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Abstract

Background: The minimum clinically important difference (MCID)
attempts to define the patient’s experience of treatment outcomes. Efforts
at calculating the MCID have yielded multiple and inconsistent MCID
values. The purposes of this review were to describe the usage of the MCID
in the most recent orthopaedic literature, to explain the limitations of its
current uses, and to clarify the underpinnings of MCID calculation.
Subsequently, we hope that the information presented here will help
practitioners to better understand the MCID and to serve as a guide for
future efforts to calculate the MCID. The first part of this review focuses on
the upper-extremity orthopaedic literature. Part Il will focus on the lower-
extremity orthopaedic literature.

Methods: A review was conducted of the 2014 to 2016 publications in The
Journal of Arthroplasty, The Journal of Bone & Joint Surgery, The American
Journal of Sports Medicine, Foot & Ankle International, Journal of Orthopaedic
Trauma, Journal of Pediatric Orthopaedics, and Journal of Shoulder and
Elbow Surgery. Only clinical science articles utilizing patient-reported
outcome measure (PROM) scores were included in the analysis. A keyword
search was then performed to identify articles that calculated or
referenced the MCID. Articles were then further categorized into upper-
extremity and lower-extremity publications. MCID utilization in the
selected articles was subsequently characterized and recorded.

Results: The MCID was referenced in 129 (7.5%) of 1,709 clinical science
articles that utilized PROMs: 52 (40.3%) of 129 were related to the upper
extremity, 5 (9.6%) of 52 independently calculated MCID values, and 47
(90.4%) of 52 used previously published MCID values as a gauge of their
own results. MCID values were considered or calculated for 16 PROMs; 12 of
these were specific to the upper extremity. Six different methods were
used to calculate the MCID. Calculated MCIDs had a wide range of values
for the same PROM (e.g., 8 to 36 points for Constant-Murley scores and 6.4
to 17 points for American Shoulder and Elbow Surgeons [ASES] scores).

Conclusions: Determining useful MCID values remains elusive and is
compounded by the proliferation of PROMs in the field of orthopaedics.
The fundamentals of MCID calculation methods should be critically
evaluated. If necessary, these methods should be corrected or abandoned.

Disclosure: There was no source of external funding for this study. On the Disclosure of Potential
Conflicts of Interest forms, which are provided with the online version of the article, one or more of the
authors checked “yes” to indicate that the author had a relevant financial relationship in the
biomedical arena outside the submitted work (http://links.lww.com/JBJSREV/A377).
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Furthermore, the type of change intended to be measured should be
clarified: beneficial, detrimental, or small or large changes. There
should also be assurance that the calculation method actually
measures the intended change. Finally, the measurement error

should consistently be reported.

Clinical Relevance: The MCID is increasingly used as a measure of
patients’ improvement. However, the MCID does not yet adequately
capture the clinical importance of patients’ improvement.

s health-care reimburse-
ment becomes increasingly
dependent on the quality of
value-based care, patient
engagement plays an increasingly larger
role in the evaluation of treatment
outcomes in the United States'. Con-
sequently, the utilization of patient-
reported outcome measures (PROMs)
has become commonplace. The advent
of PROMs has been an attempt to fill the
void that exists from the inability of
more objective measures to quantify
patients’ experiences of treatment out-
comes. Despite these useful metrics,
there are several shortcomings with
regard to the usage of PROMs that are
worth noting. First, accumulating evi-
dence demonstrates that a wide range of
reported improvements may result using
the same PROM to assess the same
treatment even within similar patient
populations. Second, many studies in
the literature have shown mean score
improvements of whole patient samples,
which fundamentally fail to capture the
individual patient’s experience. Third,
many PROM scores lack intuitive clin-
ical relevance; for example, one cannot
definitively say whether a pain reduction
of 2 of 10 will improve a patient’s quality
of life. Although efforts to better define
the clinical importance of PROM scores
have been ongoing, currently, to our
knowledge, none have yet yielded con-
sistent and valid results.
The minimum clinically impor-
tant difference (MCID) is the product of
one attempt to define patients’ experi-

ences. The term MCID was coined in

1989 by Jaeschke et al. as “the smallest
/

difference in score in the domain of -

interest which patients perceive as ben-
J

fe@l.”z In other words, the MCID

is a calculated minimum threshold
value in an outcome of interest that
patients perceive as clinically meaning-
ful. Although both improvement and
clinical decline can be defined in this
way, the calculation of the former has
been the primary focus in the literature.
The definition of the MCID appears
universally accepted, but, unfortunately,
there has been extreme variability in both
its measurement and applications.

Two broad categories of calculat-
ing the MCID include anchor-based
methods and distribution-based methods.
Furthermore, there are many subcate-
gories of methods within these 2 general
groups. Confusingly, this has yielded
a countless number of ways that the
MCID can be calculated, each com-
monly resulting in a different value of
the MCID.

In the most commonly used
anchor-based approach of calculating
the MCID, patient-reported outcomes
are paired or anchored to another sub-
jective scale, usually some form of a
global rating scale. Changes in scores on
the patient-reported outcome are com-
pared with a change in a specified global
rating scale, and then various statistical
tools are applied to determine the
MCID. However, the use of a subjective
anchor and the inconsistent manner in
which global rating scales are formu-
lated and utilized or relative changes in
patient-reported outcome scores are
clustered raise concerns with regard to
the validity of anchor-based MCIDs.

Distribution-based methods con-
sider that some measurement of varia-
bility in PROM scores, such as the

— . . . .
standard deviation or the effect size, is
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indicative of the MCID. Two com-

monly implemented distribution-based
methods of calculating the MCID are

the standard error of measurement

(SEM) and the minimum (or smallesr)
detectable change (MDC). The SEM
represents the underlying chance for
error in a measured score due to the test
itself (i.e., due to random variation). The
MDC is a variation of the SEM that
estimates the smallest amount of change

in a score that is not due to chance, A

frequently cited flaw of the distribution-
based methods is that, because they are
primarily statistically based, they do not
adequately address patient-perceived
clinical importance, the underlying
tenet of the MCID.

Unfortunately, there is no consensus
on the optimal method of calculating the
MCID. Consequently, calculated values
of the MCID in the literature vary quite
drastically for the same patient-reported
outcomes. This variability in MCID
values has been shown to be related to a
multitude of factors. including the
patient population being studied, treat-
ment modality, follow-up intervals, and
method used to calculate the MCID.
The wide spectrum of MCID calcula-
tion methods and its implications for the
resultant MCID values have previously
been reviewed™?.

The consequent existence of mul-
tiple and inconsistent MCID values has
contributed to confusion among prac-
titioners and scientists. Thus, the pur-
pose of this review was to describe the

usage of the MCID in the most recent

orthopaedic literature, to explain the

limitations of its current uses, and to
clarify the underpinnings of the MCID
calculation. Ultimately, we hope that

our review will help practitioners to
better understand the MCID. Because
PROMs are joint-specific, this review is
divided into 2 parts. In this current part,
we will first address the upper-extremity
literature. In Part I1, the lower-extremity

literature will be discussed. In this part,
Part I, we will discuss the multiplicity
of the MCID values and the following
concepts as they relate to MCID: the

direction of measured change and the
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measurement error. The lower-extremity
discussion will address equation confu-
sion and the fundamentally flawed usages
of the MCID for power analyses and as a
benchmark for group means.

Material and Methods

Articles published from 2014 t0 2016 in
a sampling of 7 major orthopaedic
journals were reviewed: the Journal of
Arthroplasty, The Journal of Bone & Joint
Surgery, The American Journal of Sports
Medicine, Foot ¢ Ankle International,
Journal of Orthopaedic Trauma, Journal
of Pediatric Orthopaedics, and Journal
of Shoulder and Elbow Surgery. We
believe that our sampling of general
and specialty-specific journals is broadly
representative of upper-extremity and
lower-extremity subspecialties and ac-
complishes the task of identifying a
random sampling of the orthopaedic
literature that utilizes the MCID.
Additionally, spine-related publications
were not included in either part of this
review as they have been previously re-
viewed in a separate article?. Clinical
studies utilizing PROMs were identi-
fied. A keyword search was performed in

Fig. 1
Flow diagram illustrating article selection and
characteristics of selected articles.
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each article to select studies that in-
cluded the MCID. Keywords included
“minimum, minimal, minimally,
MCID, clinical, clinically, change, rele-
vant” to screen for the most commonly
used terms for the MCID. Of these,.only
studies that mentioned or calculated the
MCID were selected. A flow diagram
demonstrating the method of study
selection is outlined in Figure 1. The
same methodology was utilized for
both the upper-extremity and lower-
extremity portions of our review and,
as such, the numbers reported are in
relation to all literature reviewed and
are subsequently specifically broken
down into upper extremity and lower
extremity as indicated.

Three types of studies were in-
cluded in this review: (1) new MCID:
2014 to 2016 studies that calculated
new MCID values; (2) MCID gauge:
2014 t0 2016 studies that used previously
published MCID values as a gauge for
their own data; and (3) most cited: prior
studies (from any journals and time
frames) that calculated the MCID and
were most frequently cited by studies in

the preceding MCID gauge category [2]).

Studies That Calculated the MCID
The following elements were identified
in studies that calculated a new MCID:
sample size, patient pnpularion. inter-
vention received, length of follow-up,
PROM used, MCID calculation
method utilized, MCID value, anchor
(if used), and measurement error (if
calculated).

Anchor-based.calculation was the
original method utilized to calculate the
MCID. In anchor-based MCID calcu-
lations, a second subjective patient
assessment (known as the anchor or
external criterion, also called transition)
is used to evaluate the importance of the
change seen in PROM scores following
an intervention. Most often. the anchor
is a global assessment rating scale (see the
anchor sections in Table I°° and Table
I1''"'7) in which patients may report
their outcomes as “much worse” to
“much better.” The anchor is the basis
for the conceptual definition of the
MCID, that is, some of the answers on
the anchors are believed to represent a
minimum important change. Consider
the following scenario: A patient re-
ported a change of 3 on a visual analog

(n=4462)

Total articles reviewed in the 2014-
2016 orthopedic literature

Studies excluded

Y

- (n=2753)

(n=1709)

Studies identified that utilized Patient
Reported Outcome Measures (PROMs)

Studies excluded

Y

¥

(n=1580)

Studies utilizing MCID

relevant (n=129)

Keyword Search Included: minimum,
minimal(ly), MCID, clinical(ly), change,

\J

Y

Studies that utilized
MCID as a gauge for
comparison (n = 115)

Lower Extremity (n= 68)
Upper Extremity (n = 47)

Studies that
independently calculated
MCID* (n=186)

Lower Extremity (n=11)
Upper Extremity (n=5)

!Does not include referenced studies that calculated MCID prior to 2014-1016
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TABLE | 2014 to 2016 Articles Calculating MCID Values for the Upper Extremity*

Study

Holmgren (2014)”

Castricini (2014)®

Torrens (2016)°

Somerson (2015)"°

Wong (2016)°
Sample size 107
Diagnosis Glenohumeral arthritis
or cuff tear arthropathy
Treatment Shoulder arthroplasty
Mean follow-up 1yr
Anchor Not anchor-based

Patient subsets
(anchor answers)

MCID calculation 0.5 standard deviation

method

93

Subacromial pain

Exercise

3mo

Global impression of change

Importantly improved
(recovered, large
improvement); not
importantly changed (small
improvement, unchanged);
other (worse)

(1) MCID from ROC:
importantly improved vs. not
importantly changed; (2)
MCID = mean change + 1.64
X standard deviation of not

27

Irreparable rotator
cuff tear
Latissimus dorsi
tendon transfer
27 mo

Rating of surgery
results

Very satisfactory,
satisfactory,
unsatisfactory

MCID = mean
change of
satisfactory

60

Rotator cuff deficiency

Shoulder arthroplasty

1yr
Global perception of change
~7to +7%

No change (hardly better =
+1; no change = 0; hardly
worse = —1); minimal change
(alittle better = +3, somewhat
better = +2, somewhat
worse = —2, a little worse =
—3);moderate change (agood
deal better = +5, moderately
better = +4, moderately
worse = —4, a good deal
worse = —5); large change
(avery great deal better = +7,
a great deal better = +6,a
great deal worse = —6, a very
great deal worse = —7)

MCID from ROC: subsets

with =2 points on the
anchor

17

Glenohumeral
arthritis

Glenoid arthroplasty

39yr

Not anchor-based

MCID = 30% of
possible maximum
improvement

PROM: MCID value

importantly changed

ASES function = 6.5;
ASES pain = 8.0; SF-12
PCS = 5.4;SF-12MCS =

(1) Constant-Murley = 17
(AUC not reported);
Constant-Murley = 22%

Constant-Murley = 36

57 change from baseline (AUC
not reported); (2) Constant-
Murley = 24
Measurement NR NR NR
error
PROM error value NR NR NR

Constant score overall = 8

(AUC not reported) SST score —

SST = (maximum

preoperative SST

score) X 30%°*

NR NR

NR NR

*NR = not reported.

scale (VAS) for pain following an inter-
vention. Concomitantly, he reported
that he was “somewhat better” on a
global assessment rating scale. “Some-
what better” is the anchor level that has
been predetermined by the clinician or
researcher to be indicative of a minimum
change. Therefore, in this situation, a
VAS of 3 would be considered to be
equal to the MCID.

Unfortunately, there is no con-
sensus agreement on what anchor or
even specific anchor level (or levels)
would best express a minimum impor-
tant change. Very often, researchers

combine several anchor levels as a rep-
resentation of the minimum important
change. As a result. onrcomes from
“much worse” to “much betrer” callec-
tiVCly may he cancidered ta exnress a
minimum important change, a clear
deviation from the initial utilization of
the global assessment rating scale.
Further complicating matters is
that even after an anchor level has been
selected to represent a minimum
change, the MCID may still be calcu-
lated in several ways. The following
anchor-based methods have been uti-
lized in the literature included in this

review. For ease of description, “improved”
patients in this discussion are patients who
are considered to report a minimum
important change, and “non-improved”
patients are patients selected as a compari-
son group to the improved patients.

In the mean change merhod, the
MCID equals the mean change in the
PROM score of the improved patients, in
other words, the mean score changes of all
patients who reported themselves as expe-
riencing a minimum change in the global
rating scale following an intervention.

In the change difference merhaod.
the MCID equals the difference in the
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TABLE Il MCID Studies Most Cited by 2014 to 2016 Upper-Extremity Articles*
Study
Gummesson
Tashjian (2010)" Michener (2002)'? Kukkonen (2013)"3 Tashjian (2009)"* Roy (2009)"° Roy (2010)'® (2003)"7

No. of citations 14 9 6 4 5 4 2
Sample size 81 63 781 81 Literature review 120 109
Diagnosis Rotator cuff pathologies Shoulder Rotator cuff tear Rotator cuff pathologies Shoulder Upper-extremity

pathologies pathology musculoskeletal

conditions
Treatment Nonoperative Physical therapy Arthroscopic tear Nonoperative Shoulder Surgery
repair arthroplasty

Follow-up 6 wk 3to 4wk 3mo 6 wk 6 mo 12mo
Anchor (1) Global perception of Global rating of Rating of shoulder Response to treatment Changein DASH Rating of involved

Patient subsets
(anchor answers)

MCID calculation
method

PROM: MCID
value

Measurement
error

PROM: error
value

change, =7 to +7;(2)
Response to treatment
0-3

(1) No change (hardly
better = +1, no
change = 0, hardly
worse = —1); small
change (a little

better = +3, somewhat
better = +2, somewhat
worse = —2, a little
worse = —3); (2) no
change (none = 0,
poor = 1); small change
(good = 2)

MCID = change
difference between
small change and no
change

SST=2;ASES=12t0 17

NR

NR

change

Improved (much
better, slightly
better); not
improved (same,
slightly worse,
much worse)

MCID from ROC

curve, improved vs.

not improved

ASES = 6.4 (AUC =

0to3

Satisfied (better),
dissatisfied (worse)

No change (none= 0,
poor =1); small change
(good = 2)

MCID = mean
change of satisfied

MCID = change
difference between
small change and no
change

Constant score = VASpain=14cm(ona

0.818) 104 10-cm scale)
(1) SEM, (2) MDCop NR NR
(1) ASES = 6.7, (2) NR NR

ASES = 9.4 (or9.7;

both values were

found in article)

score arm

=102 0r <10.2 Much better,
somewhat better,
no change,
somewhat worse,

much worse

NR MCID from ROC
curve

MCID = mean
change of
somewhat better
and somewhat

worse
ASES = 6.4; DASH = SST=3.0 DASH =10
10.2; SPADI = 8to 13; (AUC = 0.661)
SST: no existing value
(1) MDCo; (2) MDCos NR NR
(1) ASES = 9.4; NR NR

DASH = 10.5; (2)
SPADI = 18; SST: no
existing value

*NR = not reported; DASH = Disabilities of the Arm, Shoulder and Hand; and SPADI = Shoulder Pain and Disability Index.

_mean change in the PROM score-he-
he | and . ]

patients, in other words, the mean score
change of all patients who reported
themselves as experiencing a minimum
change in the global rating scale minus
the mean score change of all patients
who did not report themselves as expe-
riencing a minimum change.

In_the receiver operating char-

acteristic (ROC) curve method, the
MCID equals the cutoff score between

improved and non-improved patients

determined by an ROC curve. The

ROC curve is another modality that
identifies a change in a PROM that
discriminates between the improved and

non-improved patients. It relies on the

SEPTEMBER 2018 « VOLUME 6, ISSUE 9 + el

area under the curve (AUC) to deter-
mine how often the score change cor
rectly discriminates between 2 patients.
For instance, if the AUC equals 0.80, a
specific change in score correctly iden-
tifies improved and non-improved
patients 80% of the time. AUC values
approaching 1.0 represent excellent
discrimination,

In the mean change limit method,

the MCID equals the mean change (as
above, but of non-improved patients) +
1.645 rimes the standard deviation of
the non-improved patients’ reported
SC('\rl’l8

Distribution-based MCID calcu-
lations compare the change in PROM

scores with some measure of variability

such as the standard deviation or effect

size. Distribution-hased methadsdo nat
conceptually define the minimum change
(in contrast to anchor-based calculation
methods). The following distribution-
based methods were utilized in the liter-
ature included in this review.

In the 0.5 standard deviation
method, the MCID value is equal to
half of the standard deviation of the_
measured change in PROM scores®’.

In the percentage from haseline
method, the MCID equals a specific per-
centage of improvement from the baseline

score, for instance, an improvement of
30% from before the intervention.

The measurement error and the
MCID are different concepts; nonetheless,
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the calculation of MCID values for a
PROM should take measurement error
(i.e., the imprecision of that PROM) into
account. The SEM has traditionally been
utilized as a representation of the random
variation in a data set of recorded scores.
Hence, a change in a score that is smaller
than the calculated SEM is likely to occur
because of measurement error and is less
likely to represent a true change. Another
measure of measurement error, the MDC,
is the smallest change that can be consid-
ered to exceed the measurement error with
agiven level of confidence (usuallyata 95%
level of confidence; sometimes, 90%).
Ultimately, if the value calculated for the
MCID is smaller than that of the mea-
surement error, the PROM may not be
responsive enough to detect an improve-
ment that is deemed meaningful to the
individual patient®.
The SEM and MDC are calculated

as follows?":
e SEM = SD +/1 —r (SD: stan-

dard deviation of baseline scores,

r: test-retest reliability coefficient)
e MDCy, = 1.65 V2 SEM

(hence, MDCy, = 2.33 SEM)
o MDCys = 1.96 /2 SEM

(hence, MDCys = 2.77 SEM)

Tables I and II include the fol-
lowing information: the anchor type
(for anchor-based calculations) with
the anchor answers; the combination
of anchor answers to form subsets of
improved and non-improved patients,
the MCID calculation method uti-
lized, and the measurement error (if

applicable).

Studies That Used Published MCID
Values as a Gauge

For studies that used a previously pub-
lished MCID value as a gauge for their
own data, the following elements of that
study were reported: the orthopaedic
subspecialty, the PROM used, the MCID
value and the corresponding article(s)
referenced, and how the MCID was used
in the study. The MCID had 3 possible
uses: (1) sample size: studies based their
power analysis on previously reported
MCID values to determine the sample

size required to detect a change in score
or a difference between groups equal to
the MCID value; (2) group means: studies
compared the mean score improvement
in their sample to the previously reported
MCID; and (3) individual scores: studies
calculated the proportion of patients
whose score improvement reached a
previously reported MCID.

Studies That Were Most Frequently
Referenced

Previously published studies were cited
as references by the studies using the
MCID as a gauge. The most frequently
cited of these studies were analyzed
similarly to the studies calculating the
MCID and the following elements were
identified: sample size, patient popula-
tion, length of follow-up, PROM used,
MCID calculation method utilized,
MCID value, potential anchor, and
measurement error.

Results

In total, 4,462 articles were reviewed. Of
these, 1,709 were clinical science articles
that utilized PROMs as part of their
study design. A total of 129 (7.5%) of
the 1,709 studies used or referenced the
MCID to some extent; 52 (40.3%) of
129 were related to the upper extremity
(Fig. 1). Five studies calculated new MCID
values (TableI), 47 studies used the MCID
as a gauge (see Appendix”> %, with a
number of source articles’ 1’17’19’69’88), and
7 studies were the most frequently cited in
the reviewed literature (Table II). Alto-
gether, 11 studies calculated the MCID
(5 studies calculated a new MCID and 6
of the most frequently cited studies also
calculated the MCID). These 11 studies
used a total of 6 different methods; the
ROC curve was the most frequently
used method of MCID calculation.
Only 2 studies showed estimates of the
measurement error; in both cases, the
MCID was within the measurement
error'>'>. MCID values were calculated
for the Constant-Murley score, Simple
Shoulder Test (SST), American Shoul-
der and Elbow Surgeons (ASES) score,
Short Form-12 (SF-12) items, and VAS
for pain. Multiple calculations for the

MCID: Current Trends in the Orthopaedic Literature. PartI: Upper Extremity

same questionnaire yielded a wide range
of MCID values, for example, 8 to 36
points for the Constant-Murley score
and 6.4 to 17 points for the ASES score.
The reported MCID values used as a
gauge also varied noticeably. Altogether,
MCID values were considered or were
calculated for 16 PROMs; 12 of these
were joint-specific PROMs for the
upper extremity.

When the MCID was used as a
gauge, 55.3% of studies compared the
mean score change between preoperative
and postoperative PROM scores with the
MCID, 40.4% used the MCID to de-
termine their sample size, and 10.6%
showed the proportion of patients in their
studies who improved to the level of
the MCID after the studied intervention.
A total of 28 different studies were cited
as references for the MCID; of those,
only 7 were cited more than once

(Table II).

Discussion

The current climate regarding the
MCID is limited by disorganization and
a general lack of a consensus agreement
on its appropriate usage. This can cer-
tainly be expected given the multitude of
factors that contribute to variability in
MCID values and what seems to be a
widespread misunderstanding with re-
gard to the fundamentals of MCID
usage. Further, the multiplicity of
PROMs, heterogeneity of published
MCID values, and inconsistency in the
calculation of MCID have made inter-
pretation and effective utilization of this
potentially powerful metric increasingly
difficult. Despite these obvious flaws,
there nonetheless appears to be interest
in this potentially powerful metric. It
can be anticipated that this interest may
potentially grow given the current pro-
gressive shift toward value-based care in
our current health-care economy.

Based on our review, we identified
numerous factors that further undermine
the utility of the MCID and contribute
to the general confusion that underlies
MCID utilization. We will elaborate on 3
of these concepts in this part of our 2-part

discussion.
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The first concept is MCID multi-
plicity. Several factors are known to
contribute to the multiplicity of MCIDs.
First, the MCID is always PROM-
specific. As such, as more PROMs are
developed to evaluate treatment results,
the number of potential MCID values
will likely increase. Second, for the same
PROM, different calculation methods
yield variable MCIDs that may have up
to a tenfold difference in values®. Fur-
thermore, even the same calculation
method may result in variable MCID
values depending on the characteristics
of the sample population, the underly-
ing pathology being addressed, and the
treatment being studied®. Hence, the
MCID should be calculated with a
sample that is sufficiently large to mini-
mize the influence of atypical patients.
Additionally, when the MCID is used as
a gauge, the pathology or treatment
under study should be similar to the
pathology or treatment that was initially
used to calculate the cited MCID value.

The second concept is beneficial
compared with detrimental change. In
their seminal article, Jaeschke et al.?
defined the MCID as a beneficial change
but proceeded to measure the MCID as
any small change, be it improvement or
deteriorarion. A change of 1 to 3 points
in either direction was considered a
minimal change. The authors only
considered the magnitude of the PROM
score change, without the direction of
the change, so that negative changes did
not nullify positive changes in the mean
PROM score change. A proportion of
MCID studies continue to incorporate
worsening as part of the change to be
measured but fail to take into account
the direction of the change in their
calculation of the MCID?"'""!2, For
instance, the most cited MCID value for
the ASES score (6.4 points) is the dis-
criminating value between patients who
improve and those who get worse'? and,
for that reason, fundamentally is not a
measure of beneficial change. Future
studies should take care to incorporate
only beneficial changes into their cal-
culation of the MCID. Readers should
additionally be mindful of this subtle

SEPTEMBER 2018 + VOLUME 6, ISSUE9 - el

flaw when deciding on whether to utilize
a previously published MCID.

The third concept is meaningful
compared with random change. Mea-
surement error is typically calculated as
the SEM; MDCan = 2.33 SEM and
MDCys = 2.77 SEM. Some of the early
MCID research set the MCID equal to
1 SEM®%°1, Since then, two schools of
thought have considered how the MCID
and the measurement error should relate.
One opinion is thata measurement error,
such as the MDC, a statistically based
calculation, is fundamentally different
from the MCID and, as such, should not
be used as a measure of the MCID. The
logic for this argument is as follows:
although a calculated value of the MCID
may be inside the range of measurement
error, this value may not necessarily
reflect a change that is unimportant to
the patient'>'®%, Yet another belief is
that MCID values should not be lower

than the measurement error. This is also

—our current belief. The rationale for this
belief is that it would be impossible to
discriminate between random and
meaningful change if the MCID value is
lower than the measurement error'.

Given the confusion, most authors
continue to disregard the issue alto-
gether. In our review, the measurement
error was not reported in 10 of the 12
orthopaedic studies (Tables I and II).
Although the relationship between the
MCID and the measurement error has
not been fully defined®?, it is our rec-
ommendation that a measure of the

measurement error nonetheless be re-

ported in conjunction with the MCID.

MCID, in theory, is certainly a poten-
tially powerful metric, it seems as
although an improved understanding of
the fundamentals of the MCID is
warranted.

Additionally, numerous method-
ological errors in the utilization of the
MCID need to be addressed. These
methods should either be corrected or
abandoned. Further, the type of change
being measured should be clarified,
whether beneficial or detrimental
Finally, until the ideal method of cal-
culating the MCID is identified, we_
recommend that readers and clinicians

utilize the 4 following questions when

critically evaluating MCID values. (1)

Is the measured change a true change? If
the MCID value is less than the MDCos,
the change in PROM score is likely a
random change. If the MDCys is not
reported, it is not possible to assess
whether the MCID represents a true
change. (2) Is the measured change
minimal? If MCID is calculated for pa-
tients who report being much better or
largely improved, it is unlikely that the
MCID represents a minimal change. (3)
Is the measured change importane? If the
MCID is calculated for patients who
report no change, it is unlikely that the
change is important. Furthermore, if
patients who report being worse are
included in the calculation, the MCID
no longer represents a desirable change.
(4) Is the sample used for calculating the
MCID large and representative of a
specific pathology or treatment?
Furthermore, it has been our rec-
ommendation that the MDCqs be re-

In conclusion, a meaningful inter-
est in the utility of the MCID has been
demonstrated in the upper-extremity
orthopaedic literature. As mentioned
previously, MCID values may vary
substantially on the basis of numerous
factors, including the underlying patient
population being studied, treatment
modality, follow-up intervals, and
method used to calculate the MCID.
Unfortunately, the recent proliferation
of both PROMs and MCID calculation
methods has created a climate of con-
fusion. Consequently, although the

ported in conjunction with the MCID

or utilized as a surrogate for the MCID.

This, at the very least, ensures that the
calculated MCID value is at least free of
measurement error (i.e., it is not simply
due to random variation).

Appendix

A table showing 2014 to 2016 upper-
extremity articles using the MCID as
a gauge is available with the online
version of this article as a data sup-
plement at jbjs.org (htep://links.lww.
com/JBJSREV/A378).
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Appendix

TABLE E-1 2014 to 2016 Upper-Extremity Articles Using MCID as a Gauge*

Study Orthopaedic Area PROM: MCID Value Source Article Use

Werner (2016)22 Shoulder ASES: 12 Michener (2002)12, Individual
arthroplasty Tashjian (2010)11 scores

Shannon (2016)23 Reverse shoulder ASES: 10 References not reported | Sample size
arthroplasty

Denard (2016)24 Shoulder ASES: 6.4 Tashjian (2010)11 Sample size
arthroplasty

Chalmers (2015)25 | Long thoracic nerve ASES: 12to 17 Tashjian (2010)11 Group mean
palsy

Li (2014)26 Proximal humeral ASES: 6.4 Michener (2002)12 Sample size
fractures

Athwal (2015)27 Shoulder ASES: 6.4 Michener (2002)12 Sample size
arthroplasty

Chan (2014)28 Arthroscopic rotator | ASES: 6.4 Roy (2009)15 Group mean;
cuff repair meta-analysis

Vavken (2016)2° Adolescent shoulder | ASES: 6.4 Michener (2002)12 Group mean
instability

Abrams (2014)30 Arthroscopic rotator | ASES: 10 Roy (2009)15 Tashjian Sample size
cuff repair (2010)1t

Steen (2015)31 Shoulder ASES: 12; SST: 2 Tashjian (2010)11; Roy Sample size
arthroplasty (2010)1e

Kruse (2015)32 Teres minor fatty ASES: 12to 17; SST: 2 Tashjian (2010)14 Group mean
atrophy

Pappou (2014)33 Shoulder ASES: 6.4t017;SST:2to 3 Michener (2002)12; Group mean
arthroplasty Tashjian (2010)11; Roy

(2010)16

LeBlanc (2015)34

Humeral fracture

ASES: 9; DASH: 10; SST: 2

Roy (2009)15; Tashjian
(2010)11

Group mean

Mulligan (2015)35 Shoulder disorders ASES: 6.4 (MDC = 9.4); NRS: Michener (2002)12, Group mean
2.17 Michener (2011)¢9
Miller (2016)36 Supraspinatus tears ASES: 6.4; DASH: 10.2; WORC: | Roy (2009)15; Kirkley Group mean
245.26 (2003)70
Huang (2015)37 Review of PROMs ASES: 6.4 (MDC = 9.4); DASH: Michener (2002)12; Review
10.2 (MDC = 12.2); SPADI: Schmitt (2004)7;
13.2 (MDC = 18.1); SST: 2.05 MacDermid (2006)72
(MDC =3.27)
Keener (2015)38 Rotator cuff tear ASES: NR; SST: NR Tashjian (2010)11 Group mean
Wylie (2016)39 Rotator cuff tear ASES: NR; SST: NR; VAS pain: MCID values and Group mean
NR; VAS function: NR references not reported
Rubright (2014)4° | Claviculectomy ASES: 6.4; DASH: 10.2 Wright (2010)73 Group mean
Russell (2014)41 Rotator cuff tear ASES: 6.4 to 12; VAS pain: 1.4 Michener (2002)12; Group mean;

(0 to 10)

Smith (2012)74; Tashjian
(2010)1%; Tashjian

meta-analysis

(2009)14
Moosmayer Rotator cuff tear ASES: 6.4,12 to 17; Constant Kukkonen (2013)13; Group mean
(2014)42 score: 10.4 Michener (2002)12;

Tashjian (2010)11

Shields (2014)*3

Arthroscopic rotator

ASES: 12; Constant score: 10

Tashjian (2010)1%;

Sample size;

cuff and Bankart Kukkonen (2013)13 individual

repair scores
Hsu (2016)#4 Shoulder SST: 3 Roy (2010)16 Individual

arthroplasty scores
Hartzler (2015)45 Shoulder SST:2to 3 Roy (2010)16; Tashjian Individual
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arthroplasty

(2010)11

scores

Young (2016)46

Rib fracture

SST: 17.0 to 19.4; DASH: 15

Tashjian (2010)1%;
Beaton (2001)75

Case report

van der Meijden Clavicular fracture DASH: 6 Hudak (1996)76 Sample size

(2015)%7

Wellman (2015)48 | Olecranon fractures DASH: 10 Gummesson (2003)17 Group mean

Brehmer (2014)49 Radial fracture DASH: 10.1 Gummesson (2003)17 Sample size;
group mean

Olsen (2014)50 Biceps tendon repair | DASH: 10.2 Grewal (2012)77; Roy Sample size;

(2009)15

group mean

Nelson (2015)51

Radial malunion

QuickDASH: 12; VAS pain: NR

Sorensen (2013)78;
Tashjian (2009)14; Kelly
(2001)70

Sample size;
group mean

Osei (2014)52 Carpal tunnel QuickDASH: 12 Calfee (2012)80 Sample size

Dunn (2014)53 Rotator cuff repair VAS pain: 1.4 cm Tashjian (2009)14 Group mean

Okoroha (2016)54 Shoulder VAS pain: 13 mm Gallagher (2001)81 Sample size
arthroplasty

Kukkonen Rotator cuff tears VAS pain: NR; Constant score: | Tashjian (2009)1%; Group mean

(2015)55 10 Kukkonen (2013)13

Gracitelli (2016)56

Humeral surgical
neck fractures

Constant-Murley score: 12

Kukkonen (2013)13

Sample size

Lambers
Heerspink
(2015)57

Rotator cuff tear

Constant-Murley score: 10.4

Kukkonen (2013)13

Group mean

Russell (2014)58

Frozen shoulder

Constant score: 15

Authors’ clinical practice

Sample size;
group mean

Louer (2016)5° Radial fracture DMA: 22 Norman (2003)1° Sample size

Rudge (2015)¢0 Shoulder 0SS: 4.5 Wilson (2009)82 Group mean
arthroplasty

Singh (2014)61 Subacromial 0SS: 6, 12 (authors’ Van Kampen (2013)83 Group mean
decompression preference)

Hollman (2016)62 Arthroscopic rotator | WORC: 16.7 Wessel (2013)84 Individual
cuff repair scores

Rasmussen Shoulder WO0O0S: 190 Kukkonen (2013)14; Group mean

(2016)63 arthroplasty Christiansen (2015)85

Buckley (2014)64 Shoulder WO0O0S: 15 No reference reported Group mean
arthroplasty

Shaha (2015)65 Arthroscopic labral WOSI: 200 Kirkley (1998)86 Group mean
repair

Benegas (2014)¢6 Humeral fracture UCLA: 6 No reference reported Sample size

London (2014)¢7 Atraumatic hand or MHQ: 6 to 23 Shauver (2009)87; Jensen | Sample size

wrist conditions

(2006)88

Kim (2014)68

Rotator cuff tear

VAS satisfaction: 2.5

Expert opinion

Sample size

*DASH = Disabilities of the Arm, Shoulder and Hand; DMA = Dynamic Motion Analysis; QuickDASH = abbreviated version of
the DASH Outcome Measure; MHQ = Michigan Hand Outcomes Questionnaire; NR = not reported; NRS = Numerical Rating
Scale; OSS = Oxford Shoulder Score; SPADI = Shoulder Pain and Disability Index; UCLA = University of California Los
Angeles Activity Level Score; WORC = Western Ontario Rotator Cuff Index; WOOS = Western Ontario Osteoarthritis of the
Shoulder Index; and WOSI = Western Ontario Shoulder Instability.
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