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Abstract The validated, patient-reported Oxford shoulder
score (OSS) was introduced around 10 years ago, primarily
for the assessment of outcomes of shoulder surgery
(excluding shoulder stabilisation) in randomised trials. Its
uptake has steadily increased in a number of countries and
its use has also been extended. Recently a number of issues
have been raised in relation to other related patient-reported
outcome measures which were devised around the same
time as the OSS. This included recommendations to change
the scoring system. This paper reviews issues concerning
patient-reported outcome measures that apply to the OSS
and makes some recommendations (including changes to
the scoring system) as to how it should be used.
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Introduction

It is now around 10 years since the patient-reported Oxford
shoulder score (OSS) was introduced [1]. At the time of its
development, while a number of clinician-devised or
assessed scores existed for the shoulder (e.g. the Constant—
Murley shoulder score [2], Simple Shoulder Test [3]) the
use of patient-reported measures, which represented the
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patient’s perspective, in orthopaedics, was extremely lim-
ited. Devised with patients, the OSS was primarily devel-
oped for the assessment of outcomes of shoulder surgery
(excluding shoulder stabilisation, for which there is a sepa-
rate, specific patient-reported measure—the Oxford Shoul-
der Instability Score [4]) in randomised trials and was
designed to be completed by the patient, in order to mini-
mise potential reporting bias (e.g. bias unwittingly intro-
duced by surgeons assessing their own patients’ outcomes
[5]). An additional advantage in using patient-reported out-
come measures (PROMs) is that, unlike a clinical assess-
ment, they can be completed at a remote location by post,
thereby avoiding inconvenience and cost to all concerned.

The OSS was devised as a joint specific instrument so as
to minimise the influence of other co-morbidity and under-
went rigorous assessment of reliability, validity and respon-
siveness within prospective studies [1, 6]. Over the years its
uptake has steadily increased and it has now been used in a
number of countries (including the UK [7], Israel [8],
Finland [9]). Details of a study to formally translate and
validate the OSS in German have also been published [10].
Recently, the OSS has been adopted as the primary out-
come measure in a UK RCT of interventions for rotator cuff
tears [11]. The use of the OSS has also been extended and it
has been applied in cohort studies, audits and a national
joint replacement registry [12].

Recently a number of issues have been raised in relation to
other patient-reported outcome measures (the Oxford hip and
knee scores [13—15)] which were devised (involving mem-
bers of our team) at around the same time as the OSS and
which have a similar scoring system. One issue included the
suggestion that the scoring system needs to change, which has
had the potential to cause some confusion. The aim, therefore,
of this paper is to review the situation with the OSS and make
some recommendations as to how it should be used.
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Wording of questions and response categories

The recommended format for OSS questions and their
response categories can be found on the Patient-Reported
Health Instruments web-site [16]. We have found that
response rates for the OSS are generally high (this may par-
tially reflect the average—generally middle—age of
patients undergoing shoulder surgery). For example, 96%
of patients completed all OSS items at both pre- and
6 month post-operative assessments in one study [17].
However, Occasionally, patients have difficulties answer-
ing particular questions. For instance the question (5)
“Could you do the household shopping on your own?” may
be difficult to answer for people who say that someone else
does their shopping or for people living in residential care.
The word “could” suggests that patients should answer this
item hypothetically in such circumstances and this is our
recommendation, which can be communicated to the
patient. A similar approach should be taken for the question
about brushing/combing hair, by patients who are bald
headed. If, after clarification, an item is simply left unan-
swered, then this should be dealt with as missing data (dis-
cussed below).

The questions in the OSS represent issues found to be of
general importance in the initial interviews conducted with
patients, from which the OSS resulted [1], and which were
relevant to the vast majority of patients—which they need
to be when included in an outcome measure. However, it is
wrong to imagine that a perfect questionnaire, which suits
all of the people, all of the time, will ever exist.

Scoring

When the OSS was originally devised, the scoring system
was designed to be as simple as possible, in order to
encourage its use. Thus, each of the 12 questions was
scored from 1 to 5, with 1 representing best outcome/least
symptoms. Scores from each question were added so the
overall score was from 12 to 60 with 12 being the best out-
come. This was identical to the system used for the Oxford
hip (OHS) and knee scores (OKS). However, subsequently,
many surgeons using the OHS or OKS said that they found
this scoring unintuitive and started using different systems
which led to some confusion. We therefore issued recent
recommendations concerning changes to the method of
scoring the Oxford hip and knee scores [15]. Our view is
that similar changes are inevitable with the OSS and that
therefore, the sooner this change occurs, the better. Under
the new system, each question on the OSS should be scored
0—4, with four representing the best (this is the opposite
direction from the original method of scoring). When the
12 items are summed, this produces overall scores that run
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from O to 48 with 48 being the best outcome (to convert the
“old system” of 60—12 to the 0—48 scoring system and vice
versa simply subtract the score from 60) [18]. In addition,
the method used should always be clearly stated (including
in abstracts). We also recommend that this scoring system
shoulder be adopted for the Oxford Shoulder Instability
Score [4].

Comparison with other scoring systems

The OSS item content developed out of interviews con-
ducted with patients and therefore fully reflects the
patient’s perspective. As far as we can ascertain, while the
Western Ontario Rotator Cuff Index (WORC) [19] involved
some interviews with patients during the development
stage, no other patient-reported outcome measures for the
shoulder have [3, 20-25]. Giving prominence to the
patient’s—rather than the clinician’s—perspective is pref-
erable because patients and clinicians can genuinely dis-
agree about the relative importance of different aspects of
the outcome of health care interventions [26, 27], and
because the patient’s perspective on outcomes might be
expected to more closely mirror their attitudes regarding
satisfaction with their treatment.

The OSS was designed to be joint specific in order that
it should be as sensitive to the outcome of shoulder surgery
as possible and to be influenced as little as possible by
other co-morbidities (“noise”)—although it is impossible
to totally eradicate the affect of noise on even quite specific
measures of outcomes. This feature of a score, its specific-
ity, influences its responsiveness or ‘“sensitivity to
change”, which is the most important aspect in relation to
prospective outcome studies [28, 29]. The OSS has been
shown to have particularly high responsiveness [1, 6, 20]
that is comparable to the clinician assessed Constant—
Murley score [6]." It likely also has measurement proper-
ties that are generally superior to older patient-reported
instruments which were developed at a time when psycho-
metric methods to develop and test new instruments were
not well appreciated or applied [20]. Due to the fact that
the OSS has been evaluated independently and found to be
a highly reliable and responsive system for the assessment
of shoulder surgery [7, 20], there is some justification for
using this score in isolation. However, if it is important to
compare the improvement resulting from shoulder inter-
ventions with interventions occurring at other sites, it is
sensible to use a general health measure, such as the SF-36

! Although one series of analyses revealed patient-reported outcome
measures (OSS and SF-36) to be more stable than the Constant—
Murley assessment, based on comparisons with ratings on satisfaction
and transition items [6].
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Table 1 Mean Oxford shoulder scores before and at 12 months after (NHS funded) shoulder surgery, by 10% bands (deciles) of pre-operative

score

Pre-operation 12-60 scale ~ 0-48 scale Mean (SD) Oxford Shoulder Score (Using 048 Change in score

Oxford shoulder scoring method) between 0 and

score band 12 months
Before operation 12 months after

1 12-23 37-48 Best possible  39.4 (1.7) n=14 43.6 (4.8) n=12 4.0 (4.6)

2 24-26 34-36 34.9 (0.9) n=17 40.5 (4.2) n=15 5.6(4.3)

3 27-29 31-33 32.4(0.8) n=15 38.6 (8.3) n=12 6.0 (8.1)

4 30-32 28-30 29.2 (0.8) n=24 36.7 (8.4) n=19 7.4 (8.6)

5 33-34 26-27 26.6 (0.5) n=19 40.8 (6.3) n=18 142 (6.2)

6 35-36 24-25 24.5(0.5) n=15 32.7 (8.0) n=11 8.3(7.9)

7 37-39 21-23 21.9(0.9) n=14 39.8 (5.8) n=11 17.8 (6.0)

8 40-43 17-20 18.7 (1.1) n=18 29.9 (11.1) n=15 11.2(11.1)

9 44-48 12-16 14.2 (1.6) n=17 23.6 (9.9) n=16 9.4(9.7)

10 49-60 0-11 Most severe 8.5(2.5) n=17 23.4 (11.9) n=14 14.6 (12.1)

Total 24.9 (9.0 n=170 34.8 (10.6) n=143 9.9 (9.0)

[30, 31], as well as the OSS. If health economic informa-
tion is needed the EuroQol [32] is valuable. In addition if
specific clinical and surgical data, such as range of move-
ment, is required then a formal clinical assessment would
also be necessary.

Use of the score

Although the OSS was designed to be a primary outcome
measure in randomised controlled trials, it has also been
used in cohort studies and audits. It has become apparent
that one of the biggest determinants of outcome after some
forms of orthopaedic surgery is the pre-operative score [15,
33, 34], and this finding may also hold true for shoulder
surgery. Therefore if the treatment of different cohorts of
patients is being studied, in a non-randomised setting, it is
essential that both the preoperative and postoperative
scores are obtained. The change in the score should be ana-
lysed in addition to the post-operative score. Likewise, if a
multivariate analysis of outcomes is undertaken this should
take account of the pre-operative score [35]. Following
shoulder surgery, the majority of the improvement in pain
and function and in the OSS likely occurs within the first
year [17]. It is therefore not unreasonable to assess outcome
at one year.

Given that the 1-year score is related to the preoperative
score; when using the scores for audit purposes, it is useful
to know approximately what outcome would be expected
after shoulder surgery, given a particular preoperative
score. Results from an analysis of data taken from the orig-
inal study that devised the OSS [1], are shown in Table 1.
This summarises mean OSS before and after shoulder sur-
gery, presented by 10% bands (deciles) of the pre-operative

score.” These data are also shown converted to the 0-48
scoring system. The table shows that those patients who
started with a worse OSS before surgery tended to remain
worse after the operation. It should, however, be noted that
with all outcome scores, scores tend to worsen with age
[36, 37]. Therefore, for each condition or type of surgery
that is studied, in elderly patients, a “normal” score may be
somewhat less than 48.

Although we have achieved very high response rates when
the OSS has been sent to patients, practical approaches to
maximise response rates should always be employed. These
include using carefully worded covering letters, sending
reminders with second copies of the questionnaire, using pre-
paid reply envelopes and contacting patients by telephone.
When patients have bilateral joint problems we favour giving
two questionnaires, one for each side, rather than, for
instance, modifying the questionnaires to include both sides.

Surgeons are attracted to categorisation systems, group-
ing patients’ results according to whether they are consid-
ered excellent, good, fair or poor, rather than simply using a
score. However, such categories (or rather, their cut-off
points) are, unfortunately, always very approximate and are
likely to vary from one population to another. Work is cur-
rently in progress to produce categories. Until this is avail-
able we believe that surgeons should avoid categorisation.

Other languages

The OSS is now being used in other countries with details
of formal translation and validation procedures published,

2 This secondary data analysis was conducted on anonymous data
which had been retained from the original study [1].
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so far, for a German translation study [10]. If data from the
OSS are to be used comparatively across different lan-
guages then the translational process has to be performed in
an appropriate, standard manner as described by Huber
et al. [10]. This should include forward and backward trans-
lation methods, plus an assessment of the translated score’s
measurement properties.

Missing data

A common problem with questionnaires is that some
patients provide incomplete responses. We propose that, if,
after repeated attempts to obtain complete data from an
individual, only one or two questions have been left unan-
swered, it is reasonable to enter the mean value represent-
ing all of their other responses, to fill the gaps. An
alternative computerised method of imputing values, which
could be applied to many questionnaires has been reported
by Jenkinson et al. [38]. If more than two questions are
unanswered we believe that an overall score should not be
calculated. If patients indicate two answers for one question
we recommend that the convention of using the worst (most
severe) response is adopted.

Statistical issues

By the time patients are close to receiving shoulder surgery,
their symptoms will often be quite severe, whereas, by
12 months following surgery the majority of patients gener-
ally have only very mild problems—if any. For these rea-
sons, data from the OSS obtained at these time-points are
generally skewed in one or other direction [1]. It could
therefore be argued that it is sensible to use transformations
[39] or non-parametric statistics for analyses involving
absolute scores. Analysis using change scores is less prob-
lematic as they tend to be more normally distributed.

While it is simple to determine the statistical significance
of changes in health status measures—such as the OSS, it
can be harder to determine the real clinical or subjective
meaning of these changes. There are a number of
approaches to determining the smallest amount of change
on a measure that is likely to be of importance [40, 41],
which include the minimal clinically important difference
(MCID) [40]. A MCID is the smallest change in score
which patients perceive as meaningful and which would
cause clinicians to consider a change in the patient’s man-
agement [42]. Work is in process to produce MCID esti-
mates for the OSS. Until these are available an
approximation to the MCID can be obtained, based on the
observation that for many PROMs the MCID is about half
of the standard deviation of change [43].
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One of the reasons why clinically important differences
are important is that this information is needed in power
calculations to determine the size of a study. It is essential
that power calculations are done before a study is under-
taken.

As patients’ involvement in outcome assessment is
becoming more widely established, it is becoming increas-
ingly important to achieve some standardisation in the use
of instruments. We trust that this paper will assist in that
regard.
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