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The statistical approaches to medical inquiry involve p value to interpret and report the research
results. The research result is supposed to impact clinical decision-making in clinical practice. This
research outcome must be of adequate magnitude to have clinical importance. The statistical
significance as evaluated by the p value does not reveal information about the clinical importance of
the research outcome. This puts challenges in proper interpretation of research results in order to
incorporate the research outcome into clinical practices. In evidence based practice, the decision to
make research a reality needs to go beyond statistical significance. To overcome the limitations with

p value, it has been suggested to include effect-size metrics so that the research outcome can be
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viewed more objectively along with research results obtained in the past.
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INTRODUCTION

The p value remains the cornerstone of the quantitative clinical
studies. It takes the binary approach of statistical significance
to divide the entire data into statistically “significant” and
“insignificant” outcomes based on the arbitrary cut off i.e. level
of significance generally set at 0.05. This statistical
significance determined by p value is quite limited in clinical
research because a statistically significant research outcome
may be clinically insignificant whereas a statistically
insignificant research outcome may be clinically significant. A
clinically significant research outcome must be incorporated in
clinical decision-making as dictated by the evidence-based
practice'. Statistical significance alone may not reveal all
information about the clinical significance™**. Therefore, it is
not enough only to understand what the p value is but it is also
important to understand what the p value is not’. The statistical
significance indicates whether the effect exists whereas clinical
significance makes the researcher understand the size of the
effect letting him determine the clinical meaningfulness”*’. In
other words, the clinician is able to decide whether the
treatment is effective enough in order to apply it into clinical
practice based on the magnitude of the effect.

*Corresponding author: Dinesh Kumar Bagga

Determining statistical significance

The p value gathers evidence to reject the null hypothesis. The
level of significance or o value (which is acceptable limit of
Type I or a error when the null hypothesis is true); is generally
fixed at 0.05. The p<0.05 provides adequate evidence to reject
the null hypothesis. Type II or § error is failure to reject null
hypothesis when it is actually false. In other words, it is failure
to detect the difference between groups when one exists.
Therefore the probability of detecting the difference, when one
exists, by rejecting null hypothesis (or by not making a 3 error)
is the statistical power denoted as (1-f). The statistical power
primarily depends upon the effect-size and the sample size.
With bigger effect-size, we need smaller sample size to achieve
the desirable statistical power. The power analysis calculates
the minimum sample size to ensure the adequate statistical
power to the study. Statistical significance is set at 0.05.
Statistical power of 80% (0.8) is generally accepted. The
sample size can be calculated based on the effect size obtained
from the previous studies or the pilot study on a few samples of
the main study. A smaller sample size may demonstrate
statistically non-significant results which may be clinically
important ones. On the other hand, the larger sample size may
show statistically significant differences which may be of
clinically little significance. An increase in sample size may
make the ‘insignificant’ difference into the ‘significant’
difference due to an increase in statistical power'.
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This dependence of statistical significance testing on the
sample size and abuse of p value due to the arbitrarily set level
of significance are the main limitations of hypothesis testing.
To add, small samples and heterogeneity in clinical studies put
further limitations. In view of these limitations with the use of
statistical significance testing alone, it is suggested to
incorporate other clinically relevant measures such as effect-
size while reporting the research results''.

Determining clinical significance

Robert Abelson mentioned the “MAGIC criteria” (an acronym
for magnitude, articulation, generality, interestingness &
credibility)'?. This magnitude of the effect also known as
effect-size is a very important measure of clinical significance.
There is a quest to find out beyond ‘whether the difference
exists’ to “how big this difference could be’.

The p value is limited only to find out the probability of the
difference between the groups. Lower p value merely indicates
that lower is the probability of rejecting null hypothesis when it
is true but does not indicate the bigger effect-size as taken by
many13 1r::searchers due to their misconceptions about p
value ™.

Effect-size refers to the magnitude of the observed effect/
difference or strength of the relationship between the variables
in contrast to the statistical significance judged by the p value
merely reflecting the likelihood of the difference existed by
chance only.

The effect-size is a valuable tool in reporting and interpreting
the clinical significance. The inclusion of effect-size in addition
to the p value broadens the concept of statistical approach to
the scientific problem solving methods. The reporting of effect-
size in original research is still not a common practice. This
remains limited to the meta-analysis which makes use of
pooling the sample data from different studies and putting them
to the statistical tests for drawing statistical inferences.
Although the origin of such useful measure can be traced back
to 1960", its significance came into recognition during 1990’
Still reporting of effect-size measures is not a routine practice
in the research studies and the interpretation remains limited to
the p value.

Effect-size is a standardized unit free measure which helps a
researcher to understand the magnitude of the research outcome
in his study in the backdrop of the previously conducted
studies. Furthermore, it lets the researcher to make a decision
regarding the incorporation of the research outcome into
clinical practice. Here, it is important to mention that p value
and effect-size are complementary to each other. Hence, both
should be reported to get to a larger picture of the research
outcome and reach to a more meaningful conclusion.

CONCLUSION

The p value represents the statistical significance in terms of
the probability of rejecting null hypothesis when it is true. This
does not refer to the magnitude of the observed difference
between the groups studied in the experiment. The effect-size
refers to the magnitude of the difference.

This helps in interpreting the research outcome along with the
studies done in past and in making a decision for incorporation
of the clinical research into the clinical practice based on
clinical significance rather than just statistical significance.

The statistical significance and the effect-size are
complementary to each other. Therefore, both must be reported
and utilized for interpretation of the research study.

The use of effect-size is limited to the meta-analysis but it is
highly recommended that this needs to be reported in the
original studies, too.
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