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for patient-reported shoulder outcomes
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Background: The minimal clinically important difference (MCID) is used when interpreting the importance of outcome data. However, a
consensus regarding the MCID for commonly used patient-reported outcomes in shoulder surgery has not been established. The purpose of
this systematic review was to evaluate the available literature on shoulder MCID to improve clinical interpretation of shoulder outcome data.
Methods: A systematic review of the literature was conducted to identify studies reporting anchor-based MCID values for the patient-
reported outcomes recommended by the American Shoulder and Elbow Surgeons (ASES): Veterans Rand 12 score, ASES score, Single
Assessment Numeric Evaluation (SANE) score, Western Ontario Rotator Cuff (WORC) score, Western Ontario Osteoarthritis Score
(WOOS), Western Ontario Shoulder Instability Index (WOSI), Pennsylvania Shoulder Score, and Oxford Shoulder Score (OSS).
Results: A total of 14 articles reporting anchor-based MCID values were included in the final analysis. No studies reporting the Western
Ontario Osteoarthritis Score (WOOS) were identified. The ASES score (6 studies), OSS (4 studies), and WORC score (2 studies) were
the only instruments investigated in more than 1 study. The average reported MCID values for the ASES, OSS, and WORC scores were
15.5 (15% total difference), 275.7 (13% total difference), and 6 (13% total difference), respectively. The vast majority of studies failed to
report information necessary to validate the credibility of these MCID values.
Discussion and conclusion: The current utility of the MCID for patient-report shoulder outcome instruments is limited by poor study meth-
odology, inadequate reporting, and a lack of data. Further research is needed to more clearly define the MCID values for commonly used
patient-reported outcomes in shoulder surgery.
Level of evidence: Systematic Review; Basic Science
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A number of patient-reported shoulder outcomes are
well-established in the literature; however, the clinical
interpretability of these instruments remains a challenge.
The minimal clinically important difference (MCID) at-
tempts to bridge the gap between numeric results and
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patient experience by assigning a difference threshold for
clinical importance.25 However, many commonly used
patient-reported outcomes in shoulder surgery do not have
established MCID values based on patient perception.

The statisticalmethods used to calculate theMCID fall into
2 broad categories: (1) anchor based and (2) distribution based.
Anchor-basedmethods link the change in outcomemeasure to
an external criterion that accounts for the patient’s perspective
using a global rating-of-change scale.14 For shoulder assess-
ment instruments, the anchor is often a questionnaire that asks
patients to rate improvement in shoulder function
Board of Trustees. All rights reserved.
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retrospectively.25 For example, a 4-point anchor might ask
patients to rate the change in pain since last visit as ‘‘worse,’’
‘‘no different,’’ ‘‘improved,’’ or ‘‘much improved.’’ The
shoulder outcome scores of patients answering ‘‘worse’’ or
‘‘no change’’ could then be averaged and compared with the
scores of patients who answered ‘‘improved.’’ Distribution-
based methods rely on the variance of a given instrument.41

As such, distribution-based methods, which can be calcu-
lated a variety of different ways (using the standard error of
measurement, standard deviation, effect size, minimal
detectable change, reliable change index, standardized
responsemean, and soon), dependon the distributionof scores
within a given cohort rather than a patient’s perception of
improvement.47 Although distribution-basedmethods are still
widely used in the orthopedic literature and can act as a proxy
for the MCID in certain cases, they are generally considered
less informative than anchor-based estimates because they
have no external reference point and rely on the statistical
properties of the distribution.9,13,14,17,19,41,47,48,60,66,68 As
such, this review excludes distribution-based estimates of the
MCID.

Inconsistent nomenclature and the historical diversity of
the techniques used to calculate the MCID have limited
widespread application in the field of orthopedic surgery
(Fig. 1). In addition to the MCID, the terms ‘‘minimal
important change,’’30 ‘‘minimal clinically important
improvement,’’38 and ‘‘minimal important difference’’52,53

have all been used to describe patients who reach a
‘‘responder’’ threshold. This article does not distinguish
between different nomenclature variants, and the term
‘‘MCID’’ will be used nonspecifically to refer to a differ-
ence threshold for clinically meaningful change.

A number of articles have reviewed shoulder assessment
instruments.7,45,51 However, these reviews focused on the
psychometric properties of the instruments and did not assess
the methods by which these values were determined. The pur-
pose of this review was to systematically aggregate the avail-
able data from published shoulder studies investigating the
MCID to provide clinicians with a resource that can be used
when interpreting patient-reported outcome shoulder data.
Methods

Selection of patient-reported outcomes

This review focused exclusively on the patient-reported outcomes
recommended by the American Shoulder and Elbow Surgeons
(ASES) Value Committee.23 On the basis of its recommendations,
the Veterans Rand 12 (VR-12),54 ASES score,37,42,50 Single
Assessment Numeric Evaluation (SANE) score,64 Western
Ontario Rotator Cuff (WORC) score,34 Western Ontario Osteo-
arthritis Score (WOOS),40 Western Ontario Shoulder Instability
Index (WOSI),36 Pennsylvania Shoulder Score,39 and Oxford
Shoulder Score (OSS)15 were included. A general overview of
each instrument is provided in Table I.
Literature search and study identification

The overall approach used to identify and screen studies is
outlined in Figure 2 and is based on the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-analyses)
checklist items 1-13.43 A comprehensive search of the litera-
ture was conducted in November 2018 using the electronic da-
tabases PubMed, Medline, and Cochrane Library. The following
search terms were used: (1) ‘‘minimal important difference
Veterans Rand 12’’; (2) ‘‘minimal important difference American
Shoulder and Elbow Surgeons’’; (3) ‘‘minimal important differ-
ence (SANE) Single Assessment Numeric Evaluation Score’’;
(4) ‘‘minimal important difference Western Ontario Rotator
Cuff’’; (5) ‘‘minimal important difference Western Ontario Sta-
bility Index’’; (6) ‘‘minimal important difference Western
Ontario Osteoarthritis Score’’; (7) ‘‘minimal important difference
Oxford Shoulder Score’’; (8) ‘‘minimal important difference
Pennsylvania Shoulder Score’’; and (9) ‘‘minimal important
difference shoulder.’’ An additional 5 studies reporting on the
MCID were identified from article references.

Studies that derived MCID values using distribution-based
approaches exclusively were excluded. Although distribution-
based methods provide supportive information and may be useful
temporary substitutes when anchor-based values are unavailable,
they may not accurately reflect improvement from a patient
perspective.9,13,14,17,19,48,60,68 As such, only articles using anchor-
based methods were included in our final analysis.

Data presentation and organization

Basic descriptive data were extracted, including participant de-
mographic characteristics, length of follow-up, and anchor infor-
mation. MCID values were organized by outcome and reported
alongside information needed to validate their credibility (as
discussed later). To provide additional perspective, MCID values
for each outcome were averaged (if reported in multiple studies)
and then divided by the maximum possible score.

Credibility assessment

An assessment was performed to identify credible MCID values
based on criteria described previously.16,27 In brief, studies that
reported a correlation of R � 0.4 between the change in the
patient-reported outcome under consideration and the anchor
(ie, global rating of change) were considered reasonably
‘‘credible,’’ whereas those that reported a correlation of R < 0.4
or failed to report the correlation entirely were considered
‘‘questionable.’’
Results

A total of 14 publications reporting anchor-based MCID
values were included (Table II). The sample size and length
of follow-up were highly variable, ranging from 44 to 1856
patients and 1 to 157 months, respectively. Most studies
used a single anchor that measured overall improvement.
Five-point anchors were used most commonly, although



Figure 1 Historical timeline of key publications establishing nomenclature (blue) and methodology (pink). Particularly notable studies
are expanded and include key findings or propositions.1,4,6,12,20,22,32,44,59,67 ES, effect size; SEM, standard error of measurement;
MCID, minimal clinically important difference; HRQL, health-related quality of life; FDA, US Food and Drug Administration.
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anchors with as few as 2 questions or as many as 11
questions were also used.

The majority of studies failed to report the duration of
follow-up, and several studies that did report follow-up
used data recorded over a large follow-up window. For
example, follow-up times varied by almost a year in the
first study by Tashjian et al57 and by 3 years in their second
study.58 In one study, data were recorded within a 24- to
157-month follow-up window.55

Several studies included in the final analysis failed to
provide critical information related to the MCID values
(Table III). More than one-third of studies, by failing to
provide confidence intervals, standard deviation, or stan-
dard error, did not quantify the data distribution. In



Table I Overview of commonly used shoulder outcome instruments

Clinical utility Questionnaire Domains No. of questions Minimum-maximum
score

General quality of life Veterans Rand 12 score Health perception, physical
functioning, role limitations due to
physical and emotional problems,
bodily pain, energy-fatigue, social
functioning, mental health

12 SD)

Shoulder specific American Shoulder
and Elbow Surgeons score

Pain, function 11 0-100

Ease of implementation Single Assessment
Numeric Evaluation score

Satisfaction 1 0-100

Disease specific Western Ontario
Rotator Cuff score

Physical symptoms, sport/recreation,
work function, lifestyle function,
emotional function

21 0-2100

Western Ontario
Osteoarthritis Score

Physical symptoms, sport/recreation/
work function, lifestyle function,
emotional function

19 0-1900

Western Ontario
Shoulder Instability score

Physical symptoms, sport/recreation/
work function, lifestyle function,
emotional function

21 0-2100

Oxford Shoulder Score Pain, activities 12 0-48
Pennsylvania
Shoulder Score

Pain, satisfaction, function 24 0-100

SD, standard deviation.
* In the United States, each increment of 10 points above or below 50 corresponds to 1 standard deviation away from the population average.
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addition, the vast majority of studies failed to report the
correlation between the patient-reported outcome and the
anchor. Because of this, only 3 of the included estimates
were considered credible.

To evaluate the relative magnitude of the reported MCID
values, the average MCID (excluding Veterans Rand 12
[VR-12] score and Western Ontario Osteoarthritis Score
[WOOS]) and corresponding percentages for each patient-
reported outcome score are listed in Table IV. The range of
MCID values proposed by different studies investigating
the ASES score was large, mostly because of 1
study,42 which reported a low MCID value. The SANE and
Pennsylvania Shoulder Score MCID percentages, which
were based on a single patient cohort, were higher than the
percentages for the ASES score, WORC score, Western
Ontario Shoulder Instability Index (WOSI), and OSS.
Discussion

This review highlights poor study methodology, inadequate
reporting, and a lack of data on the MCID for ASES-rec-
ommended shoulder outcome instruments. Anchor-based
MCID values for most of the outcomes included in this study
have only been reported once, and even among the outcomes
studied in different patient cohorts, MCID values have often
been reported without key information needed to validate
their credibility. The ASES score, WORC score, and OSS
were the only instruments that had multiple studies reporting
anchor-basedMCID values. TheWORC score andOSSwere
also the only instruments for which at least 1 credible MCID
value was reported in this review.

In one of the few reviews of shoulder assessment in-
struments to include MCID data, the MCID reported for the
ASES score was 6.4.51 However, this value was based
solely on the work of Michener et al,42 whereas the MCID
value provided in this review (15.5) was derived by aver-
aging the results of 6 independent studies. Moreover, the
MCID value for the ASES score reported by Michener et al
appeared to be an outlier, suggesting that 6.4 may be an
underestimation. The low MCID value obtained by Mich-
ener et al also could have been caused by the short follow-
up used in their study. However, it should be noted that
reporting of MCID values as a whole was poor, and none of
the studies investigating the ASES score were considered
credible.

The anchor used to estimate the MCID should be
considered when appraising MCID values. Anchors that
have too few options may induce ‘‘end-aversion
bias,’’56 which refers to an inherent tendency not to pick
extreme ends of a scale. It has been suggested that anchors
with a scale of 7-11 points may offer the best compromise
between patient preference, discriminative ability, and test-
retest reliability,46 but most of the MCID values examined
in this review were derived using anchors with less than 7
points. Anchor scales should also be balanced, with an
equal number of options on both sides and a point labeled
‘‘unchanged.’’31 However, many of the MCID values
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included in this review were derived using uneven scales.
Another possible anchor-related limitation is anchor
domain, which should agree with the domains it is trying to
evaluate.62 For example, the ASES score has both pain and
function domains, so pain and function anchors should be
used when estimating the MCID.

The methodologic heterogeneity used to derive the
MCID presents a major challenge, and issues related to
MCID methodology have led some authors to argue that the
MCID should be used only as a supplementary instrument
not as a basis for clinical decision making.2 Indeed, Beaton
et al5 showed that different approaches produce different
thresholds for interpretable change in shoulder pain, raising
broader concerns about the interpretability of responder-
type analysis. However, this review focused exclusively
on MCID values derived using anchor-based methods, and
anchor-based MCID values are less susceptible to
methodologic variability than distribution-based methods.60

For example, in the study of Beaton et al, only 2 of the 13
different methodologies used to calculate the MCID values
used anchor-based techniques, and the difference between
the 2 anchor-based MCID values was negligible.
The MCID varies based on the population and meth-
odology used to derive it.65 There are several practical
problems in estimating the MCID that make absolute
thresholds suspect, and no one MCID value is valid for all
applications.33 As such, it is important that the MCID be
considered in the broader context of the disease being
treated, study-specific factors, currently available in-
terventions, and the overall risk-benefit ratio of the treat-
ment itself.17 Longer follow-up times are generally thought
to increase the MCID owing to recall bias,14 and small
differences are more likely to be clinically significant when
symptoms are more severe.65 For example, the MCID for
the treatment of full-thickness rotator cuff tears is likely
lower than the MCID for the treatment of partial-thickness
tears.24

The 2013 American Academy of Orthopaedic Surgeons
Evidence Based Guidelines adopted a 10% difference
threshold as an MCID for evaluating patient-reported knee
outcomes.26 The 10% threshold, which was based on
empirical derivations of the MCID (presented at a US Food
and Drug Administration public meeting in 2012), was
controversial29 and prompted some researchers to argue



Table II Characteristics of studies reporting MCID values for shoulder patient-reported outcomes

Study Instrument Sample
size

Follow-up
range, mo)

Mean
age, yr

Disease or
condition

Treatment Anchor domain Anchor
scale

Tashjian et al,57 2010 ASES 81 1.5-12.5 51 RC tear or
RC tendinitis

Nonoperative Function, pain,
and overall

Mixed

Gagnier et al,21 2018 ASES and
WORC

222 14.8-15 60.6 RC tears Nonoperative
and operative

Overall 11 points

Werner et al,63 2016 ASES 490 NR 68 RC tears Operative Work, activities,
and overall

5 points

Tashjian et al,58 2017 ASES 326 24-60 67.4 RC tears Operative Overall 4 points
Christiansen et al,10 2015 OSS 126 2-3 48.2 Subacromial

impingement
syndrome

Nonoperative Overall 7 points

Ekeberg et al,18 2010 OSS and
WORC

122 NR 51 Nonspecific Nonoperative Overall 2 points

Van Kampen et al,61 2013 OSS 164 NR 41 Nonspecific Nonoperative
and operative

Pain and
function

7 points

Michener et al,42 2002 ASES 63 0.75-1.25 51.7 Nonspecific Nonoperative
and operative

Function 5 points

Simovitch et al,55 2018 ASES 1856 24-157 69.6 Nonspecific Operative Overall 4 points
Christie et al,11 2011 OSS 100 NR 63.2 Rheumatic

shoulder
disease

Operative Overall 5 points

Kirkley et al,35 2003 WORC 44 NR NR RC tear or
RC tendinitis

Nonoperative Overall 5 points

WOSI NR NR NR NR NR Overall 5 points
Leggin et al,39 2006 PENN 109 NR 49.1 Nonspecific Nonoperative Overall 5 points
Braun and Handoll,8 2018 WORC 64 NR 50 RC tear Nonoperative Overall 7 points
Zhou et al,69 2018 VR-12

and SANE
222 NR 60.5 RC tear Nonoperative

and operative
Overall 5 points

MCID, minimal clinically important difference; ASES, American Shoulder and Elbow Surgeons; RC, rotator cuff; WORC, Western Ontario Rotator Cuff; OSS,

Oxford Shoulder Score; NR, not reported; WOSI, Western Ontario Shoulder Instability; PENN, Pennsylvania Shoulder Score; VR-12, Veterans Rand 12; SANE,

Single Assessment Numeric Evaluation.
* When follow-up was reported in weeks, 4 weeks was assumed to be 1 month.
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that a 10% difference runs the risk of condemning poten-
tially viable treatments in the context of limited available
alternatives.2 As discussed, stringent application of the
MCID is indeed problematic; however, the results of this
study support the American Academy of Orthopaedic
Surgeons methodology, suggesting that 10% may actually
be a fairly conservative estimate in most cases, at least for
patient-reported shoulder outcomes. Moreover, the purpose
of this study was not to advocate for (or against) any
particular application of the MCID; the literature on the
MCID should not be discounted entirely. Johnston et al28

suggested that as the pooled estimate falls below 0.5 of
the MCID, it becomes progressively less likely that an
appreciable number of patients will achieve important
benefits from the treatment. This approach may afford some
practical utility to the average MCID values presented in
this study, particularly when similar studies estimating
MCID values are not available.

When considering the average MCID values and ranges
presented in this review, it is important to understand that
the MCID is not a universal threshold. Clinicians must
consider multiple factors, including study size, methodol-
ogy, and quality, as well as the severity of the pathology,
follow-up time, and cost of treatment.49 It is also important
to understand that important change needs to be considered
differently for individuals and groups,3 and the group mean
change may bear little relation to an important improve-
ment for a particular individual.17
Conclusion
This review demonstrates that the literature regarding
the MCID for the most popular shoulder assessment
instruments is fairly limited. Most studies to date fail to
report information necessary to validate the credibility
of the reported MCID. Shoulder surgeons should take
this into account when interpreting studies that use these
instruments.



Table III Studies reporting MCID values for commonly used shoulder assessment instruments

Average final follow-up, mo MCID Data distribution Credibility

VR-12 score
Zhou et al,69 2018 14.5 PCS: 2.57 PCS: 90% CI, –1.62 to 6.76

SD, �10.84
Questionable

MCS: 1.87 MCS: 90% CI, –2.07 to 5.80
SD, �10.18

Questionable

ASES score
Michener et al,42 2002 1 6.4 AUC, 0.82 Questionable
Tashjian et al,57 2010 3.6 16.72 NR Questionable
Gagnier et al,21 2018 14.8 21.9 95% CI, 4.1 to 39.6 Questionable
Werner et al,63 2016 24 13.5 95% CI, 4.8 to 22.3 Questionable
Tashjian et al,58 2017 24 20.9 NR Questionable
Simovitch et al,55 2018 44.9 13.6 95% CI, 13.4 to 13.8

SD, �2.3
Questionable

SANE score
Zhou et al, 2018 14.5 27.25 90% CI, 16.17 to 38.33

SD, �28.65
Questionable

WORC score
Ekeberg et al,18 2010 1.5 275 NR Credible
Braun and Handoll,8 2018 3 300 NR Questionable
Kirkley et al,35 2003 3 245.26 NR Questionable
Gagnier et al,21 2018 14.8 282.6 95% CI, �39.0 to 604.3 Questionable

WOOS
No studies identified

WOSI
Kirkley et al,35 2003 NR 220 NR Questionable

OSS
Ekeberg et al,18 2010 1.5 5 NR Credible
Christiansen et al,10 2015 3 6 AUC, 0.81 Credible
Van Kampen et al,61 2013 6 6 SD, �5.3 Questionable
Christie et al,11 2011 12 6.9 NR Questionable

PENN
Leggin et al,39 2006 1 11.4 SD, �9.5 Questionable

MCID, minimal clinically important difference; PCS, physical component; CI, confidence interval; SD, standard deviation; MCS, mental component; VR-12,

Veterans Rand 12; ASES, American Shoulder and Elbow Surgeons; AUC, area under curve; NR, not reported; SANE, Single Assessment Numeric Evaluation;

WORC, Western Ontario Rotator Cuff; WOOS, Western Ontario Osteoarthritis Score; WOSI, Western Ontario Shoulder Instability; OSS, Oxford Shoulder

Score; PENN, Pennsylvania Shoulder Score.

Table IV Overview of MCID values

Outcome MCID Approximate %
difference

Mean Range SD

ASES score 15.5 6.4-21.9 5.7 15
SANE score NA NA NA 27
WORC score 275.7 245.3-300 22.8 13
WOSI NA NA NA 12
OSS 6 5-6.9 0.8 13
PENN NA NA NA 24

MCID, minimal clinically important difference; ASES, American

Shoulder and Elbow Surgeons; SANE, Single Assessment Numeric

Evaluation; NA, not applicable (value based on single study); WORC,

Western Ontario Rotator Cuff; WOSI, Western Ontario Shoulder

Instability; OSS, Oxford Shoulder Score; PENN, Pennsylvania Shoulder

Score; VR-12, Veterans Rand 12; SD, standard deviation.
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