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Systematic review of randomised controlled trials of
interventions for painful shoulder: selection criteria,
outcome assessment, and efficacy
Sally Green, Rachelle Buchbinder, Richard Glazier, Andrew Forbes

Abstract
Objective: To review the efficacy of common
interventions for shoulder pain.
Design: All randomised controlled trials of
non-steroidal anti-inflammatory drugs, intra-articular
and subacromial glucocorticosteroid injection, oral
glucocorticosteroid treatment, physiotherapy,
manipulation under anaesthesia, hydrodilatation, and
surgery for shoulder pain that were identified by
computerised and hand searches of the literature and
had a blinded assessment of outcome were included.
Main outcome measures: Methodological quality
(score out of 40), selection criteria, and outcome
measures. Effect sizes were calculated and combined
in a pooled analysis if study population, end point,
and intervention were comparable.
Results: Thirty one trials met inclusion criteria. Mean
methodological quality score was 16.8 (9.5-22).
Selection criteria varied widely, even for the same
diagnostic label. There was no uniformity in the
outcome measures used, and their measurement
properties were rarely reported. Effect sizes for
individual trials were small (range − 1.4 to 3.0). The
results of only three studies investigating “rotator cuff
tendinitis” could be pooled. The only positive finding
was that subacromial steroid injection is better than
placebo in improving the range of abduction
(weighted difference between means 35° (95%
confidence interval 14 to 55)).
Conclusions: There is little evidence to support or
refute the efficacy of common interventions for
shoulder pain. As well as the need for further well
designed clinical trials, more research is needed to
establish a uniform method of defining shoulder
disorders and developing outcome measures which
are valid, reliable, and responsive in affected people.

Introduction
There are many accepted standard forms of conserva-
tive treatment for shoulder disorders, including
non-steroidal anti-inflammatory drugs, corticosteroid
injections, and physiotherapy, yet evidence of their effi-
cacy is not well established. Furthermore, the
interpretation of results of studies is often hampered
by the fact that these disorders are labelled and defined

in diverse and often conflicting ways. To determine the
efficacy of common interventions for shoulder pain,
we performed a systematic review of randomised con-
trolled trials investigating these treatments. To deter-
mine whether the results of the different studies could
be compared or pooled, or both, we also undertook a
methodological review of the selection criteria and
outcome assessment used in these studies.

Methods
Identification and selection of studies
One of us (SG) searched computerised bibliographic
databases (MEDLINE, EMBASE, CINAHL) without
language restrictions from 1966 to September 1995
using the Cochrane Collaboration search strategy,
which aims to identify all randomised controlled trials.1

This was combined with the medical subject heading
“shoulder” (exploded) and other keywords pertaining
to shoulder disorders or their treatment. SG also hand
searched relevant conference proceedings and
reviewed textbooks and reference lists of all retrieved
articles.

To determine whether a study should be included,
two of us (RB and RG) reviewed the retyped methods
sections of all identified trials independently according
to predetermined criteria (that the trial be randomised,
that the outcome assessment be blinded, and that the
intervention was one of those under review).
Randomised controlled trials which investigated
common interventions for shoulder pain in adults (age
greater than or equal to 18 years) were included
provided that there was a blinded assessment of
outcome. For the purposes of this review, interventions
were broadly categorised as non-steroidal anti-
inflammatory drugs, intra-articular and subacromial
glucocorticosteroid injection, oral glucocorticosteroid
treatment, physiotherapy, manipulation under anaes-
thesia, hydrodilatation (shoulder distension), and
surgery. All studies which primarily concerned pain
arising from the shoulder were included irrespective of
diagnostic label. Studies that included various rheuma-
tological disorders were considered if the results on
shoulder pain were presented separately or if 90% or
more of patients in the study had shoulder pain.
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Assessment of validity
To determine the methodological quality, RB and RG
independently reviewed the retyped methods and
results sections of the included studies using predeter-
mined criteria.2 An overall score for methodological
quality (out of a possible 40) was calculated to assess
the overall standard of each trial, but these scores were
not used to weight the pooled analysis.

Assessment of selection criteria and outcome
RB and SG reviewed the selection criteria and outcome
measures. They determined whether distinct diagnoses
were specified and whether definitions of these
diagnoses were recorded. Inclusion and exclusion crite-
ria were also examined. For outcome measures they
recorded the types of measures used, the method of
measurement, and whether the clinimetric properties
had been considered. (Clinimetric or measurement
properties refer to the reliability, validity, and responsive-
ness to change of an outcome measure, clinimetrics
being the measurement of clinical phenomena.) The
timing of outcome assessment was also noted.

Analysis of data
To assess efficacy, raw data (means and standard devia-
tions) were extracted for reported outcomes when data
were available in the published reports and entered
into the Cochrane Collaboration’s Review Manager
software program.1 For studies not reporting the
required data, further details were requested of first
authors, but no additional information was obtained.
Range of motion scores were entered as degrees of
movement, and all pain and overall effect scores were
transformed to 100 point scales.

Effect sizes: individual trials
To determine the treatment effect for each end point
assessed we calculated the effect size as the difference
between the mean of the treatment group at follow up
and the mean of the control group at follow up, divided
by the pooled standard deviation:

Effect size = (flxt−flxc)/PSD where flxt = treatment group
mean, flxc = control group mean, and PSD = pooled
standard deviation.

In this equation, effect size is expressed as a
function of standard deviation. For example, an effect
size of 0.43 reflects a difference between means of 0.43
of one standard deviation.

In the five studies in which standard deviation was
not reported, effect size was calculated by conversion of
the reported P value to a t statistic with appropriate
degrees of freedom and use of the formula

Effect size = t√``(1
nt

+ 1
nc)

where nt = number of subjects in treatment group,
nc = number of subjects in control group, and
t = observed t statistic.

In the three studies which reported P values only as
less than a value—for example, P < 0.05, P < 0.01—a
conservatively small effect size was calculated as
though the P value equalled the quoted value—for
example, P < 0.05 was taken as P = 0.05. When only
the change in scores from baseline were reported
(three studies), the within group standard deviation
after intervention was computed assuming a (likely)

conservative correlation of 0.3 between measurements
before and after intervention. One study provided only
the range (maximum and minimum) of scores for each
group, from which the standard deviation was
estimated as one quarter of the range.

After reviewing the outcomes assessed in the
individual trials, we examined three end points which
together provided the most detailed data: pain (100
point scale), restriction of abduction (degrees), and over-
all effect as reported by the patient (100 point scale).

Pooled analysis
Only trials investigating the same intervention in simi-
lar populations and using the same outcome measure
at the same or similar times of follow up were consid-
ered for pooling. Pooling was carried out using the
Revman 3.0 software program1 to calculate weighted
difference between means, which is the difference
between treatment and comparison group means at
follow up, and (in contrast to effect size) is measured in
the dimension of the outcome variable being
combined. A random effects model was used for pool-
ing to allow for heterogeneity between studies.3

Estimates and in particular confidence intervals from
this model reduce to those from a fixed effects model
when study results are homogeneous.

Results
Identification and selection of studies
Thirty one out of 58 identified studies met our
selection criteria.4–34 A list of excluded studies is
available from us. Reasons for exclusion were lack of
randomisation (23 studies), lack of blinding (12
studies), not the study population of interest (5 studies),
and not the intervention of interest (6 studies). Despite
blinding, 8 of the 58 trials were identified by RB or RG,
or both.4 8 14 18 20 21 25 30

The included studies assessed non-steroidal anti-
inflammatory drugs (17 trials),4–8 10–13 16–19 22 26 29 33 intra-
articular or subacromial glucocorticosteroid injection
(10 trials),10 11 13 14 18 23–25 31 32 physiotherapy (5 tri-
als),9 15 18 20 21 oral glucocorticosteroid treatment (2
trials),31 34 hydrodilatation (2 trials),24 32 and manipu-
lation under anaesthesia (1 trial).28 There were no ran-
domised controlled trials of surgical interventions.

Selection criteria
Twenty four trials specified distinct diagnoses to
characterise their study population. These included
periarthritis (7 trials),4 5 16 27 29 30 31 adhesive capsulitis (6
trials),14 18 24–26 33 frozen shoulder (3 trials),28 29 31 rotator
cuff tendinitis (7 trials),8 10 11 17 18 24 30 supraspinatus
tendonitis (3 trials),29 30 32 bursitis (2 trials),8 14 infra-
spinatus tendonitis (1 trial),14 subscapularis tendonitis
(1 trial),14 acromioclavicular joint sprain (1 trial),14 and
rotator cuff lesion (1 trial).19 Definitions of distinct diag-
noses were specified in 16 of the 24 trials. On the basis
of review of the diagnostic labels or definitions of the
study populations, or both, most trials could be broadly
categorised as studying adhesive capsulitis (including
periarthritis and frozen shoulder) (23 trials) or rotator
cuff tendinitis (including supraspinatus, infraspinatus,
and subscapularis tendonitis) (12 trials), or both. Six
trials gave no selection criteria or population
definition.6 11 21 28 30 35
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The box shows the selection criteria used to define
the shoulder disorders studied. In general, adhesive
capsulitis was defined as the presence of pain with
restriction of active and passive glenohumeral joint
movements, and rotator cuff tendinitis was defined by
the presence of painful arc and pain with resisted
movements or a normal passive range of motion. How-
ever, no standard definitions were used, and conflicting
criteria often defined the same condition in different
trials. Exclusion criteria were specified in 28 studies,
although these also varied widely between studies.

Assessment of outcome
Table 1 summarises the outcomes assessed. Pain and
range of motion were recorded in most trials (29 and
27 respectively). Only four studies included an
adequate description of how range of motion was
assessed (measurement tool and definition of end of
range).16 21 22 35 Function was assessed in eight studies
and was measured either by visual analogue scale14–19 26

or return to work.20 No study included a disability
index. Although two studies cited a reliability study for
their method of range of motion assessment,21 35 no
other reference was made to the reliability, validity, or
responsiveness of the outcome measures used. Timing
of assessment for the primary efficacy analysis varied
between 1 and 24 weeks.

Validity of individual trials
Table 2 shows the overall scores for the quality of
methods and for each category for each trial. The
mean quality score of all trials combined was 16.8 out
of a possible 40 points (42%). No trial scored greater
than 22 out of a possible score of 40 (range 9.5-22.0).

Individual trials
Table 2 shows effect sizes according to intervention. In
general, the effect sizes were small, suggesting a lack of
clear benefit for any of the treatments investigated.

Pooled analysis
Most results of individual trials could not be pooled
because of a lack of similarity of study population, out-
come measures, timing of outcome assessment, or
insufficient reported data. Pooling of results was
performed for two studies of non-steroidal anti-
inflammatory drugs and placebo in rotator cuff
tendinitis (table 3).10 11 The weighted difference
between means suggested that non-steroidal anti-
inflammatory drugs may be superior to placebo in
improving the degree of restriction of abduction (26
degrees (95% confidence interval − 9 to 61)). The
weighted difference between means for pain score was
3 ( − 19 to 25). Data from the same two trials were
pooled to determine the efficacy of subacromial steroid
injection and placebo in rotator cuff tendinitis (table
3).10 11 The weighted difference between means
suggested injection was superior to placebo in improv-
ing range of abduction (35 (14 to 55)).

Pooling of results was also performed for two
studies which compared non-steroidal anti-
inflammatory drugs and steroid injection with non-
steroidal anti-inflammatory drugs alone in rotator cuff
tendinitis (table 3).10 18 The weighted difference
between means showed no added benefit of injection
with respect to both restriction of abduction (4 ( − 14 to
22 )) and pain ( − 2 ( − 11 to 7 )).

Discussion
This review has confirmed the lack of uniformity in the
way shoulder disorders are labelled and defined. It has
also highlighted the wide variation in assessment of

Selection criteria used in shoulder pain trials

Rotar cuff disease
No definition given (2 trials)
Shoulder pain and painful arc (1 trial)
At least two of painful abduction, painful arc, and tenderness of
supraspinatus insertion (1 trial)
Painful arc between 40° and 120° abduction (1 trial)
Pain on resisted abduction, tenderness over supraspinatus tendon, and
normal passive motion (1 trial)
Pain with resistance in abduction and external and internal rotation (1 trial)
Pain with resisted movements of the shoulder and loss of passive abduction
(1 trial)
Pain on resisted abduction with or without resisted external rotation (1 trial)
Pain exacerbated by resisted movement, passive range > active range,
normal passive range (1 trial)
Full range of passive motion and pain on resisted abduction (1 trial)

Adhesive capsulitis
No definition given (8 trials)
External rotation < 30° and abduction < 90° (1 trial)
Total passive movement < 50% of normal with pain worse at night (1 trial)
Generalised limitation of glenohumeral motion with pain at rest or on
movement (5 trials)
Pain, active and passive motion limited to > 20°, pain on resisted abduction
or rotation, and impaired glenohumeral joint (1 trial)
Loss of passive motion of glenohumeral joint (1 trial)
Pain, restriction of movement, loss of full function, and pain at night with
inability to lie on affected side (1 trial)
Pain at night, inability to lie on affected side, restriction of active and passive
motion, restriction of external rotation (2 trials)
Restriction of abduction and external rotation (1 trial)
Appreciable restriction of both active and passive motion (1 trial)
Abduction and flexion < 90° and external rotation < 20° (1 trial)
Abduction and flexion < 70% and external rotation < 20% (1 trial)

Table 1 Outcome measures used in 31 trials of intervention for
shoulder pain and stiffness

Outcome measure No of trials

Pain 29

Overall score 17

On activity 14

At night 11

At rest 4

During day 4

Range of motion 27

Active abduction 13

Passive abduction 14

Active external rotation 4

Passive external rotation 12

Active flexion 5

Passive flexion 5

Hand behind back (internal rotation) 5

Composite score 5

Function 8

Global improvement score (patient) 5

Global improvement score (blinded assessor) 7

Overall severity (patient) 6

Overall severity (blinded assessor) 5

Tenderness 3

Strength 1

Stiffness (patient) 4

Analgesia count 6

Adverse effects 9
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Table 2 Summary of validity scores and effect sizes for overall pain, restriction in abduction, and overall efficacy for all included studies

Trial (regimen)

Methodology scores Effect size

Sample size
(total)

Length of
follow up A B C D

Total (out
of 40)

Overall
pain

Restriction
in abduction

Overall
efficacy

NSAID v placebo

Cohen and Cohen12 (25 mg indomethacin 4×day for 7 days) 36 1, 2, 3, 7 days 3.5 1 7.5 1 13 0.6 −0.1 0.7

Ward et al26 (50 mg diclofenac 3×day for 7 days)* 25 7 days 4 1 6 1 12 NA NM NM

Adebajo et al11 (50 mg diclofenac 3×day for 28 days) 40 4 weeks 7 1 7 5 20 1.5 1.5 NM

Petri et al10 (1000 mg naproxen 1×day for 30 days) 50 2 and 4 weeks 7.5 1 8.5 4.5 21.5 −0.4 0.2 NM

One type of NSAID v another

Yamamoto et al7 (25 mg indomethacin 3×day v piroxicam 20 mg
1×day)

139 2 weeks 3 2 7 3 15 NM NM 0.2

Friis et al6 (1200 mg slow release ibuprofen 2×day v 600 mg
ibuprofen 4×day for 3 weeks)

145 3 weeks 6 4 8 4 22 NM NM −0.3

Ginsberg and Famaey19 (30 mg slow release fentiazac 1×day v
standard fentiazac 4×day for 2 weeks)†

60 1 and 2 weeks 3 1 8 3.5 15.5 −0.3 NM NM

Wielandts and Dequeker16 (100 mg phenylbutazone 4×day v 100 mg
fentiazac 4×day)

25 7 days 3.5 1 8.5 2.5 15.5 0.5 NM NM

Smith et al22 (20 mg piroxicam 1×day v 250 mg naproxen 2×day)† 40 1, 2, 3 weeks 7 1 7 4 19 0.1 0.0 NM

Duke et al17 (825 mg naproxen 1×day v 100 mg indomethacin 1×day) 59 2 and 4 weeks 5 1 8 3.5 17.5 −0.4 −0.5 −0.3

Rhind et al33 (750 mg naproxen 1×day v 100 mg indomethacin 1×day
for 4 weeks)‡

41 4 weeks 5.5 1 8 3 17.5 −0.4 0.2 −0.4

Famaey and Ginsberg29 (400 mg ibuprofen 4×day v 25 mg diclofenac
4×day)*

50 1 and 2 weeks 4.5 1 8 3.5 17 NA NA NA

Huskisson and Bryans5 (400 mg ibuprofen 3×day v 50 mg diclofenac
3×day for 2 weeks)

40 2 weeks 6.5 1.5 7.5 3 18.5 NA NA −0.2

Thumb et al4 (200 mg fentiazac 2×day v 50 mg diclofenac 2×day for 3
weeks)

19 1, 2, 3 weeks 5.5 1.5 7 3.5 17.5 0.2 NA 0.3

NSAID plus injection v NSAID alone

Petri et al10 (100 mg naproxen 1×day v 3 ml lignocaine and 1 ml
triamcinolone 40 mg/ml)

50 2 and 4 weeks 7.5 1 8.5 4.5 21.5 −0.1 0.7 NM

Berry et al18 (400 mg tolmetin sodium 3×day plus anterior injection of
methylprednisolone 40 mg and 2 ml of 2% lignocaine v 400 mg
tolmetin sodium 3×day alone)

60 2 and 4 weeks 5 0.5 7 4.5 17 −0.1 −0.2 NA

NSAID plus steroid injection v placebo

Petri et al10 (subacromial bursa injection of 4 ml of 1% lignocaine plus
500 mg naproxen 2×day for 30 days v placebo)

50 2 and 4 weeks 7.5 1 8.5 4.5 21.5 −0.9 0.9 NM

NSAID v steroid injection

Adebajo et al11 (50 mg diclofenac 3×day for 28 days v subacromial
injection of 2 ml of 0.5% lignocaine plus 1 ml triamcinolone
hexacetonide 80 mg/ml)

40 4 weeks 7 1 7 5 20 1.4 0.1 NM

White et al8 (100 mg indomethacin 1×day for 3 or 6 weeks v 1 or 2
injections of 40 mg triamcinolone acetonide)

40 6 weeks 7 2 6.5 3 18.5 0.0 −0.5 NM

Steroid injection

Injection v placebo:

Richardson23 (2 injections 2 weeks apart of prednisolone acetate
into subdeltoid bursae and glenohumeral joint v injections of
saline)†

101 2, 4, 6 weeks 7.5 2 4.5 2.5 16.5 NA −0.5 NA

Rizk et al25 (intra-articular methylprednisolone and lignocaine v
subacromial methylprednisolone and lignocaine v identical injections
of saline)*

48 4, 8, 11, 24
weeks

5 1.5 5.5 2.5 14.5 NA NA NM

Withrington et al14 (subacromial injection of 80 mg
methylprednisolone and 2 ml of 2% lignocaine v identical injection
of saline)

25 2 and 8 weeks 3.5 2 4 1 10.5 NM NM NA

Petri et al10 (subacromial bursa injection of 4 ml of 1% lignocaine v
identical injection of saline)

50 2 and 4 weeks 7.5 1 8.5 4.5 21.5 −0.7 0.6 NM

Adebajo et al11 (subacromial injection of 2ml of 0.5% lignocaine
plus 1 ml of triamcinolone hexacetonide 80 mg/ml v identical
injection of saline)

40 4 weeks 7 1 7 5 20 3.0 1.4 NM

Bulgen et al31 (subacromial and intra-articular injection of 20 mg
methylprednisolone acetate and 1% lignocaine v no treatment)*

42 6 weeks 4.5 0.5 4.5 0 9.5 NA NA NA

Berry et al18 (anterior injection of 40 mg methylprednisolone and
2 ml of 2% lignocaine v identical injection of placebo)

60 2 and 4 weeks 5 0.5 7 4.5 17 −0.2 −0.6 NA

Trigger point injection v anatomical injection:

Hollingworth et al13 (trigger point injection of 2 ml of 40 mg
methylprednisolone acetate and 1% lignocaine v subacromial or
intra-articular injection of 2 ml of 40 mg methylprednisolone
acetate and 1% lignocaine)

77 1, 4, 8 weeks 4.5 2 4 4 14.5 NA NA −5.9§

Injection v physiotherapy:

Bulgen et al31 (subacromial and intra-articular injection of 20 mg
methylprednisolone acetate and 1% lignocaine v Maitland’s
mobilisations 3×week for 6 weeks)*

42 6 weeks 4.5 0.5 4.5 0 9.5 NA NA NA

Berry et al18 (anterior injection 40 mg methylprednisolone and 2 ml
of 2% lignocaine v 8×10 minute ultrasound sessions)

60 2 and 4 weeks 5 0.5 7 4.5 17 0.5 −0.5 NA

Continued over
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outcome in clinical trials investigating the efficacy of
interventions for painful shoulder. These factors limit
the degree to which the results of different trials can be
compared and pooled. In addition, the heterogeneity
of the interventions studied, the timing of outcome
assessment, the overall poor methodological quality,
inadequate reporting of results, and small sample sizes
preclude the drawing of firm conclusions about the
efficacy of any of the interventions studied.

On the basis of our review, the only conclusions
that may be drawn about efficacy are that non-steroidal
anti-inflammatory drugs and subacromial glucocorti-
costeroid injection may be superior to placebo in
improving range of abduction in rotator cuff tendinitis
and that the addition of corticosteroid injection to
non-steroidal anti-inflammatory drugs does not seem
to confer further benefit. These pooled results should
be interpreted cautiously. In addition to the above con-
cerns, statistical manipulation of inadequately pre-
sented results was necessary to perform these analyses.
No conclusions can be drawn about the efficacy of the
interventions studied for adhesive capsulitis.

Previous reviews
Previous separate reviews of non-steroidal anti-
inflammatory drugs, steroid injections, and physio-
therapy have been performed by investigators in the
Netherlands.35–37 Although our study confirms their
conclusions on the poor overall methodological
quality of reviewed trials, our study differs in several
important respects.

Firstly, we tried to differentiate studies on the basis
of the nature of the populations being studied,
recognising that the benefits of treatment may vary for
different underlying causes of shoulder pain.

Secondly, we calculated effect sizes for the same
reported outcome measures in different trials. This en-
ables a direct comparison between studies using the

Table 2 (continued)

Trial (regimen)

Methodology scores Effect size

Sample size
(total)

Length of
follow up A B C D

Total (out
of 40)

Overall
pain

Restriction
in abduction

Overall
efficacy

Injection v hydrodilatation:

Jacobs et al32 (intra-articular injection of 40 mg triamcinolone
acetonide (total volume 1 ml) v 40 mg triamcinolone acetonide plus
6 ml of 0.25% bupivacaine plus 3 ml of air (total volume 10 ml)‡

47 6 and 12 weeks 6 1.5 7.5 3.5 18.5 NA 0.0 NA

Corbeil et al24 (intra-articular injection of 40 mg triamcinolone
acetonide v 40 mg acetonide plus 20 ml lignocaine to cause
distension of capsule to 20 cm3)*

40 1, 2, 3 months 3.5 1.5 4.5 0.5 10 NA NA NM

Physiotherapy

Physiotherapy v placebo:

Leclaire and Bourgouin15 (routine care (hot pack, exercises, and
manual treatment) plus 17 sessions of magnotherapy v routine care
alone)

47 4, 8, 12 weeks 4 2.5 8 4.5 19 −0.2 −0.4 NM

Binder et al34 (magnotherapy active coils for 5-9 hours per day for
4 weeks v identical regimen of placebo coils for 4 weeks, then
active coils)†

29 2, 4, 6, 8, 12, 16
weeks

4 2.5 7 2.5 16 −0.9 −1.1 NM

England et al21 (active infra red laser treatment at 904 nm 3×week
for 2 weeks v placebo)†

30 2 weeks 3.5 1.5 6.5 2.5 14 −1.4 −1.4 NM

Berry et al18 (8×10 minute ultrasound sessions v placebo) 60 2 and 4 weeks 5 0.5 7 4.5 17 −0.6 NA NA

Mobilisation plus exercise v exercise alone:

Nicholson9 (mobilisation and active exercise 2-3×week for 4 weeks
v active exercise alone)

20 1, 2, 3, 4 weeks 4 1 2 1 8 0.0 0.6 NM

Manipulation under anaesthesia

Thomas et al28 (manipulation under anaesthesia plus intra-articular
cortisone injection v intra-articular injection alone)*

30 4 and 12 weeks 3 1 1.5 1 6.5 NA NA NM

Oral steroid treatment

Blockey et al30 (cortisone acetate suspension in syrup (concentration
12.5 mg/ml) daily v placebo)*

32 1, 4, 18 weeks 6 2 5 2 15 NA NA NA

Binder et al34 (10 mg oral steroid daily for 4 weeks v no treatment)¶ 40 6 weeks and 8
months

3 1 6 5 15 −0.6** −0.2 NA

Average validity scores

All included studies 4.9 1.5 6.5 2.7 16.8

NSAID=non-steroidal anti-inflammatory drug. A=validity score out of 10 for study population (selection criteria, randomisation, comparable baseline characteristics, and complete follow up).
B=validity score out of 9 for description of therapeutic regimen. C=validity score out of 14 for effect measurement (blinding of patient and assessor, as well as outcome measures used).
D=validity score out of 7 for data analysis (complete presentation of results and power of study). NA=not able to calculate effect size from data given in trial. NM=not measured. Effect
size=(flxt−flxc)/PSD where flxt=treatment group mean, flxc=control group mean, and PSD=pooled standard deviation. *Unable to calculate effect size from data available. †Effect size calculated from
P value and t statistic. ‡Effect size calculated from change score using correlation of 0.3 before and after treatment. §Odds ratio, 95% CI −15 to −2. ¶Standard deviation calculated from range
(SD=one quarter of range). **Odds ratio, 95% CI −7 to 0.

Table 3 Pooled analyses. Values are weighted differences between means (95%
confidence intervals)

Study
Range of abduction

(degrees)*
Pain

(100 point scale)

NSAID v placebo

Petri et al10 7 (−15 to 30) −9 (−21 to 3)

Adebajo et al11 43 (25 to 61) 13 (8 to 19)

Pooled 26 (−9 to 61) 3 (−19 to 25)

Subacromial steroid injection v placebo

Petri et al10 24 (3 to 44) 26 (21 to 32)

Adebajo et al11 45 (25 to 64) −14 (−29 to 0)

Pooled 35 (14 to 55) 7 (−33 to 47)

NSAID plus injection v NSAID alone

Berry et al18 −7 (−33 to 18) −3 (−21 to 16)

Petri et al10 12 (−8 to 31) −2 (−13 to 8)

Pooled 4 (−14 to 22) −2 (−11 to 7)

NSAID=non-steroidal anti-inflammatory drug.
*Mean in treatment group minus mean in control group, positive values representing improved abduction
and more pain.
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same outcome measurement, although it is important to
note that if one effect size is larger than another it may
be because in the different studies the numerator (the
treatment effect) is larger, the denominator (the variabil-
ity between subjects in each group) is smaller, or there is
some combination of the two. In the previous reviews
the overall efficacy of interventions was described by cal-
culation of success rates for each intervention group.
These were determined by dividing the number of
documented successes (defined as recovery or substan-
tial improvement from baseline, according to the
patient) at the end of the intervention period by the
number allocated to the intervention by randomisation.
The exact definition of success therefore differed
between papers and is, in essence, subjective.36

Finally, we performed a detailed assessment of the
outcome measures used in previous trials. While most
studies incorporated a measure of pain and range of
motion, the accompanying disability, which may be of
utmost importance to the patient and therefore a more
appropriate end point, was neglected in most studies.
Furthermore, the reliability and responsiveness of the
outcome measures used in most trials has not been
established. To improve our ability to interpret and
compare the results of different studies, further work is
needed to address these issues.

Another recent systematic review of corticosteroid
injection for rotator cuff tendinitis concluded that ster-
oid injection is effective in treating it.38 However, this
conclusion cannot be verified by our results. The other
review included non-randomised studies, the results of
primary studies were reported only as significant or
not significant, and no attempt was made to measure
effect sizes or pool results.

Further research
Systematic reviews of randomised controlled trials
serve to identify parts of clinical practice where further
research is required. We could not draw firm
conclusions about the efficacy of any of the common
interventions currently being used to treat painful
shoulders from this review. Therefore further clinical
trials are needed to justify or censure current treatment
strategies. These trials should carefully consider their
study population and measures of outcome. Adoption
of a uniform method of labelling and defining
shoulder disorders and incorporation of a standard set
of outcome measures may greatly enhance these
efforts. This review will be updated through the
Musculoskeletal Review Group of the Cochrane
Collaboration as further trials are performed.
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Key messages

+ This systematic review found little evidence to support the use of
any of the common interventions in managing shoulder pain

+ There is currently no uniformity in the way shoulder disorders are
labelled or defined

+ Measurement of outcome varies widely between clinical trials and,
in general, the reliability, validity, and responsiveness of these
outcome measures are not established

+ Further clinical trials are needed to determine the optimal
treatment strategies for shoulder pain
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Understanding controlled trials
What is a patient preference trial?
David J Torgerson, Bonnie Sibbald

A common problem in randomised controlled trials
arises when patients (or their clinicians) have such
strong treatment preferences that they refuse randomi-
sation.1 The absence of these patients from trials may
restrict generalisation of the results, as participants
may not be representative. A further potential source
of bias exists when patients with strong treatment pref-
erences are recruited and randomised. When it is not
possible to blind patients to their treatment allocation
they may suffer resentful demoralisation2 if they do not
receive their preferred treatment and may comply
poorly. On the other hand, patients receiving their pre-
ferred treatment may comply better than average.
There may therefore be a treatment effect which results
from patient preferences and not from therapeutic
efficacy. The effects of resentful demoralisation are so
far a theoretical concern which have yet to be shown in
practice, in part because they are difficult to evaluate.

Patients may be placed in one of three groups
according to preference and willingness to be
randomised: (a) patients who have no strong
preferences and therefore consent to randomisation;
(b) patients with a preference who still consent to ran-
domisation; and (c) patients who refuse randomisation
and opt for their treatment of choice

To cope with patient preferences the use of a com-
prehensive cohort design3 or the patient preference
trial has been suggested.4 Patients with treatment pref-
erences are allowed their desired treatment; those who
do not have strong views are randomised convention-
ally. Hence, in a trial of two interventions, A and B, we
end up with four groups: randomised to A; prefer A;
randomised to B; prefer B. The analysis of such a trial
is uncertain. Any comparison using the non-
randomised groups is unreliable because of the
presence of unknown and uncontrolled confounders.5

At least one analysis should therefore be a comparison
between the two randomised arms alone. Analyses
which include the unrandomised groups should be
treated as observational studies with known confound-
ing factors adjusted for in the analysis. Olschewski and
Scheurlen have suggested that an analysis using
randomisation status as a covariate might be helpful.3

A further limitation of the patient preference approach
is that it may increase the size and cost of trials.

An alternative to the partially randomised approach
has been proposed whereby the strength and direction

of patient preferences are elicited before randomisation,
with all consenting patients randomised.6 This approach
combines the advantage of the partially randomised
design—that is, gathering information on the effect of
preference on outcome—but retains the rigour of a full
randomised design.6 The design has been used in a ran-
domised trial of physiotherapy treatment for back pain
and, despite most patients expressing a preference, no
patient refused randomisation.6 The practical advan-
tages of establishing and including patient preferences
in trials has not been fully established. However, using a
patient preference design, Henshaw et al in a
comparison of medical versus surgical abortion pro-
duced important additional information on the accept-
ability of the two treatments in different preference
groups which would not have been be available in the
usual trial.7 In addition, a recent preference trial of early
amniocentesis versus chorionic villus sampling for diag-
nosing fetal abnormalities showed that rate of preg-
nancy loss did not differ between the preference group
and their randomised equivalent.8 This trial is important
in that only 38% of patients accepted randomisation.
Thus, including the unrandomised patients in the trial
offered some reassurance that the results could be
extrapolated to a wider group of patients.

Patient preference designs complement, but do not
replace randomised trials. However, measuring patient
preferences within a fully randomised design deserves
further use as this conserves all the advantages of a
fully randomised design with the additional benefit of
allowing for the interaction between preference and
outcome to be assessed.
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