Preface

You and I have some important and interesting conversations coming up shortly.
However, I propose that we postpone those for a moment while I share with you
my motivations for writing this book.

The frustrations of doctors, nurses, judges, legislators, and administra-
tors that arise as they interpret healthcare research efforts are the unfortunate and
predictable products of their meager research backgrounds. It is only human for
them to grab for whatever supporting grips are available; one such handhold is
the ubiquitous p-value.

This reduction of a research effort to a single number is regrettable, but
quite understandable. The complexity of a modern healthcare research endeavor
requires a clear understanding of the circumstances in which one can generalize
results from relatively small samples to large populations. Even though the con-
cept of generalization is nonmathematical, many researchers are not its master.
Recognizing their disadvantage, they latch onto the p-value, believing that it
neatly binds these complicated features into one tidy package.

However, like continually substituting desserts for nutritious meals, the
habitual replacement of p-values for clarity of vision is unfulfilling and danger-
ous. This book reaches out to these principle-starved people. Specifically I want
to use the ubiquity of the p-value as an overture to the discussion of statistical
reasoning in medicine.

Statistical reasoning in medicine is the process by which one deter-
mines whether sample-based results can be extended or generalized to the popu-
lation at large. The concepts are straightforward, intuitive, and quite precise.
However, their application requires thoughtful consideration.

For many years the tendency in the research community has been to re-
place this deliberation with a quick and simple assessment of the p-value’s mag-
nitude. The research community, in its quest for significant results, has created a
polluted sea of p-values in which we all restlessly swim. Although p-values
were designed to make a simple statement about sampling error, for many they
have become the final arbiter of research efforts.

Investigators often gnash their teeth over this entity’s value at their
study’s conclusion: is it less than 0.05 or > 0.05? To these workers, p-values
are the switching signal for the research train. If the p-value is less than 0.05, the
research-train moves down the main track of manuscript publication, grant
awards, regulatory approval, and academic promotion. However, if the p-value
is greater than 0.05, the switch moves the other way, directing the research train
off to the elephant’s graveyard of discarded and useless studies. Replacing the
careful consideration of a research effort’s (1) methodology, (2) sample size, (3)
magnitude of the effect of interest, and (4) variability of that effect size with a
simple, hasty look at the p-value is a scientific thought-crime.
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P-values continue to be the focus of research discussions in academic
centers, remaining a staple of the medical community’s research effort. The ap-
proval of a new medical intervention commonly includes consideration of the p-
value, and arguments in courts of law for the scientific basis of an assertion fre-
quently concentrate on the size of the p-value. Clearly, many researchers, jour-
nal editors, regulators, and judges cling doggedly to its use. It is therefore all the
more curious that so few of these specialists understand either what the p-value
is or precisely what information it is designed to convey. Although they under-
stand the message that the p-value “had better be less than oh five,” there is little
understanding of either the source or justification of this ubiquitous mantra.

I don’t think we statisticians have been as helpful as possible. A biosta-
tistics professor at a school of public health once asked a statistics student sitting
for his qualifying exam (that must be passed to enter the Ph.D. candidacy
phase), “Explain what a p-value means.” The professor never received a satis-
factory response.” When biostatisticians do respond to this question, we often
give the following response, “the p-value is the conditional probability of reject-
ing the null hypothesis in favor of the alternative hypothesis when the null
hypothesis is true.” I fear that to the non-statistical world, this answer smacks of
Orwellian double-speak.

This text emphasizes an intuitive understanding of the role of the p-
value in sample-based research, deemphasizing the underlying mathematics.
This nonmathematical approach is available when the foundation principles of
statistical reasoning in medicine are clearly articulated. Our purpose here is to
clearly state and develop the principles that govern when and how one takes
results from a small sample and applies them to a larger population in healthcare
research. The enunciation of these principles brings the roles and limitations of
p-values into sharp focus.

Lemuel A. Moyé
University of Texas
School of Public Health
April, 2006

* Related by Dr. Sharon Cooper, Chair of Epidemiology and Biostatistics, Texas A&M
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