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Abstract

Objectives—To explore the outcome domains and measurement instruments reported in
published randomized controlled trials of physical therapy interventions for shoulder pain (rotator
cuff disease, adhesive capsulitis, or nonspecific shoulder pain).

Study Design and Setting—We included trials comparing physical therapy to any other
intervention for shoulder pain, indexed up to March 2015 in CENTRAL, MEDLINE, EMBASE,
or CINAHL Plus. Two authors independently selected trials for inclusion and extracted
information on the domains and measurement instruments reported.
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Results—We included 171 trials. Most trials measured pain (87%), function (72%), and range of
movement (67%), whereas adverse events, global assessment of treatment success, strength, and
health-related quality of life were measured in 18-27% of trials, and work disability and referral
for surgery were measured in less than 5% of trials. Thirty-five different measurement instruments
for pain and 29 for function were noted. Measurement of function increased markedly from 1973
to 2014. In rotator cuff disease trials, there was a more frequent measurement of pain and strength
and a less frequent measurement of range of movement compared with adhesive capsulitis trials.

Conclusions—There was wide diversity in the domains and measurement instruments reported.
Our results provide the foundation for the development of a core domain and outcome
measurement set for use in future shoulder pain trials.

Keywords

Outcome assessment (health care); Shoulder pain; Physical therapy modalities; Clinical trial;
Systematic review; Research methodology

1. Introduction

Measurement of benefits and harms in randomized trials of health care interventions allows
decision makers (patients, clinicians, policy makers) to make evidence-informed choices
about health care. To ensure that trials are relevant to decision makers, trialists are
encouraged to measure outcome domains (concepts such as pain or function) that are
important to patients [1]. Furthermore, domains should be assessed using valid and reliable
outcome measurement instruments. That is, tools developed to quantify a domain, such as a
visual analog scale (VAS) for pain, which have been shown to perform well in the given
context of use [2]. In addition, trialists are encouraged to measure a standardized set of
domains to facilitate comparison of results across trials and synthesis of results in meta-
analyses [3-5]. However, the domains assessed in clinical trials for many health conditions
are not always of most importance to patients, are often inappropriately measured, and are
inconsistent across trials [6-13].

To reduce the variation in outcome measurement in trials, “core domain sets” and “core
outcome measurement sets” have been developed for several health conditions [14]. Core
domain sets are the minimum set of outcome domains recommended for measurement in all
trials of a particular condition and thus provide guidance on what domains to measure
[2,3,5]. Core outcome measurement sets are the minimum set of measurement instruments
that must be administered to cover a corresponding domain and thus provide guidance on
how to measure particular domains [2]. Both types of core sets are often developed via
consensus methods (eg, the Delphi technique), with participation from patients, health
professionals, and researchers. Endorsement of measurement instruments is also often
underpinned by an evaluation of the measurement properties of available instruments [14]
(note, the term “core outcome set” is also used to refer to the concept of core domain sets,
although is broader in scope, encompassing domains such as “pain” along with measures
such as “pain relief” and “pain intensity” [3,5]; we have chosen to adopt the Outcome
Measures in Rheumatology (OMERACT) filter 2.0 framework [2] terminology for this
article).

J Clin Epidemiol. Author manuscript; available in PMC 2016 November 01.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Page et al.

Page 3

Evidence of the impact of core domain and outcome measurement sets on trialists” outcome
measurement is accruing. In studies comparing outcome domains reported in trials before
and after dissemination of a core domain set, greater consistency in domains was observed
after dissemination in rheumatoid arthritis trials [15] and ankylosing spondylitis trials [16].
However, publication of a preliminary core domain set for gout had no appreciable impact
on the domains measured in subsequent gout trials [17], although this may be related to low
statistical power, as only 12 of the 68 trials examined started recruitment after publication of
the core domain set. Furthermore, there was still variation in the choice of measurement
instruments in trials after dissemination in all three studies, suggesting that adoption of core
outcome measurement sets may be more difficult to achieve.

Core domain and outcome measurement sets have been developed for several other
musculoskeletal conditions, including low back pain [18,19], and osteoarthritis [20], but not
for shoulder pain. Shoulder pain is common, with a reported prevalence of 7-26% in the
general population [21]. Shoulder pain is debilitating, impacting on the performance of tasks
essential to daily living (such as dressing, personal hygiene, eating, and work), and often
results in substantial utilization of health care resources [22—25]. Prior reports have
documented how inconsistent the outcome domains and measurement instruments are across
intervention studies for shoulder pain [26,27]. Green et al examined 31 randomized trials of
interventions for shoulder pain published from 1954 to 1995. Pain and range of movement
were measured in 29 and 27 trials, respectively, function was measured in eight (although no
trial used a validated disability index), adverse events were measured in nine, and health-
related quality of life was not measured in any trial [26]. Rodgers et al examined 28
randomized trials and three nonrandomized studies of interventions for primary (idiopathic)
adhesive capsulitis published from 1989 to 2009 and also found great diversity in the
domains and measurement instruments selected [27].

To provide a foundation for the development of core domain and outcome measurement sets
for use in future shoulder pain trials, several issues require exploration. There has been no
systematic evaluation of the domains and measurement instruments in trials of interventions
for the most common type of shoulder pain (rotator cuff disease) published after 1995.
Furthermore, it is unclear whether the selected domains and measurement instruments in
previous trials vary according to the shoulder pain diagnoses examined. For example, it is
possible that range of movement may be measured more frequently in trials of interventions
for adhesive capsulitis because restriction of passive movement of the shoulder is considered
a defining characteristic of that condition [28,29].

The aim of this systematic review was to explore the outcome domains and measurement
instruments reported in published randomized controlled trials of physical therapy
interventions for rotator cuff disease, adhesive capsulitis, and nonspecific shoulder pain (the
most commonly studied shoulder pain diagnoses in clinical trials [26,30]). This
measurement review was stimulated by concurrent work on a series of Cochrane reviews
investigating the effects of manual therapy and exercise, and electrotherapy modalities, for
adhesive capsulitis [31,32] and rotator cuff disease (in progress). The primary objectives of
this measurement review were to investigate:
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1. the frequency of outcome domains and measurement instruments reported in the
trials and
2. whether reporting of outcome domains varied according to the shoulder pain
diagnosis and the year of publication.
What is new?
Key findings

What this adds to what was known

What is the implication and what should change now

There was wide diversity in the outcome domains and measurement instruments
reported in 171 trials of physical therapy interventions for shoulder pain (rotator
cuff disease, adhesive capsulitis, or nonspecific shoulder pain). Most trials
measured pain (87%), function (72%), and range of movement (67%), whereas
adverse events, global assessment of treatment success, strength, and health-
related quality of life were measured in 18-27% of trials, and work disability
and referral for surgery were measured in less than 5% of trials.

Thirty-five different measurement instruments for pain and 29 for function were
noted across the trials.

In rotator cuff disease trials, there was a more frequent measurement of pain and
strength and a less frequent measurement of range of movement compared with
adhesive capsulitis trials. Measurement of function increased markedly from
1973 to 2014.

The most recent review of outcome domains and measurement instruments in
shoulder pain trials included trials published up to 2009. Our study includes
trials published up to 2014 and is the first to explore whether reporting of
domains varied according to the shoulder pain diagnosis and the year of
publication.

We recommend that a core domain and outcome measurement set for shoulder
pain trials be developed to reduce diversity of measurement in this important
clinical area.

2. Study design and setting

Our study was registered in the Core Outcome Measures in Effectiveness Trials (COMET)
database (http://www.comet-initiative.org/studies/details/600), and a full study protocol is
available on request.

2.1. Eligibility criteria

2.1.1. Types of studies—We included randomized controlled trials or controlled clinical
trials using a quasi-randomized method of allocation (eg, alternate allocation). Reports were
eligible regardless of the language, date of publication, or publication status (ie, published or
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unpublished). We excluded systematic reviews of trials because we anticipated that an
evaluation of trials would be sufficient to inform the need for a core domain and outcome
measurement set, given that the domains reported in systematic reviews are often influenced
by what has been measured in the included trials.

2.1.2. Types of participants—Numerous diagnostic labels have been used in the
literature to describe disorders of the shoulder [30]. On the basis of a previous review of the
diagnostic labels and definitions of the study populations [26], most trials could be broadly
categorized as examining “rotator cuff disease” (an umbrella term to classify disorders of the
rotator cuff, such as subacromial impingement syndrome, rotator cuff tendinopathy or
tendinitis, partial or full rotator cuff tear, calcific tendinitis, and subacromial bursitis) or
“adhesive capsulitis” (otherwise known as frozen shoulder). We included trials that enrolled
participants with rotator cuff disease or adhesive capsulitis, as defined by the trialists. We
also included trials that enrolled participants with nonspecific shoulder pain, defined as
shoulder pain not explicitly diagnosed as rotator cuff disease or adhesive capsulitis, although
not caused by a history of significant trauma, fracture, systemic inflammatory conditions
such as rheumatoid arthritis, osteoarthritis, or hemiplegia causing secondary shoulder pain.
We excluded trials that enrolled patients with pain in the shoulder region as part of a
complex myofascial neck/shoulder/arm pain condition.

2.1.3. Types of interventions—We defined physical therapy interventions as manual
therapy (eg, mobilization, manipulation), supervised or home exercises, and electrotherapy
modalities (eg, therapeutic ultrasound, laser therapy). Physical therapy interventions could
be delivered in isolation (eg, manual therapy alone) or as a multimodal intervention (eg,
manual therapy plus exercise plus therapeutic ultrasound). We included trials comparing any
physical therapy intervention to placebo, no treatment, or another active intervention (eg,
glucocorticoid injection, surgery, or oral medication). Trials comparing two different
physical therapy interventions (eg, supervised vs. home exercise program) were also
eligible.

2.1.4. Types of outcome domains—We did not consider outcome domains as part of
the eligibility criteria; hence, no trial was excluded on the basis of the domains reported.

2.2. Search strategy

We searched the Cochrane Central Register of Controlled Trials (CENTRAL) (to Issue 3,
2015 in The Cochrane Library), MEDLINE (January 1966 to March 2015), EMBASE
(January 1980 to March 2015), and Cumulative Index to Nursing and Allied Health
Literature (CINAHL) Plus (January 1937 to March 2015). The search strategies are
presented in Appendix A/Supplementary file at www.jclinepi.com. To identify ongoing or
unpublished trials, we searched the database of the World Health Organization International
Clinical Trials Registry Platform (ICTRP, http://www.who.int/ictrp/en/), which includes
trial registration data sets made available by 15 data providers around the world. To identify
any other potentially relevant trials, we reviewed the reference lists of included trials and
systematic reviews identified from the electronic searches.
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2.3. Selection of trials

Two review authors independently screened all titles and abstracts against a checklist of the
predefined eligibility criteria (Section 2.1). If a title or abstract suggested that the trial was
eligible, or if there was insufficient information to make a decision, a full-text version of the
article was retrieved and assessed for eligibility independently by both authors.
Discrepancies were resolved through discussion or adjudication by a third review author.
Any reports published in a language other than English were translated using Google
translate. If the quality of translation was poor (ie, outcome domains or measurement
instruments were indecipherable), trials were excluded.

2.4. Data extraction and management

Two review authors independently extracted data using a standardized data extraction form
developed for this measurement review. The authors resolved any discrepancies through
discussion or adjudication by a third author, until consensus was reached. We pilot tested the
data extraction form and modified it accordingly before use. The data extracted for this
measurement review included

» publication characteristics (year of publication);

e participant characteristics (inclusion and exclusion criteria, country, age, sex, and
duration of condition in months);

» intervention characteristics (type of physical therapy and duration of intervention in
weeks);

» outcome characteristics (domain specified by trialists; measurement instrument
used, time interval incorporated in the instrument (eg, pain “over the last 24 hours”
vs. “over the last week”), time points at which the instrument was assessed (eg, at
the end of 6-week treatment), and whether a primary outcome domain was
specified in the trial report).

If any of the previously described data were not clearly presented in the trial report, we
contacted the trialists for clarification by sending a maximum of two e-mails separated by 3
weeks. If trialists did not respond, we recorded the relevant data item(s) as “unclear.” One
review author compiled all data into a standardized form created in Microsoft Excel. Results
of some trials were reported in multiple journal articles. In these instances, we extracted and
linked data from all reports, so as to maintain the trial as the unit of analysis.

2.5. Classification of outcome measurement instruments

One author classified each measurement instrument under one of the following nine
predefined outcome domains: pain, function, adverse events, global assessment of treatment
success, range of movement, strength, health-related quality of life, work disability, and
referral for surgery (eg, arthroscopy, manipulation under anesthesia). These domains were
nominated because they had been selected as domains of importance for the 2003 Cochrane
review of physical therapy interventions for shoulder pain [33]. We classified instruments
according to the domain specified by the trialist. Any instrument that could not be classified
under the previously described domains was classified as “other.” Classifications were
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checked for appropriateness by one author with expertise in shoulder-specific measurement
instruments (R.B.). Articles describing the item content and measurement properties of each
measurement instrument identified were retrieved to confirm which domain the instrument
was originally designed to address. We noted any instances where the domain the instrument
was originally designed to address were inconsistent with the domain specified by the
trialists.

2.6. Statistical analysis

3. Results

We summarized results using frequencies and percentages for binary outcomes, and medians
and interquartile ranges (IQRs) for continuous outcomes. The nonparametric regression
method lowess (locally weighted scatterplot smoothing) was used to smooth the scatterplots
of outcome domain use over time (measured in years) [34]. We calculated risk ratios (and
their confidence intervals) as a measure of the association between shoulder pain diagnosis
(rotator cuff disease or adhesive capsulitis) and reporting of outcome domains. We
specifically chose the risk ratio because it is generally more interpretable than the odds ratio
[35]. In cases where the outcome domain had been rarely reported, we used penalized
likelihood logistic regression to estimate the odds ratio between shoulder pain diagnosis and
reporting of outcome domains [36]. Primary analyses were restricted to trials where the
authors had explicitly defined patients as having rotator cuff disease or adhesive capsulitis.
We undertook post hoc sensitivity analyses to examine if the associations were modified by
the inclusion of trials with nonspecific shoulder pain, where we classified these trials as
rotator cuff disease trials because this disease is the most common cause of shoulder pain
[37,38]. Analyses were undertaken using the functions lowess, cs, and firthlogit in the
statistical package Stata version 12 (College Station, Tx) [39].

3.1. Search results

A flow diagram of the identification, screening, and inclusion of trials is presented in Fig. 1.
The searches yielded 3488 records. After removal of duplicates, the title and abstract of
3166 unique records were screened. Of these, 331 were sought for full-text screening, and
198 reports describing 171 trials were deemed eligible for inclusion in this measurement
review.

3.2. Characteristics of included trials

The trials were published between 1973 and 2014 and were conducted in 35 countries, most
frequently in Turkey, UK, USA, India, Australia, and Italy (with =10 trials published in each
of these countries) (Table 1). Participants were diagnosed as having rotator cuff disease (101
[59%] trials), adhesive capsulitis (51 [30%] trials), or nonspecific shoulder pain (19 [11%)]
trials). The physical therapy interventions varied. The most commonly reported intervention
was an electrotherapy modality delivered as an add-on to another physical therapy
intervention (26%), followed by manual therapy delivered as an add-on to another physical
therapy intervention (21%). Most trials (77%) had two intervention arms. The median
sample size was 49 (IQR 30-74; range 8-221).
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3.3. Frequency of outcome domains and measurement instruments

In most trials, the domains shoulder pain (87%), function (72%), and range of movement
(67%) were measured (Table 2). Adverse events were measured in only 27% of trials. In
fewer trials, there was a measurement of global assessment of treatment success (24%),
strength (18%), health-related quality of life (18%), work disability (4%), and referral for
surgery (2%). Trialists measured a median of three of the nine domains (IQR 2-4; range 1-
6).

Outcome domains were assessed using a wide range of measurement instruments across the
trials (Table 2; see frequencies (%) of all measurement instruments in Supplementary Table
1/Appendix B at www.jclinepi.com). We noted 35 different pain measurement instruments,
with VAS overall pain and VAS pain on movement the most common. Of 137 trials that
included a measure of pain using either a VAS or numerical rating scale, most used a 0-10
scale (67%). Across these 137 trials, there were 23 different descriptors for the maximum
score on the scale (eg,” worst imaginable pain,” “severe pain,” “i

intolerable pain”), although
in 38% of these trials the descriptor was not reported (see Supplementary Table 2/Appendix
B at www.jclinepi.com). A dichotomous measure of pain/no pain was reported in 4% of
trials.

The measurement instruments for other domains were also diverse (Supplementary Table 1/
Appendix B at www.jclinepi.com). There were 29 measurement instruments noted for
function, with the Constant—Murley score [41] and Shoulder Pain and Disability Index [40]
the most common. For global assessment of treatment success, most trials used a patient-
rated Likert scale, and for health-related quality of life, most trials used subscales of the
Short-Form Health Survey (eg, social functioning, vitality, general health) [47]. Range of
shoulder movement was measured using either a goniometer or tape measure, although the
directions and type of movement assessed (eg, active flexion, passive abduction) varied.
There were six instruments noted for strength measurement, with isometric or isokinetic
strength via dynamometer the most common.

In 25% of trials, there was at least one measurement instrument that was classified under the
“other domain.” These instruments were further subclassified into either presence of calcific
deposits (measured using radiology), cost or health care use, physical examination
maneuvers for rotator cuff disease (eg, Hawkins—Kennedy impingement test), morphologic
features of the supraspinatus muscle (measured using radiography), muscle/tendon
sensitivity, posture, proprioception, psychological symptoms (eg, depression), scapular
dysfunction, severity of the main complaint, shoulder stability, stiffness, supraspinatus
tendon thickness (measured using ultrasound), swelling, and weakness on movement. Each
was measured in less than 5% of trials. There were no instances where the domain the
instrument was originally designed to address was inconsistent with the domain specified by
the trialists.

3.4. Frequency of primary outcome domain specification

At least one primary outcome domain was specified in only 47 (27%) trials (Table 3); there
was no prioritization of domains as primary or secondary in the remaining (73%) trials. Of
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these 47 trials, the primary domains specified were function (60%), pain (19%), global
assessment of treatment success (19%), range of movement (13%), and presence of calcific
deposits measured using radiography (2%).

3.5. Timing of outcome assessment

In approximately half the trials, domains were measured at up to 3 weeks (51%), between 3
and 6 weeks (50%) and between 6 weeks and 6 months (49%). In only 12% of trials,
domains were measured at later than 6 months. Reporting of the time interval incorporated
in pain measurement instruments (eg, “current pain” vs. “average pain in the previous
week”) varied and was not reported at all in 61% of 148 trials measuring pain (Table 3).

3.6. Association between shoulder pain diagnosis and frequency of outcome domains

Compared with adhesive capsulitis trials, rotator cuff disease trials more frequently included
measures of pain (92/101 [91%] rotator cuff disease vs. 39/51 [76%] adhesive capsulitis;
risk ratio (RR) 1.2, 95% confidence interval [CI] 1.01-1.4) and strength (26/101 [26%)]
rotator cuff disease vs. 1/51 [2%] adhesive capsulitis; RR 13.1, 95% CI 1.8-94.0) and less
frequently included measures of range of movement (59/101 [58%] rotator cuff disease vs.
42/51 [82%] adhesive capsulitis; RR 0.7, 95% CI 0.6-0.9). For all other domains, the
frequency was higher in the rotator cuff disease trials but the 95% Cls included no
difference or a lower frequency as possible estimates of effect (Table 4). There were no
important changes to the RRs and 95% Cls in sensitivity analyses including nonspecific
shoulder pain trials as rotator cuff disease trials (Supplementary Table 3/Appendix B at
www.jclinepi.com).

3.7. Frequency of outcome domains over time

Visual inspection of the smoothed scatterplots indicated that measurement of function, pain,
strength, and health-related quality of life increased from 1973 to 2014, with function
showing the greatest increase (Fig. 2). In contrast, measurement of range of movement and
global assessment of treatment success decreased. Measurement of adverse events, work
disability, and referral for surgery were similar over this period.

4. Discussion

There was wide diversity in the outcome domains and measurement instruments reported in
171 trials of physical therapy interventions for shoulder pain. In most trials, pain, function,
and range of movement were measured, whereas adverse events, global assessment of
treatment success, strength, and health-related quality of life were measured in 18-27% of
trials, and work disability and referral for surgery were measured in less than 5% of trials.
Thirty-five different measurement instruments for pain and 29 for function were noted
across the trials. In rotator cuff disease trials, there was a more frequent measurement of
pain and strength and a less frequent measurement of range of movement compared with
adhesive capsulitis trials. Measurement of function increased markedly from 1973 to 2014.

The trialists’ choice of outcome domains may have been influenced by several factors,
including their perceptions about the defining features of the shoulder pain condition
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investigated and the type of intervention delivered. For example, on the basis of the
restricted range of movement in patients with adhesive capsulitis, some trialists may have
considered increasing range of movement of greater priority than increasing strength for this
condition, and therefore prioritized measurement of the former. Furthermore, trialists
delivering strengthening exercises may have been more inclined to measure the impact of
these exercises on patients’ strength than trialists delivering range of movement exercises.
Both factors (condition and intervention) have likely contributed to the observed diversity in
domains across the trials.

There are several possible reasons for the marked increase in function measurement and
concomitant decrease in range of movement measurement from 1973 to 2014. Unlike range
of movement, very few measurement instruments for shoulder function were available until
the mid-1990s, when the Shoulder Pain and Disability Index [40], UK Shoulder Disability
Questionnaire [45], DASH [43], and Simple Shoulder Test [51] were published.
Furthermore, the measurement patterns may be associated with increasing emphasis on
patient-reported outcome measures (PROMS) in clinical decision making, health policy, and
reimbursement decisions [52,53]. Patient-reported function instruments provide greater
insight into the activities that people with shoulder pain have difficulty with (eg, putting on a
jumper, placing or reaching for objects on a high shelf), compared with observer-rated range
of movement assessments, and have become increasingly recognized as important patient-
relevant outcomes.

The observed diversity in outcome domains suggests that a core domain set for shoulder
pain trials is urgently needed, which we have previously asserted [26,31,54,55]. The
OMERACT filter 2.0 framework [2] could be used to develop such a core domain set, and
OMERACT have supported a special interest group session on this topic to be held at the
OMERACT 2016 meeting. In this framework, literature review and consensus process are
used to identify at least one core domain within each of three mandatory health “areas,”
namely death, life impact, and pathophysiological manifestations, and one strongly
recommended area, resource use. The nine predefined domains we examined provide a
preliminary set to consider in a Delphi consensus process focusing on the life impact or
pathophysiological manifestations areas. Important issues to consider are which of the
infrequently measured domains in our review (ie, domains other than pain, function, and
range of movement) to include in the final core domain set, whether some domains should
be excluded because they are not a priority for all types of shoulder pain (eg, range of
movement and strength), or whether different core domain sets need to be developed for
particular shoulder pain diagnoses (eg, a set for adhesive capsulitis that includes rage of
movement and a set for rotator cuff disease that includes strength, with domains such as pain
and function included in both). An important stakeholder group to include in discussions
about which domains to endorse is patients, whose views on the relative importance of
particular domains for different shoulder pain diagnoses may not necessarily match the
views of trialists and clinicians.

A core outcome measurement set for shoulder pain trials would be valuable to facilitate
consistent selection of measurement instruments in future trials. According to the
OMERACT filter 2.0, measurement instruments selected to cover a domain should be
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truthful (valid), discriminative, and feasible, and such information should be obtained by a
systematic review of the measurement properties of existing instruments [2]. Research of
this nature was undertaken in 2014-2015 for PROMSs aimed at “activity limitations” of
people with shoulder pain [56], PROMSs aimed at shoulder function [57], and PROMs
measuring any patient-reported domain for use by people with rotator cuff disease [58]. To
inform the development of a core outcome measurement set, synthesis of the findings of
existing measurement reviews, systematic reviews of the properties of shoulder-specific
instruments that have not yet been reviewed, and evaluation of the methodological quality of
studies on measurement properties (eg, using the COSMIN checklist [59]) are needed.

In addition to identifying the need for core domain and outcome measurement sets for
shoulder pain, we noted several limitations in measurement and reporting in the trials. A
primary outcome domain was reported in only 27% of trials. Without such specification, it is
difficult to determine how sample size estimation was performed. Furthermore, when there
are multiple outcomes with conflicting results, it is difficult for readers to draw a global
interpretation without knowing which outcome is the most critical for decision making [60].
In addition, we noted that many trialists did not report the time interval incorporated in
measurement instruments for pain, or the descriptor used to denote the maximum score on
the pain scale. Assessment of “current pain” vs. “average pain over the last month” provides
different information about patients’ condition, and the latter may be more affected by
measurement error because of the need to recall pain over a longer period of time.
Furthermore, patients may interpret “severe pain” differently from “the worst pain
imaginable.” Thus, we echo the guidance of the CONSORT 2010 Statement [60] in
recommending that the content of the measurement instruments should be described to allow
interpretation of results.

Another limitation of the included trials was that adverse events were measured in only 27%
of trials. This finding may relate to the restricted inclusion of trials evaluating physical
therapy interventions. Adverse events may occur more often in trials of pharmacologic or
surgical interventions, and trialists of physical therapy interventions may anticipate fewer
and less serious adverse events. However, reporting of adverse events, including “zero
events” and harms that are rare, allows patients and clinicians to determine the benefit-risk
profile of an intervention and is therefore essential to include in all trial reports [61,62].

There are several strengths of our study. We followed methods that were predefined and
registered in a publicly accessible database (http://www.comet-initiative.org/studies/details/
600). We searched for trials indexed in multiple bibliographic databases using a search
strategy developed by an information specialist, and two authors independently screened and
extracted data from trials. To select trials for inclusion, we applied broad eligibility criteria
for the type of condition and intervention, which may enhance the generalizability of our
findings. Furthermore, all classifications of outcome measurement instruments were checked
for appropriateness by one author in the review team with expertise in shoulder-specific
measurement instruments and revised as necessary, which likely reduced the potential for
misclassification.
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Our study has some limitations. Frequency estimates are a reflection of what was reported,
but this may not reflect practice. Previous comparisons between trial protocols and
published trials have found that 13-31% of primary outcomes specified in trial protocols
were omitted from the publication [63]. Therefore, we may have underestimated the
frequency of outcome domains that were actually measured by trialists. Furthermore, we
excluded nine potentially eligible articles in a language other than English that we were
unable to translate using Google translate, and we did not have access to professional
translators. However, these trials comprised only 3% of articles retrieved for full-text
screening, so their inclusion would not affect our results. Finally, we only examined trials of
physical therapy interventions so our results may not generalize to trials of other
interventions for shoulder pain.

5. Conclusions

In conclusion, there was wide diversity in the outcome domains and measurement
instruments reported in 171 trials of physical therapy interventions for shoulder pain. This
hampers our ability to compare the results of different trials and synthesize the results in
systematic reviews. Our findings indicate that a core domain and outcome measurement set
for shoulder pain is urgently needed. We will address this need with the support of
OMERACT, who have approved a special interest group on shoulder pain at the
OMERACT 2016 meeting.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 2.

Sr’?mothed scatterplots of outcome domain use over time. Solid lines are smoothed values
calculated from the nonparametric regression method locally weighted scatterplot smoothing
(lowess), using a bandwidth of 0.8. Smoothed values falling outside of range (<0 or >1) are
not displayed. Observed values are binary (outcome reported or not reported) but are
presented with some noise, so that individual observations are distinguishable (black points).
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Characteristics

Number (%0)of trials, n = 171

Year of publication
1973-2001
2002-2006
2007-2010
2011-2014

Country
Turkey
United Kingdom
United States of America
India
Australia

Italy

Other (n < 10 trials per country)2
Shoulder pain diagnosis

Rotator cuff disease

Adhesive capsulitis (frozen shoulder)

Nonspecific shoulder pain

Physical therapy intervention®
Manual therapy alone
Exercise alone

Electrotherapy modality alone

Multimodal physical therapy intervention®

Manual therapy delivered as an add-on to another physical therapy intervention
Exercise delivered as an add-on to another physical therapy intervention

Electrotherapy modality delivered as an add-on to another physical therapy intervention

Multimodal physical therapy intervention delivered as an add-on to another active intervention (eg,
glucocorticoid injection)

Duration of intervention in weeks, median (IQR)
Number of intervention arms

Two

Three

Four

Five
Participant characteristics

Sample size, median (IQR)

Mean age, median (IQR)

Mean duration of condition (months), median (IQR)

Percentage male, median (IQR)

29 (17)
32 (19)
47 (27)
63 (37)

33 (19)
21 (12)
15 (9)
12 (7)
10 (6)
10 (6)
70 (41)

101 (59)
51 (30)
19 (11)

21 (12)
25 (15)
24 (14)
17 (10)
36 (21)
17 (10)
44 (26)
8(5)

4(3,6)

131 (77)
28 (16)
9(5)
3(2)

49 (30, 74)
53 (49, 56)
7(5,14)
41 (31, 52)

Abbreviations: IQR, interquartile range.
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All values are given as n (%) except where indicated.

aOther countries include Austria, Belgium, Brazil, Canada, China, Cuba, Denmark, Egypt, Finland, France, Germany, Greece, Hong Kong, Iran,
Japan, Kuwait, Mexico, Norway, Poland, Republic of Korea, Saudi Arabia, Serbia, Singapore, South Africa, Spain, Sweden, Taiwan, Thailand,
The Netherlands.

b . . . .
Percentages do not sum to 100 as some trials measured more than one type of intervention (eg, manual therapy alone versus exercise alone).

c . . . .
Comprises either “manual therapy plus exercise,” “manual therapy plus electrotherapy,” “exercise plus electrotherapy,” or “manual therapy plus
exercise plus electrotherapy.”
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Table 2

Number (%) of trials reporting outcome domains and measurement instruments

Outcome domains and measurement instruments Number (%0) of trials, n =171
Pain 148 (87)
Total number of measurement instruments = 35
Overall pain (VAS) 69 (40)
Pain on movement (VAS) 38 (22)
Night pain (VAS) 32 (19)
Rest pain (VAS) 32(19)
Shoulder Pain And Disability Index pain subscale [40] 30 (18)
Analgesic use recording form 12 (7)
Pressure pain threshold (algometry) 8 (5)
Day pain (VAS) 7(4)
Overall pain (dichotomous measure) 7(4)
Overall pain (NRS) 7(4)
Constant-Murley pain subscale [41] 6 (4)
Other (instrument reported in <3% of trials) 45 (28)
Function/disability 123 (72)
Total number of measurement instruments = 29
Constant—Murley score [41] 37 (22)
Shoulder Pain And Disability Index total scale [40] 32 (19)
Shoulder Pain And Disability Index disability subscale [40] 14 (8)
Dutch Shoulder Disability Questionnaire [42] 13 (8)
Disabilities of the Arm, Shoulder and Hand [43] 13 (8)
Function (VAS) 7(4)
University of California-Los Angeles end-result score [44] 7(4)
Function (categorical rating scale) 6(4)
UK Shoulder Disability Questionnaire [45] 6 (4)
Other (instrument reported in <3% of trials) 34 (20)
Adverse events 47 (27)

Total number of measurement instruments = 1
Patient-rated adverse event recording form 47 (27)
Global assessment of treatment success 41 (24)

Total number of measurement instruments = 4

Patient-rated Likert scale 41 (24)
Clinician-rated Likert scale 9(5)
Patient Global Impression of Change scale [46] 1(1)
Patient Acceptable Symptom State 1(2)
Range of movement 114 (67)

Total number of measurement instruments = 2
Active range of movement via goniometer or tape measure (any movement, eg, abduction, flexion) 66 (39)

Passive range of movement via goniometer or tape measure (any movement, eg, abduction, flexion) 37 (22)
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Outcome domains and measurement instruments

Number (%0) of trials, n =171

Range of movement via goniometer or tape measure (any movement, eg, abduction, flexion; unclear if

active or passive)
Strength
Total number of measurement instruments = 6
Isometric strength via dynamometer (any movement)
Isokinetic strength via dynamometer (any movement)
Other
Health-related quality of life
Total number of measurement instruments = 8
Short-Form 36 Health Survey subscales (eg, (social functioning, vitality, general health) [47]
EuroQoL EQ-5D [48]
Other (instrument reported in <3% of trials)
Work disability
Total number of measurement instruments = 3
Sick leave (days)
Return to work (days)
Occupational stress indicator [49]
Referral for surgery
Total number of measurement instruments = 1
Self-reported or patient file review
Other
Total number of measurement instruments = 47
Cost

Beck depression inventory (depression) [50]

Other@ (instrument reported in <3% of trials)

37 (22)

31 (18)

13 (8)
4(2)
17 (10)
30 (18)

17 (10)
6 (4)
10 (6)
7(4)

4(2)
2(1)
1)
4(2)

4(2)
43 (25)

7(4)
6(4)
30 (18)

Abbreviations: VAS, visual analog scale (0-10 or 0-100); NRS, numerical rating scale (0-10 or 0-100).

a . - . . . . .
Other measures further subclassified as presence of calcific deposits (measured using radiology), cost/health care use, physical examination

maneuvers for rotator cuff disease (eg, Hawkins—Kennedy impingement test), morphologic features of the supraspinatus muscle (measured using

radiography), muscle/tendon sensitivity, posture, proprioception, psychological symptoms (eg, depression), scapular dysfunction, severity of main

complaint, shoulder stability, stiffness, supraspinatus tendon thickness (measured using ultrasound), swelling, weakness on movement.
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Table 3

Specification of primary outcome domain and timing of outcome assessment

Characteristics

Number (%0)of trials, n = 171

Specification of primary

outcome domain

At least one primary outcome domain specified 47 (27)

Frequency of primary outcome domains specified®

Function/disability 28 (60)
Pain 9(19)
Global assessment of treatment success 9 (19)
Range of movement 6 (13)
Presence of calcium deposits (measured using radiography) 1(2)
Time points at which domains were measured
Up to 3 wk 88 (51)
>3 wk and up to 6 wk 86 (50)
>6 wk and up to 6 mo 83 (49)
>6 mo 21 (12)
Time interval incorporated in the pain measurement instrument?
Current pain 15 (10)
Average pain in the previous 24 hr 7(5)
Average pain in the previous week 33(22)
Average pain in the previous fortnight 1(1)
Average pain in the previous month 1(1)
Not specified 91 (61)

a . L . .
Denominator = 47; however, some trials included more than one primary domain so percentages do not sum to 100%.

bDenominator =148.
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Association between shoulder pain diagnosis and frequency of outcome domains

Table 4
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Number (%)of AC trials, n = 51

Risk ratio? (95% CI)

Outcome domain Number (%)of RCD trials, n = 101

Pain 92 (91) 39 (76)
Function/disability 75 (74) 34 (67)
Adverse events 29 (29) 13 (25)
Global assessment of treatment success 21 (21) 9 (18)
Range of movement 59 (58) 42 (82)
Strength 26 (26) 1(2)
Health-related quality of life 18 (18) 7(14)
Work disability 7(7) 0
Referral for surgery 4(4) 0

1.2 (1.01-1.4)
1.1 (0.9-1.4)
1.1 (0.6-2.0)
1.2 (0.6-2.4)

0.7 (0.6-0.9)

13.1 (1.8-94.0)
1.3 (0.6-2.9)

8.2 (0.5-146.0)°

4.8 (0.3-90.0)P

Abbreviations: RCD, rotator cuff disease; AC, adhesive capsulitis.

Note that 19 trials including participants with nonspecific shoulder pain were excluded from the previously mentioned analysis.

a_. Lo . o . .
Risk ratio, risk of outcome reported in RCD trials/risk of outcome reported in AC trials.

bOdds ratios calculated from penalized likelihood logistic regression.

J Clin Epidemiol. Author manuscript; available in PMC 2016 November 01.



