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ABSTRACT
Objectives: To identify the most credible anchor-
based minimal important differences (MIDs) for patient
important outcomes in patients with degenerative knee
disease, and to inform BMJ Rapid Recommendations
for arthroscopic surgery versus conservative
management
Design: Systematic review.
Outcome measures: Estimates of anchor-based
MIDs, and their credibility, for knee symptoms and
health-related quality of life (HRQoL).
Data sources: MEDLINE, EMBASE and PsycINFO.
Eligibility criteria: We included original studies
documenting the development of anchor-based MIDs
for patient-reported outcomes (PROs) reported in
randomised controlled trials included in the linked
systematic review and meta-analysis and judged by the
parallel BMJ Rapid Recommendations panel as
critically important for informing their recommendation:
measures of pain, function and HRQoL.
Results: 13 studies reported 95 empirically estimated
anchor-based MIDs for 8 PRO instruments and/or their
subdomains that measure knee pain, function or
HRQoL. All studies used a transition rating (global
rating of change) as the anchor to ascertain the MID.
Among PROs with more than 1 estimated MID, we
found wide variation in MID values. Many studies
suffered from serious methodological limitations. We
identified the following most credible MIDs: Western
Ontario and McMaster University Osteoarthritis Index
(WOMAC; pain: 12, function: 13), Knee injury and
Osteoarthritis Outcome Score (KOOS; pain: 12,
activities of daily living: 8) and EuroQol five
dimensions Questionnaire (EQ-5D; 0.15).
Conclusions: We were able to distinguish between
more and less credible MID estimates and provide best
estimates for key instruments that informed evidence
presentation in the associated systematic review and
judgements made by the Rapid Recommendation
panel.

Trial registration number: CRD42016047912.

INTRODUCTION
Degenerative knee disease (osteoarthritis in
the knee, which can involve the joint lining
and/or menisci) is a chronic, progressively
debilitating condition, affecting more than
nine million people in the USA.1 A number
of randomised controlled trials (RCTs) have
assessed the impact of arthroscopic surgery
involving partial meniscectomy, debridement
or both in patients with degenerative knee
disease. These RCTs have reported effects of
arthroscopy on patient-reported outcomes
(PROs) of knee pain, function and
health-related quality of life (HRQoL), which
are critical outcomes in degenerative knee

Strengths and limitations of this study

▪ This is the first systematic review of minimal
important differences (MIDs) for patient-reported
outcomes measuring pain, function and health-
related quality of life in patients with degenerative
knee disease.

▪ We demonstrate how MIDs can inform presenta-
tion of findings in systematic reviews, and judge-
ments in guideline development.

▪ There are no established credibility criteria for
MIDs with measurement properties, particularly
reliability, that have been formally tested.

▪ Even applying our credibility criterion of a suffi-
ciently high correlation, the range of MIDs
reported was very wide; credibility of the esti-
mates may still be limited.
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disease trials.2 3 The RCTs have demonstrated that
arthroscopic surgery results in a small improvement in
pain and function over the short term, but guidance for
clinicians and patients requires determining the import-
ance of these benefits.4

Investigators are increasingly relying on PROs as key
end points in clinical trials. Although PROs provide
patients’ experience of the impact of disease and treat-
ment on their health status, challenges in interpreting
changes in PRO scores can limit their usefulness in
informing patient-centred care.5 For instance, does a
10 mm reduction in self-reported knee pain on a 0–
100 mm visual analogue scale (VAS) reflect a trivial dif-
ference, a small but important difference, a moderate or
even a large effect? The key issue for those making
recommendations is how patients value the outcomes: in
this case, where in the continuum between trivial and
very important will patients place observed improve-
ments in pain and function? The smallest change that
patients perceive as important, either beneficial or
harmful—the minimal important difference (MID)6 7—

reflects patients’ values and preferences, and can there-
fore enhance the interpretation of PROs, facilitating
understanding of the importance of intervention effects
in RCTs.
Establishing the MID for an index instrument requires

comparison of instrument scores with another instru-
ment (typically referred to as an anchor) that is itself
interpretable. The most popular approach uses a transi-
tion instrument (asking patients whether they have
improved or deteriorated, and the magnitude of that
improvement or deterioration) as the anchor, and
relating change in instrument score to the patients’
rating of change in status over time.8 In this method,
patients complete the index instrument on two occasions.
On the second occasion, they rate the extent to which
they have improved or deteriorated; it is this transition
rating that provides the anchor. Typically, patients who
have experienced a small but important improvement or
deterioration inform the MID estimate.
BMJ Rapid Recommendations9 is a new series of trust-

worthy recommendations published in response to
potentially practice changing evidence. BMJ Rapid
Recommendations panels, as in any guideline, require
best current evidence to inform their recommendations,
covered by one or more linked systematic reviews.9–11

Another requirement is appropriate interpretation of the
importance of effects when moving from evidence to
recommendations—judgements that should reflect
patients’ values and preferences.10 11 The panel
responsible for creating the second BMJ Rapid
Recommendations, addressing the impact of arthro-
scopic surgery versus conservative management in
patients with degenerative knee disease, faced challenges
in interpreting the significance of apparent treatment
effects on the critical outcomes of interest: pain, function
and HRQoL from the linked systematic review.4 12 To
help address this challenge, we conducted an additional

linked systematic review to identify the most credible
anchor-based MID estimates for the PROs used in trials
comparing arthroscopic surgery to conservative manage-
ment. In this paper, we describe our approach to gather-
ing and interpreting the credibility of MID estimates,
and note how our results informed the linked systematic
review of treatment effectiveness4 and the subsequent
development of the BMJ Rapid Recommendations.12

METHODS
Guideline panel and patient involvement
According to the BMJ Rapid Recommendations process,9

a guideline panel provided critical oversight to our sys-
tematic review addressing MID estimates as well as the
linked systematic review of effectiveness. The panel,
which included eight content experts and front-line clini-
cians (three orthopaedic surgeons, one rheumatologist,
one epidemiologist, one general practitioner and two
physiotherapists), four methodologists (three of whom
are also front-line clinicians and general internists) and
three patients with lived experience of degenerative knee
disease, identified populations, subgroups and outcomes
of interest.4 9 Patients received personal training and
support throughout the guideline development process.
Patient values and preferences were incorporated in

the guideline process through application of the MIDs
from our systematic review of studies in which patients
provided ratings of the magnitude of change they had
experienced, and whether that change was trivial, small
but important, or larger. Patients also led the interpret-
ation of the results in the guideline panel based on their
assessment of typical patient values and preferences, as
well as the variation in values between patients.

Literature search and study identification
We updated our search from a systematic review of
anchor-based MIDs13 that identified articles from 1989
up to 13 April 2015 (the MID concept was first intro-
duced into the medical literature in 19898) using
MEDLINE, EMBASE and PsycINFO from 2 February
2015 to 15 September 2016.8 For the update of our
initial search, we added filters for the specific PROs
assessed in RCTs included in the linked systematic
review and meta-analysis addressing benefits and harms
of arthroscopy that informed the guideline panel in
making their recommendation.4 There were no restric-
tions on language. Online supplementary appendix 1
presents the search strategy for MEDLINE, which we
adapted for each of the selected databases.

Study selection
The parallel BMJ Rapid Recommendations panel identi-
fied pain, function and HRQoL as key patient-important
outcomes in the management of degenerative knee
disease.4 We included original reports of studies that
empirically estimated an anchor-based MID in patients
with degenerative arthritis of the knee for PRO
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measures that informed the systematic review and
meta-analysis of treatment effects for the Rapid
Recommendation, that is, outcomes included in the eli-
gible randomised trials.4 Studies comparing the results
of the PRO instrument to an independent standard (the
anchor), irrespective of the interpretability or the
quality of the anchor, were eligible.
Two pairs of reviewers performed title and abstract

and full-text screening independently and in duplicate.
All studies included by either reviewer in the title and
abstract stage were screened in full text. Reviewers
resolved disagreements at the full-text screening stage
through discussion.

Data abstraction
Two pairs of reviewers independently extracted data
from eligible studies in duplicate using a standardised
pilot-tested spreadsheet including the following: first
author; publication year; country; participant demo-
graphics, including age, sex, condition under investiga-
tion; characteristics of the PRO, such as type (generic vs
specific), domain(s) and construct(s) captured by the
instrument; details pertaining to the method(s) of MID
estimation, including number of participants used to
estimate the MID, duration of follow-up from baseline,
characteristics of the anchor, analysis method (mean
change vs receiver operating characteristic (ROC)
curves), and correlation between the anchor and PRO
scores). We abstracted and report only MIDs for
improvement, expressed as absolute estimates, along
with the associated 95% CI. We did not include esti-
mates in which the estimated MID for improvement was
reported as a deterioration.

Credibility assessment
We defined credibility as the extent to which the design
and conduct of studies measuring MIDs are likely to have
protected against misleading estimates.13 Although there
are numerous established risk of bias and quality grading
instruments for use in systematic reviews, none are suited
to assess the credibility of studies estimating an MID. We
dealt with credibility by focusing on a single criterion
that is clearly related to credibility and can be ascertained
without judgement: the correlation between change in
the index PRO under consideration and the global rating
of change that constitutes the anchor. Our threshold for
an acceptable correlation was 0.4 or greater.14–16

Synthesis of results
We summarised the MID estimates, along with interven-
tion, population characteristics and characteristics of
the anchor. We provided the systematic review team with
the median, minimum and maximum values across the
range of plausible trustworthy MID estimates generated
from the eligible studies for the PROs of interest. We
pooled the estimates using inverse variance weights and
a random-effects model.

To explore potential heterogeneity in MID estimates
across studies, we conducted subgroup analyses for pos-
sible effect modifiers when we identified at least two
studies or two cohorts within studies for each subgroup
class (for instance, for nature of intervention, we
required at least two surgical cohorts and two non-
surgical cohorts). We considered a number of factors
plausibly associated with credibility of estimates including
the anchor estimate coming from the patients and inter-
pretable to the patient and clinician, precision around
the estimate, whether the anchor represents a minimal
change, and the length of time between the initial visit
and follow-up. The required number of cohorts in each
subgroup class was available for only the last of these. We
also performed subgroup analyses comparing MIDs esti-
mated in patients undergoing surgical intervention
versus those receiving conservative management, and in
those using ROC curve analysis versus mean change
methods. When more than one MID derived from a
single study or cohort was provided, we took the median
of the estimates. For instance, in our subgroup analysis
exploring the effect of intervention type (surgical or non-
surgical) on MID, when authors provided data for more
than one time point, we used the median of the available
data. To determine if there was a subgroup effect, we con-
sidered a test for interaction p value of <0.05 between the
proposed variables and the MID to be significant.
STATA software V.12.0 provided software for all

analyses.

Practical application of MID estimates in BMJ Rapid
Recommendations development
Three content experts from the guideline panel with
clinical experience with the measures participated in
our systematic review of MID estimates, ensuring applic-
ability to the process of developing the recommenda-
tions. We applied the MID estimates identified as
credible from our review in the evidence summary pre-
sented in the linked systematic review addressing treat-
ment effectiveness that informed the BMJ Rapid
Recommendations panel in their development of
recommendations.4 12

The panel used the MID estimates in two ways. One was
to intuitively relate the MID estimates to the magnitude of
the effect (the smaller the effect in relation to the MID,
the less important the effect). The second was to inform
statistical techniques to estimate the proportion of patients
in intervention and control groups that improved more
than the MID, calculate a risk difference on the basis of
these results and pool risk differences across studies.17 We
performed sensitivity analyses using the minimum and
maximum MIDs across the range of credible estimates for
each PRO to test the robustness of our findings.

RESULTS
We screened 4730 unique citations, of which 1716 were
judged potentially eligible on review of titles and
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abstracts, and 15 deemed eligible on full-text review
(figure 1). Two18 19 of the 15 eligible publications pro-
vided secondary reports of the same patients included in
earlier empirical studies20 21 estimating MIDs for the
same PRO measures. We used both sets of reports to
obtain all relevant data for our review.
Table 1 presents the study characteristics. Thirteen

studies reported anchor-based MIDs for eight candidate
PROs and/or their domains assessing knee pain, func-
tion or HRQoL. All studies used a transition rating (a
global rating of change) as the anchor to ascertain the
MID. The number of patients informing the estimation
of the MID ranged from 31 to 497. Table 1 highlights
the studies from which the credible MIDs (those with a
correlation of 0.4 or greater between change in the
index instrument and the global rating of change) were
drawn. Content experts confirmed that the range of
patients and treatments included in the final selection
of MIDs was satisfactory to inform MIDs for the popula-
tion, intervention and comparator included addressed
by the recommendation.
More than one study provided estimates for six of the

PROs, and all studies derived MIDs for more than one
PRO or PRO domain. Two studies14 26 used more than
one anchor to estimate MIDs for the same PRO. Two

studies20 29 estimated MIDs for multiple cohorts of
patients and reported the estimates separately. Follow-up
duration ranged from 20 days to 24 months. Three
studies14 25 29 estimated MIDs for more than one length
of follow-up. Investigators used ROC curves to calculate
the MID in one study,27 mean change methods in nine
studies21–26 28 30 31 and both approaches in three
studies.14 20 29 Altogether, 13 unique studies included in
our review reported a total of 95 empirically estimated
anchor-based MIDs.
In 20 instances, the correlation between the anchor

and the PRO for which the MID was estimated was <0.4.
Nine studies21–23 25–28 30 31 providing 21 MIDs did not
provide correlation coefficients. We deemed these 41
estimates not trustworthy and thus did not include them
in the plausible range of MIDs. For these reasons, we
were unable to present credible MIDs for the VAS pain
and 36-item Short Form Survey (SF-36) bodily pain and
physical function domains.
Table 2 presents the median absolute MID estimate

for the Western Ontario and McMaster University
Osteoarthritis Index (WOMAC) and Knee injury and
Osteoarthritis Outcome Score (KOOS) pain and func-
tion domains, and EuroQol five dimensions
Questionnaire (EQ-5D), along with the minimum and

Figure 1 Study flow diagram.

MID, minimally important

difference; PRO, patient-reported

outcome.
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Table 1 Characteristics of included studies reporting MIDs for knee symptoms and health-related quality of life

Study Disease/condition Intervention

Instrument/scale

(abbreviated name)

Score

range

Construct(s)

measured Anchor

Angst et al 200222 Knee/hip OA Comprehensive

rehabilitation intervention

WOMAC 0 to 100* Pain, function,

stiffness

GROC (5-point)

Bellamy et al 201523 Knee/hip OA NSAIDs WOMAC 0 to 100* Pain, function,

stiffness

GROC 2-step approach (4-point)

Browne et al 201024 NR TKA EQ-5D −0.4 to 1 HRQoL GROC (5-point)

Escobar et al 200725 Knee OA TKA WOMAC 0 to 100* Pain, function,

stiffness

GROC (5-point)

SF-36 0 to 100 HRQoL

Escobar et al 2013/
201418 20

Knee OA TKA WOMAC† 0 to 100 Pain, Function Transition rating for pain and

function (5-point)

Ornetti et al 201126 Knee OA NSAIDs WOMAC 0 to 100* Function GROC (4-point)

Mills et al 201614 Knee OA Osteoarthritis chronic care

programme‡

KOOS 0 to 100 Pain, ADL,

HRQoL

2 anchors: walking and knee

health (7-point)

Monticone et al

201327
Knee OA Rehabilitation following TKA KOOS§ 0 to 100 Pain, symptoms,

ADL, sport/rec,

HRQoL

GROC (5-point)

Terwee et al 200928 Knee/hip OA TKA WOMAC¶ 0 to 20*0 to

68*

Pain

Function

Transition rating for pain and

function (15-point)

Terwee et al 201029 aPatients who reported knee pain in

the past 12 months

aUsual care WOMAC 0 to 100 Pain, function Transition rating for pain (6-point)

bPatients who visited their GP with a

new episode of non-traumatic knee

symptoms

bUsual care WOMAC 0 to 100 Pain, function Transition rating for knee

symptoms (6-point)

cPatients who visited their GP with a

new episode of knee symptoms

cUsual care WOMAC 0 to 100 Pain, function Transition rating for knee

symptoms (5-point)
dKnee OA dBehavioural-graded activity

or usual care

WOMAC 0 to 100 Pain, function Transition rating for knee

symptoms (8-point)
eKnee OA eTKA WOMAC 0 to 100 Pain, function Transition rating for pain and

function (15-point)

Tubach et al 2005/

200619 21

Knee OA NSAIDs VAS pain 0 to 100* Pain Response to treatment (5-point)

WOMAC 0 to 100* Function

Tubach et al 201230 Knee and/or hip OA NSAIDs Pain NRS 0 to 10* Pain GROC 2-step approach (4-point)

Walters et al 200531 Patients with knee OA recruited from

rheumatology clinics and those

assessed preoperatively for TKA

NR EQ-5D −0.59 to 1 HRQoL GROC (5-point)

Bold text were those that provided credible MIDs (those with a correlation of 0.4 or greater between change in the index instrument and the global rating of change).
a–eTerwee et al29 reported on five cohorts of patients from different studies. a=cohort 1; b=cohort 2; c=cohort 3; d=cohort 4; e=cohort 5.
*Higher scores on the PRO scale represent a worse outcome.
‡Surgical therapy: debridement, shaving, drilling, autologous chondrocyte implantation, abrasion arthroplasty, microfracture and cell therapy.
‡Osteoarthritis chronic care programme: multidisciplinary non-surgical management strategy.
¶Dutch.
§Italian.
†Spanish.
ADL, activities of daily living; EQ-5D, EuroQol five dimensions Questionnaire; GP, general practitioner; GROC, global rating of change; HRQoL, health-related quality of life; KOOS, Knee injury
and Osteoarthritis Outcome Score; MID, minimal important difference; NR, not reported; NRS, Numeric Rating Scale; NSAID, non-steroidal anti-inflammatory drugs; OA, osteoarthritis; OKS,
Oxford Knee Score; PRO, patient-reported outcome; SF-36, 36-Item Short Form Survey; TKA, total knee arthroplasty; VAS, visual analogue scale; WOMAC, Western Ontario and McMaster
University Osteoarthritis Index.
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maximum values across the range of plausible trust-
worthy estimates (ie, those in which correlations were
0.4 or greater). Among PROs with more than one esti-
mated MID, even among those with correlations of 0.4
or greater, we found wide variation in MID values.
Online supplementary appendix 2 presents the MID esti-
mates, as well as details regarding MID estimation for
each PRO measure. The content experts confirmed that
the MID thresholds generated were consistent with their
impressions from use of the instruments in clinical
practice.
We only performed subgroup analyses exploring

potential sources of heterogeneity for the WOMAC pain
and function domains, as estimates for the KOOS pain
and activities of daily living, and EQ-5D came from a
single study. Type of intervention (ie, total knee arthro-
plasty (TKA) vs conservative management) was signifi-
cantly associated with magnitude of the MID for
WOMAC pain (p<0.00001; figure 2) and function
(p<0.00001; figure 3). For pain, the weighted pooled
MID for TKA was 25 (95% CI 24 to 27) in TKA and for
conservative management 8 (95% CI 3 to 13). For func-
tion, the weighted pooled MID for TKA was 28 (95% CI
27 to 29), and for conservative management 19 (95% CI
3 to 17). We found no association between the hiatus
between initial and follow-up visits, nor between the ana-
lytic method (ROC or mean change) and the MID.

Incorporation into the systematic review informing BMJ
Rapid Recommendations
The results of this study informed both the systematic
review of treatment effects and the Rapid
Recommendations panel in their development of recom-
mendations for arthroscopic surgery versus conservative
management in patients with degenerative knee
disease.4 12 The panel members reviewed the evidence
summary (GRADE Summary of Findings table—table 3)
from the systematic review with data addressing pain,
function, HRQoL and adverse events; they discussed
recommendations through teleconferences.
The Summary of Findings for short-term and long-

term outcome of pain (table 3) exemplifies how the
MID for the KOOS pain domain informed this PRO
assessment. Although results from the systematic review
favoured arthroscopic surgery in the short term, the esti-
mate of this difference (5.4 points) and its CI (1.9 to
8.8) show magnitudes of effects less than the MID of 12
points established for the index (KOOS) instrument.
The systematic review found—by dichotomising out-
comes—that 12.4% (95% CI 4.4% to 20.4%) more
patients receiving arthroscopy reported a small but
important benefit in pain or function at 3 months,
which was no longer apparent at 1 year. Sensitivity ana-
lyses using the upper and lower estimates across the
range of credible MIDs for each instrument, and based
on the standardised mean difference (SMD), revealed
similar results. The risk difference when using the lowest
value of the range was 10.5% (95% CI 4.3% to 16.7%)

and when using the highest value of the range it was
11.3% (95% CI 2.9% to 19.7%). The risk difference
based on the SMD was 9% (95% CI 1.7% to 15.7%).
The panel was confident in concluding that any

benefit from arthroscopic knee surgery is small or very
small, and is less important than the burden and transi-
ent pain and limitation associated with the arthroscopy
procedure itself. The information provided by the MID
informed these judgements, which motivated the panel’s
decision to make a strong recommendation against arth-
roscopy in patients with degenerative knee disease.

DISCUSSION
Principal findings
In this review, we identified 13 studies reporting MIDs
for eight PROs and/or domains measuring knee pain,
function and HRQoL in patients with degenerative knee
disease, yielding 95 empirically estimated anchor-based
MIDs. Investigators used the same anchor-based
approach, relying on transition ratings (global ratings of
change).8 For the majority of the PROs, more than one
study provided MID estimates, and did so at more than
one duration of follow-up, using different anchors, and
using various analytic methods, resulting in multiple esti-
mates for the same PRO.
MID estimates for the same instrument varied widely

across all estimates, as well as when restricted to
studies meeting our credibility criterion of a correl-
ation of 0.4 or greater between change in the index
instrument and the transition rating. Including only
MIDs generated from data meeting this criterion, we
were able to provide a range of plausible trustworthy
estimates for PROs identified as critical outcomes to
inform the systematic review of treatment effects and
rapid recommendation (table 2). The systematic

Table 2 Summary of the range of plausible credible MIDs

for improvement for PRO measures used to inform the

systematic review of treatment effects

PRO instrument/

domain

(score range)

Absolute

MID* Minimum Maximum

WOMAC

Pain (0 to 100) 12 2 30

Function (0 to 100) 13 3 34

KOOS

Pain (0 to 100) 12 4 20

ADL (0 to 100) 8 3 9

EQ-5D (−0.59 to 1) 0.15 NR NR

MID estimates are presented as positive values, regardless of the
direction of change.
*Median MID estimate.
ADL, activities of daily living; EQ-5D, EuroQol five dimensions
Questionnaire; KOOS, Knee injury and Osteoarthritis Outcome
Score; MID, minimal important difference; NR, not reported; PRO,
patient-reported outcome; WOMAC, Western Ontario and
McMaster University Osteoarthritis Index.
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review team used the most credible MIDs identified in
our review to contextualise mean differences and cal-
culate risk differences, and to conduct appropriate
sensitivity analyses, expressing the proportion of
patients achieving improvements greater than the MID
(table 3).

Strengths and limitations
Our study represents the first comprehensive synthesis
and evaluation of anchor-based MIDs for self-reported
patient-important outcomes commonly assessed in RCTs
of degenerative knee disease. We undertook a transpar-
ent approach to appraising the credibility of MIDs that
allowed identification of the highest credibility MIDs for
each instrument. Both the systematic review team and
the Rapid Recommendation panel found the MIDs
useful in understanding and presentation of the evi-
dence; in particular, the recommendation panel, to a

considerable extent, based recommendations on our
findings.
This review also has limitations. There are no estab-

lished credibility criteria for MIDs with measurement
properties, particularly reliability, that have been for-
mally tested. We have therefore focused on a single cri-
terion that is indisputably important, and can be
ascertained without judgement, and thus without error:
correlations between change in the index instrument
and the global rating of change of 0.4 or greater.
Even applying our credibility criterion of a suffi-

ciently high correlation, the range of MIDs reported
was very wide (table 2). This raises questions regarding
whether the criterion is sufficient—that is, credibility of
the estimates may still be limited. The results may,
however, reasonably represent a range in which the
MID actually lies. We have dealt with this issue by
recommending a sensitivity analysis including the full

Figure 2 Subgroup analysis for

WOMAC pain by intervention

type. MID, minimally important

difference; WOMAC, Western

Ontario and McMaster University

Osteoarthritis Index.

Figure 3 Subgroup analysis for

WOMAC function by intervention

type. MID, minimally important

difference; WOMAC, Western

Ontario and McMaster University

Osteoarthritis Index.
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Table 3 Summary of findings for the outcome of short-term pain presented to BMJ Rapid Recommendations panel

Absolute effect estimates Certainty in

effect estimates

(quality of

evidence)Outcome time frame Study results and measurements

Conservative

management Arthroscopy Summary

Short term

Pain (difference in change

from baseline) 3 months

Measured by: different instruments

converted to scale of index instrument

(KOOS pain subscale)

Scale: 0–100 high better, MID 12

Data from 1231 patients in 10 studies

Follow-up 3 months

15.0

points (mean)

20.0

points (mean)

High On average, knee arthroscopy results in

very small extra reduction in pain scores

when compared to controlDifference: mean difference

5.4 more

(CI 95% 1.9 more to 8.8 more)

Pain (difference in patients

who achieve a change higher

than the MID) 3 months

Data from 1102 patients in 9 studies

Follow-up 3 months

669

per 1000

793

per 1000

High Knee arthroscopy increases the number

of patients with an important reduction in

short-term pain by ∼12 in 100Difference: 124 more per 1000

(CI 95% 44 more to 204 more)

Long term

Pain (difference in change

from baseline) 1–2 years

Measured by: different instruments

converted to scale of index instrument

(KOOS pain subscale—MID 12)

Scale: 0–100 high better

Based on data from 1097 patients in 8

studies

Follow-up 2 years

19.0

points (mean)

22.0

points (mean)

High On average, knee arthroscopy results in

no difference, or a very small reduction,

in painDifference: mean difference

3.13 more

(CI 95% 0.17 fewer to 6.43

more)

KOOS, Knee injury and Osteoarthritis Outcome Score; MID, minimally important difference.
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range of plausible MIDs, an approach that the linked
systematic review has followed. In future, development
and testing of other credibility criteria, and their appli-
cation in establishing trustworthy MIDs, will strengthen
the field.
No MIDs were assessed in the patients of direct inter-

est for the associated systematic review and guideline:
patients undergoing knee arthroscopic interventions.
Patients included in the eligible studies either under-
went major surgery (knee arthroplasty) or non-surgical
interventions. Patients did, however, suffer from degen-
erative knee disease, the condition in which knee arth-
roscopy is of putative benefit.
For the WOMAC pain and function domains, MIDs

estimated in patients undergoing TKA were, on average,
appreciably higher than the median MIDs we used as
the best estimates. These results suggest that patients
undergoing knee arthroplasty, versus those undergoing
non-surgical interventions, require a greater degree of
change on the PRO measure to consider themselves
having an important improvement. In other words, dif-
ferences in the magnitude of the MID may be related to
patient expectations with regard to surgical interven-
tions, as compared with non-surgical or less invasive
interventions. The intervention of interest for this Rapid
Recommendation—arthroscopy—is, in its invasiveness
and immediate consequences, intermediate between
non-surgical interventions and total joint arthroplasty.
To the extent that, as a result, our best estimate of the
MID underestimates the true MID for arthroscopy, the
conclusion in the linked systematic review that
the effects of arthroscopy are small or very small is actu-
ally strengthened.
One of our PROs, the EQ-5D, had only one MID esti-

mate with a correlation of over 0.4. Moreover, this esti-
mate, 0.15, is inconsistent with evidence from other
studies that suggest that 0.15 approximates the entire
burden of moderate osteoarthritis, and that the MID
for the EQ-5D is appreciably <0.15.32 For the purpose
of the review, our work is informing, however, this issue
was of minimal concern: the benefits of arthroscopic
surgery on quality of life in the short term and long
term were not statistically significantly different from
patients receiving conservative management, and
thus the MID was not needed to further contextualise
these results.
Another issue concerns the possible influence of base-

line score on the MID.33 Three of the included
studies18 21 22 in our review reported MIDs for patients
stratified according to baseline severity status. Given that
MIDs were consistently higher in magnitude with
increasing baseline severity, expression of the MID as a
relative change may in instances be superior to an abso-
lute difference. A recent report examining the merits of
expressing MIDs as relative or absolute estimates in a
number of studies suggested, however, that absolute
changes generally correlate higher with global change
ratings and are simpler to use and interpret.34

The following considerations mitigate the concerns
regarding the credibility of the MID estimates that
guided the panel’s recommendation. First, our best esti-
mates of the MID approximate 10% of the instruments’
total range, a value that is both intuitive and consistent
with MID estimates for other instruments. Second, our
best estimates of the MID are consistent with the experi-
ence of clinicians who have used the instruments as part
of their clinical practice. Third, estimates for the risk dif-
ference in proportion improved with arthroscopy from
the sensitivity analyses in the linked systematic review
show that using the upper and lower boundaries of the
MID that we have suggested, and a value based on
the SMD, approximate those using our best estimate of
the MID.4 12

Implications of the findings for future directions
Our review focused on studies using an anchor-based
approach, relying on transition ratings as the anchor, to
estimate MIDs; we have highlighted shortcomings in
their application. We have focused on a single criterion,
correlations of 0.4 and greater, to define credible MIDs.
The variability in MIDs generated when this criterion
was met suggests residual variation in credibility that war-
rants further investigation.
Authors have suggested—either explicitly or implicitly,

when commenting on strengths and limitations of their
studies—criteria for judging credibility of MID estimates
emerging from empirical studies. Our group has con-
ducted a systematic survey of such commentaries, and
on that basis has developed credibility criteria for studies
that define MIDs (manuscript in preparation). Feedback
from a wider community will be necessary to establish
the robustness, appropriateness and comprehensiveness
of these criteria, as well as the empirical studies neces-
sary to establish their reliability.
Given the current uncertainty around MIDs, we rec-

ommend that triallists, systematic reviews, guideline
panellists and other end users of clinical trial PRO data
triangulate their interpretation of these subjective out-
comes with additional strategies that complement use of
the MID. These include viewing the magnitude of effect
in relation to the range of the scale for specific PROs,
relying on the experience of clinicians using the instru-
ments in their practice, as well as the use of other
summary effect measures (eg, SMD). If interpretations
of the results are consistent across approaches, this will
strengthen interpretation of the magnitude of interven-
tion effects.

CONCLUSIONS
The MID has the potential to help interpret the magni-
tude of treatment effects and thus guide clinical
decision-making in chronic disease management. This
study provides a model for applying the MID concept to
aid in the interpretation of evidence, and the formula-
tion of recommendations for clinical practice
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guidelines.4 12 Investigators and guideline panellists can
use the approaches reported here to make their system-
atic reviews more informative, and their recommenda-
tions more informed, appropriate and useful.
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