Received: 20 November 2024

W) Check for updates

Accepted: 18 December 2024

DOI: 10.1002/je02.70137

ORIGINAL PAPER

Journal of Experimental Orthopaedics W LEY

The minimal clinically important difference changes
greatly based on the patient's baseline clinical status
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Abstract

Purpose: To quantify the influence of baseline values of a specific patient-
reported outcome measure (PROM) on the minimal clinically important
difference (MCID) calculation in a homogeneous series of knee osteo-
arthritis patients treated with platelet-rich plasma (PRP) injections.
Methods: A data set of 312 patients with knee osteoarthritis treated with
intra-articular PRP injections was used. Patients were evaluated through
the International Knee Documentation Committee (IKDC) subjective score
at 6 months after treatment. According to the baseline IKDC score, the study
population was stratified into eight clusters in the first phase (<20, 20-29,
30-39, 4049, 50-59, 60-69, 70-79 and 280) and in three macro clusters in
the second phase (<40, 40—-69 and =70). MCID for the IKDC score was
calculated through an anchor-based method in both phases.

Results: The MCID calculation was performed for the eight clusters according
to the baseline IKDC values, obtaining values from 16.2 to —3.1. Afterwards,
further MCID calculation was performed after unifying patients in three major
clusters based on the similarity of the previously obtained MCID values. Ninety-
six patients reported a baseline IKDC score <40, 173 patients between 40 and
70, and 43 patients 270. MCID values for the three macro clusters were: 14.6
for patients with baseline IKDC score <40, 7.2 for patients with values between
40 and 69, while patients with values 270 reported an MCID value of —2.8.
Conclusions: This study demonstrated that the baseline patient clinical
status influences the improvement needed to be perceived as clinically
relevant. Patients with a worse baseline clinical status presented higher
MCID levels, while MCID lost significance in patients with high baseline
clinical values. These findings warrant applying general thresholds to a
patients' cohort, showing the remarkable impact of the baseline clinical
status. Patient stratification ensures a proper quantification of MCID values
and the identification of patients benefiting from the studied treatment.

Level of Evidence: Level 4.
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INTRODUCTION

The minimal clinically important difference (MCID) is a
patient-centred psychometric parameter that allows
physicians to express both the statistical significance
after a given treatment and the clinical benefit perceived
by the patient [3]. MCID was originally defined as ‘the
smallest difference in score in the domain of interest
which patients perceive as beneficial and which would
mandate, in the absence of troublesome side effects
and excessive cost, a change in the patient's manage-
ment’ [10]. This concept, first proposed by Jaeschke in
1989, is gaining popularity in the scientific literature as a
metric for understanding and properly evaluating the
results from clinical trials that use patient-reported out-
come measures (PROMs) [12]. Despite the increasing
interest, there are still pitfalls and controversies, which
prevent an effective and broader application of MCID
when interpreting clinical results [6].

Different aspects should be considered when cal-
culating MCID in relation to a specific PROM. Recent
studies demonstrated that the different methods avail-
able to calculate MCID, generally classified as anchor-
based or distribution-based, can lead to different
values with high heterogeneity, which may affect the
percentage of patients achieving the MCID level for
the specific PROM investigated [8, 15, 17]. Among the
different methods, the anchor-based approach is
emerging as the most suitable one [22], but this may
not suffice to ensure a proper application of MCID. In
fact, besides the methodological calculation side,
another critical side is represented by the demographic
characteristics of the population which may contribute
to the MCID variability. Data, such as disease, treat-
ment, and follow-up, can significantly influence the
MCID [11, 21]. Accordingly, specific MCID values have
been calculated for specific treatments, diseases, and
follow-up times [2, 4, 14]. However, another charac-
teristic has been suggested to affect MCID calculation,
the baseline clinical status of the patients [20]. A full
understanding of how this variable can affect MCID is
necessary to give this psychometric parameter a more
clinically relevant value.

The aim of this study was to quantify the influence
of the baseline values of a PROM (the International
Knee Documentation Committee [IKDC] subjective
score) on the MCID threshold calculation in a homo-
geneous series of patients all affected by knee osteo-
arthritis (OA) and treated with platelet-rich plasma
(PRP) injections.

MATERIALS AND METHODS

The data used to analyze the influence of the baseline
clinical status on the MCID calculation were based on
prospectively collected data set of knee OA patients

treated with intra-articular PRP injections between
March 2009 and November 2020 (institutional review
board approval Prot. no. 0015664) at the Rizzoli
Orthopedic Institute (Bologna, Italy). Informed consent
was obtained at the time of patients' enrolment. PRP
treatment consisted of three intra-articular injections at
1-week intervals and was indicated in patients with
unilateral symptomatic knee OA with a history of
chronic pain (at least 6 months) or swelling, early OA
findings at imaging evaluation with signs of cartilage
degeneration (Kellgren—Lawrence [KL] Grade = O,
detected on magnetic resonance imaging) or OA (KL
Grade = 1-4), and age between 18 and 80 years.

Patients were evaluated through the IKDC subjec-
tive score and the Knee Injury and Osteoarthritis Out-
come Score (KOOS) at baseline and 6 months after the
injective treatment. The IKDC subjective score baseline
values were used to stratify the study population.
According to Terluin et al. [20], a second PROM of
interest was used to avoid biases in the analysis, the
KOOS Activities of Daily Living (ADL) subscale.
The Pearson correlation between the baseline value of
the IKDC subjective score and the KOOS ADL
subscale was calculated to support the scores' stratifi-
cation [20]. At 6 months, patients were asked to ex-
press an overall opinion on the treatment received by
answering an explicit anchor question, rating on a
6-point scale their clinical condition compared to the
baseline: ‘Compared with before the injective treat-
ment, how would you rate your knee now?’ (1 total
recovery;, 2 much better; 3 a little better; 4 no change;
5 a little worse; 6 much worse).

A total of 312 patients (194 men and 118 women,
mean age 53.6+11.4 years, mean body mass index
26.7 +5.0 kg/m?) were included in this study. The study
population was stratified according to the baseline
IKDC subjective score in eight clusters (<20, 20-29,
30-39, 4049, 50-59, 60-69, 70-79 and =80). In
a second phase, the subgroups were collected in three
macro clusters to finalize the analysis (patients with
baseline IKDC subjective score <40, patients with
baseline IKDC subjective score between 40 and 69,
and patients with baseline IKDC subjective score 270).
Using the collected clinical data of this series, MCID
was calculated for the IKDC subjective score through
an anchor-based method as the mean observed
change score in the ‘a little better’ group both in the first
stage on eight clusters and in the second stage anal-
ysis on three macro clusters [8].

RESULTS

The statistical analysis showed a high positive correla-
tion between the baseline IKDC subjective score and
the baseline KOOS ADL subscale (Pearson correlation
coefficient = 0.744, p<0.0005) [13]. Accordingly, the
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TABLE 1 Patients' stratification based on the International Knee
Documentation Committee (IKDC) subjective score baseline values.

Macro clusters
Patients (%)

Clusters
Patients (%)

IKDC subjective score
Baseline values

<20 12 (4%) 96 (31%)
20-29 33 (11%)

30-39 51 (16%)

40-49 76 (24%) 173 (55%)
50-59 62 (20%)

60-69 35 (11%)

70-79 31 (10%) 43 (14%)
>80 12 (4%)

TABLE 2 MCID values obtained for the eight clusters and the
three macro clusters based on the International Knee
Documentation Committee (IKDC) subjective score baseline values.

IKDC subjective score Clusters Macro clusters
Baseline values MCID values MCID values
<20 14.4 14.6

20-29 16.2

30-39 13.5

4049 8.1 7.2

50-59 6.0

60-69 8.1

70-79 -2.7 -2.8

280 -3.1

Abbreviations: MCID, minimal clinically important difference.

stratification of patients' population based on the IKDC
subjective score baseline values could be considered
acceptable according to Terluin et al. [20]. Thus, the
study population was stratified in relation to the baseline
value of the IKDC subjective score, as reported in
Table 1. Ninety-six patients reported a baseline IKDC
subjective score <40, 173 patients between 40 and 70
and 43 patients =70.

The analysis of the answers given by the patients to
the anchor question for the MCID calculation docu-
mented that thirteen (4.2%) patients reported that their
knee was totally recovered, 147 (47.1%) patients re-
ported that their knee was ‘much better’ than before
treatment, 89 (28.5%) patients reported that their knee
was ‘a little better’, 48 (15.4%) reported that they were
about the same, 12 (3.8%) reported that they were ‘a
little worse’ and 3 (1.0%) reported that their knee was
‘much worse’. The overall IKDC subjective score sig-
nificantly improved from the basal value of 48.5+16.7
to 62.3+19.0 at 6 months of follow-up (p <0.0005).

After the stratification of the population in eight
clusters according to the baseline IKDC values, the
MCID calculation was performed for each cluster,
obtaining values from 16.2 to —-3.1, as reported in
Table 2. Afterwards, further MCID calculation was
performed after unifying patients in three major clusters
based on the similarity of the previously obtained MCID
values. Accordingly, MCID values for the three macro
clusters were 14.6 for patients with baseline IKDC
subjective score <40, 7.2 for patients with values
between 40 and 69, while patients with values 270 re-
ported an MCID value of -2.8, as reported in Figure 1.

DISCUSSION

The main finding of this study is that the baseline
patient clinical status influences the improvement
needed to be perceived as clinically relevant. Patients
with a worse baseline clinical status presented higher
MCID levels, while MCID lost significance in patients
with high baseline clinical values.

The MCID represents a key aspect of current clini-
cal research, with a growing application in clinical
studies over the years [5]. It was originally introduced
over 30 years ago to better understand the change in
questionnaire scores and to bridge the gap between
statistical and clinical significance [10]. In fact, it has
been proposed to better quantify the extent of the
clinical benefit reported by patients after receiving a
specific treatment for a given disease, beyond the
statistical significance [4]. To date, MCID is more and
more applied in the literature to analyze the results of
clinical trials and better reflect the rate of treatment
success [8]. Nevertheless, some critical aspects
remain in terms of MCID calculation and interpretation,
fostering further research for optimizing its application.

The methods available in the literature to calculate
MCID have been recently reviewed and discussed
by Bloom et al. [3]. The different calculation methods
can be generally divided into anchor-based and
distribution-based, each one with specific advantages
and pitfalls. The anchor-based methods determine the
MCID in reference to an external subjective criterion
used to evaluate the extent of the change in a PROM
[9]. Unfortunately, external criteria and the selection or
grouping of the different scale levels are themselves
flawed, as they suffer from their own imperfections,
given the limited standardization in their design and
evaluation [3]. On the other hand, the distribution-
based methods are purely statistical approaches and
are strictly related to patients' characteristics. However,
these methods do not use clinical questionnaires and
do not consider the patient's perspective in terms of
clinically important change [18]. The calculation
method choice is not a trivial aspect, as shown in a
recent study underlying how different methods can lead
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FIGURE 1
cluster. MCID, minimal clinically important difference.

to heterogeneous MCID values [8]. The use of a large
number of anchor- and distribution-based methods led
to a wide range of values in the same population,
making it difficult to estimate the real effectiveness of
the performed treatment [8]. In this context, the most
reliable calculation method and consequently its choice
remains controversial, although there is an increasing
agreement towards using more patient-centred anchor-
based methods [1, 3, 21].

The use of an anchor-based approach, as applied
in this study, presents advantages compared to the
distribution-based methods, but it cannot account for
other sources of variability influencing the MCID cal-
culation [21]. An appropriate evaluation of all aspects
influencing the MCID should be performed to build a
‘tailored’ MCID calculation method, with clear guide-
lines and a common language to optimize its use in
scientific literature. Among the potential influencing
factors, the baseline clinical status has been suggested
to play a key role [20]. Patients with poor baseline
clinical conditions could present higher MCID values
since they need greater improvements to perceive a
real clinical benefit after being treated. On the flip
side, patients in good baseline clinical conditions
could consider themselves satisfied even with small
improvements [7, 19, 16]. The proper identification of
baseline-related MCID values could present some
methodological challenges, and Terluin et al. warned
against using specific calculation methods to avoid
biased results when stratifying based on the baseline
score of the considered PROM in the MCID calculation
[20]. Among the solutions to overcome this issue, the
authors proposed a method based on the use of
a second PROM that is correlated with the PROM of
interest. Accordingly, the KOOS ADL subscale was
chosen in the present study as a second PROM,

MCID values based on the International Knee Documentation Committee (IKDC) subjective score baseline values for each major

showing a high positive correlation with the IKDC
subjective score. The large size of the study population
and the high positive correlation rate between the two
PROMs allowed to overcome the risk of bias cautioned
by Terluin et al. [20], and thus to reliably analyze how
the baseline value of the IKDC subjective score influ-
ence the MCID in this series of patients affected by
knee OA.

This study demonstrated that the baseline clinical
status of the patients' population influenced the calcu-
lation of the MCID threshold value, with different
baseline IKDC subjective scores determining different
MCID values. The calculation of MCID threshold values
in a population of knee OA patients treated with PRP
injections allowed to identify an important heterogene-
ity based on the baseline clinical status. To perform this
analysis, patients were first classified into clusters
based on the IKDC subjective score baseline values
and the MCID was calculated with an anchor-based
approach for each cluster. This analysis obtained a
wide range of MCID values, from -3.1 to 16.2. Inter-
estingly, a similarity in MCID values was found among
patients in adjacent clusters by examining these
values. This allowed for grouping patients into three
macro clusters with similar MCID values, with conse-
quent advantages for the sake of an easier clinical
applicability. Patients with baseline IKDC subjective
score <40 reported MCID values ranging between 13.5
and 16.2, patients with baseline IKDC subjective score
between 40 and 69 reported MCID values ranging
between 6.0 and 8.1, patients with baseline IKDC
subjective score =70 reported MCID values ranging
between -3.1 and -2.7. These findings based on the
stratification of patients in relation to their clinical status
confirmed the remarkable impact that baseline values
of a given PROM have on the MCID quantification.
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A further relevant insight derived from this analysis
is that the MCID calculation based on patients with a
better clinical status (IKDC subjective score 270) is
questionable, leading to negative values of MCID.
This result is clinically contradictory, as it reflects a
counterintuitive situation where patients can reach the
MCID after treatment even when reporting a lower
score in the PROM of interest at the given follow-up
time compared to baseline, and thus being actually
worsened. Therefore, the use of negative MCID val-
ues could lead researchers/physicians to misjudge the
clinical results obtained, overestimating the real
treatment success [8]. This highlights a critical aspect
of the calculation of MCID in patients in good clinical
conditions, questioning its application in these pa-
tients. Thus, when calculating the MCID in relation to a
given PROM, a cut-off value for the baseline score
should be identified, excluding from the MCID calcu-
lation patients with too high baseline clinical values to
avoid the risk of misinterpreting the real potential of
the delivered treatment.

MCID can be used instead with patients with
poorer baseline clinical conditions. However, also in
this case, this study underlined the importance of
critically analysing the patient cohort investigated, as
two main macro clusters were identified. Patients
with IKDC <40 obtained a mean MCID value of 14.6,
while patients with baseline IKDC subjective score
between 40 and 69 obtained a mean MCID value of
7.2. This translates into clinical practice as a different
perception by patients of the clinical improvement
after treatment based on their baseline clinical con-
dition. In fact, patients with the lowest baseline
clinical score needed a greater improvement to
perceive a real clinical benefit after receiving a
specific treatment, while patients in better clinical
conditions could perceive a benefit even from a
smaller clinical improvement. Patients' expectations
and satisfaction could be highly influenced by the
baseline conditions, as well as the interpretation of
study results.

This study underlined new crucial aspects to
improve the use of MCID, but it still presents some
limitations. In the present work, the stratification of
the study population in relation to the baseline
values of the IKDC subjective score led to hetero-
geneous groups' size in terms of the number of
patients. In future studies, larger cohorts of patients
should be evaluated to have equally numerous
groups of patients after stratification. Moreover,
future studies should explore if the same findings
can be obtained with other series, other treatments,
as well as other PROMs and follow-up times.
Nevertheless, this analysis allowed us to obtain new
important insights on the influence of baseline clini-
cal conditions on the MCID calculation. MCID is a
useful parameter to interpret the results of clinical
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trials, but caution is needed when using this tool and
a careful evaluation of the baseline scores of the
evaluated PROM should be performed. Patients in
baseline good clinical conditions should not be
considered when calculating the MCID in order not to
obtain too low or negative values, avoiding the risk
of overestimating the effectiveness of the evalua-
ted treatment. Moreover, patients should be stratified
at least into macro clusters, to properly define
the clinically relevant improvement. These factors
should be considered when drafting common gui-
delines for MCID calculation and use in both clinical
practice and research settings.

CONCLUSIONS

This study demonstrated that the baseline patient
clinical status influences the improvement needed to be
perceived as clinically relevant. Patients with a worse
baseline clinical status presented higher MCID levels,
while MCID lost significance in patients with high
baseline clinical values. These findings warrant apply-
ing general thresholds to a patients' cohort, showing
the remarkable impact of the baseline clinical status.
Patient stratification ensures a proper quantification of
MCID values and the identification of patients benefit-
ing from the studied treatment.
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