of symptoms: not reported

Control: Placebo ultrasound

Number randomised: 37

Number included in analyses: 37

Age: 67 ± 9 years old

Sex: F/M: 5/32

Duration of symptoms: not reported

Interventions Intervention: Therapeutic ultrasound

Description of modality used: pulsed ultrasound using a EST301-machine with Ultra-Phone ultrasonic
coupling medium

Dose: Pulsed on-to-o( ratio 1:4, frequency 1.0 mHz, intensity 1.0 W/cm2, pulse repetition rate 100 mHz,

pulse duration 2 ms, radiating area 5 cm2 over a 10-min treatment period

Frequency of administration: 10-12 treatments over 3-4 weeks

Control: Placebo ultrasound

Description of modality used: same as above except the transducer plug was manipulated to leave it o(
during the sessions

Dose: none for 10 min

Frequency: 10-12 treatments over 3-4 weeks

Both groups: Massage and exercises

Description of modality used: neck and shoulder massage and group gymnastics attempting to stretch
and strengthen the humero-scapular and cervical musculature. Analgesia and NSAIDs were kept to a
minimum but given for pain disturbing sleep

Outcomes Outcomes assessed at 3-4 weeks, 4 months and 12 months
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• Function: ADL index scored 3-14, with a higher score indicating worse function

• Overall pain: Pain Index scored 4-20, with a higher score indicating worse pain

Notes Conflicts of interest: not reported

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "...the subjects were randomly assigned to groups A or B"

Comment: There was no information on how the allocation sequence was gen-
erated

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "Before treatment the therapist chose a transducer plug labelled either
A or B according to the respective group of patients. A technician, also respon-
sible for the regular checking of the ultrasonic output of the machines, had
made the other plug nonfunctioning. Apart from him, no other person knew
which plug was manipulated. Manipulation affected only the function of the
applicator head, with no difference in machine appearance".

Comment: participants were blinded

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

Low risk Comment: Blinded participants self-reported all outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Quote: "Seventy-two patients (35 in the ultrasound group and 37 in the place-
bo group) completed the treatment period (one patient suffered a fatal my-
ocardial infarction after one week's treatment). At the 4-month follow-up, 67
responded (32 in the ultrasound group and 35 in the placebo group) and at
one-year follow-up, 68 responded (30 and 37, respectively)".

Comment: The experimental group had a larger loss to follow-up, but reasons
for this were not reported. Therefore it is unclear if attrition biased the results

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Nykänen 1995  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Physiotherapy ward (by referral from orthopaedic surgeon or rheumatologist), Iran

Intervention: Low-level laser therapy (LLLT) plus therapeutic ultrasound plus exercise

Control: Therapeutic ultrasound plus exercise

Otadi 2012 
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Source of funding: Not reported

Participants Diagnostic label used by trialist: Shoulder tendinitis

Criteria for defining the shoulder condition being treated

• Local pain in supraspinatus and/or long head of biceps tendons

• Painful arc in abduction movement

• Pain in isometric resistance and passive stretch in supraspinatus and biceps

• Tenderness over the involved tendons

• Positive Speed's sign or impingement test

Any restriction on duration of symptoms

• None

Inclusion Criteria (not listed above)

• Female

• MRI and/or CT support for diagnosis if required

Exclusion Criteria (not listed above)

• History of steroid injections to the tendons

• Rupture of the tendons

• Calcifications in the tendons

• Bursitis

• Previous operation in the shoulder region

• Neck and shoulder osteoarthritis

• Thoracic outlet syndrome

Baseline characteristics

Intervention: LLLT, US, exercise and laser

Number randomised: 23

Number included in analyses: 21

Age: 49.48 ± 8.5 years old

Sex: all female

Duration of symptoms: not reported

Control: US and exercise

Number randomised: 21

Number included in analyses: 21

Age: 48.05 ± 7.9 years old

Sex: all female

Duration of symptoms: not reported

Interventions Intervention: LLLT

Description of modality used: LLLT with Class 3B solid state GA-AS-AI infrared laser (Endolaser 476, Enraf

Nonius, Holland, type 1476.751) with pencil probe. Laser treatment applied over 1 cm2 areas marked
out with a dematographic pencil

Otadi 2012  (Continued)
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Dose: Wavelength 830 nm, power 30 mW, 1 J/cm2, beam diameter 4 mm, 1 mm at 10 mm from the
probe, angle of divergence 2.5°

Frequency of administration: 3 sessions per week for 10 sessions (4 weeks)

Control: no placebo LLLT delivered

Both Groups:

Description of modality used

• Therapeutic ultrasound: pulsed ultrasound carried out using slow circular movements over the
supraspinatus tendon just medial to its insertion on the greater tuberosity of the humerus. If bicipital
tendons involved, the device was used over the bicipital groove or lower insertion

• Supervised and home exercises: pendulum exercises without weights were used to cause pain-inhibit-
ing grade II joint distraction and oscillation motions. Pain-free, low intensity, multiple angle isomet-
rics and protected exercises were instructed to appropriate muscle groups (scapulothoracic muscles,
infraspinatus, subscapularis, and teres minor, supraspinatus, deltoid and biceps). These exercises ini-
tiated in inner range, through range, outer range and into functional positions. Later, these exercises
progressed to dynamic resistance exercises such as concentric and eccentric exercise

Dose

• Ultrasound: Frequency 1 mHz, intensity 1 W/cm2, pulsed mode duty cycle of 2:8, transducer area of

5 cm2 for 5 min

• Exercises: number of repetitions or duration not reported

Frequency of administration

• Ultrasound: 3 sessions per week for 10 sessions (4 weeks)

• Exercise: twice daily 4 weeks

Outcomes Outcomes assessed at 4 weeks and 12 weeks

• Function: Constant-Murley Score of 0-100 with higher scores indicating better function

• Overall pain: VAS ranging from 0 (no pain) to 10 (worst imaginable pain) categorised as "greatly im-
proved" (reduction from baseline > 5 points), "much improved" (reduction from baseline between 5
and 3 points), "somewhat improved" (reduction from baseline between 3 and 1 points), "about the
same" (1 point lower or higher from baseline) or "worse" (increase from baseline > 1 point)

• Strength: manual muscle testing with 5 grades (0, no function and 5, complete range of motion with
maximum resistance)

Notes Conflicts of interest: not reported

Funding: not reported

Trial registered in the Iranian Registry of Clinical Trials (IRCT138712101719N1)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "...were randomly assigned into two groups, using unmarked envelopes
in clinic to achieve simple randomisation. There were 50 envelopes, 25 of
which contained the word 'US and exercise' and 25 of which contained the
word 'adding laser'".

Comment: An adequate method was likely to used to generate the allocation
sequence
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Allocation concealment
(selection bias)

Low risk Comment: An adequate method was likely to used to conceal the allocation
sequence

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: Given the nature of the interventions, participants were not blind to
treatment, and may have had different expectations about the benefits of each
intervention

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

High risk Comment: Unblinded participants who may have had different expectations
about the benefits of the intervention they received self-reported some out-
comes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "The sta( that assessed the outcomes was differed from the sta( that
administered the treatments; and they were blinded to the type of treat-
ments"

Comment: Assessor of objective outcomes was blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Quote: "Two diabetic patients reported increase of pain in adding laser group
and then withdrew from the study."

Comment: The attrition may be related to the laser intervention, but the
amount is small so is unlikely to have biased the results

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Otadi 2012  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Pamukkale University School of Medicine, Physical Medicine and Rehabilitation, Turkey

Intervention 1: Transcutaneous electrical nerve stimulation (TENS) plus therapeutic ultrasound plus
hot pack plus home exercises

Intervention 2: Sodium hyaluronate injection plus home exercises

Source of funding: Not reported

Participants Diagnostic label used by trialist: Supraspinatus tendinitis

Criteria for defining the shoulder condition being treated

• Shoulder pain

• Limitation of movement

• MRI confirming supraspinatus tendinitis

Any restriction on duration of symptoms

• None

Inclusion Criteria (not listed above)

• None

Ozgen 2012 
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Exclusion Criteria (not listed above)

• Younger than 18

• Dislocation or fracture of the shoulder joint

• Rotator cu( laceration

• Cervical radiculopathy

• Inflammatory joint disease

• Malignity

• Pregnancy

• Coagulation disease

• Having received therapy for a similar condition in the last 3 months

Baseline characteristics

Intervention 1: TENS plus therapeutic ultrasound plus hot pack plus home exercises

Number randomised: 12

Number included in analyses: 11

Mean (SD) age: 52.50 (8.83) years old

Sex: F/M 9/3

Duration of symptoms: 9.17 ± 9.90 months

Intervention 2: Sodium hyaluronate injection plus home exercises

Number randomised: 12

Number included in analyses: 10

Mean (SD) age: 58.67 (9.80) years old

Sex: F/M 9/3

Duration of symptoms: 8.75 ± 4.96 months

Interventions Intervention 1: TENS plus therapeutic ultrasound plus hot pack

Description of modality used

• TENS administered conventionally with an ITO-Trio 300 electro-stimulation device by adjusting the
flow frequency at 60 Hz, flow duration at 60 μsn, the amplitude in a way that would not disturb the
participant and on a level that would reside below the motor threshold

• Therapeutic ultrasound applied using direct shoulder contact technique with shoulder pain zone, us-
ing a SONICATOR 730 capped device with Sonotact US gel

• hot packs: fabric bags filled with silicate gel residing in a TESA hot pack heater at 75°C were applied
to the shoulder by wrapping a towel on them

Dose

• TENS: 60 Hz flow frequency, 60 μsn flow duration and below motor threshold amplitude for 20 min

• Therapeutic ultrasound: 1.5 W/cm2 for 5 min/10 cm2

• hot packs: 20 min

Frequency: not reported (assumed 3 weeks in total)

Intervention 2: Sodium hyaluronate injection

Description of modality used: administered to the shoulder joint by posterior approach. The administra-
tion zone cleaned with 10% polyvinylpyrrolidone iodine solution, then a 2 ml (16 mg) of G-F 20 prepara-

tion with a molecular weight of 6 x 106 was administered into the joint cavity using a 21-gauge injector
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Dose: 2 ml (16 mg) of G-F 20 preparation with a molecular weight of 6 x 106

Frequency of administration: 3 times with weekly intervals

Both groups: Home exercises

Description of modality used: range of motion, stretching and strengthening exercises

Outcomes Outcomes assessed at 3 weeks, 3 months and 4 years

• Function: function portion of the Society of the American Shoulder and Elbow Surgeons Rating Scale,
ranging from 0-60 with a higher score indicating better function

• Rest pain: 10 cm VAS with a higher score equating to worse pain

• Pain on motion: 10 cm VAS with a higher score equating to worse pain

• Night pain: 10 cm VAS with a higher score equating to worse pain

• Global assessment of treatment success: participants' global effectiveness evaluation on Likert scale
of 1-4 with 1 = poor, 2 = moderate, 3 = good and 4 = excellent, using scores of 3 or 4 to indicate success

• Active and passive range of motion (abduction, flexion, extension, internal rotation, external rotation)
using a goniometer

• Adverse events

Notes Conflicts of interest: not reported

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "They were randomized into two groups."

Comment: There was no information on how the allocation sequence was gen-
erated

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: Given the nature of the interventions, participants were not blind to
treatment, and may have had different expectations about the benefits of each
intervention

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

High risk Comment: Unblinded participants who may have had different expectations
about the benefits of the intervention they received self-reported some out-
comes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Unclear risk Comment: There was no information on whether the assessor of objective out-
comes was blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Quote: "On the other hand, we determined that the effectiveness of treatment
in the remaining 11 people in Group I and 10 people in Group II who could be
reached was evaluated as 'very good'"

Comment: The amount of attrition was small and unlikely to have biased the
results

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
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whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified
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Methods Study design: Parallel group RCT

Setting: Outpatient clinics, Taiwan

Intervention 1: Transcutaneous electric nerve stimulation (TENS)

Intervention 2: Extracorporeal shock wave therapy (ESWT)

Source of funding: Not reported

Participants Diagnostic label used by trialist: Chronic calcific tendinitis

Criteria for defining the shoulder condition being treated

• Radiographically and sonographically verified calcific tendinitis

Any restriction on duration of symptoms

• Continuous pain for 6 months

Inclusion Criteria (not listed above)

• Moderate pain required (above or equal to 4 on a VAS from 0-10)

Exclusion Criteria (not listed above)

• Systemic diseases

• Cardiac pacemaker or other implanted device

• Neuropathic, malignant or infectious causes of pain

• Rotator cu( tear

• Previous surgery for calcification

• Percutaneous needle aspiration

• Glucocorticoid injection of the shoulder within three months

• Pregnant

Baseline characteristics

Intervention 1: TENS

Number randomised: 30 shoulders in 28 participants

Number included in analyses: 29 shoulders in 27 participants

Age: 58.00 ± 1.83 years

Sex: F/M 19/9

Duration of symptoms: 23.90 ± 5.32 months

Intervention 2: ESWT

Number randomised: 33 shoulders in 32 participants

Number included in analyses: 33 shoulders in 32 participants

Pan 2003 
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Age: 55.21 ± 2.01 years

Sex: F/M 20/12

Duration of symptoms: 24.55 ± 6.45 months

Interventions Intervention 1: TENS

Description of modality used: Hydrocollator pack and Neurosan50 electrostimulator (TENS) delivered
constant square-wave pulse stimulation current with a 0.5 ms pulse width and a 10 ms interval length
to an active electrode secured firmly on the skin at the subacromion painful area

Dose: frequency of 95 Hz and intensity increased until local contraction of adjacent muscles. Total ses-
sion time was around 20 min

Frequency: 3 times a week for 4 weeks

Intervention 2: ESWT

Description of modality used: The OrthospecTM was used to deliver ESWT. The OrthospecTM is a spark
gap generator in a mobile unit. The therapeutic zone is ellipsoid in shape, 95 mm in height and 25 mm

in diameter. There is about 0.29 mJ/cm2 of energy density at the edge of the therapeutic zone. The con-
tact head was positioned at the marked painful area, which was defined by sonography before each
treatment so that the acoustic shock wave could be transmitted effectively

Dose: 2 Hz with 2000 shock waves and the energy level ranged from 0.26 mJ/mm2 to 0.32 mJ/mm2, de-
pending on the intensity, which was adjusted to the participant's tolerance

Frequency of administration: 2 sessions over 4 weeks

Outcomes Outcomes assessed at 2 weeks, 4 weeks and 12 weeks

• Function: Constant-Murley total score, 0 to 100 points with a higher score indicating better function

• Overall pain: VAS from 0 to 10 with a higher score indicating more pain

• Strength: Manual muscle test (0-5 scale dichotomised as "improved" or not)

• Adverse events

Notes Conflicts of interest: not reported

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "All patients were randomly assigned to ESWT or TENS groups by draw"

Comment: An adequate method was likely used to generate the allocation se-
quence

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: Given the nature of the interventions, participants were not blind to
treatment, and may have had different expectations about the benefits of each
intervention

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

High risk Comment: Unblinded participants who may have had different expectations
about the benefits of the intervention they received self-reported some out-
comes

Pan 2003  (Continued)
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Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Unclear risk Comment: There was no information on whether the assessor of objective out-
comes was blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Quote: "With the exception of 1 patient in the TENS group who dropped out af-
ter the first session because of severe pain, all patients completed the sched-
uled treatments and follow-up".

Comment: The very small amount of attrition is unlikely to have biased the re-
sults

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Pan 2003  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: General community, private practice, Canada

Intervention: Acetic acid iontophoresis plus therapeutic ultrasound

Control: No treatment

Source of funding: Not reported

Participants Diagnostic label used by trialist: Calcifying tendinitis

Criteria for defining the shoulder condition being treated

• Confirmed diagnosis of symptomatic calcifying tendinitis

• Area of calcium density of 50 mm2 or larger (Type I or Type II lesion was also determined)

Any restriction on duration of symptoms

• None

Inclusion Criteria (not listed above)

• Adults

Exclusion Criteria (not listed above)

• If presented with secondary conditions (e.g. systemic disease)

• X-rays were contraindicated

• Participants received secondary benefits (e.g. worker's compensation)

Baseline characteristics

Intervention: Acetic acid iontophoresis plus therapeutic ultrasound

Number randomised: 11

Number included in analyses: 11

Perron 1997 
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Age: 43 years (32–57)

Sex: F/M 7/4

Diagnosis: Type I lesion: 3, Type II lesion: 8

Duration of symptoms: 45 (0.2–180) months

Control: No Treatment

Number randomised: 11

Number included in analyses: 10

Age: 40 years (33–50)

Sex: F/M 8/2

Diagnosis: Type I lesion n = 2, type II lesion n = 8

Duration of symptoms: 31 (0.5 – 120) months

Interventions Intervention: Acetic acid iontophoresis plus therapeutic ultrasound

Description of modality used

• Acetic acid iontophoresis (AAI) using a 48 cm2 carbon rubber electrode connected to the negative pole
(active electrode). The cathode was inserted into a sponge soaked in 5% acetic acid solution and fixed
to the area to be treated with an elastic bandage. The hand of the uninvolved arm was placed away
from the anode (indifferent electrode) in a tub of tap water. A Dynatron 406 was used to deliver a
galvanic current

• Continuous ultrasound using a Sonopuls 434 applied over the same area

Dose

• AAI: Current amplitude set to 5 mA (which corresponds to a current density of less than 1 mA per square
inch) administered over 20 min

• US: Frequency 1 mHz to reach 2 – 4 cm in depth, intensity 0.8 W/cm2, for 5 min

Frequency of administration: 3 treatments per week for 3 weeks

Control: No Treatment

Both Groups

Asked to avoid activities requiring overhead arm movements or repetitive tasks with the involved
shoulder

Outcomes Outcomes assessed at 1, 2, and 3 weeks

• Pain on motion: Present Pain Index, which ranges from 0–5 with a higher score indicating worse pain

• Passive range of motion (abduction) measured using a goniometer

Notes Conflicts of interest: not reported

Funding: Ordre des Physiotherapeutes du Quebec

Outcome data extracted from Figures using DigitizeIt software

Risk of bias

Bias Authors' judgement Support for judgement
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Random sequence genera-
tion (selection bias)

Unclear risk Quote: "The patients in each stratum were then randomly assigned to th ex-
perimental (EXP) or control (CTL) groups".
Comment: There was no information on how the allocation sequence was
generated

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: Given the nature of the interventions, participants were not blind to
treatment, and may have had different expectations about the benefits of each
intervention

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

High risk Comment: Unblinded participants who may have had different expectations
about the benefits of the intervention they received self-reported some out-
comes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "Four physiotherapists participated in the functional evaluations, but
each patient was reevaluated by the same physiotherapist. Evaluators were
unaware of the group assignment, and the patients were reminded not to
make any statement that would unblind the evaluators"

Comment: Assessors of objective outcomes were blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Quote: "Although all 22 patients completed the study, results from one patient
were rejected because the incidence of X-ray films taken at each evaluation did
not allow a fair comparison of the CD area."

Comment: One participant did not complete evaluation, and was removed due
to technical problems with their X-rays. This is unlikely to have biased the re-
sults

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Perron 1997  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Ambulatory academic hospital, Canada

Intervention 1: Therapeutic ultrasound plus mobilisation plus exercises

Intervention 2: Diadynamic current plus mobilisation plus exercises

Intervention 3: Radar plus mobilisation plus exercises

Control: Mobilisation plus exercises

Source of funding: Not reported

Participants Diagnostic label used by trialist: Supraspinatus tendinitis or biceps tendinitis

Criteria for defining the shoulder condition being treated:

Polimeni 2003 
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• Participants referred with painful shoulder syndrome assessed by history and physical examination,
including 6 clinical signs (Yocum, Jobe, Impingement test, Yergason, Palm up and Apley)

Any restriction on duration of symptoms

• Less than 3 months

Inclusion Criteria (not listed above)

• Pain not due to traumatic injury

• No NSAID use in the 15 days prior to assessment

Exclusion Criteria (not listed above)

• None

Baseline characteristics

Overall cohort of participants

Number randomised: 18 into each group

Number included in analyses: not reported

Age (mean and SD, or range): 56 ± 16 years

Number of men and women: F/M 36/14

Duration of symptoms: not reported

Interventions Intervention 1: Therapeutic ultrasound

Description of modality used: no details reported

Dose: frequency not reported; intensity 1.5 W/cm2

Frequency of administration: 10 days

Intervention 2: Diadynamic current

Description of modality used: no details reported

Dose: long interval of 7 min per session

Frequency: 10 days

Intervention 3: Radar

Description of modality used: no details reported

Dose: 60 W/cm2 in increasing 1min steps per day

Frequency: 10 days

Control: Nothing other than mobilisation plus exercises, which all groups received

All Groups: Mobilisation plus exercises

Description of modality used: mobilisation of all planes of movement, passive and active assisted exer-
cises

Dose: 10 min of passive exercises, 20 min of active assisted exercises

Frequency of administration: 10 days

Outcomes Outcomes assessed at 5 days, 10 days, and 40 days

Polimeni 2003  (Continued)
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• Function: Constant-Murley total score: 0-100 scale with a higher score indicating better function

Notes Conflicts of interest: not reported

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "The patients were randomly assigned to 4 groups"

Comment: There was no information on how the allocation sequence was gen-
erated

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: Given the nature of the interventions, participants were not blind to
treatment, and may have had different expectations about the benefits of each
intervention

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

High risk Comment: Unblinded participants who may have had different expectations
about the benefits of the intervention they received self-reported all outcomes
of interest to this review

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Comment: Trialists did not report whether there were any dropouts, losses to
follow-up or exclusions, or the number of participants included in each analy-
sis

Selective reporting (re-
porting bias)

Unclear risk Comment: Medians with no measures of variation reported for the Con-
stant-Murley score, however this was not related to the lack of statistical sig-
nificance for this outcome. Without a trial protocol it is unclear whether other
outcomes were measured but not reported based on the nature of the results

Other bias Low risk Comment: No other sources of bias identified

Polimeni 2003  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Outpatient clinic of the Department of Orthopaedics and Traumatology, University Hospital,
Rome, Italy

Intervention 1: Microwave diathermy

Intervention 2: Glucocorticoid injection

Source of funding: Not reported

Participants Diagnostic label used by trialist: Rotator cu( tendinopathy, with or without partial thickness tendon
tears

Criteria for defining the shoulder condition being treated

• Shoulder pain

Rabini 2012 
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• Degenerative rotator cu( tendinopathy on clinical exam (abduction at 0 degrees or 30 degrees, exter-
nal or internal rotation, positive Kennedy-Hawkin's sign)

• Evidence of tendinopathy on X-ray in anteroposterior, axillary or outlet views

• Confirmation of diagnosis on MRI

Any restriction on duration of symptoms

• At least 3 months

Inclusion Criteria (not listed above)

• Aged over 18

Exclusion Criteria (not listed above)

• Inability or unwillingness to sign informed consent

• Full thickness tear of the rotator cu( and/or of the subscapularis tendon

• Degenerative arthritis of the glenohumeral joint

• Symptomatic arthritis of the acromioclavicular joint

• Previous surgery on the affected shoulder

• Inflammatory or neurological disease involving shoulder girdles

• Anticoagulant treatment

• Chronic NSAID drug or steroid treatment

• Cognitive or psychiatric disorders

• Pregnancy or breastfeeding

• Previous treatment with one of the two interventions

• Contraindications to the treatments

• Contraindications to MRI

Baseline characteristics

Intervention 1: Microwave diathermy

Number randomised: 46

Number included in analyses: 40

Age: 59.2 ± 7.1 years

Sex: F/M 30/16

Duration of symptoms: 15.5 ± 20.4 months

Intervention 2: Glucocorticoid injection

Number randomised: 46

Number included in analyses: 42

Age: 56.6 ± 11.6 years

Sex: F/M 31/15

Duration of symptoms: 13.1 ± 9.1 months

Interventions Intervention 1: Microwave diathermy

Description of modality used: administered using a Smarterapia Sigma Hyperthermia System with a 434
mHz microwave generator and a maximum output power of 100 W. It also utilised a microstrip antenna
applicator specific for semicylindrical joint volumes of 20 to 30 cm in diameter. It had a total radiating

area of 240 cm2 and an effective field size on a surface of 96 cm2. A 0.5 cm thick silicone pad filled with
thermostatic deionised water was applied on the shoulder to allow the greatest energy transfer to be

Rabini 2012  (Continued)
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achieved. The pad was placed over the middle third of the joint line (between the glenoid and humeral
head) with the participant supine and arm at 60 degrees of abduction and externally rotated.

Dose: 40 W power with silicone pad temperature of 38°C. The aim was to achieve 1.5° C difference be-
tween cutaneous and deep temperature according to the thickness of the cutaneous fat of each partici-
pant. Each session lasted 30 min

Frequency: 3 sessions per week for 4 weeks

Intervention 2: Glucocorticoid injection

Description of modality used: experienced physician injected at the subacromial space of the affected
shoulder, using a 21-gauge needle, aseptic conditions, through a posterolateral access

Dose: 1 mL 40 mg methylprednisolone acetate containing 10 mg lidocaine chlorhydrate

Frequency of administration: 1 injection every 2 weeks for total of 3 injections

Outcomes Outcomes assessed at 4 weeks, 12 weeks and 24 weeks

• Function: Constant-Murley total score measured from 0-100 (higher score denotes better function)

• Overall pain: VAS score ranging from 0 (the absence of pain) to 100 (most severe pain)

• Adverse events

Notes Conflicts of interest: not reported

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Patients were randomly assigned…using a random sequence genera-
tor (www.random.org)"

Comment: An adequate method was used to generate the allocation sequence

Allocation concealment
(selection bias)

Low risk Quote: "The randomization list was kept by an independent researcher not
involved in the study. Allocation concealment was performed using closed
envelopes, and the assignment code of each patient was revealed to the re-
searcher who performed the treatment only at the beginning of the therapeu-
tic protocol"

Comment: An adequate method was used to conceal the allocation sequence

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: Given the nature of the interventions, participants were not blind to
treatment, and may have had different expectations about the benefits of each
intervention

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

High risk Comment: Unblinded participants who may have had different expectations
about the benefits of the intervention they received self-reported some out-
comes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "Primary and secondary outcome measures were determined at base-
line and follow-up visits by an investigator blind to participants' allocation"

Comment: Assessor of objective outcomes was blinded

Rabini 2012  (Continued)
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Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Quote: "Missing data at follow-up were managed according to the last-obser-
vation-carried-forward (LOCF) method. Data were analysed according to the
intention-to-treat principle".

Quote: "A total of 8 participants (8.7%) were lost to follow-up, 2 in the corticos-
teroid group and 6 in the hyperthermia group. The follow-up was thus com-
pleted in 82 patients (89%)"

Quote: "Finally, reasons for lack of follow-up were not recorded. However, on-
ly a few participants were lost to follow-up (8.7%) and dropouts occurred to a
similar extent in the 2 treatment groups, which did not substantially affect the
results"

Comment: The small amount of attrition is unlikely to have biased the results

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Rabini 2012  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Outpatient rehabilitation service, Spain

Intervention: Therapeutic ultrasound plus exercise

Control: Placebo ultrasound plus exercise

Source of funding: Not reported

Participants Diagnostic label used by trialist: Rotator cu( tendinitis or partial rotator cu( tears

Criteria for defining the shoulder condition being treated

• Ultrasonography or MRI showing tendinitis or partial rotator cu( tears.

Any restriction on duration of symptoms

• Greater than 3 months

Inclusion Criteria (not listed above)

• Aged between 18 and 70 years

• No contraindications to either treatment

• Participant gave informed consent

Exclusion Criteria (not listed above)

• Traumatic causes of pain

• Rheumatic or neurological causes

• Complete rupture of any of the tendons of the rotator cu(

• Participants with a normal MRI or ECO

• Calcifying tendinitis

• Adhesive capsulitis (frozen shoulder)

• Shoulder infiltration in the past 3 month

San Segundo 2008 
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Baseline characteristics

Intervention: Therapeutic ultrasound plus exercise

Number randomised: 17 shoulders

Number included in analyses: 16 shoulders

Age (mean and SD, or range): 52.6 (10.9) years old

Number of men and women: F/M 80%/20%

Diagnosis: tendinitis: 88.2%; partial rotator cu( tear: 11.8%

Duration of symptoms (SD): 10.2 (11.4) months

Control: Placebo ultrasound plus exercise

Number randomised: 17 shoulders

Number included in analyses: 15 shoulders

Age (mean and SD, or range): 56.9 (9.4) years

Number of men and women: F/M 87.5%/12.5%

Diagnosis: tendinitis: 82.3%; partial rotator cu( tear: 17.7%

Duration of symptoms (SD): 12.6 (11.1) months

Interventions Intervention: Ultrasound plus exercises

Description of modality used: pulsed ultrasound delivered with standard technique

Dose: intensity 2 W/cm2 1:4 at frequency 1 mHz for 7 min

Frequency of administration: 3 days a week for 3 weeks

Control: Placebo Ultrasound plus exercises

Description of modality used: application of non-functioning ultrasound device

Dose: none

Frequency of administration: 3 days a week for 3 weeks

Any additional treatment during trial: analgesia if required

Both groups

Description of modality used: active assisted exercises for mild mobility impairment and strengthening
exercises for rotator cu(, using an elastic band

Dose: not reported

Frequency of administration: daily sessions for 3 weeks followed by sessions twice a week for an addi-
tional 2 weeks once the ultrasound sessions were finished

Outcomes Outcomes assessed at time points: baseline, 3 weeks, 5 weeks, 3 months and 6 months

• Function: Constant-Murley total score, 0–100 with higher score indicating better function

• Rest pain: VAS 0–100 with a higher score indicating worse pain

• Night pain: VAS 0–100 with a higher score indicating worse pain

Notes Conflicts of interest: not reported
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Funding: not reported

Article is written in Spanish but translated into English using https://translate.google.com.au/

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "The patients included were assigned by a third person, one of the two
treatment groups in a sequence generated by a random number table. In pa-
tients with bilateral shoulder each shoulder was assigned to a group, random-
ized consecutively".

Comment: An adequate method was used to generate the allocation sequence

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "Initially, both the physician and the therapist and the patient were
blinded to the type of treatment assignment. However, once started the study
found that it was possible to blinding therapists who performed the treatment,
since the proceeding routine device check told him when the U.S. is not func-
tioning. "

Comment: Participants were blinded

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

Low risk Comment: Blinded participants self-reported some outcomes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Comment: According to the above quote, the physician (who was the outcome
assessor) was blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Quote: "All 29 patients completed the study at 5 weeks, but at 3 and 6 months
the percentage of patients lost was very high (44.1% overall, 23.5% in group 1
and 20.6 % in group 2), so results could not be analyzed"

Comment: There was no attrition at short-term follow-up, and authors decid-
ed not to analyse data at 3- and 6-month follow-up due to high attrition at this
later time point

Selective reporting (re-
porting bias)

Unclear risk Comment: Due to the high attrition rate, the authors chose not to publish data
for their planned 3- and 6-month follow-up. However, outcome data were fully
reported for all outcomes specified in the methods section of the publication
at short-term follow-up. Though without a trial protocol it is unclear if other
outcomes were measured but not reported based on the nature of the results

Other bias Low risk Comment: No other sources of bias identified

San Segundo 2008  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Outpatients in a university hospital, Italy

Intervention 1: High intensity laser therapy

Santamato 2009 
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Intervention 2: Therapeutic ultrasound

Source of funding: "Work was supported by the Italian Longitundinal Study on Aging (ILSA) - Italian
National Research Council"

Participants Diagnostic label used by trialist: Subacromial impingement syndrome

Criteria for defining the shoulder condition being treated

• Presence of shoulder pain

• Pain on abduction of the shoulder with a painful arch

• Positive impingement sign (Hawkins)

• Positive impingement test (relief of pain within 15 min after injection of local anaesthetic into the
subacromial space)

• Confirmation of Neer stage I or II impingement by MRI or ultrasound

Any restriction on duration of symptoms

• Minimum 4 weeks

Inclusion Criteria (not listed above)

• 18 years or older

Exclusion Criteria (not listed above)

• Anaesthetic or corticosteroid injections within 4 weeks of study

• Surgery or previous fracture of the humeral head on the affected side

• Impaired rotation of the glenohumeral joint

• History of acute trauma

• Known osteoarthritis in the glenohumeral or acromioclavicular joint

• Calcifications exceeding 2 cm in the rotator cu( tendons

• Signs of a rupture of the cu(

• Cervical myofascial pain syndrome

• Radicular pain

• Inflammatory rheumatic disease

• SLE, diabetes mellitus, thyroid dysfunction or neurological pathologies

• A pacemaker

• Anxiety-depression syndromes

Baseline characteristics

Intervention 1: High intensity laser therapy

Number randomised: 35

Number included in analyses: 35

Age (mean and SD, or range): 54.2 years (8.2 SD)

Number of men and women: F/M 20/15

Duration of symptoms: 8.7 months (8.8 SD)

Intervention 2: Therapeutic ultrasound

Number randomised: 35

Number included in analyses: 35

Age (mean and SD, or range): 54.0 years (9.8 SD)

Santamato 2009  (Continued)
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Number of men and women: F/M 22/13

Duration of symptoms: 8.1 months (10.8 SD)

Interventions Intervention 1: High intensity laser therapy

Description of modality used: high intensity laser therapy with a neodymium yttrium aluminum garnet
laser that has a pulsating waveform produced by an HIRO 1.0 device. Administered by a physiatrist us-
ing a standard handpiece endowed with fixed spacers, with consistent distance from the skin, verti-
cality of 90 degrees to the treatment zone and a bright spot diameter of 5 mm. Each session involved 3
phases:

• a fast manual scanning (100 cm2/30 seconds) of the zones of muscular contracture (particularly for the
upper trapezius and deltoid muscles and anteriorly for the pectoralis minor muscle) in both transverse
and longitudinal directions with the arm positioned in internal rotation and extension to expose the
rotator cu(. In this phase, 1000 J was administered;

• an intermediate phase involving applying the handpiece with fixed spacers vertically to 90 degrees
on the trigger points until a pain reduction of 70% to 80% was achieved. In this phase, 50 J was ad-
ministered;

• a final phase involved slow manual scanning (100 cm2/60 s) of the same areas treated in the initial
phase until a total energy dose of 1000 J was achieved

Dose: the treatment consisted of a high peak power (1 kW), a wavelength of 1064 nm, a maximum ener-

gy for a single impulse of 150 mJ, an average power of 6 W, a fluency of 760 mJ/cm2, and a duration for
the single impulse of less than 150 ms. Three steps were predicted in the starting/initial and final phas-
es of the treatment; the fluencies used were 510, 610, and 710 mJ/cm2, respectively. Therefore, the to-
tal dose of energy administered was approximately 2050 J over 10 min

Frequency of administration: 5 days a week for 2 weeks

Intervention 2: Therapeutic ultrasound

Description of modality used: continuous ultrasound using a Sonopuls 492 with a 5.8 cm2 transducer

head and an effective radiating area of 4.6 cm2. The treating physical therapist, using the technique of
slow circular movements, applied the transducer head over the superior and anterior periarticular re-
gions of the participant's glenohumeral joint and on the shoulder trigger points, covering an area of ap-

proximately 20 cm2

Dose: frequency of 1 MHz and an intensity of 2 W/cm2 with a duty cycle of 100%. Duration 10 min

Frequency of administration: 5 days a week for 2 weeks

Outcomes Outomes assessed at 2 weeks

• Function: Constant-Murley total score (0-100 with a higher score indicating better function)

• Overall pain: VAS from 0 ("no shoulder pain") to 10 ("worst pain ever")

Notes Conflicts of interest: authors stated that the funding agencies had no role in the design, conduct or re-
porting of the study

Funding: Italian Longitudinal Study on Aging (ILSA) (Italian National Research Council-CNR-Targeted
Project on Aging grants 9400419PF40 and 95973PF40

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Concealed allocation was performed with random numbers generated
from the Web site http://www.random.org/ before the beginning of

Santamato 2009  (Continued)
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the study. The procedure Random Integer Generator allowed us to generate
random integers. A priori it generated 100 random integers and, before the be-
ginning of the study, the randomization number was already present."

Comment: An adequate method was used to generate the allocation sequence

Allocation concealment
(selection bias)

Low risk Quote: "Individual, sequentially numbered index cards with the random as-
signments were prepared. The index cards were folded and placed in sealed
opaque envelopes. A physician who was unaware of the baseline examination
findings opened the envelopes to attribute the interventions according to the
group assignments."

Comment: An adequate method was used to conceal the allocation sequence

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: Given the nature of the interventions, participants were not blind to
treatment, and may have had different expectations about the benefits of each
intervention

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

High risk Comment: Unblinded participants who may have had different expectations
about the benefits of the intervention they received self-reported some out-
comes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "...the physicians who performed the clinical evaluations of the partici-
pants were unaware of the group assignments"

Comment: Assessor of objective outcomes was blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Quote: "All 70 participants completed the trial and were included in the analy-
sis."

Comment: There was no attrition

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Santamato 2009  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Physiotherapy department, UK

Intervention: Low level laser therapy (LLLT)

Control: Placebo laser

Source of funding: Not reported

Participants Diagnostic tool used by trialist: Supraspinatus tendinitis

Criteria for defining the shoulder condition being treated

• General practitioner or rheumatologist's diagnosis of supraspinatus tendinitis

• Full passive range of shoulder movement, but with impingement on full elevation

Saunders 1995 
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• Pain leading to secondary weakness in isometric contraction of the supraspinatus muscle with the
arm in 1.57 rad (90°) of abduction, 0.52 rad of flexion and medially rotated so that the participant's
thumb points directly downwards

• Tenderness on palpation of the tendon medial to the point of insertion on the head of the humerus

Any restriction on duration of symptoms

• Over four weeks' duration

Inclusion Criteria (not listed above)

• 35–65 years of age; and

• no treatment during the last four weeks;

• no other painful musculoskeletal or neurological condition

Exclusion Criteria (not listed above)

• None

Baseline characteristics

Overall cohort of participants

Number of men and women: F/M 12/12

Intervention: LLLT

Number randomised: 12

Number included in analyses: 12

Age mean (SD): 49.8 (8.12) years old

Number of men and women: not reported

Duration of symptoms: 3.86 (2.4 SD) months

Control: Placebo LLLT

Number randomised: 12

Number included in analyses: 12

Age mean (SD): 50.7 (8.31 SD) years old

Number of men and women: not reported

Duration of symptoms: 3.32 (1.9 SD) months

Interventions Intervention: LLLT

Description of modality used: a 50 mW, 820 nm (infrared) laser probe was pressed firmly into the tissue,
at an angle of 1.57 radian to the tendon. Two areas were irradiated:

• the anterior shoulder, at the point of maximum tenderness just medial to the tendon's insertion with
the arm at the side and the forearm resting on the abdomen, and

• the tendon just below the acromion with the participant's hand placed behind the back at the L3 level

Dose: 40 mW, 30 J/cm2 treatment, operated for 90 seconds at a frequency of 5000 Hz for both areas (i.e.
180 seconds in total)

Frequency of administration: 9 treatments over 3 weeks (3 treatments per week)

Any additional treatment during trial: none reported

Saunders 1995  (Continued)
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Control: Placebo LLLT

Description of modality used: same as above except laser device switched o(

Dose: Zero power

Frequency of administration: 9 treatments over 3 weeks (3 treatments per week)

Both Groups: Advice

Description of modality used: a recording of a physiotherapist explaining to the participants how to use
their arms, and a transcript of the recording

Frequency of administration: the tape was played once, but the transcript was the participant's to keep

Outcomes Outcomes assessed at 3 weeks

• Overall pain: pain diary asking about pain at rest and when using the arm at different times of the day
(6 questions in total, summed and categorised as "improved", "no change" or "worsened)

• Strength: muscle force measured using a myometer

Notes Conflicts of interest: Not reported

Funding: Not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "The subjects were randomly assigned to two treatment groups"

Comment: There was no information on how the allocation sequence was gen-
erated

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "The standardized treatments were administered by two physiothera-
py helpers who had been given on-the-job training and training on laser safe-
ty procedures. The helpers used probe A or B depending on the treatment
group of the patient. The helpers did not know which of the probes was real
and which was the dummy"

Quote: "There was no way for the helpers or therapists to distinguish between
the probes"
Comment: Participants and personnel were blinded

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

Low risk Comment: Blinded participants self-reported some outcomes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "The subjects were tested by the same independent 'blind' assessor
before and after the course of nine treatments"

Comment: Assessor of objective outcomes was blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: No attrition was reported, and outcome data were based on the
number of randomised participants

Saunders 1995  (Continued)
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Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
Methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Saunders 1995  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Outpatient rehabilitation unit, Kuwait

Intervention 1: Trancutaneous electrical nerve stimulation (TENS) plus exercise plus cold pack

Intervention 2: Therapeutic ultrasound plus exercise plus cold pack

Source of funding: Not reported

Participants Diagnostic label used by trialist: Supraspinatus tendinitis, subdeltoid bursitis or bicipital tendinitis

Criteria for defining the shoulder condition being treated

• Painful shoulder movement of at least one month's duration

• Confirmation of supraspinatus tendinitis, subdeltoid bursitis or bicipital tendinitis based on physical
examination of the shoulders and the cervical spine, including assessment of the range of motion and
use of provacative testing

Any restriction on duration of symptoms

• At least 1 month

Inclusion Criteria (not listed above)

• Adults

• Female

• Not on drug therapy

Exclusion Criteria (not listed above)

• Inflammatory arthritis

• Calcific tendinitis

• Fracture

Baseline characteristics

Overall cohort of participants

Number randomised: 50 (26 in TENS group and 24 in ultrasound group)

Number included in analyses: 50

Age mean and SD, or range): 50 ± 5.89 years old

Number of men and women: all women

Diagnosis: most had supraspinatus tendinitis, subdeltoid bursitis or bicipital tendinitis

Duration of symptoms: at least 1 month

Interventions Intervention 1: TENS

Shehab 2000 
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Description of modality used: TENS through electrodes applied to the anterior and posterior shoulder
area

Dose: frequency 50 Hz for 30 min

Frequency of administration: 3-5 times per week for 13 sessions (i.e. 3-5 weeks)

Intervention 2: Therapeutic ultrasound

Description of modality used: ultrasound around the glenohumeral joint (not reported whether continu-
ous or pulsed)

Dose: Intensity 0.5 W/cm2 increasing by 0.1 each session; frequency not reported; duration 10 min

Frequency of administration: 3-5 times per week for 13 sessions (i.e. 3 -5 weeks)

Both groups: cold packs for 20 min and stretching and range of motion exercises for the shoulder after
each treatment

Outcomes Outcomes assessed at 3-5 weeks

• Overall pain: VAS 0-10, with a higher score indicating worse pain

• Range of motion (flexion and abduction) using a goniometer (unclear if active or passive)

Notes Conflicts of interest: Not reported

Funding: Not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Patients were randomly assigned to one of two groups."

Comment: There was no information on how the allocation sequence was gen-
erated

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: Given the nature of the interventions, participants were not blind to
treatment, and may have had different expectations about the benefits of each
intervention

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

High risk Comment: Unblinded participants who may have had different expectations
about the benefits of the intervention they received self-reported some out-
comes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

High risk Quote: "We realize that not having the outcome measures blinded is a limita-
tion of the study"

Comment: Assessor of objective outcomes was not blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Comment: Trialists did not report whether there were any dropouts, losses to
follow-up or exclusions, or the number of participants included in each analy-
sis

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear

Shehab 2000  (Continued)
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whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Shehab 2000  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Outpatient rheumatology clinics, UK

Intervention: Low-level laser therapy (LLLT) plus exercise

Control: Placebo LLLT plus exercise

Source of funding: No specific source of funding reported but the authors acknowledge "CM Medico
for use of their laser equipment"

Participants Diagnostic label used by trialist: Rotator cu( tendinitis

Criteria for defining the shoulder condition being treated

• Typical rotator cu( tendinitis (criteria of Cyriax)

• Painful arc of abduction between 40 and 120 degrees

• Painful resisted movement in at least one of: abduction, internal rotation or external rotation

Any restriction on duration of symptoms

• None

Inclusion Criteria (not listed above)

• None

Exclusion Criteria (not listed above)

• Participants with frozen shoulder, acromioclavicular arthritis or clinical rotator cu( tears

• Pregnancy or breast-feeding

• Subacromial steroids in the 3 months prior to treatment

• Systemic diseases (e.g. rheumatoid arthritis)

• Participants who had received physiotherapy for their shoulder lesion

Baseline characteristics

Overall cohort of participants

Number randomised: 35

Number included in analyses: 35

Age mean (range): 54.4 years (17–77)

Number of men and women: F/M 25/10

Duration of symptoms: 14.9 months (4–48)

LLLT plus exercise

Number randomised: 19

Number included in analyses: 19

Vecchio 1993 
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Age (mean and SD, or range): not reported

Number of men and women: F/M 11/8

Duration of symptoms: not reported

Placebo LLLT plus exercise

Number randomised: 16

Number included in analyses: 16

Age (mean and SD, or range): not reported

Number of men and women: F/M 14/2

Duration of symptoms: not reported

Interventions Intervention: LLLT

Description of modality used: continuous irradiation laser with a CB Medico Master III hand held single
probe laser (Gallium aluminium arsenide diode of class 3B). Each session consisted of three pulses (3
J) to each of a maximum of 5 tender points found on clinical examination. As far as possible, treatment
was concentrated in the subacromial or anterior shoulder regions. The laser was held perpendicular to
the body and skin contact delivered without pressure

Dose: 3 pulses (3 J); wavelength of 830 nm; mean power of 30 mW with a wavelength divergence of ± 1.5
nm and a beam diameter of 3 mm

Frequency of administration: twice weekly for 8 weeks

Control: Placebo LLLT

Description of modality used: same as above except laser device switched o(

Dose: none

Frequency: twice weekly for 8 weeks

Both groups: Supervised exercises

Description of modality used: exercises including pendular swing and wall climbing exercises. A phys-
iotherapist taught exercises on the first session. Pendular swinging was performed in flexion and ex-
tension, abduction and adduction. Participants were also asked to stand facing a wall with both hands
placed on the wall and shoulder elevation gradually increasing bilaterally (wall climbing exercises). On
their second visit, participants were asked to repeat the exercises as shown previously to determine
whether or not the participant had performed them correctly and if not, they were reinstructed

Dose: not reported

Any additional treatment during trial: paracetamol to a maximum of 2 g per day

Outcomes Outcomes assessed at 2 weeks, 4 weeks, 6 weeks and 8 weeks. However, data were analysed at 4 weeks
and 8 weeks only

• Function: VAS from 0 (full function) to 10 (severely limited function)

• Rest pain: VAS from 0 (no pain) to 10 (severe pain)

• Pain on motion: VAS from 0 (no pain) to 10 (severe pain)

• Night pain: VAS from 0 (no pain) to 10 (severe pain)

• Pain on resisted abduction: categorical rating scale (0 = no pain; 1 = mild pain, full power; 2 = moderate
pain, reduced power; 3 = severe pain)

• Total range of motion using a goniometer (unclear if active or passive)

• Adverse events

Vecchio 1993  (Continued)
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Notes Conflicts of interest: not reported

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Patients were randomised to treatment..."

Comment: There was no information on how the allocation sequence was gen-
erated

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "One physiotherapist set up the appropriate probe (active or placebo)
whilst the second 'blinded' physiotherapist administered the treatment."

Comment: Participants and personnel were blinded

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

Low risk Comment: Blinded participants self-reported some outcomes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "Patients were assessed by another observer unaware of the treatment
code"

Comment: Assessor of objective outcomes was blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Comment: Trialists did not report whether there were any dropouts, losses to
follow-up or exclusions, or the number of participants included in each analy-
sis

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Vecchio 1993  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Outpatient physical medicine and rehabilitation clinic, Turkey

Intervention 1: Low-level laser therapy (LLLT) plus hot pack plus exercises

Intervention 2: Therapeutic ultrasound plus hot pack plus exercises

Source of Funding: Not reported

Participants Diagnostic label used by trialists: Subacromial impingement syndrome

Criteria for defining the shoulder condition being treated

Yavuz 2014 
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• Pain during abduction of the shoulder with a painful arc and presence of positive impingement signs
(Hawkins and Neer tests)

• A positive impingement test (subacromial injection of anaesthetic)

• Diagnosis of Stage I or II impingement confirmed by MRI

Any restriction on duration of symptoms: At least 4 weeks

Inclusion Criteria (not listed above)

• 30–65 years of age

Exclusion Criteria (not listed above)

• Had previous fractures of any bone in the shoulder complex or shoulder surgery on the affected side

• Neurologic or inflammatory diseases

• A rotator cu( tear on MRI (Stage III impingement)

• Referring pain due to neck pathologies

• Had received a subacromial injection within 6 months

Baseline characteristics

Intervention 1: LLLT

Number randomised: 16

Number included in analyses: 16

Age: 44.2 ± 8.2 years old

Sex: F/M 7/9

Duration of symptoms: 6.7 ± 4.8 months

Intervention 2: Therapeutic ultrasound

Number randomised: 15

Number included in analyses: 15

Age: 45.3 ± 9.8 years old

Sex: F/M 7/8

Duration of symptoms: 6.3 ± 5.2 months

Interventions Intervention 1: LLLT

Description of modality used: a gallium-aluminum-arsenide (GaAlAs, infrared laser) diode laser device
(Chattanooga Group, USA) with a wavelength of 850 nm, a power output of 100 mV, continuous wave,

and a 0.07 cm2 spot area laser was used for the laser therapy. The LLLT was applied at a maximum of 5
painful points for 1 min at each point over the subacromial region of the shoulder

Dose: 3 J/cm2 to 5 painful points (total 15 J); power output of 100 mV; duration 5 min

Frequency of administration: 5 times a week for 2 weeks (10 sessions)

Intervention 2: Therapeutic ultrasound

Description of modality used: administered to the area over the subacromial region of the shoulder us-
ing a technique of slow circular movement, with continuous mode

Dose: frequency 1 MHz; intensity 2 W/cm2; duration 5 min

Frequency of administration: 5 times a week for 2 weeks (10 sessions)

Yavuz 2014  (Continued)
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Both groups: Hot pack and exercises

Description of modality used: hot pack therapy was applied to all participants in both groups for 10 min.
In addition, all participants received an exercise programme. These exercises included range of motion,
stretching, and progressive resistive exercises

Dose: hot pack for 10 min; each exercise was performed once a day with 10 repetitions

Frequency of administration: 5 times a week for 3 weeks (10 sessions)

Outcomes Outcomes assessed at 1 and 3 months

• Function: Shoulder Pain and Disability Index (SPADI) 0-100, where higher scores indicate worse func-
tion

• Overall pain: VAS from 0 ("no pain at all") to 100 ("the most severe pain that I can imagine")

Notes Conflict of interest: "The authors declare that there is no conflict of interest."

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "These participants were randomly assigned into two groups via a
numbered-envelope system: “LLLT” or “US therapy” was written on a piece of
paper in each sealed envelope, and each patient selected one envelope".

Comment: An adequate method was used to generate the allocation sequence

Allocation concealment
(selection bias)

Low risk Quote: "These participants were randomly assigned into two groups via a
numbered-envelope system: “LLLT” or “US therapy” was written on a piece of
paper in each sealed envelope, and each patient selected one envelope".

Comment: An adequate method was used to conceal the allocation sequence

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: Given the nature of the interventions, participants were not blind to
treatment, and may have had different expectations about the benefits of each
intervention

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

High risk Comment: Unblinded participants, who may have had different expectations
about the benefits of the intervention they received, self-reported all out-
comes of interest to the review

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Quote: "All of the 31 participants completed the trial and were included in the
analysis."

Comment: All randomised participants were analysed

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Yavuz 2014  (Continued)
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Methods Study design: Parallel group RCT

Setting: Outpatients recruited from the Medicine Faculty of Istanbul, University of Istanbul, Turkey

Intervention: Low-level laser therapy (LLLT) plus exercise plus cold pack

Control: Placebo LLLT plus exercise plus cold pack

Source of funding: Not reported

Participants Diagnostic label used by trialist: Subacromial impingement syndrome

Criteria for defining the shoulder condition being treated: at least 3 of the folllowing:

• positive Neer test;

• positive Hawkin's test;

• pain with active shoulder elevation;

• pain with isometric resisted abduction

Any restriction on duration of symptoms

• Not reported

Inclusion Criteria (not listed above)

• None

Exclusion Criteria (not listed above)

• Presence of direct trauma to the shoulder

• Frozen shoulder, acromioclavicular arthritis or rotator cu( tear

• Underlying neurological, inflammatory rheumatic or extrinsic disease (e.g. cervical spondylosis refer-
ring pain to the shoulder)

• Physical therapy given in 6 months prior to the study

• Receiving intra-articular or subacromial steroids in the 3 months prior to treatment

Baseline characteristics

Intervention: LLLT plus exercise plus cold pack

Number randomised: 34

Number included in analyses: 34

Age: 55.32 ± 8.73 years old

Sex: F/M 25/9

Duration of symptoms: 6.5 ± 4.52 months

Control: Placebo LLLT plus exercise plus cold pack

Number randomised: 33

Number included in analyses: 26

Age: 55.0 ± 8.75 years old

Sex: F/M 22/4

Duration of symptoms: 6.42 ± 4.79 months

Interventions Intervention: LLLT

Yeldan 2009 
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Description of modality used: application of GaAs diode laser instrument (Roland Serie Elettronica Pa-
gani), with wavelength 904 nm, frequency range of 5–7000 Hz and maximum peak power of 27, 50 or
27 x 4 W). Laser was applied while sitting on a chair; each participant placed an arm with the hand
supinated in his or her lap. The transducer head was placed on the superior and anterior periarticular

parts of glenohumeral joint, covering an area of approximately 15 cm2. Three pulses (3 J) were applied
to a maximum of 5 tender points found on clinical examination (pain with palpation). As far as possible,
treatment was concentrated on the subacromial and anterior shoulder regions. The laser was held per-
pendicular to the skin without pressure

Dose: 90 seconds at each location with a frequency of 2000 Hz. The treatment duration was approxi-
mately 8 min

Frequency of administration: 5 days per week for 3 weeks

Control: Placebo LLLT

Description of modality used: same as above except the device was set to "o(" mode

Dose: none

Frequency: 5 days per week for 3 weeks

Both groups: Supervised and home exercises and cold pack

Description of modality used: progressive exercise programme including range of motion exercises,
strengthening and stretching exercises, followed by a cold pack application. Exercises were performed
under supervision in the clinic and at home. First week exercises included inferior and posterior cap-
sule stretching, wand exercises (shoulder flexion, abduction, extension, internal and external rota-
tion), active-assisted range of motion exercises and internal rotator exercise (with a towel). In later
weeks, these were performed actively and with Theraband resistance (The Hygenic Corporation). In
the second and third weeks, supraspinatus exercise (empty can) was added. The cold pack was applied
around the shoulder. To promote compliance with the therapy, participants were asked to write a diary
of the exercise programme which was reviewed weekly

Dose: between 15 and 30 min of exercise and 15 min of cold pack

Frequency: twice daily for 3 weeks

Outcomes Outcomes assessed at 3 weeks

• Function: Constant-Murley total score 0–100, with a higher score indicating better function

• Rest pain: VAS from 0 (no pain) to 10 (very severe pain)

• Pain on motion: VAS from 0 (no pain) to 10 (very severe pain)

• Night pain: VAS from 0 (no pain) to 10 (very severe pain)

• Strength (flexion, abduction, external rotation and internal rotation force) using a handheld dy-
namometer

• Range of motion (flexion, extension, abduction, external rotation and internal rotation) using a go-
niometer (unclear if active or passive)

• Adverse events

Notes Conflicts of interest: not reported

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Randomisation was done using Microsoft Excel 'RAND()' function.
Command was =IF(RAND()<=0.5;"laser group";"placebo laser group")."

Yeldan 2009  (Continued)
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Comment: An adequate method was used to generate the allocation sequence

Allocation concealment
(selection bias)

High risk Quote: "The selector (ARO), who did not perform any assessment, was aware
of the randomisation scheme."

Comment: The allocation sequence was not concealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "The subjects were not informed about the true nature of laser applica-
tion"

Quote:"The treating physical therapist (EC) was aware of the nature of this in-
tervention, the physical findings of subjects and the treatment group to which
subjects had been allocated."

Comment: Participants were blinded

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

Low risk Comment: Blinded participants self-reported some outcomes

Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Low risk Quote: "The assessor (IY) was blind to which group the subjects had been allo-
cated."

Comment: Assessor of objective outcomes was blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Quote: "Seven patients in the placebo laser group were unable to complete
the therapy; 26 patients were able to complete the study. The reasons for
dropping out of the study were surgery (2 subjects), scheduling problems (n=3)
or personal circumstances that prevented weekly visits (n=2)."

Comment: The dropouts were all in the placebo group, however the reasons
for loss to follow-up were all given. These were unrelated to the study treat-
ments. Therefore, the results are unlikely to be biased due to this attrition

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data were fully reported for all outcomes reported in the
methods section of the publication, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Yeldan 2009  (Continued)

 
 

Methods Study design: Parallel group RCT

Setting: Outpatient clinic of the Istanbul Physical Therapy and Rehabilitation Education and Research
Hospital, Turkey

Intervention: Therapeutic ultrasound for 4 min plus superficial heat plus TENS plus exercise

Control: Therapeutic ultrasound for 8 min plus superficial heat plus TENS plus exercise

Source of funding: Not reported

Participants Diagnostic label used by trialists: Subacromial impingement syndrome

Criteria for defining the shoulder condition being treated

Yildirim 2013 
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• Subacromial impingement syndrome diagnosed based on clinical diagnostic tests, including the Neer,
Hawkins, painful arc, drop arm, Yergeson, Jobe and supraspinatus tests, and MRI

• Had findings compatible with nerve compression on physical examination

• Passive range of motion was less than 30% compared to the unaffected side

Any restriction on duration of symptoms

• At least 6 months

Inclusion Criteria (not listed above)

• Aged above 40 years

Exclusion Criteria (not listed above)

• Systemic inflammatory rheumatic diseases, decompensated heart failure

• Neurologic deficits and had undergone shoulder and neck surgery

• Received physical therapy and steroid injections for their shoulder pain

• Findings consistent with calcific tendinitis and bursitis on conventional XR images

• Complete lacerations on MRI images

• Adhesive capsulitis or shoulder instability

Baseline characteristics

Intervention: Therapeutic ultrasound for 4 min plus other physical therapy

Number randomised: 50

Number included in analyses: 50

Age: mean: 55.4 ± 7.63 years old

Sex: female: 34; male: 16

Duration of symptoms: mean: 8.34 ± 4.86 months

Control: Therapeutic ultrasound for 8 min plus other physical therapy

Number randomised: 50

Number included in analyses: 50

Age: mean: 54.7 ± 8.67 years

Sex: female: 27; male: 23

Duration of symptoms: mean: 6.66 ± 4.91 months

Interventions Intervention: Therapeutic ultrasound for 4 min

Components of intervention: continuous ultrasound applied using circular motions. A Chattanooga
brand ultrasound machine with a transducer

head size of 5 cm2 was used

Dose: 4 min duration; intensity 1.5 W/cm2; frequency not reported

Frequency of administration: 5 times a week for 3 weeks

Control: Therapeutic ultrasound for 8 min

Components of intervention: continuous ultrasound applied using circular motions. A Chattanooga
brand ultrasound machine with a transducer

head size of 5 cm2 was used

Yildirim 2013  (Continued)

Electrotherapy modalities for rotator cu� disease (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

151



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Dose: 8 min duration; intensity 1.5 W/cm2; frequency not reported

Frequency of administration: 5 times a week for 3 weeks

Both groups: Superficial heat plus TENS plus exercise

Components of intervention: TENS, infrared therapy, and exercises. The initial exercise programme con-
sisted of Codman's pendulum exercises, passive range
of motion exercises and stretching exercises. Posterior capsular stretching exercises and wall walking
exercises were also performed. The exercises were taught to the participants at the beginning of the
physical therapy programme. After the participants achieved full or nearly full range of motion, shoul-
der strengthening exercises were performed. participants were instructed to not to use their affected
arm for daily activities, in particular overhead activities, in order to properly rehabilitate their shoul-
ders. After the participants' shoulders were properly strengthened, they were allowed to abduct their
shoulder greater than 90 degrees and use their arm for daily activities. The exercises were performed
under observation in the outpatient clinic, twice a week, and the participants were instructed to carry
out the exercise programme at home twice a day with 20 repetitions per exercise

Dose: TENS (30 min, no other details reported); infrared therapy (20 min, no other details reported); ex-
ercises (20 repetitions per exercise)

Frequency of administration: TENS (unclear); infrared therapy (unclear); exercises (twice a week for 3
weeks in clinic, and twice a day for 3 weeks at home)

Outcomes Outcomes assessed at 5 weeks

• Function: Constant-Murley total score (0-100 with higher scores denoting better function)

• Function: UCLA shoulder rating scale (34–35 points were classed as excellent, 29–33 points as good
and less than 29 points as poor)

• Overall pain: VAS 0-10 (0 = no pain, 10 = worst pain)

• Active range of motion in flexion, abduction, external rotation, internal rotation (Constant-Murley sub-
scores)

• Strength (Constant-Murley sub-score)

Notes Conflicts of interest: "The writers have no conflict of interest to declare."

Funding: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "The 100 patients included in this study were divided into 2 groups
each consisting of 50 patients using consecutive sequential randomization".

Comment: An adequate method was used to generate the allocation sequence

Allocation concealment
(selection bias)

Unclear risk Comment: There was no information on how the allocation sequence was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Quote: "A prospective, randomized, single-blind study was performed"

Comment: The trialists did not specify who was blinded in this trial (partici-
pants, personnel or outcome assessors). It is likely participants were not blind-
ed (and personnel certainly were not blinded). Participants may have had dif-
ferent expectations about the benefits of each intervention

Blinding of outcome as-
sessment (detection bias) 
Self-reported outcomes

High risk Comment: Unblinded participants who may have had different expectations
about the benefits of the intervention they received self-reported some out-
comes

Yildirim 2013  (Continued)
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Blinding of outcome as-
sessment (detection bias) 
Objectively rated out-
comes

Unclear risk Quote: "A prospective, randomized, single-blind study was performed"

Comment: The trialists did not specify who was blinded in this trial (partici-
pants, personnel or outcome assessors). It is therefore unclear whether asses-
sors of objective outcomes were blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: No losses to follow-up, withdrawals or post-randomisation exclu-
sions were reported, and outcome data is analysed based on all randomised
participants

Selective reporting (re-
porting bias)

Unclear risk Comment: Outcome data for all outcomes specified in the methods section
of the publication were fully reported, but without a trial protocol it is unclear
whether other outcomes were measured but not reported based on the nature
of the results

Other bias Low risk Comment: No other sources of bias identified

Yildirim 2013  (Continued)

 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Ainsworth 2007 Ineligible condition: 29% of participants were classified as "capsular pattern positive", suggesting
that they had adhesive capsulitis. We were unable to obtain data for the subgroup of participants
with rotator cu( disease

Dickens 2005 Ineligible intervention: multi-modal physiotherapy, where effect of electrotherapy modality could
not be isolated

Ginn 2005 Ineligible intervention: multi-modal physiotherapy, where effect of electrotherapy modality could
not be isolated

Hay 2003 Ineligible intervention: multi-modal physiotherapy, where effect of electrotherapy modality could
not be isolated

Herrera-Lasso 1993 Ineligible condition: 31% of participants had periarthritis and we were unable to obtain data for the
subgroup of participants with rotator cu( disease

Taverner 2014 Ineligible condition: participants were only reported as having "shoulder pain", and it was unclear
if participants with adhesive capsulitis, myofascial neck and shoulder pain condition, rheumatoid
arthritis or pain due to trauma were excluded

Van der Heijden 1999b Ineligible condition: most participants had pain radiating below the elbow, ˜10% had shoulder
pain caused by trauma, and the number of participants with adhesive capsulitis unclear

 

Characteristics of studies awaiting assessment [ordered by study ID]
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Outcomes  

Notes  

Dal Conte 1990  (Continued)
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Participants  

Interventions  

Outcomes  

Notes  

Gudmundsen 1987 

 
 

Methods Requires translation

Participants  

Interventions  

Outcomes  

Notes  

Güler 2009 
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Interventions  

Outcomes  

Notes  

Jiménez-García 2008 
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Outcomes  

Notes  

Knorre 1990  (Continued)

 

 

A D D I T I O N A L   T A B L E S
 

Therapeutic ultrasound

Study ID Dose Session dura-
tion

No. sessions
per week

No. weeks
treatment

Total no. ses-
sions

Al Dajah 2014 Frequency: 3 MHz
Intensity: 0.5 W/cm2

10 minutes 1 1 1

Bansal 2011 Frequency: 1 MHz
Intensity: 0.6 W/cm2

6-8 minutes 10 1.5 10

Berry 1980 Frequency: NR
Intensity: NR

10 minutes 2 4 8

Calis 2011 Frequency: 3 MHz
Intensity: 1.5 W/cm2

5 minutes 7 2 15

Celik 2009 Frequency: 1 MHz
Intensity: 1 W/cm2

4 minutes 5 3 15

Clews 1987 Frequency: NR
Intensity: 0.8 W/cm2

15 minutes 3 0.5 3

Downing 1986 Frequency: 1 MHz
Intensity: 1.2 W/cm2

6 minutes 3 4 12

Ebenbichler
1999

Frequency: 0.89 MHz
Intensity: 2.5 W/cm2

15 minutes 3 to 5 6 24

Giombini 2006 Frequency: 1 MHz
Intensity: 2 W/cm2

15 minutes 3 4 12

Grymel-Kulesza
2007

Frequency: NR
Intensity: NR

NR 5 2 10

Johansson
2005

Frequency: 1 MHz
Intensity: 1 W/cm2

10 minutes 2 5 10

Kurtai Gursel
2004

Frequency: 1 MHz
Intensity: 1.5 W/cm2

10 minutes 5 3 15

Nykanen 1995 Frequency: 1 MHz
Intensity: 1 W/cm2

10 minutes 3 3 to 4 10 to 12

Ozgen 2012 Frequency: NR
Intensity: 1.5 W/cm2

5 minutes NR 3 NR

Table 1.   Characteristics of electrotherapy modalities 
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Perron 1997 Frequency: 1 MHz
Intensity: 0.8 W/cm2

5 minutes 3 3 9

Polimeni 2003 Frequency: NR
Intensity: 1.5 W/cm2

NR 7 1.5 10

San Segundo
2008

Frequency: 1 MHz
Intensity: 2 W/cm2

7 minutes 3 3 9

Santamato
2009

Frequency: 1 MHz
Intensity: 2 W/cm2

10 minutes 5 2 10

Shehab 2000 Frequency: NR
Intensity: 0.5 W/cm2

10 minutes 3 to 5 3 to 5 13

Yavuz 2014 Frequency: 1 MHz
Intensity: 2 W/cm2

5 minutes 5 2 10

Yildirim 2013 Frequency: NR
Intensity: 1.5 W/cm2

4 or 8 minutes 5 3 15

Low-level laser therapy (LLLT)

Study ID Dose Session dura-
tion

No. sessions
per week

No. weeks
treatment

Total no. ses-
sions

Abrisham 2011 Wavelength: 890 nm
Power: 7-10 W
Frequency: 80-1500 Hz
Intensity: 2 to 4 J/cm2

6 minutes 5 2 10

Bal 2009 Wavelength: 904 nm
Power: 27 W
Frequency: 5500 Hz
Intensity: 1.6 J/cm2

10 minutes 5 2 10

Bingol 2005 Wavelength: 904 nm
Power: 50 W
Frequency: 2000 Hz
Intensity: 2.98 J/cm2

5 minutes 5 2 10

Calis 2011 Wavelength: 904 nm
Power: 6 mW
Frequency: 16 Hz
Intensity: 1 J/cm2

2 minutes 7 2 15

Dogan 2010 Wavelength: 850 nm
Power: 100 mV
Frequency: NR
Intensity: 3 J/cm2

5-6 minutes 5 3 14

England 1989 Wavelength: 904 nm
Power: 10 W
Frequency: 4000 Hz
Intensity: NR

5 minutes 3 2 6

Eslamian 2012 Wavelength: 830 nm
Power: 100 mW

5 minutes 3 3 to 4 10

Table 1.   Characteristics of electrotherapy modalities  (Continued)
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Frequency: NR
Intensity: 4 J/cm2

Kelle 2014 Wavelength: 904 nm
Power: NR
Frequency: 3500 Hz
Intensity: 2 J/cm2

2.5 minutes 3 3 9

Montes-Molina
2012a

Wavelength: 810 nm
Power: 100 mW
Frequency: NR
Intensity: 1.4 J/cm2

NR 3 4 10

Otadi 2012 Wavelength: 830 nm
Power: 30 mW
Frequency: NR
Intensity: 1 J/cm2

NR 3 4 10

Saunders 1995 Wavelength: 820 nm
Power: 40 mW
Frequency: 5000 Hz
Intensity: 30 J/cm2

3 minutes 3 3 9

Vecchio 1993 Wavelength: 830 nm
Power: 30 mW
Frequency: NR
Intensity: NR

NR 2 8 16

Yavuz 2014 Wavelength: 850 nm
Power: 100 mW
Frequency: NR
Intensity: 3 J/cm2

5 minutes 5 2 10

Yeldan 2009 Wavelength: 904 nm
Power: NR
Frequency: 2000 Hz
Intensity: NR

8 minutes 5 3 15

Transcutaneous electrical nerve stimulation (TENS)

Study ID Dose Session dura-
tion

No. sessions
per week

No. weeks
treatment

Total no. ses-
sions

Baskurt 2006 Frequency: 100 Hz
Pulse duration: 0.1 ms

20 minutes 1 1 1

Eyigor 2010 Frequency: 100 Hz
Pulse duration: 150 µsn

NR 5 3 15

Grymel-Kulesza
2007

Frequency: 100 Hz
Pulse duration: 50 µs

NR 5 2 10

Kocyigit 2012 Frequency: 3 Hz
Pulse duration: 250 µs

30 minutes 1 1 1

Korkmaz 2010 Frequency: 100 Hz
Pulse duration: 150 µsn

20 minutes 5 4 20

Ozgen 2012 Frequency: 60 Hz 20 minutes NR 3 NR

Table 1.   Characteristics of electrotherapy modalities  (Continued)
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Pulse duration: 60 µsn

Pan 2003 Frequency: 95 Hz
Pulse duration: 0.5 ms

20 minutes 3 4 12

Shehab 2000 Frequency: 50 Hz
Pulse duration: NR

30 minutes 3 to 5 3 to 5 13

Pulsed electromagnetic field (PEMF)

Study ID Dose Session dura-
tion

No. sessions
per week

No. weeks
treatment

Total no. ses-
sions

Aktas 2007 Frequency: 50 Hz
Intensity: 30 G

25 minutes 5 3 15

Binder 1984 Frequency: 73 ± 2 Hz
Intensity: NR

5-9 hours 7 8 56

Chard 1988 Frequency: 72 ± 3 Hz
Intensity: NR

2 or 8 hours 7 8 56

Galace de Fre-
itas 2014

Frequency: 50 Hz
Intensity: 200 G

30 minutes 3 3 9

Microwave diathermy

Study ID Dose Session dura-
tion

No. sessions
per week

No. weeks
treatment

Total no. ses-
sions

Akyol 2012 Power: 100 W
Temperature: NR

20 minutes 5 3 15

Rabini 2012 Power: 40 W
Temperature: 38°C

30 minutes 3 4 12

Acetic acid iontophoresis

Study ID Dose Session dura-
tion

No. sessions
per week

No. weeks
treatment

Total no. ses-
sions

Leduc 2003 Current: 5 mA 15-20 minutes 1 to 2 6 10

Perron 1997 Current: 5 mA 20 minutes 3 3 9

High intensity laser therapy

Study ID Dose Session dura-
tion

No. sessions
per week

No. weeks
treatment

Total no. ses-
sions

Santamato
2009

Wavelength: 1064 nm
Power: 6 W
Frequency: NR
Intensity: 760 mJ/cm2

10 minutes 5 2 10

Light therapy

Table 1.   Characteristics of electrotherapy modalities  (Continued)
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Study ID Dose Session dura-
tion

No. sessions
per week

No. weeks
treatment

Total no. ses-
sions

Montes-Molina
2012b

Wavelength: 950 nm
Power: 310 mW
Frequency: NR
Intensity: 10.3 J/cm2

NR 5 2 10

Microcurrent electrical stimulation

Study ID Dose Session dura-
tion

No. sessions
per week

No. weeks
treatment

Total no. ses-
sions

Atya 2012 Intensity: 30-40 mA
Pulse frequency: 10 Hz

20 minutes 3 6 18

Table 1.   Characteristics of electrotherapy modalities  (Continued)

NR = Not reported
 
 

Study ID Overall
pain

Function Pain on
motion

Global as-
sessment

Quality of
life

Adverse
events

Abrisham 2011 X         X

Aktas 2007 X X X      

Akyol 2012 X X X   X X

Al Dajah 2014 X          

Atya 2012   X X      

Bal 2009   X   X   X

Bansal 2011 X          

Baskurt 2006 X          

Berry 1980 X     X   X

Binder 1984 X     X   X

Bingol 2005 X         X

Calis 2011 X X X      

Celik 2009 X X        

Chard 1988 X   X X    

Clews 1987 X          

Dogan 2010 X X       X

Table 2.   Outcome matrix 
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Downing 1986 X X   X    

Ebenbichler 1999 X X X X X X

England 1989 X X        

Eslamian 2012 X X        

Eyigor 2010 X X X X X  

Galace de Freitas 2014 X X        

Giombini 2006 X X X X   X

Grymel-Kulesza 2007            

Johansson 2005   X       X

Kelle 2014 X X X   X X

Kocyigit 2012 X          

Korkmaz 2010 X X X X X X

Kurtai Gursel 2004 X X X      

Leduc 2003   X        

Montes-Molina 2012a X X       X

Montes-Molina 2012b X X       X

Nykanen 1995 X X        

Otadi 2012 X X        

Ozgen 2012 X X X X   X

Pan 2003 X X       X

Perron 1997     X      

Polimeni 2003   X        

Rabini 2012 X X       X

San Segundo 2008 X X        

Santamato 2009 X X        

Saunders 1995 X          

Shehab 2000 X          

Vecchio 1993 X X X     X

Table 2.   Outcome matrix  (Continued)
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Yavuz 2014 X X        

Yeldan 2009 X X X     X

Yildirim 2013 X X        

FREQUENCY 40 33 15 10 5 19

Table 2.   Outcome matrix  (Continued)
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Study ID: Berry 1980

Participants: Rotator cu� lesions 
Intervention: Therapeutic ultrasound 
Control: Placebo ultrasound plus placebo tolmetin sodium

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Overall pain (VAS 0-100, 0 = no pain) at 2
weeks

33.7 34 12 29.4 23.6 12 4.30 (-19.12,
27.72)

Overall pain (VAS 0-100, 0 = no pain) at 4
weeks

41.2 36.6 12 22 28.6 12 19.20 (-7.08,
45.48)

Range of shoulder abduction (degrees, un-
clear if active or passive) at 2 weeks

96.3 34.2 12 107.3 25.1 12 -11.00 (-35.00,
13.00)

Range of shoulder abduction (degrees, un-
clear if active or passive) at 4 weeks

95.6 37.1 12 120.8 30.1 12 -25.20 (-52.23,
1.83)

  Events Total Events Total Risk ratio (95%
CI)

Global assessment of treatment success (par-
ticipant does not need a glucocorticoid injec-
tion, according to clinician) at 4 weeks

6 12 9 12 0.67 (0.35, 1.28)

 

Study ID: Ebenbichler 1999

Participants: Calcific tendinitis

Intervention: Therapeutic ultrasound 
Control: Placebo ultrasound

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Table 3.   Therapeutic ultrasound versus placebo 
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Overall pain (Binder's pain score 0-52, 0 = no
pain) change from baseline to 6 weeks

-14.9 9.71 32 -6.3 9.73 29 -8.60 (-13.48,
-3.72)

Overall pain (Binder's pain score 0-52, 0 = no
pain) change from baseline to 9 months

-13.7 12.54 31 -11.3 12.84 25 -2.40 (-9.09, 4.29)

Function (Constant-Murley total score 0-100,
higher = better function) change from base-
line to 6 weeks

17.8 16.09 32 3.7 18.40 29 14.10 (5.39, 22.81)

Function (Constant-Murley total score 0-100,
higher = better function) change from base-
line to 9 months

15.7 19.63 31 12.4 18.41 25 3.30 (-6.69, 13.29)

Quality of life (VAS 0-10, 0 = excellent quality)
change from baseline to 6 weeks

2.6 2.50 32 0.4 2.63 29 2.20 (0.91, 3.49)

Quality of life (VAS 0-10, 0 = excellent quality)
change from baseline to 9 months

2.4 3.27 31 1.9 2.66 25 0.50 (-1.05, 2.05)

  Events Total Events Total Risk ratio (95%
CI)

Global assessment of treatment success
("clinical improvement", not defined) at 6
weeks

29 32 15 29 1.75 (1.21, 2.53)

Global assessment of treatment success
("clinical improvement", not defined) at 9
months

24 31 14 25 1.38 (0.93, 2.05)

Requring surgery during 9 month treatment
and follow-up period

Zero events in both groups

Total adverse events during 9 month treat-
ment and follow-up period

Zero events in both groups

Work status "…the number of days lost from work during treatment and follow-up were moderate...nine patients missed work (four
and five, respectively)".

Table 3.   Therapeutic ultrasound versus placebo  (Continued)
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Study ID: Calis 2011

Participants: Subacromial impingement syndrome 
Intervention: Therapeutic ultrasound plus exercise plus hot pack 
Control: Exercise plus hot pack

Outcome Intervention Control Effect Estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Overall pain (VAS 0-10, 0 = no pain) at 3
weeks

2.21 2.09 21 3.96 2.71 16 -1.75 (-3.35, -0.15)

Function (Constant-Murley total score:
0-100, higher score = better function) at 3
weeks

62.85 6.85 21 56.25 13.12 16 6.60 (-0.46, 13.66)

Pain on motion (VAS 0-10, 0 = no pain) at 3
weeks

4.24 2.26 21 5.51 1.89 16 -1.27 (-2.61, 0.07)

Night pain (VAS 0-10, 0 = no pain) at 3
weeks

3.74 2.18 21 4.84 2.72 16 -1.10 (-2.73, 0.53)

Shoulder abduction (degrees, unclear if
active or passive) at 3 weeks

155.95 9.21 21 150.37 5.03 16 5.58 (0.93, 10.23)

Shoulder flexion (degrees, unclear if ac-
tive or passive) at 3 weeks

177.04 3.74 21 172.18 6.93 16 4.86 (1.11, 8.61)

Shoulder internal rotation (degrees, un-
clear if active or passive) at 3 weeks

74.85 7.29 21 69.18 7.67 16 5.67 (0.79, 10.55)

Shoulder external rotation (degrees, un-
clear if active or passive) at 3 weeks

81.66 5.82 21 78.25 6.72 16 3.41 (-0.72, 7.54)

 

Study ID: Celik 2009

Participants: Subacromial impingement syndrome 
Intervention: Therapeutic ultrasound plus TENS plus exercise 
Control: Placebo ultrasound plus TENS plus exercise

Table 4.   Therapeutic ultrasound as add-on to other physical therapy 
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Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Overall pain (VAS 0-10, 0 = no pain) at 3
weeks

3 NR 20 2 NR 16 1 (95% CI not es-
timable)

Overall pain (VAS 0-10, 0 = no pain) at 6
weeks

2 NR 20 1 NR 16 1 (95% CI not es-
timable)

Function (Constant-Murley score 0-100,
higher score = better function) at 3 weeks

58.3 9.07 20 61.06 8.06 16 -2.76 (-8.36, 2.84)

Function (Constant-Murley score 0-100,
higher score = better function) at 6 weeks

65.65 7.65 20 65.25 7.61 16 0.40 (-4.61, 5.41)

Shoulder forward elevation (degrees) at 3
weeks

170.2 9.87 20 174.38 8.94 16 -4.18 (-10.34, 1.98)

Shoulder forward elevation (degrees) at 6
weeks

175.55 6 20 177.38 4.43 16 -1.83 (-5.24, 1.58)

Shoulder internal rotation (degrees) at 3
weeks

75.2 14.93 20 84.19 7.57 16 -8.99 (-16.51, -1.47)

Shoulder internal rotation (degrees) at 6
weeks

83.15 10.9 20 87.06 6.77 16 -3.91 (-9.73, 1.91)

Shoulder external rotation (degrees) at 3
weeks

77.15 13.36 20 79.75 14.6 16 -2.60 (-11.84, 6.64)

Shoulder external rotation (degrees) at 6
weeks

84.35 9.61 20 84.63 8.36 16 -0.28 (-6.16, 5.60)

 

Study ID: Clews 1987

Participants: Rotator cu� tendinitis 
Intervention: Therapeutic ultrasound plus ice 
Control: Placebo ultrasound plus ice

Table 4.   Therapeutic ultrasound as add-on to other physical therapy  (Continued)
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Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Pain after strength test (VAS 0-10) at 3
days

3.2 1.2 6 2.7 1.9 6 0.50 (-1.30, 2.30)

Strength (maximal isometric force produc-
tion, measured in peak force) % change
from baseline to 3 days

11 9.5 6 -1.5 9 6 12.50 (2.03, 22.97)

 

Study ID: Downing 1986

Participants: Supraspinatus tendinitis or subacromial bursitis 
Intervention: Therapeutic ultrasound plus exercise plus NSAID 
Control: Placebo ultrasound plus exercise plus NSAID

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Overall pain (4-point categorical rating
scale, 0 = no pain) at 4 weeks

"No significant difference between the sham and true US groups, however, existed in the proportion of patients who im-
proved"

Function (any vs no interference with
sleep, dress, work, grooming and sports)
at 4 weeks

"Approximately one half of the patients in both groups improved in each category but, again, no significant difference existed
between the mean scores of the sham and true US groups"

Global assessment of treatment success
at 4 weeks

"Both the patients and the physician recorded that 50% of the patients improved their overall status."

Shoulder flexion (degrees, unclear if ac-
tive or passive) at 4 weeks

87 6.63 11 89 3 9 -2.00 (-6.38, 2.38)

Shoulder abduction (degrees, unclear if
active or passive) at 4 weeks

85 13.27 11 80 9 9 5.00 (-4.80, 14.80)

Shoulder internal rotation (degrees, un-
clear if active or passive) at 4 weeks

76 23.22 11 58 27 9 18.00 (-4.35, 40.35)

Table 4.   Therapeutic ultrasound as add-on to other physical therapy  (Continued)
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Shoulder external rotation (degrees, un-
clear if active or passive) at 4 weeks

75 39.80 11 72 24 9 3.00 (-25.27, 31.27)

 

Study ID: Kurtai Gursel 2004

Participants: Supraspinatus tendinosis, subacromial bursitis, rotator cu� tear or bicipital tendinosis 
Intervention: Therapeutic ultrasound plus hot pack plus interferential current plus exercise 
Control: Sham ultrasound plus hot pack plus interferential current plus exercise

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Rest pain (0-3 categorical rating scale, 0 =
no pain) at 3 weeks

1 0.1 17 1.3 0.4 16 -0.30 (-0.50, -0.10)

Function (Dutch SDQ 0-100, higher =
worse function) at 3 weeks

41.5 20.3 17 38.2 15.6 16 3.30 (-9.01, 15.61)

Pain on motion (0-3 categorical rating
scale, 0 = no pain) at 3 weeks

1.9 0.2 17 2.1 0.2 16 -0.20 (-0.34, -0.06)

Active shoulder abduction (degrees) at 3
weeks

150.2 20 17 162.2 16.7 16 -12.00 (-24.54, 0.54)

Active shoulder flexion (degrees) at 3
weeks

156.4 12.6 17 160.3 12 16 -3.90 (-12.29, 4.49)

Active shoulder extension (degrees) at 3
weeks

51.7 9 17 57.2 7.9 16 -5.50 (-11.27, 0.27)

Active shoulder external rotation (de-
grees) at 3 weeks

81.4 15.5 17 87.8 5.4 16 -6.40 (-14.23, 1.43)

Active shoulder internal rotation (degrees)
at 3 weeks

71.4 18.7 17 72.2 13.4 16 -0.80 (-11.85, 10.25)

 

Study ID: Nykanen 1995

Table 4.   Therapeutic ultrasound as add-on to other physical therapy  (Continued)
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Participants: Painful arc or supraspinatus tendinopathy/tendinitis 
Intervention: Therapeutic ultrasound plus massage plus exercises 
Control: Sham ultrasound plus massage plus exercises

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Overall pain (Pain Index 1-5, higher score =
worse pain) at 3-4 weeks

2.5 0.7 35 2.4 0.9 37 0.10 (-0.27, 0.47)

Overall pain (Pain Index 4-20, higher score
= worse pain) at 4 months

13 5 32 13 4 35 0.00 (-2.18, 2.18)

Overall pain (Pain Index 4-20, higher score
= worse pain) at 12 months

13 5 30 13 4 37 0.00 (-2.21, 2.21)

Function (ADL-score 2-10, higher score =
worse function): at 3-4 weeks

4.2 1.3 35 4.4 1.4 37 -0.20 (-0.82, 0.42)

Function (ADL-score 3-14, higher score =
worse function): at 4 months

6.9 2.4 32 7.4 2 35 -0.50 (-1.56, 0.56)

Function (ADL-score 3-14, higher score =
worse function): at 12 months

7 2.4 30 7.3 2.3 37 -0.30 (-1.43, 0.83)

 

Study ID: Polimeni 2003

Participants: Supraspinatus tendinitis or biceps tendinitis 
Intervention: Therapeutic ultrasound plus mobilisation plus exercises 
Control: Mobilisation plus exercises

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Function (Constant-Murley total score
0-100, higher = better function) at 10 days

No usable outcome data, though difference between groups not statistically significant

Table 4.   Therapeutic ultrasound as add-on to other physical therapy  (Continued)
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Function (Constant-Murley total score
0-100, higher = better function) at 40 days

No usable outcome data, though difference between groups not statistically significant

 

Study ID: San Segundo 2008

Participants: Rotator cu� tendinitis or partial rotator cu� tears 
Intervention: Therapeutic ultrasound plus exercises 
Control: Placebo ultrasound plus exercises

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Rest pain (VAS 0-100, 0 = no pain) at 3
weeks

40.1 20.7 16 44.6 20.3 15 -4.50 (-18.94, 9.94)

Rest pain (VAS 0-100, 0 = no pain) at 5
weeks

35.5 21.1 16 44.9 18.9 15 -9.40 (-23.48, 4.68)

Function (Constant-Murley total score
0-100, higher = better function) at 3 weeks

57.4 18.1 16 50.1 15.6 15 7.30 (-4.57, 19.17)

Function (Constant-Murley total score
0-100, higher = better function) at 5 weeks

61.3 17.8 16 51.1 16.1 15 10.20 (-1.74, 22.14)

Night pain (VAS 0-100, 0 = no pain) at 3
weeks

20.7 21.6 16 25.2 32.5 15 -4.50 (-24.06, 15.06)

Night pain (VAS 0-100, 0 = no pain) at 5
weeks

15.6 20.6 16 21.6 26.3 15 -6.00 (-22.70, 10.70)

Table 4.   Therapeutic ultrasound as add-on to other physical therapy  (Continued)

NR = not reported
 
 

Study ID: Al Dajah 2014

Participants: Shoulder impingement syndrome 
Intervention: Therapeutic ultrasound 

Table 5.   Therapeutic ultrasound versus another active intervention 
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Control: SoQ tissue mobilisation and proprioceptive neuromuscular facilitation

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Overall pain (VAS 0-10) immediately after
1 treatment session (day 1)

5.23 0.72 15 3.8 0.79 15 1.43 (0.89, 1.97)

External rotation (degrees, unclear if ac-
tive or passive) immediately after 1 treat-
ment session (day 1)

40.33 5.6 15 52.4 4.9 15 -12.07 (-15.84, -8.30)

 

Study ID: Bansal 2011

Participants: Supraspinatus tendinitis 
Intervention: Therapeutic ultrasound plus Codman's exercises 
Control: Deep friction massage technique plus Codman's exercises

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Overall pain (VAS 0-10) at 10 days 2.1 NR 20 1.4 NR 20 0.7 (95% CI not es-
timable)

Active shoulder abduction (degrees) at 10
days

105.65 NR 20 107.15 NR 20 -1.5 (95% CI not es-
timable)

 

Study ID: Berry 1980

Participants: Rotator cu� lesions 
Intervention: Therapeutic ultrasound 
Control: Glucocorticoid injection plus tolmetin sodium

Outcome Intervention Control Effect estimate

Table 5.   Therapeutic ultrasound versus another active intervention  (Continued)
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  Mean SD n Mean SD n Mean difference
(95% CI)

Overall pain (VAS 0-100, 0 = no pain) at 2
weeks

33.7 34 12 26.2 21.3 12 7.50 (-15.20, 30.20)

Overall pain (VAS 0-100, 0 = no pain) at 4
weeks

41.2 36.6 12 29.2 24.3 12 12.00 (-12.86, 36.86)

Range of shoulder abduction (degrees,
unclear if active or passive) at 2 weeks

96.3 34.2 12 95.2 22.9 12 1.10 (-22.19, 24.39)

Range of shoulder abduction (degrees,
unclear if active or passive) at 4 weeks

95.6 37.1 12 93.2 25.7 12 2.40 (-23.14, 27.94)

  Events Total Events Total Risk ratio (95% CI)

Global assessment of treatment success
(participant does not need a glucocorti-
coid injection, according to clinician) at 4
weeks

6 12 5 12 1.20 (0.50, 2.88)

 

Study ID: Berry 1980

Participants: Rotator cu� lesions 
Intervention: Therapeutic ultrasound 
Control: Glucocorticoid injection plus placebo tolmetin sodium

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Overall pain (VAS 0-100, 0 = no pain) at 2
weeks

33.7 34 12 20.6 20.5 12 13.10 (-9.36, 35.56)

Overall pain (VAS 0-100, 0 = no pain) at 4
weeks

41.2 36.6 12 26.6 22.5 12 14.60 (-9.71, 38.91)

Range of shoulder abduction (degrees,
unclear if active or passive) at 2 weeks

96.3 34.2 12 107.2 34.5 12 -10.90 (-38.39, 16.59)

Table 5.   Therapeutic ultrasound versus another active intervention  (Continued)
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Range of shoulder abduction (degrees,
unclear if active or passive) at 4 weeks

95.6 37.1 12 100.6 37.7 12 -5.00 (-34.93, 24.93)

  Events Total Events Total Risk ratio (95% CI)

Global assessment of treatment success
(participant does not need a glucocorti-
coid injection, according to clinician) at 4
weeks

6 12 6 12 1.00 (0.45, 2.23)

 

Study ID: Berry 1980

Participants: Rotator cu� lesions 
Intervention: Therapeutic ultrasound 
Control: Acupuncture

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Overall pain (VAS 0-100, 0 = no pain) at 2
weeks

33.7 34 12 38.6 26.7 12 -4.90 (-29.36, 19.56)

Overall pain (VAS 0-100, 0 = no pain) at 4
weeks

41.2 36.6 12 34.1 27.2 12 7.10 (-18.70, 32.90)

Range of shoulder abduction (degrees,
unclear if active or passive) at 2 weeks

96.3 34.2 12 95.5 27.6 12 0.80 (-24.07, 25.67)

Range of shoulder abduction (degrees,
unclear if active or passive) at 4 weeks

95.6 37.1 12 103.5 36.6 12 -7.90 (-37.39, 21.59)

  Events Total Events Total Risk ratio (95% CI)

Global assessment of treatment success
(participant does not need a glucocorti-
coid injection, according to clinician) at 4
weeks

6 12 5 12 1.20 (0.50, 2.88)

 

Table 5.   Therapeutic ultrasound versus another active intervention  (Continued)
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Study ID: Clews 1987

Participants: Rotator cu� tendinitis 
Intervention: Therapeutic ultrasound plus ice 
Control: Massage plus ice

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Pain after strength test (VAS 0-10 at
strength testing) at 3 days

3.2 1.2 6 2.8 1.2 6 0.40 (-0.96, 1.76)

Strength (maximal isometric force produc-
tion, measured in peak force) % change
from baseline to 3 days

11 9.5 6 9.8 8.8 6 1.20 (-9.16, 11.56)

 

Study ID: Giombini 2006

Participants: Supraspinatus tendinopathy 
Intervention: Therapeutic ultrasound 
Control: Supervised and home exercises

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Rest pain (VAS 0-10, 0 = no pain) at 4
weeks

5.8 0.96 12 5.3 0.65 11 0.50 (-0.17, 1.17)

Rest pain (VAS 0-10, 0 = no pain) at 10
weeks

5.15 0.87 12 4.9 0.88 11 0.25 (-0.47, 0.97)

Function (Constant-Murley total score,
0-100, higher = better function) at 4 weeks

60 3.21 12 61.2 4.28 11 -1.20 (-4.31, 1.91)

Function (Constant-Murley total score,
0-100, higher = better function) at 10
weeks

61.75 4.18 12 63.27 5.56 11 -1.52 (-5.57, 2.53)

Table 5.   Therapeutic ultrasound versus another active intervention  (Continued)
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  Events Total Events Total Risk ratio (95% CI)

Global assessment of treatment success
(ready to return to sport) at 4 weeks

6 12 4 11 1.38 (0.52, 3.61)

Global assessment of treatment success
(ready to return to sport) at 10 weeks

4 12 4 11 0.92 (0.30, 2.81)

Adverse events Zero events in both groups

 

Study ID: Johansson 2005

Participants: Subacromial impingement syndrome 
Intervention: Therapeutic ultrasound plus home exercises 
Control: Acupuncture plus home exercises

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Function (combined Constant-Murley,
Adolfsson-Lysholm shoulder score and
UCLA-score, 0-100, higher score = better
function) at 6 weeks

76 11 41 79 9 44 -3.00 (-7.29, 1.29)

Function (combined Constant-Murley,
Adolfsson-Lysholm shoulder score and
UCLA-score, 0-100, higher score = better
function) at 6 months

83 15 41 83 17 44 0.00 (-6.81, 6.81)

Function (combined Constant-Murley,
Adolfsson-Lysholm shoulder score and
UCLA-score, 0-100, higher score = better
function) at 12 months

85 14 41 88 13 44 -3.00 (-8.75, 2.75)

Total adverse events during 12-month fol-
low-up period

Zero events in both groups

Table 5.   Therapeutic ultrasound versus another active intervention  (Continued)

NR = not reported
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Study ID: England 1989

Participants: Supraspinatus or bicipital tendinitis 
Intervention: Low-level laser therapy (LLLT) 
Control: Placebo LLLT

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Median difference
(95% CI)

Overall pain (VAS 0-10, higher score =
more pain) at 2 weeks

NR NR < = 10 NR NR < = 10 2.5 (2.01, 3)

Function (VAS 0-10, higher score = worse
function) at 2 weeks

NR NR < = 10 NR NR < = 10 1.5 (-0.01, 3.99)

Active shoulder abduction (degrees) at 2
weeks

NR NR < = 10 NR NR < = 10 20 (10, 40)

Active shoulder flexion (degrees) at 2
weeks

NR NR < = 10 NR NR < = 10 15 (5, 29)

Active shoulder extension (degrees) at 2
weeks

NR NR < = 10 NR NR < = 10 6 (0, 20)

 

Study ID: Saunders 1995

Participants: Supraspinatus tendinitis 
Intervention: Low-level laser therapy (LLLT) 
Control: Placebo LLLT

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference (95%
CI)

Strength (muscle force (N)) at 3 weeks 172.01 40.70 12 125.55 27.44 12 46.46 (18.69, 74.23)

  Events Total Events Total Risk ratio (95% CI)

Table 6.   LLLT versus placebo 

C
o
ch
ra
n
e

L
ib
ra
ry

T
ru
ste

d
 e
v
id
e
n
ce
.

In
fo
rm

e
d
 d
e
cisio

n
s.

B
e
tte

r h
e
a
lth

.

  

C
o
ch
ra
n
e D

a
ta
b
a
se o

f S
ystem

a
tic R

e
vie

w
s



E
le
ctro

th
e
ra
p
y
 m
o
d
a
litie

s fo
r ro

ta
to
r cu

�
 d
ise

a
se
 (R

e
v
ie
w
)

C
o
p
yrig

h
t ©

 2016 T
h
e C

o
ch
ra
n
e C

o
lla
b
o
ra
tio
n
. P
u
b
lish

ed
 b
y Jo

h
n
 W
ile
y &

 S
o
n
s, Ltd

.

1
7
6

Overall pain (number of participants
with "improved" pain) at 3 weeks

10 12 5 12 2.00 (0.98, 4.09)

Table 6.   LLLT versus placebo  (Continued)

NR = not reported
 
 

Study ID: Abrisham 2011

Participants: Rotator cu� and bicep tendinitis 
Intervention: Low-level laser therapy (LLLT) plus exercise 
Control: Placebo LLLT plus exercise

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Overall pain (10 point scale, 0 = no pain) at
2 weeks

2.1 0.5 40 3 1 40 -0.90 (-1.25, -0.55)

Active abduction (degrees) at 2 weeks 102.6 6.8 40 87.9 7.9 40 14.70 (11.47, 17.93)

Active flexion (degrees) at 2 weeks 102.6 6.6 40 88 6 40 14.60 (11.84, 17.36)

Active external rotation (degrees) at 3
weeks

51.3 5 40 49.4 4.8 40 1.90 (-0.25, 4.05)

Total adverse events during 2-week inter-
vention period

Zero events in both groups

 

Study ID: Bal 2009

Participants: Subacromial impingement syndrome 
Intervention: Low-level laser therapy (LLLT) plus home exercises 
Control: Home exercises

Outcome Intervention Control Effect estimate

Table 7.   LLLT as add-on to other physical therapy 
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  Mean SD n Mean SD n Mean difference
(95% CI)

Function (SPADI total score 0-100 where
higher = worse function) change from
baseline to 2 weeks

-16.2 17.73 20 -23.2 17.14 20 7.00 (-3.81, 17.81)

Function (SPADI total score 0-100 where
higher = worse function) change from
baseline to 12 weeks

-32.7 18.58 20 -37.2 21.28 20 4.50 (-7.88, 16.88)

Night pain (VAS 0-100, 0 = no pain) change
from baseline 2 weeks

-22.7 24.36 20 -21.7 -19.21 20 -1.00 (-14.60, 12.60)

Night pain (VAS 0-100, 0 = no pain) change
from baseline 12 weeks

-54.7 24.68 20 -31.5 27.77 20 -23.20 (-39.48, -6.92)

  Events Total Events Total Risk ratio (95% CI)

Global assessment of treatment success
("excellent" or "good" result on UCLA) at 2
weeks

4 20 3 20 1.33 (0.34, 5.21)

Global assessment of treatment success
("excellent" or "good" result on UCLA) at
12 weeks

17 20 13 20 1.31 (0.90, 1.89)

Total adverse events at 2 weeks Zero events in both groups

Total adverse events at 12 weeks Zero events in both groups

 

Study ID: Bingol 2005

Participants: Rotator cu� disease 
Intervention: Low-level laser therapy (LLLT) plus exercise 
Control: Placebo LLLT plus exercise

Outcome Intervention Control Effect estimate

  Mean Range n Mean Range n Mean difference
(95% CI)

Table 7.   LLLT as add-on to other physical therapy  (Continued)
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Overall pain (VAS 0-10, 0 = no pain) at 2
weeks

5.65 (1-9) 20 5.96 (0-9) 20 -0.31 (95% CI not es-
timable)

Active shoulder abduction (degrees) at 2
weeks

147.5 (80-80) 20 149.5 (60-180) 20 -2 (95% CI not es-
timable)

Active shoulder flexion (degrees) at 2
weeks

158.5 (120-180) 20 160.5 (120-180) 20 -2 (95% CI not es-
timable)

Active shoulder extension (degrees) at 2
weeks

54 (30-60) 20 55.5 (40-60) 20 -1.5 (95% CI not es-
timable)

Active shoulder internal rotation (degrees)
at 2 weeks

63 (25-70) 20 61.75 (30-70) 20 1.25 (95% CI not es-
timable)

Active external rotation (degrees) at 2
weeks

69.5 (30-90) 20 75 (30-90) 20 -5.5 (95% CI not es-
timable)

Active adduction (degrees) at 2 weeks 44.75 (40-45) 20 43.5 (25-45) 20 1.25 (95% CI not es-
timable)

Total adverse events Zero events in both groups

 

Study ID: Calis 2011

Participants: Subacromial impingement syndrome 
Intervention: Low-level laser therapy (LLLT) plus exercise plus hot pack 
Control: Exercise plus hot pack

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Overall pain (VAS 0-10, 0 = no pain) at 3
weeks

2.56 2.28 15 3.96 2.71 16 -1.40 (-3.16, 0.36)

Function (Constant-Murley total score:
0-100, higher score = better function) at 3
weeks

64.6 16.18 15 56.25 13.12 16 8.35 (-2.06, 18.76)

Table 7.   LLLT as add-on to other physical therapy  (Continued)
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Pain on motion (VAS 0-10, 0 = no pain) at 3
weeks

3.73 2.37 15 5.51 1.89 16 -1.78 (-3.30, -0.26)

Night pain (VAS 0-10, 0 = no pain) at 3
weeks

3.68 2.85 15 4.84 2.72 16 -1.16 (-3.12, 0.80)

Shoulder abduction (degrees, unclear if
active or passive) at 3 weeks

155.8 7.35 15 150.37 5.03 16 5.43 (0.97, 9.89)

Shoulder flexion (degrees, unclear if ac-
tive or passive) at 3 weeks

174.46 6.94 15 172.18 6.93 16 2.28 (-2.61, 7.17)

Shoulder internal rotation (degrees, un-
clear if active or passive) at 3 weeks

70.93 6.06 15 69.18 7.67 16 1.75 (-3.10, 6.60)

Shoulder external rotation (degrees, un-
clear if active or passive) at 3 weeks

83.13 5.23 15 78.25 6.72 16 4.88 (0.66, 9.10)

 

Study ID: Dogan 2010

Participants: Subacromial impingement syndrome 
Intervention: Low-level laser therapy (LLLT) plus exercise plus ice 
Control: Placebo LLLT plus exercise plus ice

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Overall pain (VAS 0-10, 0 = no pain) at 3
weeks

3.76 1.45 30 4.63 2.1 22 -0.87 (-1.89, 0.15)

Function (SPADI total score 0-100, higher
score = worse function) at 3 weeks

44.33 2.8 30 36.39 20.53 22 7.94 (-0.70, 16.58)

Shoulder flexion (degrees, unclear if ac-
tive or passive) at 3 weeks

168 22.65 30 174.31 14.98 22 -6.31 (-16.55, 3.93)

Shoulder extension (degrees, unclear if
active or passive) at 3 weeks

42.66 3.4 30 42.95 3.98 22 -0.29 (-2.35, 1.77)

Table 7.   LLLT as add-on to other physical therapy  (Continued)
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Shoulder abduction (degrees, unclear if
active or passive) at 3 weeks

166.66 21.38 30 172.72 16.67 22 -6.06 (-16.41, 4.29)

Shoulder adduction (degrees, unclear if
active or passive) at 3 weeks

42 4.27 30 42.04 5.26 22 -0.04 (-2.72, 2.64)

Shoulder internal rotation (degrees, un-
clear if active or passive) at 3 weeks

49.33 9.62 30 49.77 4.49 22 -0.44 (-4.36, 3.48)

Shoulder external rotation (degrees, un-
clear if active or passive) at 3 weeks

44.83 5.64 30 44.09 1.97 22 0.74 (-1.44, 2.92)

Total adverse events during 3-week treat-
ment period

Zero events in both groups

 

Study ID: Eslamian 2012

Participants: Rotator cu� tendinitis 
Intervention: Low-level laser therapy (LLLT) plus therapeutic ultrasound, TENS and exercise programme 
Control: Placebo LLLT plus therapeutic ultrasound, TENS and exercise programme

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Overall pain (VAS 0-10, 0 = no pain) at 6
weeks

3.16 2.21 25 5 2.67 25 -1.84 (-3.20, -0.48)

Function (CroM SDQ 0-22 scale, higher
score = greater disability) at 6 weeks

4.44 3.15 25 8.25 5.13 25 -3.81 (-6.17, -1.45)

Active shoulder abduction (degrees) at 6
weeks

144.92 31.6 25 132.8 31.3 25 12.12 (-5.31, 29.55)

Active shoulder external rotation (de-
grees) at 6 weeks

76.32 19.1 25 78.04 19.5 25 -1.72 (-12.42, 8.98)

 

Study ID: Kelle 2014

Table 7.   LLLT as add-on to other physical therapy  (Continued)
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Participants: Subacromial impingement syndrome 
Intervention: Low-level laser therapy (LLLT) plus home exercises 
Control: Sham LLLT plus home exercises

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Rest pain (VAS 0-100) at 3 weeks 11.1 11.6 45 18.4 12.1 45 -7.30 (-12.20, -2.40)

Rest pain (VAS 0-100) at 6 months 11.5 13.8 45 16.3 9.5 45 -4.80 (-9.70, 0.10)

Function (UCLA 2-35, higher = better func-
tion) at 3 weeks

25.9 4.6 45 20.2 5.5 45 5.70 (3.61, 7.79)

Function (UCLA 2-35, higher = better func-
tion) at 6 months

26.1 5.6 45 19.9 5.5 45 6.20 (3.91, 8.49)

Pain on motion (VAS 0-100) at 3 weeks 32.6 17.6 45 43.3 17.6 45 -10.70 (-17.97, -3.43)

Pain on motion (VAS 0-100) at 6 months 25.5 19.7 45 40.8 18.2 45 -15.30 (-23.14, -7.46)

Adverse events Zero events in both groups

 

Study ID: Otadi 2012

Participants: Shoulder tendinitis 
Intervention: Low-level laser therapy plus therapeutic ultrasound plus exercises 
Control: Therapeutic ultrasound plus exercises

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Function (Constant-Murley score 0-100,
higher = better function) change from
baseline to 4 weeks

19.4 19.95 21 29.95 13.05 21 -10.55 (-20.74, -0.36)

  Events Total Events Total Risk ratio (95% CI)

Table 7.   LLLT as add-on to other physical therapy  (Continued)
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Overall pain (> 3 point reduction on 0-10
VAS) at 4 weeks

15 21 15 21 1.00 (0.68, 1.47)

Overall pain (> 3 point reduction on 0-10
VAS) at 12 weeks

8 21 3 21 2.67 (0.82, 8.69)

 

Study ID: Vecchio 1993

Participants: Rotator cu� tendinitis 
Intervention: Low-level laser therapy (LLLT) plus exercise 
Control: Placebo LLLT plus exercise

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Rest pain (VAS 0-10, 0 = no pain) change
from baseline to 4 weeks

2.2 2.62 19 1.4 2.40 16 0.80 (-0.86, 2.46)

Rest pain (VAS 0-10, 0 = no pain) change
from baseline to 8 weeks

3.9 3.05 19 2.2 4.00 16 1.70 (-0.69, 4.09)

Function (VAS 0-10, higher = worse func-
tion) change from baseline to 4 weeks

2.9 2.62 19 2 3.20 16 0.90 (-1.06, 2.86)

Function (VAS 0-10, higher = worse func-
tion) change from baseline to 8 weeks

3.6 3.92 19 2.9 4.40 16 0.70 (-2.09, 3.49)

Pain on motion (VAS 0-10, 0 = no pain)
change from baseline to 4 weeks

2.7 3.49 19 1.2 4.00 16 1.50 (-1.01, 4.01)

Pain on motion (VAS 0-10, 0 = no pain)
change from baseline to 8 weeks

3.6 3.92 19 1.8 4.80 16 1.80 (-1.14, 4.74)

Night pain (VAS 0-10, 0 = no pain) change
from baseline to 4 weeks

3.4 3.49 19 2.1 3.60 16 1.30 (-1.06, 3.66)

Night pain (VAS 0-10, 0 = no pain) change
from baseline to 8 weeks

4.4 3.92 19 3.2 4.80 16 1.20 (-1.74, 4.14)

Table 7.   LLLT as add-on to other physical therapy  (Continued)
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Pain on resisted abduction (0-3 scale, 0 =
no pain) change from baseline to 4 weeks

0.64 0.78 19 0.29 1.76 16 0.35 (-0.58, 1.28)

Pain on resisted abduction (0-3 scale, 0 =
no pain) change from baseline to 8 weeks

0.71 1.05 19 0.18 1.20 16 0.53 (-0.22, 1.28)

Total range of motion (unclear units, un-
clear if active or passive) change from
baseline to 4 weeks

-0.8 1.31 19 -0.5 1.20 16 -0.30 (-1.13, 0.53)

Total range of motion (unclear units, un-
clear if active or passive) change from
baseline to 8 weeks

-1.5 1.31 19 -0.8 2.00 16 -0.70 (-1.84, 0.44)

Total adverse events during 8-week trial
period

Zero events in both groups

 

Study ID: Yeldan 2009

Participants: Subacromial impingement syndrome 
Intervention: Low-level laser therapy (LLLT) plus exercise plus cold pack 
Control: Placebo LLLT plus exercise plus cold pack

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Rest pain (VAS 0-10, 0 = no pain) at 3
weeks

1.61 1.96 34 1.92 1.89 26 -0.31 (-1.29, 0.67)

Function (Constant-Murley total score
0-100, higher = better function) at 3 weeks

76.67 12.73 34 74.73 15.5 26 1.94 (-5.40, 9.28)

Pain on motion (VAS 0-10, 0 = no pain) at 3
weeks

3.7 1.69 34 4.11 2.19 26 -0.41 (-1.43, 0.61)

Night pain (VAS 0-10, 0 = no pain) at 3
weeks

2.29 2.06 34 2.53 2.38 26 -0.24 (-1.39, 0.91)

Table 7.   LLLT as add-on to other physical therapy  (Continued)
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Shoulder flexion (degrees, unclear if ac-
tive or passive) at 3 weeks

139.52 9.89 34 140.53 10.33 26 -1.01 (-6.19, 4.17)

Shoulder abduction (degrees, unclear if
active or passive) at 3 weeks

110.67 8.79 34 106.57 9.92 26 4.10 (-0.72, 8.92)

Shoulder external rotation (degrees, un-
clear if active or passive) at 3 weeks

63.91 5.81 34 62.5 4.66 26 1.41 (-1.24, 4.06)

Shoulder internal rotation (degrees, un-
clear if active or passive) at 3 weeks

71.5 4.35 34 73 3.96 26 -1.50 (-3.61, 0.61)

Shoulder extension (degrees, unclear if
active or passive) at 3 weeks

41.88 6.29 34 44.3 5.04 26 -2.42 (-5.29, 0.45)

Strength - shoulder abduction force (kg) at
3 weeks

18.28 2.96 34 17.88 3.43 26 0.40 (-1.25, 2.05)

Strength - shoulder flexion force (kg) at 3
weeks

19.54 3.21 34 18.79 3.92 26 0.75 (-1.10, 2.60)

Strength - shoulder external rotation force
(kg) at 3 weeks

20.63 3.38 34 20.74 3.21 26 -0.11 (-1.79, 1.57)

Strength - shoulder internal rotation force
(kg) at 3 weeks

21.55 3.22 34 20.4 4.12 26 1.15 (-0.77, 3.07)

Strength - shoulder extension force (kg) at
3 weeks

18.8 3.13 34 17.76 2.69 26 1.04 (-0.44, 2.52)

Total adverse events during 3-week trial
period

Zero events in both groups

Table 7.   LLLT as add-on to other physical therapy  (Continued)

 
 

Study ID: England 1989

Participants: Supraspinatus or bicipital tendinitis 
Intervention: Low-level laser therapy (LLLT) 
Control: NSAID

Table 8.   LLLT versus another active intervention 
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Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Median difference
(95% CI)

Overall pain (VAS 0-10, higher score =
more pain) at 2 weeks

NR NR < = 10 NR NR < = 10 2 (1, 3.5)

Function (VAS 0-10, higher score = worse
function) at 2 weeks

NR NR < = 10 NR NR < = 10 "No significant differ-
ence"

Active shoulder abduction (degrees) at 2
weeks

NR NR < = 10 NR NR < = 10 20 (10, 40)

Active shoulder flexion (degrees) at 2
weeks

NR NR < = 10 NR NR < = 10 14.99 (5, 30)

Active shoulder extension (degrees) at 2
weeks

NR NR < = 10 NR NR < = 10 10 (0, 20)

               

Study ID: Kelle 2014

Participants: Subacromial impingement syndrome 
Intervention: Low-level laser therapy (LLLT) plus home exercises 
Control: Glucocorticoid injection plus home exercises

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference (95%
CI)

Rest pain (VAS 0-100) at 3 weeks 11.1 11.6 45 10.0 11.3 45 1.10 (-3.63, 5.83)

Rest pain (VAS 0-100) at 6 months 11.5 13.8 45 8.9 10.4 45 2.60 (-2.45, 7.65)

Function (UCLA 2-35, higher = better
function) at 3 weeks

25.9 4.6 45 27.4 4.1 45 -1.50 (-3.30, 0.30)

Function (UCLA 2-35, higher = better
function) at 6 months

26.1 5.6 45 26.8 5.4 45 -0.70 (-2.97, 1.57)

Table 8.   LLLT versus another active intervention  (Continued)
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Pain on motion (VAS 0-100) at 3 weeks 32.6 17.6 45 23.6 15.6 45 9.00 (2.13, 15.87)

Pain on motion (VAS 0-100) at 6 months 25.5 19.7 45 22.1 17.9 45 3.40 (-4.38, 11.18)

Adverse events Zero events in both groups

Table 8.   LLLT versus another active intervention  (Continued)

NR = not reported
 
 

Study ID: Baskurt 2006

Participants: Shoulder impingement syndrome 
Intervention: TENS plus hot pack 
Control: Hot pack

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference (95% CI)

Overall pain (VAS 0-10, 0 = no pain)
immediately post 1 treatment ses-
sion

4.67 1.37 31 5.38 1.45 31 -0.71 (-1.41, -0.01)

Table 9.   TENS as add-on to other physical therapy 

 
 

Study ID: Baskurt 2006

Participants: Shoulder impingement syndrome 
Intervention: TENS 
Control: Hot pack

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Overall pain (VAS 0-10, 0 = no pain) immedi-
ately post 1 treatment session

5.36 1.35 30 5.38 1.45 31 -0.02 (-0.72, 0.68)

Table 10.   TENS versus another active intervention 
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Study ID: Eyigor 2010

Participants: Rotator cu� tendinitis 
Intervention: TENS plus home exercises 
Control: Glucocorticoid injection plus home exercises

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Rest pain (VAS 0-10, 0 = no pain) at 1 week 2.3 1.2 20 1.5 1 20 0.80 (0.12, 1.48)

Rest pain (VAS 0-10, 0 = no pain) at 4 weeks 1.8 1.5 20 0.6 0.4 20 1.20 (0.52, 1.88)

Rest pain (VAS 0-10, 0 = no pain) at 12 weeks 1 0.7 20 0.2 0.4 20 0.80 (0.45, 1.15)

Function (SDQ 0-100, 0 = no disability) at 1
week

67.6 15.9 20 37.9 22.6 20 29.70 (17.59, 41.81)

Function (SDQ 0-100, 0 = no disability) at 4
weeks

42.5 14.7 20 22.1 15.9 20 20.40 (10.91, 29.89)

Function (SDQ 0-100, 0 = no disability) at 12
weeks

28.5 13.5 20 13.7 11.5 20 14.80 (7.03, 22.57)

Pain on motion (VAS 0-10, 0 = no pain) at 1
week

4.5 1 20 3.5 1.4 20 1.00 (0.25, 1.75)

Pain on motion (VAS 0-10, 0 = no pain) at 4
weeks

2.6 1.6 20 1.9 1.2 20 0.70 (-0.18, 1.58)

Pain on motion (VAS 0-10, 0 = no pain) at 12
weeks

2.1 1.3 20 1.2 0.7 20 0.90 (0.25, 1.55)

Night pain (VAS 0-10, 0 = no pain) at 1 week 4.2 1.8 20 2.1 2 20 2.10 (0.92, 3.28)

Night pain (VAS 0-10, 0 = no pain) at 4 weeks 2.7 1.6 20 1.7 1.2 20 1.00 (0.12, 1.88)

Night pain (VAS 0-10, 0 = no pain) at 12
weeks

2 0.9 20 1.2 0.9 20 0.80 (0.24, 1.36)

Table 10.   TENS versus another active intervention  (Continued)
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Active shoulder flexion (degrees) at 1 week 144.9 17.6 20 152.5 21.6 20 -7.60 (-19.81, 4.61)

Active shoulder flexion (degrees) at 4 weeks 160 11.9 20 162.7 14.7 20 -2.70 (-10.99, 5.59)

Active shoulder flexion (degrees) at 12
weeks

165.3 8.8 20 170.5 9.1 20 -5.20 (-10.75, 0.35)

Active shoulder abduction (degrees) at 1
week

124.3 23.2 20 143.5 22.9 20 -19.20 (-33.49,
-4.91)

Active shoulder abduction (degrees) at 4
weeks

149.8 14.6 20 163.7 16.1 20 -13.90 (-23.43,
-4.37)

Active shoulder abduction (degrees) at 12
weeks

159.3 11.8 20 170 13.3 20 -10.70 (-18.49,
-2.91)

Active shoulder external rotation (degrees)
at 1 week

56.8 15.7 20 59.3 20.9 20 -2.50 (-13.96, 8.96)

Active shoulder external rotation (degrees)
at 4 weeks

64.5 9.9 20 68.3 10.8 20 -3.80 (-10.22, 2.62)

Active shoulder external rotation (degrees)
at 12 weeks

70.3 8.7 20 69.9 8.9 20 0.40 (-5.05, 5.85)

Active shoulder internal rotation (degrees)
at 1 week

48.3 13.3 20 59 14.8 20 -10.70 (-19.42,
-1.98)

Active shoulder internal rotation (degrees)
at 4 weeks

63 11.3 20 66.7 14.2 20 -3.70 (-11.65, 4.25)

Active shoulder internal rotation (degrees)
at 12 weeks

68.4 11.8 20 68.6 7.9 20 -0.20 (-6.42, 6.02)

Quality of life (SF-36 physical function
0-100, higher = better) at 12 weeks

74.4 16.9 20 68.5 17.4 20 5.90 (-4.73, 16.53)

Quality of life (SF-36 physical role 0-100,
higher = better) at 12 weeks

63.8 15.1 20 51.2 36.7 20 12.60 (-4.79, 29.99)

Quality of life (SF-36 bodily pain 0-100, high-
er = better) at 12 weeks

61.3 18 20 68.6 16.6 20 -7.30 (-18.03, 3.43)

Table 10.   TENS versus another active intervention  (Continued)
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Quality of life (SF-36 general health 0-100,
higher = better) at 12 weeks

58.6 17.1 20 50 19.2 20 8.60 (-2.67, 19.87)

Quality of life (SF-36 vitality 0-100, higher =
better) at 12 weeks

54.3 12.6 20 51.5 12.1 20 2.80 (-4.86, 10.46)

Quality of life (SF-36 social functioning
0-100, higher = better) at 12 weeks

73.3 14 20 68.1 25.8 20 5.20 (-7.66, 18.06)

Quality of life (SF-36 emotion role 0-100,
higher = better) at 12 weeks

53.8 18.5 20 58.2 21.2 20 -4.40 (-16.73, 7.93)

Quality of life (SF-36 mental health 0-100,
higher = better) at 12 weeks

55.1 16.3 20 56.1 13.9 20 -1.00 (-10.39, 8.39)

  Events Total Events Total Risk ratio (95% CI)

Global assessment of treatment success
(participant reported "good results" or
"very good results") at 1 week

4 20 14 20 0.29 (0.11, 0.72)

Global assessment of treatment success
(participant reported "good results" or
"very good results") at 4 weeks

12 20 15 20 0.80 (0.52, 1.24)

Global assessment of treatment success
(participant reported "good results" or
"very good results") at 12 weeks

13 20 17 20 0.76 (0.53, 1.11)

Total adverse events during 12-week treat-
ment and follow-up period

Zero events in both groups

 

Study ID: Pan 2003

Participants: Calcific tendinitis

Intervention: TENS 
Control: Extracorporeal shockwave therapy

Outcome Intervention Control Effect estimate

Table 10.   TENS versus another active intervention  (Continued)
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  Mean SD n* Mean SD n* Mean difference
(95% CI)

Overall pain (VAS 0-10, 0 = no pain) change
from baseline to 4 weeks

-1.1 1.94 29 -3 2.41 33 1.90 (0.82, 2.98)

Overall pain (VAS 0-10, 0 = no pain) change
from baseline to 12 weeks

-1.74 2.2 29 -4.08 2.59 33 2.34 (1.15, 3.53)

Function (Constant-Murley score 0-100,
higher = better function) change from base-
line to 4 weeks

9.59 9.62 29 24.21 13.68 33 -14.62 (-20.45,
-8.79)

Function (Constant-Murley score 0-100,
higher = better function) change from base-
line to 12 weeks

11.86 13.32 29 28.31 13.1 33 -16.45 (-23.04,
-9.86)

  Events* Total* Events* Total* Risk ratio (95% CI)

Strength (improvement on Manual Muscle
Testing) at 4 weeks

15 29 21 33 0.81 (0.53, 1.26)

Strength (improvement on Manual Muscle
Testing) at 12 weeks

18 29 23 33 0.89 (0.62, 1.28)

Total adverse events during 12-week tri-
al period (soreness in the upper arm after
treatment)

0 27 5 32 0.11 (0.01, 1.85)

Table 10.   TENS versus another active intervention  (Continued)

*Unit of analysis is shoulders, not participants
 
 

Study ID: Binder 1984

Participants: Rotator cu� tendinitis 
Intervention: PEMF for 4 weeks 
Control: Placebo PEMF for 4 weeks

Outcome Intervention Control Effect estimate

Table 11.   PEMF versus placebo 
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  Mean SD n Mean SD n Mean difference (95%
CI)

Overall pain (VAS 0-10, 0 = no pain)
change from baseline to 2 weeks

-5 NR 15 -1.14 NR 14 -3.86 (95% CI not es-
timable)

Overall pain (VAS 0-10, 0 = no pain)
change from baseline to 4 weeks

-8.2 NR 15 -2.97 NR 14 -5.23 (95% CI not es-
timable)

Total active range of motion (degrees)
change from baseline to 2 weeks

59.08 NR 15 13.23 NR 14 45.85 (95% CI not es-
timable)

Total active range of motion (degrees)
change from baseline to 4 weeks

75.89 NR 15 17.15 NR 14 58.74 (95% CI not es-
timable)

 

Study ID: Galace de Freitas 2014

Participants: Shoulder impingement syndrome 
Intervention: PEMF for 3 weeks 
Control: Placebo PEMF for 3 weeks

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference (95%
CI)

Overall pain (VAS 0-10 where higher
score = worse pain) at 3 weeks

4.8 2.4 22 6 2.1 24 -1.20 (-2.51, 0.11)

Function (Constant-Murley total score
0-100 where higher score = better func-
tion) at 3 weeks

40.7 12.6 22 35.6 11.7 24 5.10 (-1.95, 12.15)

Strength (kg): external rotation at 3
weeks

26.8 12.9 22 21.6 10.3 24 5.20 (-1.59, 11.99)

Strength (kg): internal rotation at 3
weeks

38.1 17 22 33.7 12 24 4.40 (-4.17, 12.97)

Table 11.   PEMF versus placebo  (Continued)
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Study ID: Aktas 2007

Participants: Subacromial impingement syndrome 
Intervention: Pulsed electromagnetic field (PEMF) plus exercise plus cold pack 
Control: Placebo PEMF plus exercise plus cold pack

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Overall pain (VAS 0-10, 10 = intolerable
pain) at 3 weeks

0.9 1.55 20 0.85 1.56 20 0.05 (-0.91, 1.01)

Function (Constant total score 0-100
where higher = better function) at 3 weeks

72.65 17.99 20 72 12.78 20 0.65 (-9.02, 10.32)

Pain on motion (VAS 0-10, 10 = intolerable
pain) at 3 weeks

2.7 2.51 20 2.75 2.22 20 -0.05 (-1.52, 1.42)

Night pain (VAS 0-10, 10 = intolerable
pain) at 3 weeks

0.8 1.59 20 2.25 3.27 20 -1.45 (-3.04, 0.14)

Active range of motion (Constant sub-
score 0-40, higher = better ROM) at 3
weeks

35.9 6.91 20 36.7 3.13 20 -0.80 (-4.12, 2.52)

Strength (Constant sub-score 0-25, higher
= better strength) at 3 weeks

12.25 7.33 20 11.5 7.17 20 0.75 (-3.74, 5.24)

 

Study ID: Galace de Freitas 2014

Participants: Shoulder impingement syndrome 
Intervention: PEMF plus exercises for 9 weeks 
Control: Placebo PEMF plus exercises for 9 weeks

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Table 12.   PEMF as add-on to other physical therapy 
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Overall pain (VAS 0-10 where higher score
= worse pain) at 3 months

2.7 3 22 3.4 3.1 24 -0.70 (-2.46, 1.06)

Function (Constant-Murley total score
0-100 where higher score = better func-
tion) at 3 months

52.7 11.7 22 50.4 12 24 2.30 (-4.55, 9.15)

Strength (kg): external rotation at 3
months

32.7 14.5 22 24.9 10.2 24 7.80 (0.49, 15.11)

Strength (kg): internal rotation at 3
months

43.8 4 22 36.6 13.2 24 7.20 (1.66, 12.74)

Strength (kg): elevation at 3 months 28.5 11.4 22 22.2 8.8 24 6.30 (0.38, 12.22)

Table 12.   PEMF as add-on to other physical therapy  (Continued)

 
 

Study ID: Atya 2012

Participants: Subacromial impingement syndrome 
Intervention: Microcurrent electrical stimulation (MENS) 
Control: Placebo MENS

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference (95%
CI)

Overall pain (VAS 0-10, 0 = no pain) at 6
weeks

6 1.07 19 6.8 1.08 21 -0.80 (-1.47, -0.13)

Function (Dutch SDQ total score 0-100
where higher = worse function) at 6
weeks

60.65 7.7 19 67.6 6.88 21 -6.95 (-11.49, -2.41)

Table 13.   Microcurrent electrical stimulation (MENS) versus placebo 

 
 

Study ID: Perron 1997
Participants: Calcific tendinitis

Table 14.   Multiple electrotherapy modalities versus no treatment 
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Intervention: Acetic acid iontophoresis plus therapeutic ultrasound
Control: No treatment

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference (95%
CI)

Pain on motion (passive abduction)
(0-5 scale, 0 = no pain) at 3 weeks

1.38 0.81 11 1.59 0.91 10 -0.21 (-0.95, 0.53)

Passive shoulder abduction (degrees)
at 3 weeks

113.18 38.94 11 93.75 26.23 10 19.43 (-8.75, 47.61)

Table 14.   Multiple electrotherapy modalities versus no treatment  (Continued)

 
 

Study ID: Akyol 2012

Participants: Subacromial impingement syndrome 
Intervention: Microwave diathermy plus exercise plus superficial heat 
Control: Placebo microwave diathermy plus exercise plus superficial heat

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Overall pain (10-point scale, 0 = no pain)
change from baseline to 3 weeks

-2.65 1.98 20 -2.95 2.74 20 0.30 (-1.18, 1.78)

Overall pain (10-point scale, 0 = no pain)
change from baseline to 7 weeks

-2.8 2.23 20 -2.8 3.33 20 0.00 (-1.76, 1.76)

Function (SPADI total score 0-100 where high-
er = worse function) change from baseline to
3 weeks

-48.2 2.96 20 -48.85 2.74 20 0.65 (-1.12, 2.42)

Function (SPADI total score 0-100 where high-
er = worse function) change from baseline to
7 weeks

-49.75 3 20 -54.2 2.82 20 4.45 (2.65, 6.25)

Table 15.   Microwave diathermy as add-on to other physical therapy 
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Pain on motion (10-point scale, 0 = no pain)
change from baseline to 3 weeks

-4.05 2.35 20 -3.45 3.2 20 -0.60 (-2.34, 1.14)

Pain on motion (10-point scale, 0 = no pain)
change from baseline to 7 weeks

-5.1 2.65 20 -4.1 2.77 20 -1.00 (-2.68, 0.68)

Night pain (10-point scale, 0 = no pain)
change from baseline to 3 weeks

-3.85 2.64 20 -4.1 2.31 20 0.25 (-1.29, 1.79)

Night pain (10-point scale, 0 = no pain)
change from baseline to 7 weeks

-4.1 2.9 20 -4.5 3.2 20 0.40 (-1.49, 2.29)

Active shoulder abduction (degrees) change
from baseline to 3 weeks

29.5 3.23 20 23.75 2.34 20 5.75 (4.00, 7.50)

Active shoulder abduction (degrees) change
from baseline to 7 weeks

33.5 3.75 20 27 11.96 20 6.50 (1.01, 11.99)

Active shoulder flexion (degrees) change from
baseline to 3 weeks

26 2.32 20 18.5 1.76 20 7.50 (6.22, 8.78)

Active shoulder flexion (degrees) change from
baseline to 7 weeks

28.25 2.31 20 20.5 1.82 20 7.75 (6.46, 9.04)

Active shoulder internal rotation (degrees)
change from baseline to 3 weeks

11.5 1.31 20 19.25 1.71 20 -7.75 (-8.69, -6.81)

Active shoulder internal rotation (degrees)
change from baseline to 7 weeks

17.25 1.78 20 22.5 1.88 20 -5.25 (-6.38, -4.12)

Active shoulder external rotation (degrees)
change from baseline to 3 weeks

12.5 1.8 20 21.5 1.37 20 -9.00 (-9.99, -8.01)

Active shoulder external rotation (degrees)
change from baseline to 7 weeks

15.25 1.9 20 22.75 1.44 20 -7.50 (-8.54, -6.46)

Quality of life (SF-36 physical function 0-100,
higher = better) change from baseline to 3
weeks

0.08 0.89 20 0.14 0.19 20 -0.06 (-0.46, 0.34)

Quality of life (SF-36 physical function 0-100,
higher = better) change from baseline to 7
weeks

0.11 0.1 20 0.19 0.18 20 -0.08 (-0.17, 0.01)

Table 15.   Microwave diathermy as add-on to other physical therapy  (Continued)
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Quality of life (SF-36 social function 0-100,
higher = better) change from baseline to 3
weeks

0.19 0.15 20 0.12 0.12 20 0.07 (-0.01, 0.15)

Quality of life (SF-36 social function 0-100,
higher = better) change from baseline to 7
weeks

0.25 0.21 20 0.17 0.18 20 0.08 (-0.04, 0.20)

Quality of life (SF-36 physical role limitation
0-100, higher = better) change from baseline
to 3 weeks

0.31 0.47 20 0.46 0.44 20 -0.15 (-0.43, 0.13)

Quality of life (SF-36 physical role limitation
0-100, higher = better) change from baseline
to 7 weeks

0.43 0.57 20 0.56 0.47 20 -0.13 (-0.45, 0.19)

Quality of life (SF-36 emotional role limitation
0-100, higher = better) change from baseline
to 3 weeks

0.26 0.44 20 0.06 0.23 20 0.20 (-0.02, 0.42)

Quality of life (SF-36 emotional role limitation
0-100, higher = better) change from baseline
to 7 weeks

0.35 0.45 20 0.05 0.3 20 0.30 (0.06, 0.54)

Quality of life (SF-36 mental health 0-100,
higher = better) change from baseline to 3
weeks

0.04 0.04 20 0.03 0.05 20 0.01 (-0.02, 0.04)

Quality of life (SF-36 mental health 0-100,
higher = better) change from baseline to 7
weeks

0.04 0.06 20 0.06 0.11 20 -0.02 (-0.07, 0.03)

Quality of life (SF-36 energy 0-100, higher =
better) change from baseline to 3 weeks

0.04 0.07 20 0.02 0.07 20 0.02 (-0.02, 0.06)

Quality of life (SF-36 energy 0-100, higher =
better) change from baseline to 7 weeks

0.06 0.09 20 0.04 0.09 20 0.02 (-0.04, 0.08)

Quality of life (SF-36 pain 0-100, higher = bet-
ter) change from baseline to 3 weeks

0.39 0.21 20 0.38 0.17 20 0.01 (-0.11, 0.13)

Quality of life (SF-36 pain 0-100, higher = bet-
ter) change from baseline to 7 weeks

0.43 0.24 20 0.46 0.26 20 -0.03 (-0.19, 0.13)

Table 15.   Microwave diathermy as add-on to other physical therapy  (Continued)
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Quality of life (SF-36 general health 0-100,
higher = better) change from baseline to 3
weeks

0.1 0.11 20 0.11 0.14 20 -0.01 (-0.09, 0.07)

Quality of life (SF-36 general health 0-100,
higher = better) change from baseline to 7
weeks

0.13 0.15 20 0.18 0.16 20 -0.05 (-0.15, 0.05)

Isokinetic strength (60º/s internal rotation)
change from baseline to 3 weeks

2.6 5.66 20 5.15 6.37 20 -2.55 (-6.28, 1.18)

Isokinetic strength (60º/s internal rotation)
change from baseline to 7 weeks

0.75 5.01 20 -1.6 3.36 20 2.35 (-0.29, 4.99)

Isokinetic strength (60º/s external rotation)
change from baseline to 3 weeks

0.7 4.34 20 3.5 3.7 20 -2.80 (-5.30, -0.30)

Isokinetic strength (60º/s external rotation)
change from baseline to 7 weeks

1.4 5.25 20 2.45 4.32 20 -1.05 (-4.03, 1.93)

Isokinetic strength (180º/s internal rotation)
change from baseline to 3 weeks

1.6 2.89 20 2.8 4.56 20 -1.20 (-3.57, 1.17)

Isokinetic strength (180º/s internal rotation)
change from baseline to 7 weeks

2.4 5.09 20 3.15 4.78 20 -0.75 (-3.81, 2.31)

Isokinetic strength (180º/s external rotation)
change from baseline to 3 weeks

0.9 3.21 20 1.65 3.6 20 -0.75 (-2.86, 1.36)

Isokinetic strength (180º/s external rotation)
change from baseline to 7 weeks

0.2 3.2 20 1.25 2.46 20 -1.05 (-2.82, 0.72)

Total adverse events at 3 weeks Zero events in both groups

Total adverse events at 7 weeks Zero events in both groups

Table 15.   Microwave diathermy as add-on to other physical therapy  (Continued)

 
 

Study ID: Leduc 2003 
Participants: Calficic tendinitis

Table 16.   Acetic acid iontophoresis as add-on to other physical therapy 
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Intervention: Acetic acid iontophoresis plus exercise plus heat pack 
Control: Sham iontophoresis plus exercise plus heat pack

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference (95%
CI)

Function (SPADI total score 0-100,
higher = worse function) at 6 weeks

23 15 17 40 17 10 -17.00 (-29.72, -4.28)

Active shoulder abduction (degrees) at
6 weeks

133 24 17 130 30 10 3.00 (-18.81, 24.81)

Active shoulder flexion (degrees) at 6
weeks

154 12 17 143 48 10 11.00 (-19.29, 41.29)

Active shoulder external rotation (de-
grees) at 6 weeks

75 11 17 72 16 10 3.00 (-8.21, 14.21)

Active shoulder internal rotation (de-
grees) at 6 weeks

69 20 17 71 26 10 -2.00 (-20.71, 16.71)

Table 16.   Acetic acid iontophoresis as add-on to other physical therapy  (Continued)

 
 

Study ID: Grymel-Kulesza 2007

Participants: Chronic rotator cu� injuries 
Intervention: Therapeutic ultrasound plus TENS plus exercise plus massage 
Control: Cryotherapy plus exercise plus massage

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference (95%
CI)

Active shoulder abduction (degrees) at 2
weeks

129 37.71 15 122.3 22.03 15 6.70 (-15.40, 28.80)

Active shoulder extension (degrees) at 2
weeks

30.67 7.04 15 24.67 6.11 15 6.00 (1.28, 10.72)

Table 17.   Multiple electrotherapy modalities versus another active intervention 
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Active shoulder external rotation (de-
grees) at 2 weeks

69.33 14.62 15 55 15.12 15 14.33 (3.69, 24.97)

Active shoulder internal rotation (de-
grees) at 2 weeks

67.67 12.37 15 58.67 13.69 15 9.00 (-0.34, 18.34)

Strength (Jobes' 5-point scale) -
supraspinatus at 2 weeks

4.37 0.48 15 3.9 0.11 15 0.47 (0.22, 0.72)

Strength (Jobes' 5-point scale) - sub-
scapularis at 2 weeks

4.3 0.49 15 4.03 0.48 15 0.27 (-0.08, 0.62)

Strength (Jobes' 5-point scale) - infra-
spinatus at 2 weeks

4.2 0.32 15 4 0.38 15 0.20 (-0.05, 0.45)

Strength (Jobes' 5-point scale) - biceps
at 2 weeks

4.6 0.39 15 4.37 0.44 15 0.23 (-0.07, 0.53)

  Events Total Events Total Risk ratio (95% CI)

Night pain (number of participants with
any night pain) at 2 weeks

0 15 11 15 0.04 (0.00, 0.68)

 

Study ID: Ozgen 2012

Participants: Supraspinatus tendinitis 
Intervention: Therapeutic ultrasound plus TENS plus hot pack plus home exercises 
Control: Sodium hyaluronate injection plus home exercises

Outcome Intervention Control Effect estimate

  Median IQR N Median IQR N Mean difference (95%
CI)

Rest pain (VAS 0-10, 0 = no pain) at 3
weeks

0 0, 0 12 0 0, 2.5 12 0 (95% CI not es-
timable)

Rest pain (VAS 0-10, 0 = no pain) at 3
months

0 0, 0 12 0 0, 1.5 12 0 (95% CI not es-
timable)

Table 17.   Multiple electrotherapy modalities versus another active intervention  (Continued)
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Rest pain (VAS 0-10, 0 = no pain) at 4
years

0 0, 0 10 0 0, 0 11 0 (95% CI not es-
timable)

Function (ASES 0-60, higher score = bet-
ter function) at 3 weeks

56.5 40, 59 12 56.5 52, 60 12 0 (95% CI not es-
timable)

Function (ASES 0-60, higher score = bet-
ter function) at 3 months

56 46, 59 12 60 59.5, 60 12 -4.00 (95% CI not es-
timable)

Function (ASES 0-60, higher score = bet-
ter function) at 4 years

60 60, 60 10 60 60, 60 11 0 (95% CI not es-
timable)

Pain on motion (VAS 0-10, 0 = no pain) at
3 weeks

0 0, 3 12 0.5 0, 4 12 -0.5 (95% CI not es-
timable)

Pain on motion (VAS 0-10, 0 = no pain) at
3 months

2.5 0, 4 12 0 0, 0 12 2.5 (95% CI not es-
timable)

Pain on motion (VAS 0-10, 0 = no pain) at
4 years

0 0, 0 10 0 0, 0 11 0 (95% CI not es-
timable)

Night pain (VAS 0-10, 0 = no pain) at 3
weeks

0 0, 1 12 2 0, 4.5 12 -2 (95% CI not es-
timable)

Night pain (VAS 0-10, 0 = no pain) at 3
months

1 0, 4 12 0 0, 3 12 1 (95% CI not es-
timable)

Night pain (VAS 0-10, 0 = no pain) at 4
years

0 0, 0 10 0 0, 0 11 0 (95% CI not es-
timable)

Active shoulder abduction (degrees) at 3
weeks

180 170, 180 12 180 135, 180 12 0 (95% CI not es-
timable)

Active shoulder abduction (degrees) at 3
months

180 162.5, 180 12 180 180, 180 12 0 (95% CI not es-
timable)

Active shoulder abduction (degrees) at 4
years

180 180, 180 10 180 180, 180 11 0 (95% CI not es-
timable)

Active shoulder flexion (degrees) at 3
weeks

175 147.5, 180 12 177.5 163.5, 180 12 -2.50 (95% CI not es-
timable)

Table 17.   Multiple electrotherapy modalities versus another active intervention  (Continued)
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Active shoulder flexion (degrees) at 3
months

180 150, 180 12 180 177.5, 180 12 0 (95% CI not es-
timable)

Active shoulder flexion (degrees) at 4
years

180 180, 180 10 180 180, 180 11 0 (95% CI not es-
timable)

Active shoulder extension (degrees) at 3
weeks

52.5 35, 60 12 60 45, 60 12 -7.50 (95% CI not es-
timable)

Active shoulder extension (degrees) at 3
months

60 45, 60 12 60 60, 60 12 0 (95% CI not es-
timable)

Active shoulder extension (degrees) at 4
years

60 60, 60 10 60 60, 60 11 0 (95% CI not es-
timable)

Active shoulder external rotation (de-
grees) at 3 weeks

78.5 40, 90 12 90 67.5, 90 12 -11.50 (95% CI not es-
timable)

Active shoulder external rotation (de-
grees) at 3 months

90 70, 90 12 90 90, 90 12 0 (95% CI not es-
timable)

Active shoulder external rotation (de-
grees) at 4 years

90 90, 90 10 90 90, 90 11 0 (95% CI not es-
timable)

Active shoulder internal rotation (de-
grees) at 3 weeks

87.5 70, 90 12 90 76.5, 90 12 -2.50 (95% CI not es-
timable)

Active shoulder internal rotation (de-
grees) at 3 months

90 75, 90 12 90 90, 90 12 0 (95% CI not es-
timable)

Active shoulder internal rotation (de-
grees) at 4 years

90 90, 90 10 90 90, 90 11 0 (95% CI not es-
timable)

  Events Total Events Total Risk ratio (95% CI)

Global assessment of treatment success
(excellent improvement) at 3 months

7 12 8 12 0.88 (0.47, 1.63)

Global assessment of treatment success
(excellent improvement) at 4 years

10 10 11 11 1.00 (0.84, 1.19)

Total adverse events during 4 year trial
period

Zero events in both groups

Table 17.   Multiple electrotherapy modalities versus another active intervention  (Continued)
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Study ID: Rabini 2012

Participants: Rotator cu� tendinopathy, with or without partial thickness tendon tears 
Intervention: Microwave diathermy 
Control: Glucocorticoid injection

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Overall pain (VAS 0-100, 0 = no pain) at 4
weeks

35.1 24.3 40 29.6 10.3 42 5.50 (-2.65, 13.65)

Overall pain (VAS 0-100, 0 = no pain) at 12
weeks

38.4 22.9 40 28.9 14.3 42 9.50 (1.19, 17.81)

Overall pain (VAS 0-100, 0 = no pain) at 24
weeks

37.6 30 40 29 17.3 42 8.60 (-2.07, 19.27)

Function (Constant-Murley total score
0-100, higher = better function) at 4 weeks

90.1 15 40 82.4 17.7 42 7.70 (0.61, 14.79)

Function (Constant-Murley total score
0-100, higher = better function) at 12 weeks

86.6 12.7 40 83.2 9.9 42 3.40 (-1.55, 8.35)

Function (Constant-Murley total score
0-100, higher = better function) at 24 weeks

88.1 20 40 89.9 12.6 42 -1.80 (-9.08, 5.48)

Total adverse events during 24-week trial
period

Zero events in both groups

Table 18.   Microwave diathermy versus another active intervention 

 
 

Study ID: Binder 1984

Participants: Rotator cu� tendinitis 
Intervention: PEMF for 6 weeks 
Control: Placebo PEMF for 4 weeks followed by active PEMF for 2 weeks

Table 19.   One electrotherapy modality versus another 
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Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Overall pain (VAS 0-10, 0 = no pain) change
from baseline to 6 weeks

-8.98 NR 15 -7.75 NR 14 -1.23 (95% CI not es-
timable)

Total active range of motion (degrees)
change from baseline to 6 weeks

101.4 NR 15 63.45 NR 14 37.95 (95% CI not es-
timable)

 

Study ID: Binder 1984

Participants: Rotator cu� tendinitis 
Intervention: PEMF for 8 weeks 
Control: Placebo PEMF for 4 weeks followed by active PEMF for 4 weeks

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Overall pain (VAS 0-10, 0 = no pain) change
from baseline to 4 months

-11.12 NR 15 -10.37 NR 14 -0.75 (95% CI not es-
timable)

Total active range of motion (degrees)
change from baseline to 4 months

122.37 NR 15 115.77 NR 14 6.6 (95% CI not es-
timable)

  Events Total Events Total Risk ratio (95% CI)

Global assessment of treatment success
(participants symptomless) at 4 months

9 15 10 14 0.84 (0.49, 1.43)

Total adverse events during 4 months "Although many patients found the coils cumbersome, especially at night, no untoward reactions were reported during the
controlled study"

 

Study ID: Calis 2011

Participants: Subacromial impingement syndrome 
Intervention: Therapeutic ultrasound plus exercise plus hot pack 

Table 19.   One electrotherapy modality versus another  (Continued)
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Control: Low-level laser therapy plus exercise plus hot pack

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Overall pain (VAS 0-10, 0 = no pain) at 3
weeks

2.21 2.09 21 2.56 2.28 15 -0.35 (-1.81, 1.11)

Function (Constant-Murley total score:
0-100, higher score = better function) at 3
weeks

62.85 6.85 21 64.6 16.18 15 -1.75 (-10.45, 6.95)

Pain on motion (VAS 0-10, 0 = no pain) at 3
weeks

4.24 2.26 21 3.73 2.37 15 0.51 (-1.03, 2.05)

Night pain (VAS 0-10, 0 = no pain) at 3
weeks

3.74 2.18 21 3.68 2.85 15 0.06 (-1.66, 1.78)

Shoulder abduction (degrees, unclear if
active or passive) at 3 weeks

155.95 9.21 21 155.8 7.35 15 0.15 (-5.27, 5.57)

Shoulder flexion (degrees, unclear if ac-
tive or passive) at 3 weeks

177.04 3.74 21 174.46 6.94 15 2.58 (-1.28, 6.44)

Shoulder internal rotation (degrees, un-
clear if active or passive) at 3 weeks

74.85 7.29 21 70.93 6.06 15 3.92 (-0.45, 8.29)

Shoulder external rotation (degrees, un-
clear if active or passive) at 3 weeks

81.66 5.82 21 83.13 5.23 15 -1.47 (-5.10, 2.16)

 

Study ID: Chard 1988

Participants: Rotator cu� tendinitis 
Intervention: PEMF for 8 hrs per day 
Control: PEMF for 2 hrs per day

Outcome Intervention Control Effect estimate

Table 19.   One electrotherapy modality versus another  (Continued)
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  Mean SD n Mean SD n Mean difference
(95% CI)

Overall pain "The improvement in pain score over the 8 weeks of treatment consistently favoured Group 2 (8 hrs per day) for pain at night,
on movement, at rest, and total pain score, but this failed to reach significance"

Pain on motion See above quote

Night pain See above quote

Pain with resisted movement No statistically significant difference between groups over the 8-week treatment period

Total active range of motion "…when considering the range of active movements…there was no significant difference between the groups at 8 weeks"

  Events Total Events Total Risk ratio (95% CI)

Global assessment of treatment success
(had no further significant problems over
the following year)

14 24 12 19 0.92 (0.57, 1.50)

Total adverse events during 8 week treat-
ment period

Zero events in both groups

 

Study ID: Giombini 2006

Participants: Supraspinatus tendinopathy 
Intervention: Therapeutic ultrasound 
Control: Microwave diathermy

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Rest pain (VAS 0-10, 0 = no pain) at 4
weeks

5.8 0.96 12 2.4 0.46 14 3.40 (2.81, 3.99)

Rest pain (VAS 0-10, 0 = no pain) at 10
weeks

5.15 0.87 12 1.2 0.63 14 3.95 (3.36, 4.54)

Table 19.   One electrotherapy modality versus another  (Continued)
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Function (Constant-Murley total score,
0-100, higher = better function) at 4 weeks

60 3.21 12 78.1 4.23 14 -18.10 (-20.96, -15.24)

Function (Constant-Murley total score,
0-100, higher = better function) at 10
weeks

61.75 4.18 12 82 5.73 14 -20.25 (-24.07, -16.43)

  Events Total Events Total Risk ratio (95% CI)

Global assessment of treatment success
(ready to return to sport) at 4 weeks

6 12 11 14 0.64 (0.34, 1.19)

Global assessment of treatment success
(ready to return to sport) at 10 weeks

4 12 12 14 0.39 (0.17, 0.89)

Adverse events Zero events in both groups

 

Study ID: Korkmaz 2010

Participants: Supraspinatus tendinopathy or partial tears of the supraspinatus tendon 
Intervention: TENS plus exercise 
Control: Pulsed radiofrequency treatment plus exercise

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Rest pain (VAS 0-10, 0 = no pain) at 1 week 2.2 1.3 20 2.4 1.4 20 -0.20 (-1.04, 0.64)

Rest pain (VAS 0-10, 0 = no pain) at 4
weeks

1.8 1.43 20 1.3 0.9 20 0.50 (-0.24, 1.24)

Rest pain (VAS 0-10, 0 = no pain) at 12
weeks

0.95 0.68 20 0.8 0.7 20 0.15 (-0.28, 0.58)

Function (SPADI total score 0-130, higher =
worse function) at 1 week

93.9 31.3 20 81.4 21 20 12.50 (-4.02, 29.02)

Function (SPADI total score 0-130, higher =
worse function) at 4 weeks

54.7 26.7 20 45.9 14.5 20 8.80 (-4.52, 22.12)

Table 19.   One electrotherapy modality versus another  (Continued)
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Function (SPADI total score 0-130, higher =
worse function) at 12 weeks

32.4 20.5 20 25.5 10.1 20 6.90 (-3.12, 16.92)

Pain on motion (VAS 0-10, 0 = no pain) at 1
week

4.8 2 20 5.2 1.8 20 -0.40 (-1.58, 0.78)

Pain on motion (VAS 0-10, 0 = no pain) at 4
weeks

2.7 1.55 20 2.9 1 20 -0.20 (-1.01, 0.61)

Pain on motion (VAS 0-10, 0 = no pain) at
12 weeks

2.1 1.29 20 2.3 0.8 20 -0.20 (-0.87, 0.47)

Night pain (VAS 0-10, 0 = no pain) at 1
week

4.6 1.8 20 4.4 2 20 0.20 (-0.98, 1.38)

Night pain (VAS 0-10, 0 = no pain) at 4
weeks

3 1.41 20 2.7 1.2 20 0.30 (-0.51, 1.11)

Night pain (VAS 0-10, 0 = no pain) at 12
weeks

2.1 0.96 20 1.8 0.9 20 0.30 (-0.28, 0.88)

Active shoulder abduction (degrees) at 1
week

128.3 23 20 138.5 26.9 20 -10.20 (-25.71, 5.31)

Active shoulder abduction (degrees) at 4
weeks

152.8 15.5 20 157.7 18.1 20 -4.90 (-15.34, 5.54)

Active shoulder abduction (degrees) at 12
weeks

161.3 11.8 20 164 13.1 20 -2.70 (-10.43, 5.03)

Active shoulder flexion (degrees) at 1
week

145 18.4 20 151.2 23.4 20 -6.20 (-19.25, 6.85)

Active shoulder flexion (degrees) at 4
weeks

161 12.9 20 161.7 16.9 20 -0.70 (-10.02, 8.62)

Active shoulder flexion (degrees) at 12
weeks

166.3 9 20 168.5 10.1 20 -2.20 (-8.13, 3.73)

Active shoulder external rotation (de-
grees) at 1 week

55.8 14.7 20 57.2 19.9 20 -1.40 (-12.24, 9.44)

Table 19.   One electrotherapy modality versus another  (Continued)
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Active shoulder external rotation (de-
grees) at 4 weeks

63.5 10 20 66 11.9 20 -2.50 (-9.31, 4.31)

Active shoulder external rotation (de-
grees) at 12 weeks

69.3 7.8 20 67.7 9.7 20 1.60 (-3.86, 7.06)

Active shoulder internal rotation (degrees)
at 1 week

46.5 14.5 20 58 16 20 -11.50 (-20.96, -2.04)

Active shoulder internal rotation (degrees)
at 4 weeks

61 12.3 20 68 11.5 20 -7.00 (-14.38, 0.38)

Active shoulder internal rotation (degrees)
at 12 weeks

66.5 10.8 20 70 8.7 20 -3.50 (-9.58, 2.58)

Quality of life (SF-36 physical function
0-100, higher = better) at 12 weeks

74.25 10.03 20 69.5 16.09 20 4.75 (-3.56, 13.06)

Quality of life (SF-36 physical role 0-100,
higher = better) at 12 weeks

60 23.5 20 55.35 14.9 20 4.65 (-7.54, 16.84)

Quality of life (SF-36 bodily pain 0-100,
higher = better) at 12 weeks

61.25 17.07 20 67.37 14.83 20 -6.12 (-16.03, 3.79)

Quality of life (SF-36 general health 0-100,
higher = better) at 12 weeks

56.73 13.95 20 55.85 18.67 20 0.88 (-9.33, 11.09)

Quality of life (SF-36 vitality 0-100, higher
= better) at 12 weeks

56.25 12.65 20 55.95 10.02 20 0.30 (-6.77, 7.37)

Quality of life (SF-36 social functioning
0-100, higher = better) at 12 weeks

74.37 16.95 20 81.24 16.09 20 -6.87 (-17.11, 3.37)

Quality of life (SF-36 emotion role 0-100,
higher = better) at 12 weeks

54.93 19.54 20 59.15 20.48 20 -4.22 (-16.63, 8.19)

Quality of life (SF-36 mental health 0-100,
higher = better) at 12 weeks

56.2 16.02 20 54.74 16.67 20 1.46 (-8.67, 11.59)

Global assessment of treatment success "In all weeks, there was no statistically significant difference between the two groups regarding the...physician–patient satis-
faction rate (P > 0.05)".

Table 19.   One electrotherapy modality versus another  (Continued)
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Total adverse events during 12 week fol-
low-up period

Zero events in both groups

 

Study ID: Montes-Molina 2012a

Participants: Rotator cu� tendinitis (53%), bicipital tendinitis (3%), calcific tendinitis (25%), rotator cu� partial tears (16%), impingement syndrome (5%), frozen
shoulder (5%), dislocations (10%), bursitis (5%) 
Intervention: Interferential low-level laser therapy (LLLT) 
Control: Continuous LLLT

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Rest pain (VAS 0-10, 0 = no pain) change
from baseline to 4 weeks

0.3 1.87 86 0.4 5.95 83 -0.10 (-1.44, 1.24)

Function (SPADI total score 0-100; 0 =
no disability) change from baseline to 4
weeks

6.8 26.12 86 7.3 11.45 83 -0.50 (-6.54, 5.54)

Night pain (VAS 0-10, 0 = no pain) change
from baseline to 4 weeks

1.3 2.80 86 1.4 2.75 83 -0.10 (-0.94, 0.74)

Total adverse events during 4-week trial
period

Zero events in both groups

 

Study ID: Montes-Molina 2012b

Participants: Rotator cu� tendinitis, calcific tendinitis or partial rotator cu� tears 
Intervention: Interferential light therapy generated by two light probes 
Control: Conventional light therapy generated by one light probe

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Table 19.   One electrotherapy modality versus another  (Continued)
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Rest pain (VAS 0-10, 0 = no pain) at 2
weeks

2.1 2.5 13 1.9 2.3 13 0.20 (-1.65, 2.05)

Function (UCLA shoulder scale 1-35, high-
er score = better function) at 2 weeks

22.3 6.7 13 23.9 6.8 13 -1.60 (-6.79, 3.59)

Night pain (VAS 0-10, 0 = no pain) at 2
weeks

4 3.8 13 5.8 3.7 13 -1.80 (-4.68, 1.08)

Total adverse events during 2 week trial
period

Zero events in both groups

 

Study ID: Polimeni 2003

Participants: Supraspinatus tendinitis or biceps tendinitis 
Intervention: Therapeutic ultrasound plus mobilisation plus exercises 
Control: Radar plus mobilisation plus exercises

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Function (Constant-Murley total score
0-100, higher = better function) at 10 days

No usable outcome data. Difference between groups reported as not statistically significant.

Function (Constant-Murley total score
0-100, higher = better function) at 40 days

No usable outcome data. Difference between groups reported as not statistically significant.

 

Study ID: Polimeni 2003

Participants: Supraspinatus tendinitis or biceps tendinitis 
Intervention: Therapeutic ultrasound plus mobilisation plus exercises 
Control: Diadynamic current plus mobilisation plus exercises

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Table 19.   One electrotherapy modality versus another  (Continued)
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Function (Constant-Murley total score
0-100, higher = better function) at 10 days

No usable outcome data. Difference between groups reported as not statistically significant.

Function (Constant-Murley total score
0-100, higher = better function) at 40 days

No usable outcome data. Difference between groups reported as not statistically significant.

 

Study ID: Santamato 2009

Participants: Subacromial impingement syndrome 
Intervention: High intensity laser therapy 
Control: Therapeutic ultrasound

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Overall pain (VAS 0-10, 0 = no pain) at 2
weeks

2.42 1.42 35 4.44 1.37 35 -2.02 (-2.67, -1.37)

Function (Constant-Murley total score
0-100, higher = better function) at 2 weeks

75.91 7.02 35 72.11 6.95 35 3.80 (0.53, 7.07)

 

Study ID: Shehab 2000

Participants: Supraspinatus tendinitis, subdeltoid bursitis or bicipital tendinitis 
Intervention: TENS plus exercise plus cold pack 
Control: Therapeutic ultrasound plus exercise plus cold pack

Outcome Intervention Control Effect estimate

  Median 5th to 95th
percentile

n Median 5th to 95th
percentile

n Mean difference
(95% CI)

Overall pain (VAS 0-10, 0 = no pain): at 3 to
5 weeks

0 0, 0.65 26 0.5 0, 2.75 24 -0.5 (95% CI not es-
timable)

Shoulder flexion (degrees, unclear if ac-
tive or passive) at 3 to 5 weeks

140 120, 160 26 175 115, 180 24 -35 (95% CI not es-
timable)

Table 19.   One electrotherapy modality versus another  (Continued)
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Shoulder abduction (degrees, unclear if
active or passive) at 3 to 5 weeks

130 116.7, 156.5 26 180 101.2, 180 24 -50 (95% CI not es-
timable)

 

Study ID: Yavuz 2014

Participants: Subacromial impingement syndrome 
Intervention: Low-level laser therapy plus hot pack plus exercise 
Control: Therapeutic ultrasound plus hot pack plus exercise

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Overal pain (VAS 0-100, 0 = no pain) at 1
month

39 14.29 16 37.43 15.07 15 1.57 (-8.78, 11.92)

Overal pain (VAS 0-100, 0 = no pain) at 3
months

37 14.37 16 38.04 13.67 15 -1.04 (-10.91, 8.83)

Function (SPADI total score 0-100, higher =
worse function) at 1 month

32.6 13.72 16 34.25 14.07 15 -1.65 (-11.44, 8.14)

Function (SPADI total score 0-100, higher =
worse function) at 3 months

29.8 13.6 16 30.57 14.47 15 -0.77 (-10.67, 9.13)

 

Study ID: Yildirim 2013

Participants: Subacromial impingement syndrome 
Intervention: Therapeutic ultrasound for 4 minutes plus superficial heat plus TENS plus exercise 
Control: Therapeutic ultrasound for 8 minutes plus superficial heat plus TENS plus exercise

Outcome Intervention Control Effect estimate

  Mean SD n Mean SD n Mean difference
(95% CI)

Overall pain (VAS 0-10, higher = worse
pain) at 5 weeks

5.2 1.26 50 3.38 1.46 50 1.82 (1.29, 2.35)

Table 19.   One electrotherapy modality versus another  (Continued)
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Function (Constant-Murley total score
0-100, higher = better function) at 5 weeks

59.38 15.32 50 66.8 19.43 50 -7.42 (-14.28, -0.56)

Active shoulder abduction (Constant-Mur-
ley sub-score, higher = better ROM) at 5
weeks

6.6 1.62 50 7.52 1.54 50 -0.92 (-1.54, -0.30)

Active shoulder flexion (Constant-Mur-
ley sub-score, higher = better ROM) at 5
weeks

7.32 2 50 8.22 2.37 50 -0.90 (-1.76, -0.04)

Active shoulder external rotation (Con-
stant-Murley sub-score, higher = better
ROM) at 5 weeks

6.2 3.39 50 7.24 2.58 50 -1.04 (-2.22, 0.14)

Active shoulder internal rotation (Con-
stant-Murley sub-score, higher = better
ROM) at 5 weeks

5.72 2.27 50 7.04 2.53 50 -1.32 (-2.26, -0.38)

Strength (Constant-Murley sub-score,
higher = better ROM) at 5 weeks

15.5 12.26 50 16.38 11.36 50 -0.88 (-5.51, 3.75)

Table 19.   One electrotherapy modality versus another  (Continued)
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A P P E N D I C E S

Appendix 1. Search strategies

Search strategy for CENTRAL:

• MeSH descriptor: [Shoulder Pain] explode all trees

• MeSH descriptor: [Shoulder Impingement Syndrome] explode all trees

• MeSH descriptor: [Rotator Cu(] explode all trees

• MeSH descriptor: [Bursitis] explode all trees

• ((shoulder* in All Text or rotator* in All Text) and (bursitis in All Text or frozen in All Text or impinge* in All Text or tendonitis in All Text
or tendonitis in All Text or tendinopathy in All Text or pain* in All Text))

• "rotator cu(" in All Text

• "adhesive capsulitis" in All Text

• #1 or #2 or #3 or #4 or #5 or #6 or #7

• MeSH descriptor: [Rehabilitation] explode all trees

• MeSH descriptor: [Physical Therapy Modalities] explode all trees

• MeSH descriptor: [Exercise Movement Techniques] explode all trees

• MeSH descriptor: [Ultrasonography, Interventional] explode all trees

• rehabilitat* in All Text or physiotherapy* in All Text or "physical therap*" in All Text or "manual therap*" in All Text or exercis* in All Text

• (ultrasound in All Text or ultrasonograph* in All Text or tns in All Text or tens in All Text or shockwave in All Text or electrotherap* in All
Text or mobili* in All Text)

• #9 or #10 or #11 or #12 or #13 or #14

• #8 and #15

Search strategy for Ovid MEDLINE:

• shoulder pain/

• shoulder impingement syndrome/

• rotator cu(/

• exp bursitis/

• ((shoulder$ or rotator cu() adj5 (bursitis or frozen or impinge$ or tendinitis or tendonitis or tendinopathy or pain$)).mp.

• rotator cu(.mp.

• adhesive capsulitis.mp.

• or/1-7

• exp rehabilitation/

• exp physical therapy techniques/

• exp musculoskeletal manipulations/

• exp exercise movement techniques/

• exp ultrasonography, interventional/

• (rehabilitat$ or physiotherap$ or physical therap$ or manual therap$ or exercis$ or ultrasound or ultrasonograph$ or TNS or TENS or
shockwave or electrotherap$ or mobili$).mp.

• or/9-14

• clinical trial.pt

• random$.mp.

• ((single or double) adj (blind$ or mask$)).mp.

• placebo$.mp.

• or/16-19

• 8 and 15 and 20

Search strategy for Ovid EMBASE:

• ‘shoulder pain'/exp

• ‘shoulder impingement syndrome'/exp

• ‘rotator cu('/exp

Electrotherapy modalities for rotator cu� disease (Review)
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• ‘bursitis'/exp

• ((shoulder* OR rotator*) AND (‘bursitis'/de OR frozen OR impinge* OR ‘tendonitis'/de OR ‘tendinitis'/de OR ‘tendinopathy'/de OR pain*))

• ‘rotator cu('

• ‘adhesive capsulitis'

• #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7

• ‘rehabilitation'/exp

• ‘physiotherapy'/exp

• ‘kinesiotherapy'/exp

• ‘endoscopic echography'/exp

• rehabilitat* OR physiotherapy* OR ‘physical therapy' OR ‘manual therapy' OR kinesiotherap* OR exercis*

• ‘ultrasound'/de OR ultrasonograph* OR ‘transcutaneous nerve stimulation' OR ‘transcutaneous electrical nerve stimulation' OR
shockwave OR electrotherap* OR mobili*

• #9 OR #10 OR #11 OR #12 OR #13 OR #14

• ‘randomized controlled trial'/exp

• #8 AND #15 AND #16

Search strategy for CINAHL Plus (EBSCOhost):

• S1 MH "shoulder pain"

• S2 MH "shoulder impingement syndrome"

• S3 MH "rotator cu("

• S4 MH bursitis+

• S5 TX (shoulder* N5 bursitis) or TX(shoulder* N5 frozen) or TX(shoulder* N5 impinge*) or TX(shoulder* N5 tend?nitis) or TX(shoulder*
N5 tendinopathy) or TX(shoulder* N5 pain*)

• S6 TX (rotator cu( N5 bursitis) or TX(rotator cu( N5 frozen) or TX(rotator cu( N5 impinge*) or TX(rotator cu( N5 tend?nitis) or TX(rotator
cu( N5 tendinopathy) or TX(rotator cu( N5 pain*)

• S7 TX rotator cu(

• S8 TX adhesive capsulitis

• S9 S1 or S2 or S3 or S4 or S5 or S6 or S7 or S8

• S10 MH Rehabilitation+

• S11 MH physical therapy+

• S12 MH Manual Therapy+

• S13 MH Therapeutic Exercise+

• S14 MH Ultrasonography+

• S15 TX rehabilitat* or physiotherapy* or physical therap* or manual therap* or exercise* or ultrasound or ultrasonograph* or TNS or
TENS or shockwave or electrotherapy* or mobili*

• S16 S10 or S11 or S12 or S13 or S14 or S15

• S17 PT clinical trial

• S18 TX random*

• S19 TX(single blind*) or TX(single mask*)

• S20 TX(double blind*) or TX(double mask*)

• S21 placebo*

• S22 S17 or S18 or S19 or S20 or S21

• S23 S9 and S16 and S22

W H A T ' S   N E W

 

Date Event Description

29 May 2016 New search has been performed The original review, 'Physiotherapy interventions for shoulder
pain' (Green 2003) was split into four reviews upon updating:
'Manual therapy and exercise for rotator cu( disease' (ongoing),
this review, 'Electrotherapy modalities for rotator cu( disease',
'Manual therapy and exercise for adhesive capsulitis (frozen
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Date Event Description

shoulder)' (Page 2014a), and 'Electrotherapy modalities for ad-
hesive capsulitis (frozen shoulder)' (Page 2014b). The review has
also been broadened by including all randomised and quasi-ran-
domised clinical trials regardless of whether outcome assess-
ment was blinded.
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Review first published: Issue 6, 2016

 

Date Event Description

1 May 2008 Amended Converted to RM5. CMSG ID C067-R

24 February 2003 Amended This review is based on the original review of 'Interventions for
shoulder pain'. Please see published notes for further details.

24 February 2003 New citation required and conclusions
have changed

Substantive amendment
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N O T E S
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