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Statistical and Clinical Significance 

I n most quantitative research, various tests are used to
answer the question of interest. When results are
reported, the statistical test score is provided with the

significance level. Most of the journal’s readers probably
understand that if a test is significant at whatever level
was set, the results were positive in the predicted direc-
tion. In this column, I will discuss the meaning of the
tests of significance as well as how statistical significance
relates to clinical significance.

Statistical Significance
Statistical significance is the probability that an effect

seen in a study is not likely to be due only to chance vari-
ation (Polit & Beck, 2010). The statistic is testing the null
hypothesis, a statistical concept that no relationship
exists between the two variables being studied. In reality,
even unrelated variables will show some relationship or
some difference in the case of experiments due to normal
variation of data. So, the test is determining if the null
hypothesis is probably true or false (Goodman, 2008). We
assume if the null is determined to be false, then the
research hypothesis concerning a relationship or differ-
ence is true. In other words, the test determines if the dif-
ference is one that might have occurred due to normal
variation or if there is a likelihood of a relationship.
Statistical significance is conveyed in probability terms
(this is the source of the letter p). If the test is significant,
there is a probability of a relationship. Significance level
is used as a value judgment about the results of the test;
however, it is not the same as clinical importance, which
will be discussed later (Polit & Beck, 2010).

The test for significance is based on whatever statisti-
cal test was done in the study. For example, in both stud-
ies reported in this issue (Ambutas, Staffileno, & Fogg,
2014; Wrobleski, Joswiak, Dunn, Maxson, & Holland,
2014), researchers used t-tests and chi-squared tests to
determine the differences between two groups and they
reported the significance level for each of their results.
With a significance level of p<0.05, we are assuming a 5%
possibility the results were actually nonsignificant or a
Type I error (Rempher & Miller, 2008). To ensure an even
smaller chance of having a Type I error, the statistical sig-
nificance test can be set at 0.01. The level of significance
should be set prior to the analysis. Researchers should
report the actual significance statistic, which is indicated
by p (American Psychological Association, 2010).

The choices of 0.05 or 0.01 for a significance level are
based on convention and are arbitrary. There are many
misconceptions about significance levels (Goodman,
2008). The significance of a particular test score should be
considered only one piece of information about a study.
In particular, significance levels do not indicate the mag-
nitude of the relationship or how big the difference is
between the control group and the experimental group
(Conn, Chan, & Cooper, 2014). This leads to the key con-
cept of clinical significance or clinical importance.

Clinical Significance 
Readers should not confuse statistical significance with

clinical significance. If there is a large enough sample,
even a trivial relationship can be statistically significant.
Even when there is a statistical significant relationship,
however, there may be little clinical importance. In addi-
tion, the question arises of whether patient treatment
should be changed based on the results (Man-Son-Hing et
al., 2002). For example, as part of a study, patients took a
test of their knowledge of diabetes, a class then was given,
and they were tested after the class. If, on average, the
patients answered one more question correctly on the
test than a control group, is that really clinically signifi-
cant? This is why confidence intervals are receiving more
attention in medical and nursing research (Conn et al.,
2014). Confidence intervals identify the range within
which the real results would fail on 95% of the occasions,
if the study was conducted many times. This adds to our
understanding, but is still insufficient. Statistical tests
alone cannot identify how important the results are to
clinical practice.

Researchers and readers of research should consider
what would make the results clinically meaningful.
Clinical significance measures how large a difference in
treatment must be in order for a change in practice to
occur, or how large a relationship would be needed for
significance. This requires judgment by clinicians.
Wrobleski and colleagues (2014) addressed not only the
significance level of the length-of-stay outcome, but also
provided the average of the two groups (a difference of
almost 3 days). A reduction in the length of stay of 3 days
is likely to be a clinically important difference for patient
care. In health care research, clinical significance can be
determined by consensus of expert opinion or left to
readers to determine for their own patient populations.

Clinical importance can be used with confidence inter-
vals to determine an appropriate sample size. Ambutas and
co-authors (2014) determined a sample size of 200 was nec-
essary to allow detection of a 2% change in the rate of pres-
sure ulcers between the two taping devices, as this would be
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the lowest rate of improvement that would have an effect
on patient satisfaction. This is an example of using clinical
importance to make research decisions and to increase the
power of the study to detect change. This is known as the
minimally detectable difference, which helps quantify clinical-
ly important issues (Man-Son-Hing et al., 2002).

Another way to examine clinical significance is with the
effect size. The magnitude or effect size of an intervention
or relationship can be determined statistically. Small, medi-
um, and large treatment effects can correlate with Cohen’s
d indices of 0.2, 0.5, or 0.8. These statistics can give readers
an idea of how big the change or effect is when comparing
one group to another. Other tests of treatment effects are
relative risk ratios, odds ratios, number to treat, and area
under the curve (McGough & Faraone, 2009).

Ultimately, clinical importance of a particular result
must be determined by the clinician. Clinicians under-
stand their patients, the clinical course of their condi-
tions, and the practice setting. Readers should consider
both statistical significance and clinical importance when
examining the results of research studies. If more infor-
mation is needed, a good statistical textbook or the refer-
ences in this column may be helpful. 
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