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“The primary product
of a research inquiry is

one or more measures
of effect size, not p
values.”
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Statistical Analysis of
Research Results

ACCP has encouraged excellent research '
with excellent statistical analysis. |

The quality of research and statistical
analysis have improved tremendously.

To keep pace with changes in
requirements for statistical analysis in
publications, ACCP needs to “move
beyond P < 0.05”

ACCP needs to continue to be a leader
in Asia in the statistical revolution.




P VALUES

Journal editors: in addition to P Values,
report EFFECT SIZES.

“Avoid relying solely on statistical P Value
hypothesis testing, such as P values, ['pé val-()yi]

which fail to convey important ,
information about effect size and 2 } A statistical measure used

precision of estimates. to determine the likelihood
that an observed outcome

New England Journal of Medicine: is the result of chance.
“significance tests should be
accompanied by effect estimates with
standard errors or confidence
intervals.”

2 Investopedia

ICJME https://www.icmje.org/recommendations/browse/manuscript-preparation/




No longer is it
acceptable to infer
meaning of research
results solely on the
basis of P values.



Need to
Interpret
Effect Sizes

 There is a need to:

* Interpret Effect Sizes

 Distinguish Practical (clinical) from Statistical
significance

» Gauge the POWER of published research

» Design studies with sufficient POWER to detect
sought-after results

Ellis PD. The Essential Guide top Effect Sizes. Cambridge University Press, Cambridge UK, 2010




American
Statistical
Association
Statement on P
Values

Dlelilelll Do not base conclusions solely on
statistical significance (P < 0.05)

MeJ1[o1@ Do not believe there is no effect just
oI [5AY/=) DECAUSERND=N0205

Wasserstein RL, Schirm AL, Lazar NA. Moving to a world beyond "P<0.05". The American

Statistician. 2019;73(sup):1-19.




Reconsider the Role of
the P Value

* In a study comparing a new hypertension
drug against placebo ---

» Not enough to just attain a statistically
significant difference.

» There must also be compelling evidence
of CLINICAL SIGNIFICANCE

» We need to reconsider the role of the P
value.

Jiroutek MR, Turner JR. buying a significant result: Do we need to reconsider the fole of the P value. J Clin' Hypertens:

2017;19(9):919-921
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Observed data




New England Journal of Medicine Editorial

“We have become increasingly
concerned about the overuse
and misinterpretation of
significance testing and P values
in the medical literature.”

J Med 2019;382(3):285-286




Core Set of
Best

Statistical
Practices

Jiroutek MR, Turner JR. Buying a significant result: Do we need to reconsider the role of the P
value? J Clin Hypertens. 2017;19(9):919-921




EFFECT SIZE




EFFECT SIZE

» Primary purpose of research:

» to estimate the magnitude
and direction of effects

« Example: To measure the size
of the effect of a drug on blood
pressure.

» Adifference between drug A
and drug B on SBP of 2.4 mmHg
may be statistically significant ---
but is it clinically significant?

Ellis PD. The Essential Guide to Effect Sizes. Cambridge University
Press, Cambridge UK, 2010.
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Estimating the Size of Effects is What
Researchers Do

 The effect that is measured in
most ACCP research is the

result of a treatment of
intervention. o STATISTICAL SIGNIFICANCE

e |t is essential that researchers  * PRACTICAL (CLINICAL)
interpret not only the SIGNIFICANCE
statistical significance of
results but also their practical
(clinical) significance as well.

Elliz PD. The Essential Guide to Effect Sizes. Cambridge University Press Cambridge UK, 2010.




Distinguish

Interpret practical
There is a eFFECT Sizes | (<Unical) from
Need for ACCP siemficance
Researchers
to: Guage the S

POWER of
published
research

POWER to
detect sought-
after effects.

Editorial. The ASA's Statement on p-values: Contest, Process, and Purpose. [The American
Statistical. 2016;70(2):129-133




The
Researcher
Needs to Ask
Two Questions

How do | interpret the
practical or everyday
significance of my
research results?

Does my study have
sufficient POWER to
find what | am
seeking?

Ellis PD. The Essential Guide to Effect Sizes. Cambridge University Press, Cambridge UK; 2010.



IT IS NO LONGER
ACCEPTABLE TO INFER

MEANING SOLELY ON
THE BASIS OF P VALUES




Does my study have enough POWER?

gg;:;rtg be asked and calculated before any study WHAT IS POWER?
ol the probability that the study will detect the Power = the probability of correctly rejecting a false null
ot hypothesis (when the alternative hypothesis is true)

Many studies do not have the POWER to detect the Power=1-p

effect the researchers is looking for.
. . _ i More powerful experiment = better chance of rejecting a false null
Insufficient power means: increased risk of missing hypothesis

any real effects (a Type Il error)
. _ 5 Thus, reducing the likelihood of Type Il error
Many journal editors ask the researcher to submit

the results of a prospective power analysis.

Ellis PD. the Essential Guide to Effect Sizes. Cambridge University Press, Cambridge UK, 2010.




EFFECT SIZE

Ellis PD. the Essential Guide to Effect Sizes. Cambridge University Press, Cambridge UK, 2010.




CONCLUSION

It is strongly suggested that the Asian
Conference on Clinical Pharmacy (ACCP)
seize this opportunity to become the
leader in appropriately reporting,
interpreting, and publishing the results of
important clinical pharmacy research in

Asia.

Join the movement in statistics to MOVE
BEYOND “P < 0.05”




