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Abstract

Keywords Background and aim: In recent years, statistical significance alone cannot
determine the impact of interventions in RCT studies, and the minimum
clinically important difference (MCID) is used to check the real value of an
intervention to enter the treatment and health system. The present study is a
narrative review of the concepts and methods of MCID calculation in
clinical trial studies to understand this diagnostic approach better.

.. . Methods: Researchers searched Google Scholar, Web of Science, and
Clinical trial PubMed by combining the keywords "MCID","distribution-based
approach”,"anchor-based approach™ and "minimum clinically important
difference” in English. , and reviewed more than a thousand studies related
to the determination and calculation of MCID, and finally the general
concept of MCID and related methods were identified and the basic
assumptions, statistical biases, and shortcomings of each method were
examined in detail.

Finding: Two acceptable methods compared to other methods were
identified, distribution-based and anchor-based. Also, the general
limitations in the exact determination of an identified MCID were: the
number and difference of scores obtained from different methods of MCID
calculation, the loss of the patient's perspective, and the relationship
between the change scores before and after treatment.

Conclusion: The purpose of MCID calculation is to determine the most
optimal treatment method both in terms of time and cost for patients. In
recent years, the importance of this issue seems more and more; Therefore,
researchers and specialists in clinical fields can use these methods
cautiously to measure the performance of their interventions in the work
and study environment.
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Extended Abstract
Introduction

One of the ways to measure the effect of
intervention in clinical trial studies is to use
statistical tests(significance). In clinical trial
studies, sometimes the treatment is clinically
effective. Still, statistically, no significant
difference is found (for example, due to the
small sample size), or sometimes, this subject is
the opposite (1). One of the ways to measure the
effect of intervention in clinical trial studies is to
use statistical tests(significance). In clinical trial
studies, sometimes the treatment is clinically
effective. Still, statistically, no significant
difference is found (for example, due to the
small sample size), or sometimes this subject is
the opposite. A  statistically significant
difference is seen, but there was no significant
change in the patient's clinical condition before
and after the intervention. The patient still
suffers from the problem. Therefore, entering it
into the health and medical care system is a
good use of time and cost (2). In clinical
research, it cannot be said with confidence that
statistically significant changes mean treatment
or improvement of the desired disorder or
disease, so minimum clinically important
difference (MCID) was introduced by Jeashka et
al. in 1989 to solve the shortcomings of
statistically ~ significant  differences. They
reasoned that although statistically significant
changes often occur during tools that measure
changes before and after an intervention, clinical
changes are of low importance in some cases,
and entering them into the health and medical
care system is worthless (3-5).

Finding approaches to the MCID

Distribution based approach

The distribution-based approach's calculation
methods to determine the MCID score are based
on statistical characteristics and sample size. They
are used when patients are unavailable to be
surveyed and describe their conditions regarding
the intervention (4,6).

The MDC

The minimum detectable change index is
related to the standard error of measurement
(SEM), called Minimum detectable change
(MDC). This index alone does not provide
information about the clinical significance of a
change because it is not dependent on clinical
changes and is valued by the MCID. In fact, the
MDC indicates to the researcher the minimum

detectable change that can be obtained above the
level of measurement error with a given
confidence level (usually a 95% confidence
level)(5). The studies in this field acknowledge
that an MCID has value and validity when its
score is higher than MDC or at least equal to it
(6,7). The following formula shows how to
calculate this index:

MDCysy, = 1.96 X V2 X SEM

Calculate the MCID based on the SEM

SEM is the standard deviation of the
measurement error in an assessment or test. This
index, which is related to error variance and the
Intraclass Correlation Coefficient (ICC), is a
measurement tool that shows how many of the
changes that occurred in a group after the
intervention can be caused by measurement error
(8,9). To calculate this index, we need the
standard deviation or SD of the pre-test or
baseline to determine how much error we may
encounter based on the reliability coefficient of
the test. To calculate the MDC in the previous
paragraph, one must first calculate the SEM using
the following formula:

SEM = SDpre or baistine X V1 —I1CC

In the preceding formula, ICC is related to the
reliability coefficient of the devices, tools, or tests
used to measure the desired variable. We also use
the following formula to calculate MCID based on
SEM:

MCID = X X SDpre or baisline [\/ (1-1cC) ]

In the prior formula, we chose X according to
the study's confidence level (1=small,
1/96=medium, 2/77=large). However, in clinical
studies, X is usually 1.96 (95% confidence level).

MCID Calculation based on the RCI

Another concept we are familiar with about
MCID is the reliable change index (RCI). If the
RCI is greater than 1.96, the change in the patient
is considered an actual change with 95%
confidence (9). This method suits studies with a
high confidence level and a high-reliability
coefficient in tools and tests(9-12). Therefore,
finally, to calculate MCID based on RCI, we use
the following formula, where X is usually equal to
1.96:

MCID = X X SDyre or paistine {12 % (1 —1CC)]

Anchor-based approach
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The anchor-based approach relates the change
in the outcome score to an external criterion that
shows the patient's view of improvement. The
external criterion can be a questionnaire or a
rating scale that assesses the patient's well-being
or symptom level. The anchor-based approach is
helpful for the clinician who wants to track the
patient's improvement and reaction to the
intervention (4-6,8)

The approach based on sensitivity and specificity

In this approach, we choose a score as MCID
with the best-discriminating power among patient
groups (the score that creates the highest
sensitivity and specificity). About MCID,
sensitivity is the proportion of patients whose
improvement was correctly diagnosed (actual
positive changes). Specificity is also the
proportion of patients who have no change, and

this lack of change is correctly recognized (actual
negative changes). A sensitivity score of 1
indicates that all actual positive cases are detected,

and a specificity score of 1 indicates that all actual
negative cases are detected. In this method, like
other methods, there is an error caused by wrong
reporting of patient improvement, which is false
negative and false positive (2).

The ROC! curve is used to identify the PRO
score with equal sensitivity and specificity to
distinguish between patients with "improvement"
and "no improvement” in the method based on
sensitivity and specificity. A ROC curve is a
graph of sensitivity (TPR?) versus specificity-1
(FPR?®) as the cutoff value moves from 0 to 1. In
the ROC curve, a model with high sensitivity and
high specificity will approach the upper left
corner of the plot, and a model with low
sensitivity and specificity will have a curve close
to the bisector line (11). ROC curve models are
well displayed in Figure 3. From right to left, the
curve shows the best effect (in intervention) or
detection (in test measurement), and the space
under the curve is 100%. As we get closer to the
left side of the arrow, the curve is closer to the
bisector line and eventually crosses it, and the
space under the curve gets smaller (24).

In this case, we have a false positive or zero in
the center of the graph, a real positive graph
(green line) in the upper corner, and a real
negative graph (red line) in the lower corner. The
probability range of the area under the curve
(AUC) varies from 0.5 to 1. 0.5 indicates the
ability to diagnose due to chance, and 1 indicates

! Receiver Operating Characteristic
2 True positive rate
3 False positive rat

the ability to diagnose improvement in all patients
correctly, and of course, the area of 0.8 to 0.9 is
good. An area of 0.7 to 0.8 is considered
relatively good. AUC indicates change or lack of
change in patients, a false negative in the center,
and a true negative in the corner of the graph (12).

Conclusion

In the present study, the authors explained the
concepts of minimum clinically important
difference or MCID and the most important
approaches to obtain it. The most useful
implication of MCID is that the treatment is
effective and the physician and patient are aware
of its impact on the patient's life. Future
researchers should better understand the factors
influencing MCID scores that are specific to the
study population. Use of the MCID score in both
the clinical and research settings is prudent until
consensus can be reached on the calculation to
address methodological, population, and pretest
dependence limitations.
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