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Abstract

AIM

To establish minimum clinically important difference
(MCID) for measurements in an orthopaedic patient
population with joint disorders.

METHODS

Adult patients aged 18 years and older seeking care
for joint conditions at an orthopaedic clinic took the
Patient-Reported Outcomes Measurement Information
System Physical Function (PROMIS® PF) computerized
adaptive test (CAT), hip disability and osteoarthritis
outcome score for joint reconstruction (HOOS JR), and
the knee injury and osteoarthritis outcome score for
joint reconstruction (KOOS JR) from February 2014
to April 2017. MCIDs were calculated using anchor-
based and distribution-based methods. Patient reports
of meaningful change in function since their first clinic
encounter were used as an anchor.

RESULTS

There were 2226 patients who participated with a mean
age of 61.16 (SD = 12.84) years, 41.6% male, and
89.7% Caucasian. Mean change ranged from 7.29 to
8.41 for the PROMIS® PF CAT, from 14.81 to 19.68 for
the HOOS JR, and from 14.51 to 18.85 for the KOOS
JR. ROC cut-offs ranged from 1.97-8.18 for the PF CAT,
6.33-43.36 for the HOOS JR, and 2.21-8.16 for the
KOOS JR. Distribution-based methods estimated MCID
values ranging from 2.45 to 21.55 for the PROMIS® PF
CAT; from 3.90 to 43.61 for the HOOS JR, and from
3.98 to 40.67 for the KOOS JR. The median MCID value
in the range was similar to the mean change score for
each measure and was 7.9 for the PF CAT, 18.0 for the
HOOS JR, and 15.1 for the KOOS JR.

CONCLUSION

This is the first comprehensive study providing a wide
range of MCIDs for the PROMIS® PF, HOOS JR, and
KOOS JR in orthopaedic patients with joint ailments.

Key words: Hhip disability and osteoarthritis outcome
score for joint reconstruction; Patient-Reported
Outcomes Measurement Information System Physical
Function; Knee injury and osteoarthritis outcome score
for joint reconstruction; Minimum clinically important
difference; Joint; Physical function; Minimum detectable
change; Arthroplasty; Orthopaedics; Clinical outcomes

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Personal value judgments should be used to
apply these minimum clinically important difference
(MCID) values to treatment planning and in guiding
patient expectations of change. We recommend
applying low values of MCIDs for screening purposes
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and median values as a more conservative cut-off for
evaluating longitudinal change.

Hung M, Bounsanga J, Voss MW, Saltzman CL. Establishing
minimum clinically important difference values for the Patient-
Reported Outcomes Measurement Information System Physical
Function, hip disability and osteoarthritis outcome score
for joint reconstruction, and knee injury and osteoarthritis
outcome score for joint reconstruction in orthopaedics. World
J Orthop 2018; 9(3): 41-49 Available from: URL: http://www.
wjgnet.com/2218-5836/full/v9/i3/41.htm DOI: http://dx.doi.
org/10.5312/wjo.v9.i3.41

INTRODUCTION

The National Institutes of Health sponsored an initiative
to develop a Patient-Reported Outcomes Measurement
Information System (PROMIS®)™! using item response
theory (IRT) methods. These methods have been
recommended for use in the evaluation of arthroplasty
outcomes because of their unigue measurement
properties'”. Computerized adaptive testing (CAT) using
IRT minimizes respondent burden without sacrificing
instrument precision™*. The PROMIS® Physical Function
(PF) CAT assesses physical function in five domains
but is not directly targeted at joint function. Yet the
useful measurement and administration qualities of
the PROMIS® PF CAT make it a valuable addition to
patient-reported outcomes (PRO) assessments in joint
reconstruction™®. Aside from minimizing burden, top
quality PRO instruments also offer reliable and valid
scores that are easy to interpret’”’,

Recent attention in PRO development has focused in
on the interpretability of scores, particularly in terms of
how meaningful the outcomes are to patients™. Change
in function is an important clinical outcome, thus PROs
should be able to detect change in patient function. In
interpreting change, the minimum clinically important
difference (MCID) reflects the smallest amount of
meaningful change'®. “MCIDs are patient derived scores
that reflect changes in a clinical intervention that are
meaningful for the patient”®. Meaningful change is
important, as it can serve as a benchmark of treatment
effect, and it is critical in decision making. Whether
or not a treatment produces a statistically significant
outcome is less informative than whether it produces
meaningful change, as an inflated sample size can yield
statistical significance without clinical relevance™*%,

Multiple methods have been developed for
determining MCID values and there is little agreement
on the best standard to apply!'®. Distribution-based
approaches rely on statistical methods and probability
sampling. They describe how much change falls beyond
random levels of variation. They rely on distributions of
scores and how much the scores vary between patients
in reaching a magnitude of change that is beyond
chance fluctuation™®. But distribution methods cannot
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tell us whether the amount of change is meaningful
from the clinician’s or the patient’s perspective!™. An
alternative approach is to use anchor-based methods
which relates the change in patient scores to some
other measure of health outcomes!*?.

Determining the MCID of the PROMIS® PF is an
important step to understand the meaning of the
scores. Collecting the longitudinal data necessary to
analyze meaningful change takes time. Because the
PROMIS® development began quite recently in 2004™,
there have been very few studies estimating MCIDs
for PROMIS® measures and little is known about
MCID values in the orthopaedic adult reconstruction
population™. Initial MCID development for PROMIS®
instruments has begun in specific patient populations
such as pediatrics™ or cancer patients™® but studies
are lacking in orthopaedic patients.

Other PROs have been developed that are specific to
the domain of joint function and it is helpful to consider
the measurement properties of these newer instruments
side by side. The knee injury and osteoarthritis
outcome score for joint reconstruction (KOOS JR) and
the hip disability and osteoarthritis outcome score for
joint reconstruction (HOOS JR) are two joint specific
instruments recently introduced in the arthroplasty
arena'”’*!, Both instruments have been approved by
the Centers for Medicaid and Medicare Services for
use in joint replacement registries® %, The HOOS and
KOOS were selected given their use in joint replacement
registries in the United States, though other valid
measures such as the Oxford hip or knee score are
more common in European registries and the Western
Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) has a longer-term use for more general
assessments of osteoarthritis™®'!. Prior research has
demonstrated that the HOOS and KOOS measures are
sensitive to change™®!; however, we are unaware of any
studies that develop MCIDs for these instruments®.
The purpose of this study was to determine the MCIDs
of the PROMIS® PF CAT, the HOOS JR, and the KOOS JR
in an orthopaedic population with lower-extremity joint
conditions.

MATERIALS AND METHODS

Patient sample

After receiving approval from the University of Utah
Institutional Review Board, we analyzed data from an
adult reconstruction population at a single academic
medical center. All patients, aged 18 and older with
pathology of the hip and knee were eligible for inclusion.
As part of the standard of care, patients were provided
with internet enabled hand-held tablets to answer
demographic and PRO instruments which are linked
to the electronic health record system via mEval.
Questionnaires were either completed at clinic check-
in or within 7-d prior to their visit via email. Follow-up
data were obtained in the same manner at future clinic
visits. No informed consent was obtained as all PRO
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measurement was conducted as a part of customary
standard of care. For this study, these visits were
organized into four follow-up periods based upon the
first recorded score within the database (baseline initial
assessment): (1) 3-mo follow-up (80 to 100 d after
initial assessment); (2) > 3-mo follow-up (90 d or more
after initial assessment); 6-mo follow-up (170 to 190
d after initial assessment); and (3) > 6-mo follow-up
(180 d or more after initial assessment). These follow-
up periods were selected based upon recommendations
within the literature'” "), It should be noted that the
baseline score may not necessarily correlate with a
specific intervention. Nonetheless, this method still
allows for the monitoring of change over time.

A major goal of MCID determination is to allow
for meaningful interpretation of scores for clinical
decision-making, in addition to sample size calculation
for investigating treatment effectiveness. As there is
essentially no evidence that MCID values are dependent
on the severity of disease conditions, length of follow-
ups, or specific patient groups®**%, it is appropriate
for this study to establish MCIDs among orthopaedic
patients with a full range of joint impairments and
varying follow-up time points. The present evaluation
of MCID values was conducted in a general joint clinic
population, among surgical and non-surgical patient
samples regardless of specific treatment or intervention.
Since MCID development were not meant to be
treatment specific*”, MCID values derived from this
study can be applied to adult reconstruction patients
with all types of surgical and non-surgical interventions.

Patient-reported outcomes

The PROMIS® PF CAT, v1.2, draws from a 121-item
test bank that contains both upper extremity and
lower extremity functional items. The PROMIS® PF CAT
algorithms were established by PROMIS® developers™,
and the instrument was scored using T-scores, a
standardized metric that has a mean of 50 and a standard
deviation of 10", Higher scores on the PROMIS® PF CAT
indicate higher physical function.

HOOS JR: The HOOS JR is a 6-item measure assessing
function and pain® with psychometric properties
similar to the full HOOS"?. The HOOS JR was scored on
a 0 - 100 scale with larger numbers indicating higher
hip function.

KOOS JR: The KOOS JR is a 7-item measure assessing
function and pain™*. The KOOS JR is scored on a 0-100
scale with larger numbers indicating higher levels of
knee function.

Statistical analysis

Descriptive statistics regarding patient characteristics
and demographics were calculated. Mean change
scores for the patients were evaluated for each time-
period. Change scores were calculated as the follow-up
score minus the baseline score on each measure, and
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Table 1 Demographics of patients (7 = 2226)

Patient characteristics n  Percent Mean (SD) Range
Age (yr) 61.16 (12.84) 18-93
Gender

Male 927 41.6

Female 1299 58.4
Race

White or Caucasian 1997  89.7

Black or African

American 27 1.2

Asian 20 0.9

American Indian and 32 14

Alaska Native

Native Hawaiian or Pacific 11 0.5

Islander

Other 113 51

Unknown/missing 26 1.2
Ethnicity

Hispanic 114 5.1

Non-Hispanic 2075 932

Missing 37 1.7

recorded as the absolute value difference between the
scores. They were calculated for each of the follow-up
periods described above including 3-mo, > 3 mo, 6-mo,
and > 6 mo time-points.

The anchor-based methods applied patients
perspective to the question: “Compared to your FIRST
EVALUATION at the University Orthopaedic Center:
how would you describe your physical function now?”
(much worse, worse, slightly worse, no change, slightly
improved, improved, much improved) as a determinant
of meaningful change. No change equates to a 0 value;
the negative ratings are from -3 to -1 and positive
ratings are from 1 to 3. When change is anchored to
the patient perception or report of deterioration or
improvement, it can be interpreted as a meaningful (or
noticeable) level of change'. Patients with a £ 2 or +
3 point change (much worse, worse, improved, much
improved) were included in each analysis of change, a
method used to distinguish noticeable change from no-
change'***. Patients reporting no change or only slight
change were considered together as the no-change
group. We combined the improved and deteriorated
conditions using absolute values of the change scores to
distinguish change from stable symptomology™*.

The distribution-based methods included calculations
based on the standard deviation (SD) and on the
minimum detectable change (MDC). The SD approach
used the 1/2 SD and 1/3 SD as variation-based
estimates of MCID. The MDC is based on the standard
error of measurement (SEM) of the follow-up scores
and is the smallest score change that likely reflects a
true change in condition. We calculated MDC at three
confidence levels: 90%, 95% and 99%. The formulas
for calculating the MDC are: MDCeso% = 1.65 *2Y2*
SEM; MDCess% = 1.96 *2Y?* SEM; MDCes% = 2.56
*2Y2% SEM, The SEM equals to SD*(1-r)"?, where r is
the reliability represented by Cronbach alpha and SD is

7
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the standard deviation of the follow-up scores.

We fitted the receiver operating curve (ROC) to
measure the best cut-off points to maximize sensitivity
and specificity of the instruments. The cut-off was
calculated as (sensitivity + specificity) -1, based on
Youden’s ] value™®. Sensitivity is the proportion of
correct identification of patients who showed changes,
and specificity is the proportion of correct identification
of patients showing no meaningful change. All statistical
analyses were performed using SPSS 24.0 (IBM SPSS
Statistics for Windows, Armonk, NY: IBM Corp.)"”,
and R 3.30 (R Development Core Team, Vienna, AT: R
Foundation for Statistical Computing)™®.

RESULTS

Demographics

A total of 2226 patients were included in the study.
Mean age of participants was 61.16 years (SD =
12.84), with a range of 18-93 years. Most participants
in the study were White or Caucasian (89.7%) and
Non-Hispanic (93.2%). Detailed demographics can be
found in Table 1.

Anchor-based methods

Mean change: Mean change scores varied at each
follow-up period. In terms of patients experiencing
change, the highest mean change scores were
observed at the 6-mo follow-up for the PF CAT (8.41),
HOOS JR (19.68), and KOOS JR (18.85). The lowest
mean change scores for patients experiencing change
was at the 3-mo follow-up for all three measures. For
the PF CAT mean change at 3-mo was 7.60 points, for
the HOOS JR it was 14.81 points, and for the KOOS
JR. It was 14.51 points. The median MCID value from
the complete range of all two anchor-based methods
and five distribution-based methods analyzed at all four
time-points was similar to the mean change score for
each measure and was 7.9 for the PF CAT, 18.0 for the
HOOS JR, and 15.1 for the KOOS JR (Figure 1).

ROC curve: The ROC area under the curve was used
to identify the optimal cut-off point between meaningful
and non-meaningful change, by calculating the point
at which the sum of false positive and false negative
identifications are the fewest!*.. The highest ROC MCID
value for the PF CAT was 8.18 at > 6-mo follow-up. For
the HOOS JR the highest value was 43.36 observed at
the 3-mo follow-up with a small sample size (n = 24).
For the KOOS JR, the highest MCID value was 8.16 at >
3-mo follow-up. Detailed mean change and ROC cut-off
values for the PF CAT, HOOS JR. and KOOS JR. can be
found in Table 2.

Distribution-based methods

1/2 standard deviation of each of the function
and pain scores: The PF CAT (4.35) had the highest
2 SD value at the > 6-mo follow-up whereas the HOOS
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Table 2 Anchor-based methods for minimum clinically important difference determination of the PROMIS PF CAT, HOOS JR and

KOOS JR
Instrument n No change (SD) n Mean change (SD) ROC cut-off
3-mo from baseline follow-up
PF CAT 54 6.95 (6.70) 88 7.60 (4.98) 1.97
HOOS JR 6 22.81 (10.10) 24 14.81 (12.45) 43.36
KOOS JR 14 10.49 (10.00) 37 14.51 (9.76) 7.24
> 3-mo from baseline follow-up
PF CAT 366 6.02 (5.40) 577 7.29 (7.31) 344
HOOS JR 48 14.34 (15.23) 110 18.49 (12.53) 8.07
KOOS JR 96 12.71 (12.62) 151 14.82 (12.56) 8.16
6-mo from baseline follow-up
PF CAT 21 436 (4.32) 34 8.41 (6.12) 3.52
HOOS JR 6 6.62 (5.87) 5 19.68 (18.65) 7.45
KOOS JR 12 13.49 (11.07) 14 18.85 (12.82) 6.12
> 6-mo from baseline follow-up
PF CAT 192 6.44 (5.83) 421 7.69 (6.75) 8.18
HOOS JR 76 12.58 (11.61) 57 17.57 (13.92) 633
KOOS JR 81 12.45 (10.77) 64 15.47 (13.38) 221
PF CAT 48"HOOS IR 48["K00S IR
> 44 o x 44
200 T a0 x
o a
351 35 x
= g X
16 h 32+ X 32+ « *
0 o " L ¥ 0 L o
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Figure 1 Multi-method minimum clinically important difference score ranges for PROMIS PF CAT, HOOS JR, and KOOS JR.

JR (10.96) had the highest 2> SD value at the 6-mo
follow-up. The highest 2 SD value for the KOOS JR was
8.02 at the > 3-mo follow-up. At the 3-mo follow-up, PF
CAT and HOOS JR had the lowest 2 SD values of 3.68
and 5.86. The KOOS IR had the lowest 2 SD value of
5.96 at the 6-mo follow-up.

1/3 standard deviation of each of the function
and pain scores: The highest 1/3 SD value for the
PF CAT (2.90) was observed at the > 6-mo follow-up
whereas the HOOS JR (7.30) showed the highest 1/3
SD value at the 6-mo follow-up. The KOOS JR had the
highest 1/3 SD value of 5.34 at the > 3-mo follow-up
but the lowest 1/3 SD value of 3.98 at the 6-mo follow-
up. The lowest 1/3 SD values for both the PF CAT (2.45)
and HOOS JR (3.90) were observed at the 3-mo follow-up.

Minimum detectable change (MDC) @90%,
@95%, @99%: The MDC was highest for the PF CAT
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(MDCs0% = 13.89, MDCss% = 16.50, MDCos% = 21.55) at
the 6-mo follow-up. At the > 6-mo follow-up, the MDC
was highest for the HOOS JR (MDCso% = 28.86, MDCos%
= 41.67) and highest at > 3-mo HOOS JR (MDCos% =
31.90). The highest MDC for the KOOS JR (MDCso% =
26.21, MDCos% = 31.14, MDCeo% = 40.67) was observed
at the > 3-mo follow-up (Table 3).

DISCUSSION

Determining the values of MCID for PRO measures
enhances the interpretability and utility of the instru-
ments. Determining score changes which reflect
meaningful change requires understanding the patient
perception of improvement or worsening. Anchor-based
methods of determining an MCID tie the change scores
to the patient reports of change and supplement the
distribution-based methods which focus on precision
in scores from a statistical standpoint. The current
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Table 3 Distribution-based methods for minimum clinically important difference determination of the PROMIS PF CAT, HOOS JR

and KOOS JRKOOS JR

Instrument n sD MDC
1/2 1/3 90% 95% 99%
3-mo from baseline follow-up
PF CAT 663 3.68 245 11.64 14.14 18.47
HOOS JR 99 5.86 3.9 17.54 20.84 27.22
KOOS JR 129 6.52 435 24.49 29.09 37.99
> 3-mo from baseline follow-up
PF CAT 2133 4.02 2.68 12.47 14.82 19.35
HOOS JR 245 9.33 6.22 28.11 33.39 43.61
KOOS JR 365 8.02 5.34 26.21 31.14 40.67
6-mo from baseline follow-up
PF CAT 264 3.93 2.62 13.89 16.5 21.55
HOOS JR 31 10.96 73 26.36 31.31 40.89
KOOSR &3 5.96 3.98 20.84 24.75 32.33
> 6-mo from baseline follow-up
PF CAT 1520 435 2.9 13.46 15.98 20.88
HOOS JR 112 10.73 7.15 28.86 319 41.67
KOOS JR 154 712 4.75 2291 27.22 35.55

MDC: Minimum detectable change.

comprehensive assessment of MCID values utilized
multiple methods of anchor-based and distribution-
based estimation.

The PROMIS® PF CAT mean change scores in this
population of orthopaedic joint patients ranged from 7.29
to 8.41 depending on follow-up points. The ROC area
under the curve ranged from 1.97 to 8.18. Distribution-
based methods ranged using the SD method from
a low of 2.45 (1/3 SD) to 4.35 (2 SD). The values
using the MDC approach produced much larger values
from 11.64 (MDCso%) to 21.55 (MDCos%). MCID values
vary depending on the type of patient population
(e.g., orthopaedic, cancer, pediatric) being evaluated,
but overall the MCID values identified with the MDC
approach in this study are much higher than the 2-3
point MCID of the PROMIS® mobility subscale identified
in a pediatric population™ or the 4-6 point PROMIS® PF
CAT MCID values identified in a cancer population™®..

The larger MCID values in this study could have
been obtained for a number of reasons. The values
could be population specific, reflecting an underlying
difference in functional gain between the orthopaedic
adult patient population and the pediatric and cancer
patient populations previously studied. However, the
most likely explanation is that the MCID value obtained
is a reflection of the method used for calculation. Unlike
other studies that commonly use just one approach to
estimate MCID values, the current study used multiple
approaches and multiple time points to arrive at twenty-
eight MCID values per instrument, allowing better
triangulation of results. This study found a great deal
of consistency across the follow-up time-points for any
one particular method of calculating MCIDs (Tables 2
and 3), suggesting that the methods were responsible
for the variation of the MCID values and that the length
of follow-ups was mostly irrelevant. It is important to
recognize that this study incorporated a wide array of
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cut-off standards, ranging from lenient to extremely
strict. Since MDCss% and MDCss% are extremely strict
cut-off standards, it is not surprising that these MCID
values are high. None of the research reviewed as
background for this study calculated MCIDs using such
strict criteria™*®.. The lowest MCID values derived from
this study may be appropriate for screening purposes,
but the median value (Figure 1) may be a better
estimate of true and meaningful change when applying
a conservative standard for evaluating treatment effects
or for respondent analyses™”. The more stringent cut-
off standard derived MCID values reported in this study
provide more definite assurance that important change
has occurred.

The mean change for the HOOS JR ranged from
14.81 to 19.68. The ROC area under the curve ranged
from 6.33 to 43.36. The 43.36 value appeared to be
an outlier and is not considered a reliable estimate. The
SD values ranged from 3.90 (1/3 SD) to 10.96 (Y2 SD).
The MDC method of detecting change yielded a range of
MCIDs of 17.54 (MDCoo%) to 43.61 (MDCso%). These SD
values are consistent with previous research identifying
an MCID of 9.1 (1/2 SD method) for the HOOS in
an arthroplasty population®™'!. The median of the
HOOS JR MCIDs was 18.0 and may be an appropriate
conservative estimate for evaluating treatment effects.

For the KOOS JR, the mean change ranged from
14.51 to 18.85. The ROC maximized MCID values
ranged from 2.21 to 8.16. The SD values ranged from
3.98 (1/3 SD) to 8.02 (= SD). The MDC method
of detecting change yielded a range of MCIDs from
20.84 (MDCoo%) to 40.67 (MDCes%). The MDCso% values
reported here are actually lower than previous research
on the KOOS JR which produced a range for improved
individuals from 28.3 to 35.5"?. The median KOOS JR
MCID was 15.1 in this patient population.

The findings demonstrate that the method used
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to estimate MCIDs has a large impact on MCID value
determination. The KOOS JR, for example, had a 2
point to 40 point difference in MCID depending on
the method used. There is not yet consensus on a
standardized approach for establishing MCID™”, The
lack of agreement between MCID values reported in
this study, depending on the method used, is consistent
with findings in the literature™®!. There have been
recommendations that MCID determination should
be standardized, but the best methods have not been
agreed upon®®, Until a more standardized method
is established, the comprehensive range of MCIDs
presented in this study provided much deeper insights
than many existing studies. This comprehensive
presentation enables patients, clinicians, care-givers
and decision makers to be well-positioned in making
their judgment call as to which MCID value(s) they
should select based on how lenient or strict a standard
they would like to set for their patients. It is tempting
for clinicians to oversimplify and search for a single fixed
MCID value, yet a single MCID value is often unstable'®.
A range of MCID values such as those presented in this
study should indeed be considered by clinicians and
health care practitioners.

The study may be limited by the type of patients
who self-selected to return for follow-up visits, which
is a common phenomenon across all orthopaedic and
other clinics. Patients returning for longer-term follow-
up were generally those experiencing more severe
conditions and thus may not reflect the full range of
improvement in condition. However, this should not be
of much concern, as these patients returning for follow-
ups were representative of the ones treated regularly
in clinics, rendering the results of this study even more
practical for standard orthopaedic practice. MCID
value determination is generally not dependent on the
severity of condition, thus the shorter-term or longer-
term follow-up periods would not have impacted the
MCID values, as evidenced from the empirical results
of this study. In addition, not every patient in this study
completed the outcome measures pre-treatment, thus
some change scores may reflect a baseline time-point
that was post-intervention. Yet these evaluations still
produced meaningful change since longitudinal change
over time was the main focus, not necessarily change
from a specific time point to another specific time point.

One additional limitation comes from the use of
anchor-based questions to determine clinically relevant
change. An anchor-based question with a global rating
of change measure is subject to recall bias, with some
research indicating that reports of change may be more
related to the current health status than real change
from baseline!*™, Different anchor questions may
produce different results as well. Distribution methods
also have limitations as they derive MCIDs based on the
variance of the data, which might be difficult to interpret.
Since all methods have strengths and limitations, it was
thus our intention for this study to be comprehensive
in nature to cover a variety of approaches, allowing
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readers to make informed decisions in selecting MCID
values based on their personal value judgments as to
which target MCID is worthwhile to pursue. Lastly, the
demographic characteristics of this sample may not be
representative of those in the United States and may
affect MCID scores. Future research should investigate
MCIDs in a more diverse demographic sample. It should
also establish MCIDs linking baseline scores using Rasch
methodology to provide deeper insights.

Overall, this study utilized rigorous methodologies to
develop a wide range of MCID values for the PROMIS®
PF, HOOS JR, and KOOS JR in an orthopaedic sample
of patients with joint disorders. As there is no such
concept as a correct or incorrect MCID, individual value
judgments are necessary to apply MCIDs to treat-
ment planning and in guiding patient expectations of
treatment change.

ARTICLE HIGHLIGHTS

Research background

Newly developed patient-reported outcomes have many advantages, but
require further studies, including establishing minimum clinically important
difference (MCID) values. Determining the MCID for the Patient-Reported
Outcomes Measurement Information System Physical Function (PROMIS® PF) wil
be useful for orthopaedic clinical practice and it is helpful to understand the MCID
in the context of previously used measures like the hip disability and osteoarthritis
outcome score for joint reconstruction (HOOS JR), and the knee injury and
osteoarthritis outcome score for joint reconstruction (KOOS JR), Anchor-based and
distribution-based methods can both be used to determine MCID.

Research motivation

New instruments require studies to inform their score interpretation. Because
of the lack of consensus on MCID methods, a comprehensive approach was
taken, using both anchor- and distribution-based methods at multiple levels
of precision and multiple follow-up time points. Cross verification of MCID
values using powerful triangulation methods allow researchers and clinicians to
understand the complexity of MCID evaluation and conscientiously select the
most appropriate one for themselves.

Research objectives
To determine MCIDs for the PROMIS PF, HOOS JR and KOOS JR in a general
joint orthopaedic patient population applying comprehensive methods.

Research methods

Consecutively enrolled patients aged 18 and older from a large academic
orthopaedic joint clinic completed PROs at their first clinic visit and at follow-
up points from 3-mo to 6-mo and beyond. These patients also completed an
anchor question that queried how much their physical function had improved
since their first clinic visit. They were grouped into change and no-change
categories. Anchor-based analyses looked at mean change scores and the
receiver operating curve to maximize the best cut-off based on sensitivity and
specificity. Distribution-based analyses looked at the standard deviation, and
minimum detectable change.

Research results

There were 2226 patients who participated with a mean age of 61.16 (SD =
12.84) years, 41.6% male, and 89.7% Caucasian. Mean change ranged from
7.29 to 8.41 for the PROMIS® PF CAT: from 14.81 to 19.68 for the HOOS JR;
and from 14.51 to 18.85 for the KOOS JR. ROC cut-offs ranged from 1.97-8.18
for the PF CAT, 6.33-43.36 for the HOOS JR, and 2.21-8.16 for the KOOS JR.
Distribution-based methods estimated MCID values ranging from 2.45 to 21.55
for the PROMIS® PF CAT; from 3.90 to 43.61 for the HOOS JR; and from 3.98
to 40.67 for the KOOS JR. The median MCID value in the range was similar to

March 18, 2018 | Volume 9 | Issue 3 |



Hung M et a/. Establishing MCID values

the mean change score for each measure and was 7.9 for the PF CAT, 18.0 for
the HOOS JR, and 15.1 for the KOOS JR.

Research conclusions

Overall this study identified a large range of MCIDs for the PROMIS® PF, HOOS
JR, and KOOS JR in an orthopaedic sample of patients with joint ailments. This
range reflects the comprehensive strategies applied to determine MCIDs at
varying levels of precision and cut off standards. The range of MCIDs presented
in this study can be incorporated into decision making to guide treatment
recommendations, compute sample size for research studies and clinical trials,
and conduct respondent analyses.

Research perspectives

Decisions on which MCID value to select or which MCID value is useful should
be based on an individual’s personal value and belief. Future research direction
should focus on investigation of MCIDs with a more diverse demographic
sample and to link MCIDs with baseline scores using Rasch-based methods.
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