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Clinicians and clinical scientists often simplify statistics as 
much as possible and rely much on the statistical numbers. 
One of the authors mentors during residency explained: 
“Once the statistician hands you the results, just look at the p 
values!”. In some instance, oversimplifying helps a clinician 
not to get lost in the plethora of different statistical methods 
and numbers. On the other instance, it has a high potential 
leading to misleading interpretations.

Understanding the principles of statistics and going for 
statistically significant findings is crucial, but it is a bit more 
complicated than that [8]. There is a substantial qualitative 
difference between a statistically significant difference and 
a clinically relevant difference. Statistically significant dif-
ference is a mathematical term that means unlikeliness of a 
difference occurring by chance and is amplified in studies 
with large sample sizes. It does not necessarily mean that it 
will have a clinical impact on an individual. Clinical differ-
ence means an actual change for the patient that he/she can 
perceive as relevant. For example, a surgical procedure that 
has been performed on many subjects and brought a small 
benefit in patients score, can show a statistically significant 
difference due to the high number of study participants 
(i.e. the study is overpowered). The statistical power of the 
study made significant difference despite the actual low or 
not even measurable benefit of the procedure for the single 

participant. The procedure should therefore not be imple-
mented in clinical practice [10]. As clinicians, both when 
performing a study or critically reviewing one, beside other 
aspects mentioned in several checklists [9], clinical differ-
ence should have an advantage in contrary to pure statisti-
cal data. The combination of statistical analysis and clinical 
judgement should be used to elucidate Minimal clinically 
important difference (MCID), with a role to “bridge the gap 
between clinical and statistical significance” [1].

By definition, MCID would be the threshold value for 
the smallest change in a patient-reported outcome measure 
(PROM) that is considered worthwhile to patients [3]. In 
other words, it helps to understand the slightest difference 
in a result of a treatment or intervention that would actually 
make a meaningful difference (increase or decrease) to a 
patient’s status. The term MCID was first mentioned in 1989 
by Jaeschke who defined it as “the smallest difference 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 management” [5]. Similar measures 
to MCID like minimal clinically important improvement 
(MCII) or patient acceptable symptom state (PASS), focus 
only on a positive change and acceptable level of function-
ing, respectively. The MCID evaluates if a patient truly feels 
better or worse after the treatment [6].

Clinicians have been trying to adequately define how 
MCID will be derived most precisely. There are two meth-
ods of obtaining this derivation: the anchor-based and dis-
tribution-based methods. They are different by their origin, 
with anchor-based being more oriented to clinical status and 
distribution-based being more mathematical, with founda-
tion in statistics [1].

Anchor-based derivations rely on subjective or objective 
measures that are known to be clinically meaningful, such as 
Global Transition Question or clinical endpoint. For exam-
ple, when deriving an MCID for a PROM used to assess 
knee joint pathology and outcome, other PROMs and clini-
cal outcomes (e.g. need for revision or return to sports) may 
considered as anchors [6]. Another example is the assess-
ment of lower-back pain, where PROMs can be anchored to 
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socioeconomic outcomes or taken the impact of pain medi-
cation [3, 4]. In many cases, the Global Transition Question, 
where patients assess their overall level of functioning, is 
used as an anchor [1]. The MCID is computed as the differ-
ence between the baseline value and the value at which the 
patient reports a meaningful change on the relevant anchor 
question [3]. For example, one of the anchor-based methods 
for deriving MCID is the  75th percentile. In this method, a 
defined value is chosen when 75% of the patients demon-
strated clinically important increase in their PROMs, accord-
ing to the anchor question. These patients are considered as 
“responders”, with a positive visible effect [6]. All anchor 
based approaches use external criterion, and different vari-
ations of the approach may be identified: ‘‘within-patients’’ 
score change, ‘‘between-patients’’ score change, sensitiv-
ity- and specificity-based approach and social comparison 
approach [3].

Distribution-based derivation rely purely on statisti-
cal data. Different measures of variability can be used: the 
standard deviation, standard error of measurement, the effect 
size, or the minimum detectable change [3]. Most commonly 
the standard deviation is used [1]. A systematic review has 
shown that a standard deviation of 0.5 of the observed 
change in PROMs approximated the published MCID in 
many cases. The authors in this review concluded that a 
standard deviation of 0.5 represents the limit of the human 
mental discriminative capacity [7]. Critics have argued that 
this approach neglects to consider the clinical significance 
change in clinical outcome.

The first drawback of MCID definition is that each deri-
vation method can produce different values which shows 
inconsistency in definitions. The anchor-based methods 
are mostly reliant on clinical status and suffer from a lack 
of standardization [1]. They depend largely on the anchor 
scales and how accurate are the differences between the lev-
els on the scale, which determines how large can MCID be. 
Some authors state that it is a statistical fallacy comparing 
one subjective self-report to another, like PROMs to other 
PROMs [4]. Also, one anchor question can hardly cover all 
changes in PROMs [6]. Distribution-based derivations are 
statistically sound, but do not address the clinical importance 
entirely, which is neglecting the very purpose of MCID [3]. 
Actually, they mostly just show the minimum value below 
which a change score on a self-report may likely be because 
of a measurement error [1]. Another drawback is that clinical 
changes are associated with the baseline levels; i.e. MCID 
is population specific. For example, patients with lesser dis-
ability cannot show a substantial improvement (i.e. floor 
effect) [3].

MCID can be of help in analyzing the PROMs, and 
can also be used to calculate power analysis, and estimate 
adequate sample sizes in clinical trials [2, 6]. By know-
ing the expected MCID for a particular outcome measure, 

researchers can determine the sample size needed to detect 
a statistically significant difference between treatment 
groups.

After some years, another mentor cited a quote by a 
philosopher William James that changed first authors per-
spective: “A difference which makes no difference, is no 
difference.”. A statistical difference can just be a numerical 
value with little or no difference to the patient’s quality of 
life or the efficacy of some procedure.

The overall aim of scientists is to improve patient care 
by improving orthopaedics research quality. Trying to 
see through the statistical mist and elucidate if the treat-
ment reaches a clinical threshold of relevance will have 
a major contribution to this process. And once again, do 
not just look at the “Ps” and remember well the P.S. of 
this editorial.

P.S. Find a great mentor, for this will surely make an 
important difference.

Data availability No data available.
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