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A B S T R A C T

Background: Pain is a mandatory domain in Outcome Measures in Rheumatology (OMERACT) core outcome sets 
for shoulder disorder trials. We evaluated the Oxford Shoulder Score (OSS), a composite measure comprising four 
pain and eight function items but no separate subscales for these domains, for measuring pain using the 
OMERACT Filter 2.2.
Methods: Following the OMERACT Handbook, we assessed domain match and feasibility, then systematically 
reviewed OSS measurement properties in shoulder disorders (rotator cuff disease, adhesive capsulitis, instability, 
osteoarthritis, dislocation, humeral head fractures and unspecified pain). MEDLINE, EMBASE and CINAHL were 
searched to June 2023. Reviewers independently screened, appraised methodological quality and extracted data. 
Measurement properties were synthesised and rated (green, amber, red or white). Results were summarised in a 
Summary of Measurement Properties (SOMP) table and discussed at the OMERACT 2025 workshop.
Results: The OSS was rated amber for feasibility and domain match, reflecting concerns about its multidimen
sional nature while acknowledging interrelatedness of pain and function. Twenty-three studies were included in 
the systematic review: eleven examined construct validity, three test-retest reliability, ten responsiveness, five 
clinical trial discrimination and five thresholds of meaning. Thirty of 34 components were judged suitable to 
proceed (eight green; 22 amber). All studies assessed the OSS total score (pain and function); one assessed a 4- 
item pain subscale. For the total OSS score, construct validity and responsiveness were green and reliability, trial 
discrimination and thresholds of meaning were amber. Two studies reported no floor/ceiling effects, one was 
equivocal. At OMERACT 2025, 95% of respondents agreed multidimensional instruments should not be used to 
measure single domains without validated subscales.
Conclusion: The OSS total score shows adequate construct validity and responsiveness, but its combined 
assessment of pain and function makes it unsuitable for measuring pain alone.
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Introduction

There is a lack of uniformity in the outcomes measured in clinical 
trials of people with shoulder disorders. A systematic review of 409 such 
trials identified 319 different instruments used to assess 32 distinct 
domains[1]. This variability limits our ability to pool data and compare 
findings across different trials assessing the same interventions. It also 
increases the risk of selective outcome reporting and contributes to 
research waste.

In response to this issue, the Outcome Measures in Rheumatology 
(OMERACT) Shoulder Working Group developed a core domain set for 
use in all clinical trials evaluating interventions for shoulder disorders 
(defined as including tendinopathy, impingement, subacromial bursitis, 
rotator cuff tears, adhesive capsulitis, instability, glenohumeral osteo
arthritis, dislocation, proximal humeral or humeral head fractures, and 
unspecified shoulder pain)[2]. A preliminary core domain set[3] was 
developed based upon a systematic review of domains measured in 
shoulder trials[1], an international Delphi study involving patients, 
clinicians and researchers[4] and a qualitative synthesis of the lived 
experience of people with shoulder disorders[5] and the final core 
domain set was endorsed by OMERACT in 20182. Mandatory core do
mains include pain, physical function, patient global-shoulder and 
adverse events.

Based upon earlier work[1], we identified 38 candidate instruments 
that measure pain in people with shoulder disorders. The next step in the 
OMERACT process is to determine which of these instruments meet the 
OMERACT Filter 2.2 criteria for truth, discrimination and feasibility.

The aim of this study was to use the OMERACT Filter 2.2 to assess the 
suitability of the Oxford Shoulder Score (OSS) as part of a core mea
surement set for assessing pain in clinical trials involving people with 
shoulder disorders. The OSS is a patient-reported composite (multidi
mensional) measure that includes items assessing both pain and physical 
function with no separate subscales for these domains. Originally 
developed to assess surgical outcomes for shoulder disorders[6], the OSS 
is widely used in both surgical and non-surgical trials[7] and is the most 
used shoulder-specific instrument in arthroplasty registries[8].

Methods

We followed the methods outlined in the OMERACT Handbook on 
Instrument Selection for Core Outcome Measurement Sets, which are 
based on the three pillars of truth, feasibility and discrimination[9]. This 
involved obtaining agreement from the working group that the instru
ment matched the target domain and was feasible, followed by a sys
tematic review synthesising the measurement properties of the 
candidate instrument. The handbook’s traffic light rating was applied at 
key decision points: Green indicated good to proceed, Amber signalled 
proceed with caution due to some concerns or limitations and Red 
indicated the need to stop (Fig. 1).

Oxford shoulder score

The OSS assesses shoulder problems over the last four weeks and 
includes four items related to pain (worst pain intensity, usual pain in
tensity, pain interference with usual work, and pain at night) and eight 
items related to daily function (dressing, use of knife and fork, brushing/ 
combing hair, car transfer, shopping, carrying a tray across the room, 
bathing and dressing) (Supplementary Figure 1)[6]. Each item is rated 
on a 5-point Likert scale. In the original version of the instrument, items 
were scored from 1 (best) to 5 (worst), with total scores ranging from 12 
to 60 (lower scores = better outcomes). In 2009, the direction of the 
scores were reversed (each item scored from 0 (worst) to 4 (best)), with 
total scores ranging from 0 to 48 (higher scores = better outcomes)[10]. 
Originally developed as a composite measure, it does not include vali
dated subscales for pain and function.

Assessment of domain match and feasibility

We assessed the domain match and feasibility of the OSS during an 
online meeting of the Working Group in 2018. We assessed whether the 
OSS matched the domain definitions of pain, considering relevance, 
completeness, redundancy and clarity of the items, suitability of the 
response options, and appropriateness of the scoring method. Pain, 
reflecting pain intensity, was defined as the extent of shoulder pain 
experienced, including pain at rest, during and after activity, and at 
night[2].

Fig. 1. Instrument selection process for assessing the suitability of the Oxford Shoulder Score to measure pain intensity in clinical trials of shoulder disorders.
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For feasibility, we considered the overall ease of use, cost, burden 
(patient, responder), method of administration, equipment needs, po
tential copyright issues and language or culture needs. Domain match 
and feasibility were each given a separate traffic light rating and the OSS 
would only proceed to the next step if it received a green or amber 
rating.

Systematic review of measurement properties

We conducted a systematic review of the available evidence on the 
measurement properties of the OSS for measuring pain in people with 
shoulder disorders. The study protocol was registered on PROSPERO 
CRD42023440148 and reported according to the PRISMA-COSMIN 
guidance for reporting systematic reviews of outcome measurement 
instruments[11].

Selection criteria and search methods
Table 1 provides more details about our inclusion and exclusion of 

studies based upon study population. We also excluded studies that 
evaluated the Oxford Shoulder Instability Score. Measurement proper
ties assessed included floor and ceiling effects, construct validity, test- 
retest reliability, inter-method reliability, inter-rater reliability, 
responsiveness (longitudinal construct validity), clinical trial discrimi
nation and thresholds of meaning.

We searched Medline via Ovid, Embase via Ovid, and Cumulative 
Index of Nursing and Allied Health (CINAHL) via Elton B. Stephens 
Company (EBSCO) from inception to 5 June 2023 with no restrictions on 
language or publication date. We used the Boolean operator “AND” to 
combine search terms relating to shoulder disorders, instruments and 
studies of measurement properties (Supplementary Table 1). A valid and 
sensitive search filter to identify studies of measurement properties was 
used in Medline and adapted for the other databases[12]. We identified 
randomised controlled trials (RCTs) that had included the OSS as an 
outcome from a systematic review of trials for shoulder disorders[1] and 

a more recent review of adult shoulder function measures[7]. Reference 
lists of included studies and relevant review articles were also screened.

Study selection
Initial screening of titles and abstracts, followed by full-text review of 

potentially eligible articles was independently conducted by pairs of 
authors (RH, DB, and/or AF) using Covidence systematic review soft
ware (Veritas Health Innovation, Melbourne, Australia). Discrepancies 
were resolved through discussion with additional members of the 
investigator team (SR, SW, RB, JG, and/or AV) until consensus was 
reached. During full-text review, eligible studies were tagged according 
to the measurement properties they assessed, and each component of 
evidence was displayed in the SOMP table[13].

Methodological quality appraisal
Pairs of reviewers independently assessed the methodological qual

ity of each study using the COSMIN–OMERACT Good Methods 
Checklist[9]. For each study evaluating one or more components of 
measurement property evidence reviewers completed the relevant 
checklist items and provided comments (Supplementary Table 2). Each 
reviewer then provided an overall judgement on whether to include or 
exclude each component of evidence using the traffic light rating. Dis
crepancies were discussed and resolved by consensus with additional 
members of the investigator team (SR, JG, AV, SW, and/or RB).

Data extraction on measurement properties
Components of evidence rated as green or amber on the COS

MIN–OMERACT Good Methods Checklists were included for data 
extraction and further review of performance adequacy. For each 
included component, data were extracted using the OMERACT data 
extraction template and included details on study design, population, 
methodology, and the reported results for each measurement property. 
Data extraction was initially performed independently by pairs of re
viewers for two studies per measurement property. As discrepancies 
were minimal, the remaining data were extracted by one reviewer and 
independently verified by another. Any discrepancies were resolved 
through discussion.

Definitions, relevant statistics and interpretation thresholds for each 
measurement property were based on standards outlined in the 
OMERACT filter 2.2 and are shown in Supplementary Table 3. For 
construct validity and responsiveness (longitudinal construct validity), 
observed correlations between the OSS and other instruments were 
compared with a priori hypotheses. For responsiveness, anticipated 
standardised response means (SRMs) or effect sizes over time were 
compared with a priori hypotheses. In situations where both SRMs and 
effect sizes were provided, SRMs were prioritised because they account 
for the variability in change scores within the sample, providing a more 
precise estimate of responsiveness and a better reflection of the change 
likely to occur in clinical trials. For clinical trial discrimination, 
between-group effect sizes were evaluated against expected differences. 
Where there were no explicit a priori hypotheses, we formulated hy
potheses, based on prior literature where possible. Our a priori hy
potheses for expected correlations between the OSS and other 
instruments, SRMs or effect sizes over time and between-group effect 
sizes in clinical trials are shown in Supplementary Tables 4, 5 and 6 
respectively.

Adequacy of performance
For each included study, pairs of reviewers independently assessed 

the adequacy of performance for each measurement property. Discrep
ancies were resolved through consensus within the investigator team. 
Performance was rated as either adequate (+) if ≥75 % of hypotheses 
were confirmed, equivocal (±) if 25–74 % were confirmed, and inade
quate (-) if <25 % were confirmed for all measurement properties except 
test-retest reliability and thresholds of meaning. For test-retest reli
ability, performance was rated as adequate (+) if the intraclass 

Table 1 
Summary of the eligibility criteria.

Criteria Inclusion Exclusion

Population • Adults with rotator cuff 
related shoulder pain 
(tendinopathy, 
impingement, subacromial 
bursitis, partial and full 
thickness tears), adhesive 
capsulitis, instability, 
glenohumeral 
osteoarthritis, dislocation, 
proximal humeral or 
humeral head fractures or 
unspecified shoulder pain

• ≥ 75 % of the sample with 
an included shoulder 
condition

• Mixed sample studies if 
results were reported 
separately for at least one 
eligible shoulder disorder

• Inflammatory conditions e.g., 
rheumatoid arthritis, axial 
spondyloarthritis, psoriatic 
arthritis

• Paediatric population
• Acromioclavicular conditions
• Shoulder pain after breast 

cancer surgery
• If ≥25 % of the sample has an 

excluded condition

Instruments • Oxford Shoulder Score 
(English version)

• Oxford Shoulder Instability 
Score

Measurement 
properties

• Floor and ceiling effects*
• Construct validity
• Test-retest reliability
• Inter-rater reliability
• Responsiveness
• Clinical trial 

discrimination
• Thresholds of meaning

​

* Studies assessing floor or ceiling effects were included in our systematic 
review because raw data were not available to assess these during the domain 
match stage.
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correlation coefficient (ICC) was ≥0.75, and inadequate (-) if <0.75. For 
thresholds of meaning where no established standards for calculated 
thresholds exist, performance was considered adequate (+) if thresholds 
were based on at least one anchor reflecting meaningful within-patient 
change, and inadequate (-) if based solely on a distribution-based 
approach.

Evidence synthesis for each measurement property
The evidence supporting each measurement property was presented 

in the SOMP table[13]. The rating for each measurement property was 
synthesised in accordance with the OMERACT guide for synthesis rat
ings for each measurement property (Supplementary Table 7) consid
ering the quality (rated as Green/Amber or Red), quantity, adequacy of 
performance (rated as +, ± or -) and the consistency across studies. A 
Green rating was assigned if there were at least two good quality (green) 
studies showing consistent findings with adequate performance (+). A 
Red rating was assigned if there were at least two good quality articles 
(green) with inconsistent findings or one good quality study (green) with 
inadequate performance (-). White was assigned if no evidence was 
available. Amber was assigned to all other situations.

OMERACT technical advisory group (TAG) review and OMERACT 2025 
special interest group workshop

All findings and overall ratings presented in the SOMP tables were 
reviewed by the OMERACT TAG prior to the OMERACT 2025 confer
ence. Our findings and TAG feedback were presented at the OMERACT 

2025 Shoulder Working Group Special Interest workshop. At the end of 
this session, online polling was conducted to address two specific 
questions: (a) whether participants agreed with our ratings for the 
synthesis of each measurement property? and (b) whether it is appro
priate for multidimensional instruments to be assessed through the 
OMERACT Filter for a single domain (e.g., pain) when the instrument 
does not have a validated subscale (e.g., the OSS, which measures pain 
and function in one total score)?

Results

Domain match and feasibility

The Shoulder Working Group consensus on both the domain match 
and feasibility of the OSS for pain was Amber (Supplementary Table 8). 
For domain match, some concerns were raised about potential item 
redundancy, the appropriateness of the response options and the scoring 
approach. Although the multidimensional nature of the OSS was noted 
as a limitation, Patient Research Partners (PRPs) considered the items to 
be a good match to the pain domain, highlighting the interrelatedness of 
pain and function in everyday experience. They also reported that the 
questions were clear and easy to complete. For feasibility, the amber 
rating reflected concerns regarding copyright restrictions, including 
whether permission is required for use, as well as concerns about the 
availability of the OSS in relevant languages and cultural contexts.

Fig. 2. PRISMA-COSMIN for Outcome Measurement Instruments (OMIs) flow diagram displaying the number of studies identified and included from databases and 
other sources. Abbreviations and footnote for Fig. 2: 
PRISMA; Preferred Reporting Items for Systematic Reviews and Meta-Analyses: 
COSMIN; COnsensus-based Standards for the selection of health Measurement INstruments: 
OMI; Outcome Measurement Instrument 
23 included studies comprise 15 identified through databases and registers and 8 identified through other methods.
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Systematic review

Search results and description of included studies
After exclusion of duplicates, the search yielded 8575 studies; 463 

full-text reports were assessed for eligibility and 23 studies (26 reports) 
were included (Fig. 2)[6,14–38]. Eleven studies examined construct 
validity[6,14–16,19,20,22,25,29,30,35], three floor and ceiling effects 
[23,33,34], three test-retest reliability[6,20,35], ten responsiveness[6,
15,16,20,23,25,29,31,34,35], five (eight reports) clinical trial discrim
ination[17,18,21,24,26–28,32], and five thresholds of meaning[34–38]. 
All 23 studies assessed the measurement properties of the OSS total score 
while one also assessed the measurement properties of a subscale 
comprising the four pain-specific items[19].

Setting and target populations

The included studies were published between 1996 and 2023, with 
nearly half (n = 10, 43 %) published between 2010 and 
202016–18,23–26,29,31,32,35,36 and four (17 %) published after 
202027,28,33,34,38 (Table 2). Most were observational in design (n = 18, 
78 %), of which 17 were longitudinal [6,14–16,19,20,22,23,25,29,31, 
33–38] and one was cross-sectional[30]. The remaining five studies (22 
%) were RCTs[17,18,21,24,26–28,32]. Most studies were conducted in 
the United Kingdom (UK) (n = 16, 70 %)[6,14–24,26,29–33], followed 
by Singapore (n = 3, 13%)[36–38], with single studies performed in 
Australia[35], New Zealand[25], Denmark[34] and across both Norway 
and Sweden[27,28]. Most studies were hospital-based (n = 21, 91 %)[6,
14–20,22–25,27–38] and two (9 %) were conducted in primary care[21,
26].

Twelve studies included people with rotator cuff disorders of whom 
seven were undergoing surgery [14,22,25,34,36–38] and five were 
being treated nonoperatively [16–18,20,21,27,28]. Four studies 
included people with proximal humeral fractures, including one 
managed nonoperatively [15], one operatively [19] and two either 
operatively or nonoperatively [24,32,35]. One study included people 
with adhesive capsulitis being treated with manipulation under anaes
thesia [30]. Six studies included mixed populations including five un
dergoing surgery [6,23,29,31,33] and one being managed 
nonoperatively [26].

The median (IQR) sample size of the studies was 111 (60–235) with 
most (n = 14, 61 %) including more than 100 participants[6,14,15,17,
18,20,21,23,24,27,28,31–33,36–38]. Among the longitudinal studies, 
the follow-up duration ranged from 12 weeks to 5 years. Mean age 
ranged from 48 to 79 years, and most studies (n = 14, 61 %) had more 
female than male participants[14,15,17,18,20,21,23–28,32,33,35–37].

Most studies (n = 12, 52 %) used the revised Oxford scoring system 
(0–48), where higher scores indicate better outcomes[16–18,23–28,
31–36]. Six studies (26 %) used the original scoring system (12–60), 
where higher scores indicate worse outcomes[6,15,19,21,22,30]. Two 
studies (9 %) reported transformed scores out of 100, one where higher 
scores reflect better outcomes[14] and one where higher scores reflect 
worse outcomes[20]. Three studies (13 %) did not specify the scoring 
system used[29,37,38].

Methodological quality of included studies

Of the 34 components of evidence appraised, only eight were rated as 
green, 22 as amber and four as red, including two components each for 
construct validity and responsiveness (Supplementary Table 9). The 
most common reasons for red quality ratings were high rates of attrition 
and inappropriate statistical measures.

Performance and synthesis ratings for each measurement property

The SOMP table (Table 3) summarises the evidence supporting each 
measurement property including the quality rating and adequacy of 

performance for each component of evidence and the final synthesis 
rating.

Construct validity

Of the nine studies with green or amber quality ratings for construct 
validity[6,15,16,19,20,22,25,29,35], seven were judged to have 
adequate performance[6,15,20,22,25,29,35], including two rated green 
[6,35] (Supplementary Table 10). These studies reported strong corre
lations with other composite measures of shoulder pain and function, 
including the Constant-Murley score, Shoulder Pain and Disability Index 
(SPADI), University of California - Los Angeles (UCLA) shoulder scale, 
American Shoulder and Elbow Surgeons (ASES) score, Disabilities of the 
Arm, Shoulder and Hand (DASH) Score and the Stanmore Percentage of 
Normal Shoulder Assessment (SPONSA).

A single study, rated amber, showed better OSS scores in healthy 
participants versus those with shoulder pain, supporting adequate 
construct validity using known-groups[16] (Supplementary Table 11). 
However, this study also reported inconsistent correlations with inertial 
metrics and was rated as having equivocal construct validity.

Only one study, rated amber, examined the association between the 
OSS pain subscale and other pain-specific instruments such as the pain 
Visual Analogue Scale (VAS)[19]. As strong correlations were antici
pated, the observation of moderate correlations resulted in the OSS pain 
subscale being rating as having inadequate construct validity. In 
contrast, this same study demonstrated adequate construct validity of 
the OSS total score.

The synthesis rating for construct validity of the total OSS score was 
green, based on evidence from two good quality studies with adequate 
performance and sufficient consistency across findings [6,35].

Floor and ceiling effects

Three studies evaluated floor and ceiling effects of the total OSS score 
[23,33,34] (Supplementary Table 12). Two studies found no evidence of 
these effects and were rated as having adequate performance[23,34]. 
The third study, rated equivocal (±), reported no floor effects and no 
ceiling effects pre-operatively or at six months post-arthroplasty, but 
observed ceiling effects at three and five years post-operatively[33]. We 
did not report a synthesis rating for floor and ceiling effects because the 
COSMIN–OMERACT Good Methods Check does not provide guidance 
for appraising the methodological quality of studies evaluating these 
effects.

Test-retest reliability

Three studies evaluated test-retest reliability of the total OSS score[6,
20,35] (Supplementary Table 13). One study was rated green[35] and 
two as amber for methodological quality[6,20]. All studies were deemed 
to have adequate performance, with intraclass correlation coefficients 
(ICCs) of ≥0.75, although one study had a wide confidence interval[35]. 
Based on these findings, the synthesis rating was amber for test-retest 
reliability.

Responsiveness (Longitudinal construct validity)

Of the eight studies with green or amber quality ratings for respon
siveness[6,16,23,25,29,31,34,35], six were judged to have adequate 
performance[6,16,25,29,34,35], including two rated green[34,35] 
(Supplementary Table 14). The remaining two studies, both rated amber 
for quality, were considered to have equivocal performance as they met 
only 25–75 % of the anticipated post-operative standardised response 
means (SRMs)[23,31].

The synthesis rating for responsiveness of the total OSS score was 
green, based on evidence from two good quality studies with adequate 
performance and sufficient consistency across findings. This included 
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Table 2 
Characteristics of included studies.a

Observational studies

Author Year Country Design Population Setting Measurement 
properties

Sample size Follow-up 
(final)

Age (years) 
Mean (SD)

Male 
(%)

Baseline OSS 
Mean (SD)

Additional 
Instruments

Allom[14] 2009 UK Longitudinal Surgery for RCD OPC Construct 372 2 years 56 (range 
19–87)

45 95 % CI 45.5 to 
50.3 
Out of 100, higher 
score=best 
outcome

Constant 
DASH

Baker[15] 2008 UK Longitudinal Proximal humerus 
fracture

OPC Construct 
Responsiveness

103 12 mths 61.4 (range 
15–85)

29 27.3 (12.7, range 
12–57) 
12–60 higher 
score=worse 
outcome

Constant

Bavan[16] 2020 UK Longitudinal Subacromial shoulder 
pain

Hospital PT 
Dept

Construct 
Responsiveness

25 Patients 
50 Controls

92.0 (17.3) 
days

58.9 (10.5) 
48.4 (21.2)

48 
58

33.9 (7.15) 
0–48 higher 
score=best 
outcome

Inertial metrics

Beastall[19] 2012 UK Longitudinal Proximal humerus 
fracture (internal 
fixation)

OPC Construct 44 23 (IQR 
16.25, 35) 
mths

58.4 (13.9) 66 19 (IQR 15, 26.75) 
12–60 higher 
score=worse 
outcome

Constant 
QuickDASH 
UCLA

Cloke[20] 2005 UK Longitudinal Subacromial 
impingement <6 mths

Specialist 
clinic

Construct 
Test-retest 
Responsiveness

110 24 weeks 55 (range 
24–89)

44 38.7 (20.4) 
Out of 100, higher 
score=worse 
outcome

SF-36 
SPADI

Dawson[6] 1996 UK Longitudinal Shoulder surgery (not 
instability)

Pre-surgical 
clinic

Construct 
Test-retest 
Responsiveness

111 6 mths median 57.4 
(15.0, range 
19.9 to 87.5)

54 36.3 (95 % CI 34.6 
to 37.9) 
12–60 higher 
score=worse 
outcome

Constant 
HAQ 
SF-36

Dawson[22] 2001 UK Longitudinal Subacromial 
impingement (surgical)

Surgical 
clinic

Construct 93 3.9 (2.2 to 
5.6) years

57.8 (22.3 to 
83.7)

66 33.0 (95 % CI 31.3 
to 34.8) 
12–60 higher 
score=worse 
outcome

Constant 
SF-36

Evans[23] 2018 UK Longitudinal Shoulder surgery (not 
instability)

Surgical 
clinic

Floor/ceiling 
Responsiveness

204 1 year 60.3 39 19.64 (6.52) 
0–48 higher 
score=best 
outcome

EQ-5D-3L

Hapuarachchi 
[25]

2014 New 
Zealand

Longitudinal Reverse shoulder 
arthroplasty for rotator 
cuff tear

Database Construct 
Responsiveness

29 1 year 78.9 (6.0 range 
63.3–87.6)

28 18.3 (6.8 range 4 to 
32) 
0–48 higher 
score=best 
outcome

ASES

Noorani[29] 2012 UK Longitudinal Shoulder surgery Pre-surgical 
clinic

Construct 
Responsiveness

61 3–6 mths NR NR NR Constant 
SPONSA

Othman[30] 2004 UK Cross- 
sectional

MUA for frozen shoulder Surgical 
clinic

Construct 51 (60 
shoulders)

33 (6–88) 
mths

53 (33–83) 52 15 (12–24) 
12–60 higher 
score=worse 
outcome

Constant

Price[31] 2019 UK Longitudinal Shoulder surgery Pre-surgical 
clinic

Responsiveness 594 6 mths 53.0 (16.7) 55 29.6 (10.3) 
0–48 higher 
score=best 
outcome

EQ-5D-5L 
MSK-HQ

(continued on next page)
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Table 2 (continued )

Observational studies

Author Year Country Design Population Setting Measurement 
properties 

Sample size Follow-up 
(final) 

Age (years) 
Mean (SD) 

Male 
(%) 

Baseline OSS 
Mean (SD) 

Additional 
Instruments

Singh[33] 2021 UK Longitudinal Shoulder arthroplasty Database Floor/ceiling 46,824 separate 
observations

5 years 75.0 (7.0) 28 15.7 (8.6) 
0–48 higher 
score=best 
outcome

-

Sorenson[34] 2021 Denmark Longitudinal Decompression for 
subacromial 
impingement

Pre-surgical 
clinic

Responsiveness 
Thresholds

58 6 mths 57.4 (10.1) 50 29.4 (6.6) 
0–48 higher 
score=best 
outcome

EQ-5D-5L 
Pain VAS 
SSV

Van de Water 
[35]

2014 Australia Longitudinal Proximal humerus 
fracture

2 hospital 
clinics

Construct 
Test-retest 
Responsiveness 
Thresholds

22 13 weeks 68.1 (11.3) 20 NR 
0–48 higher 
score=best 
outcome

Constant 
DASH 
FABQ-PA 
UCLA 
SSV

Xu[36] 2019 Singapore Longitudinal Rotator cuff repair for 
supraspinatus tear

Database Thresholds 214 2 years 60.1 (10.0) 45 29 (11) 
0–48 higher 
score=best 
outcome

Constant 
UCLA

Xu[37] 2020 Singapore Longitudinal Rotator cuff repair for 
supraspinatus tear

Database Thresholds 306 2 years 60.2 (10.3) 45 28.1 (11.2) 
NR, assume as 
above given same 
authors

Constant 
UCLA

Zhou[38] 2023 Singapore Longitudinal Reverse shoulder 
arthroplasty for massive 
irreparable cuff tear

Database Thresholds 131 5 years 75.0 (7.0) 66 39.1 (12.5) 
NR

Constant 
UCLA

Randomised 
controlled 
trials

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​

Author Year Country Design Population Setting Intervention arms Sample size Follow-up 
(final)

Age 
Mean (SD)

Male ( 
%)

Baseline OSS Instruments

Beard[17,18] 2018 UK 3-arm Subacromial pain 32 hospitals Decompression 
Arthroscopy 
No treatment

106 
103 
104

1 year 52.9 (10.3) 
53.7 (10.5) 
53.2 (10.2)

49 
50 
50

25.2 (9.5) 
26.7 (8.8) 
25.5 (8.3) 
0–48 higher 
score=best 
outcome

Modified 
Constant 
HADS 
PainDETECT

Cloke[21] 2008 UK Pilot 4-arm Painful arc <6 months Primary care Control 
Physiotherapy 
Steroid injection 
PT+steroid

27 
29 
28 
29

18 weeks 54.5 (range 
23–88)

43 31.35 
29.95 
28.85 
26.35 
12–60 higher 
score=worse 
outcome

SF-36

Holt[26] 2013 UK Pilot 2-arm Rotator cuff tendinopathy 
or adhesive capsulitis

6 primary 
care 
practices

Steroid+lidnocaine 
Lidnocaine

19 
21

12 weeks 61.5 (5.8) 
56.0 (11.3)

42 
29

26.4 (7.4) 
25.4 (9.0) 
0–48 higher 
score=best 
outcome

-

Moosmayer[27,
28]

2023 Norway 
Sweden

Pragmatic 3- 
arm

Calcific tendinopathy 6 hospitals Lavage+steroid 
Sham 
lavage+steroid 
Sham

73 
74 
73

2 years 50.5 (8.5) 
49.0 (8.8) 
49.3 (9.0)

30 
36 
35

29.7 (7.4) 
29.6 (7.6) 
30.6 (6.3) 
0–48 higher 
score=best 
outcome

EQ-5D-5L 
Pain VAS 
QuickDASH

(continued on next page)
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adequate evidence of responsiveness using different measures including 
anticipated effect sizes and standardised response means over time (n =
6)[6,16,23,25,29,31], comparison of within-person change between 
improved versus unimproved groups (n = 3)[6,29,34], correlations in 
change scores with other instruments (n = 4)[23,31,34,35] and area 
under the curve calculations (n = 1)[34].

Clinical trial discrimination

Five studies evaluated clinical trial discrimination of the total OSS 
score[17,18,21,24,26–28,32] (Supplementary Table 15). Two were 
rated as green [17,18,21] and three as amber for methodological quality 
[24,26–28,32]. All but one study (amber quality) were judged to have 
equivocal performance[17,18,21,26–28]. Although these studies 
consistently showed no effect when none was expected, they did not 
detect a between-group difference of appropriate magnitude where this 
was expected (e.g., short-term effect of glucocorticoid injection). The 
study judged to have adequate performance also showed no effect of 
surgical versus nonsurgical management of a displaced proximal hu
merus fracture over two years when none was expected[24,32]. Based 
on these findings, the synthesis rating for clinical trial discrimination 
was amber.

Thresholds of meaning

All five studies that evaluated thresholds of meaning of the total OSS 
score were judged to have adequate performance due to the use of at 
least one meaningful anchor and triangulation of results[34–38] (Sup
plementary Table 16). However, only one study was rated green for 
quality, reporting a minimal important change (MIC) of 6 points (out of 
48) six months after arthroscopic decompression for subacromial 
impingement[34]. Therefore, the synthesis rating was amber.

The remaining four studies were rated amber for quality due to 
attrition[36–38] or incomplete reporting[35]. Of these, three reported 
minimal clinically important differences (MCIDs) ranging from 2.6 to 
11.4 following reverse shoulder arthroplasty[38], rotator cuff tear[37], 
and proximal humerus fracture[35].

Feedback from the OMERACT TAG and outcome of the OMERACT 2025 
special interest group workshop

We agreed with TAG concerns about the suitability of the OSS for 
assessing pain. They considered the OSS to be more suited to measuring 
function or a combined construct of function and pain, rather than pain 
alone. The TAG reflected on evidence provided from the systematic re
view that although one study reported correlations between a four-item 
pain subscale of the OSS and other pain measures such as the VAS, 
stronger correlations were observed between the total OSS score and 
composite instruments such as the Constant-Murley score, which as
sesses both pain and function. This issue was further compounded 
because the pain subscale used in the single study had not been formally 
validated as a measure of pain.

There were 19 attendees at the OMERACT 2025 Shoulder Special 
Interest Group workshop. Sixteen of 18 (89 %) who responded, agreed 
with proposed ratings for the synthesis of each property. Two attendees 
(11 %) disagreed, citing concerns about the appropriateness of using the 
OSS total score to measure the pain domain. Eighteen (95 %) attendees 
agreed it was inappropriate to evaluate multidimensional instruments 
(e.g., the OSS) using the OMERACT Filter for a single domain (e.g., pain) 
in the absence of a validated subscale.

Discussion

We evaluated the measurement properties of the OSS using the 
OMERACT filter for assessing pain in clinical trials of shoulder disorders 
after it received an amber rating for domain match and feasibility based Ta
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Table 3 
Summary of Findings of Measurement Properties (SOMP) for the Oxford Shoulder Score (OSS).

NB. All studies except for Beastall 2012 assessed the OSS total score, which incorporates both pain and function.
Blank: property not assessed.
Methods quality assessment: Green: sufficient; amber: equivocal, use with some caution; red: insufficient.
Performance assessment (not shown for studies with insufficient methods quality or for studies assessing floor and ceiling effects):.
+: findings above threshold of performance; -: findings below threshold of performance; ± equivocal findings.
‡ Synthesis statement per property reflects the quantity and quality of evidence to support the performance on each measurement property: Green: sufficient evidence 
of adequate performance; amber: equivocal evidence or equivocal performance; red: good or equivocal evidence of poor performance; N/A (grey): measurement 
property not needed. White: insufficient evidence to synthesize.
N/A Not applicable.
*Methodological quality for floor and ceiling effects was not appraised since this measurement property is not included in the COSMIN–OMERACT Good Methods 
Checklist.
† Also called responsiveness or sensitivity to change.
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on patient partner feedback. Our systematic review identified 23 studies 
of which only one evaluated measurement properties of a pain subscale 
rather than the full OSS. Of the 34 components of evidence appraised, 
only eight were rated as having good methodological quality. Although 
the total OSS demonstrated adequate construct validity and respon
siveness for measuring a multidimensional construct of pain and func
tion, we concluded that it was unlikely to be suitable for measuring pain 
in isolation. Our review also resulted in amber ratings for test-retest 
reliability, clinical trial discrimination and thresholds of meaning of 
the total OSS, indicating limitations or uncertainties in the evidence.

Our finding that the total OSS score is not appropriate for measuring 
pain in clinical trials involving people with shoulder disorders is 
consistent with previous research using a refined International Classi
fication of Functioning, Disability and Health (ICF) linking framework, 
which found that ten of the 14 main OSS concepts relate to constructs 
other than pain[39]. Although prior evidence has suggested potential for 
a four-item OSS pain subscale in rotator cuff repair populations[40], 
other studies do not support its use in populations with frozen shoulder 
or proximal humeral fracture[41]. Furthermore, only two of the four 
items in the subscale specifically assess pain intensity, which was re
flected in our definition of the pain domain. While this review focused 
specifically on the suitability of the OSS for measuring pain, the same 
conceptual limitation applies to the domain of physical function. 
Because the OSS combines pain and function into a single score, it is not 
appropriate for evaluating either domain in isolation.

Given these limitations, alternative instruments for measuring pain 
require consideration. One instrument that shows promise is the 
Shoulder Pain and Disability Index (SPADI) pain subscale, which is a 
validated tool comprising five items that specifically measure pain in
tensity[42], and is commonly used in shoulder disorder trials[1]. The 
Patient-Reported Outcomes Measurement Information System 
(PROMIS) Pain Intensity scale[43] may also be a suitable candidate with 
evidence of favourable measurement properties in other musculoskel
etal conditions[44,45]. It has demonstrated strong responsiveness 
following arthroscopic rotator cuff repair and total shoulder arthro
plasty in longitudinal studies, but it has not, to our knowledge, yet been 
used in shoulder trials[46,47].

Although we concluded that the OSS total score is not suitable for 
measuring a single domain such as pain, this does not preclude its po
tential utility as a composite measure of pain and function. Nor does it 
rule out the possibility of further validation of a pain subscale. The OSS 
may also be of value in clinical practice, where a brief multidimensional 
tool is appropriate. It is quick to complete, taking only two and four 
minutes[7], user-friendly, and the total OSS has demonstrated adequate 
construct validity and responsiveness across a range of surgical and 
nonoperative shoulder conditions, including glenohumeral or acromio
clavicular arthritis, rotator cuff disease, proximal humerus fractures, 
and adhesive capsulitis. The OSS has now been translated and culturally 
adapted into more than 21 languages across 24 countries[48], sup
porting its broader applicability in global clinical settings.

From a trial design perspective, the availability of quantitative 
thresholds of meaning for the total OSS remains limited with the evi
dence rated amber due to methodological limitations. Only one high- 
quality study reported a minimal important change of 6/48 points at 
six months following arthroscopic decompression, but this estimate re
flects within-patient change and does not provide a between-group 
minimal important difference for trial design. Three additional 
studies-limited by attrition or incomplete reporting-estimated minimal 
clinically important differences ranging from 2.6 to 11.4 points 
following reverse shoulder arthroplasty, rotator cuff tear and proximal 
humerus fracture. Further high-quality studies are needed to establish 
robust thresholds across diverse clinical contexts to support trial design, 
sample size calculations and interpretation of treatment effects.

Given the interrelatedness of pain and function in shoulder disorders, 
composite endpoints may offer a pragmatic approach for reflecting 
mandatory domains of pain and function within a single measure. 

However, formal evaluation of the OSS as a composite outcome, 
including considerations such as domain weighting and validation 
within this framework, was beyond the scope of the present study. 
Future research is warranted to formally assess the suitability of the OSS 
as a composite measure of pain and function for use in clinical trials of 
shoulder disorders, particularly if suitable outcome measures for the 
separate domains of pain and physical function cannot be identified.

A key strength of our study is the use of the OMERACT Filter 2.2, 
which provided a systematic and rigorous framework for evaluating 
outcome measures. We also employed robust methods, including a 
comprehensive literature search, independent screening and data 
assessment, and a collaborative review process involving clinical ex
perts, methodologists, and patient partners. Our search has not been 
updated since June 2023 meaning that some studies may not have been 
included. However, we do not believe additional evidence would have 
changed our conclusion that the OSS is unsuitable for measuring pain.

Conclusion

The OSS total score shows adequate construct validity and respon
siveness, but its combined assessment of pain and function makes it 
unsuitable for measuring pain alone. While it does not pass the OMER
ACT Filter as a measure of pain in clinical trials involving people with 
shoulder disorders, it may still be suitable as a composite measure of 
pain and function and may have value in clinical practice. Further 
validation of separate pain and function subscales may enhance its 
applicability.
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