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Key passages

Meta-analysis, decision analysis, and cost-effectiveness analysis are conceptually
related quantitative methods for combining information to arrive at a summary
conclusion. Development of each of the three methods grew out of the need to
resolve uncertainty: for meta-analysis, uncertainty about the medical literature;
for decision analysis, uncertainty about management of clinical problems; and for
cost-effectiveness analysis, uncertainty about how best to allocate resources. All
play a large and increasingly important role in formulation of policy recommen-
dations in medicine. Their use in summarizing information from the burgeoning,




often contradictory literature of medicine has become widespread.

I decided to write a book describing how to do these three kinds of research in
the winter of 1990. At that time, I was working with a number of students and
fellows who wanted experience doing research but who had no time to carry out
meaningful studies that involved collecting data from human subjects. I had pre-
viously identified several important questions that I thought might be addressed
with meta-analysis, decision analysis, or cost-effectiveness analysis, and I recruited
students to work on these projects with me over the spring and summer.

I soon discovered that the seductive simplicity of the results of published stud-
ies that used the three methods belied enormous complexity in their proper con-
duct. It became apparent in working with students that successful use of any of
the methods required a great deal of knowledge about research study design, prac-
tical skills in data collection, a firm understanding of statistics, and an ability to
critically evaluate and recognize the limitations inherent in each method. Much
to my dismay, no generalized discussion of any of the three methods written at a
level appropriate for students or fellows was available. What had been written
tended to focus on the quantitative aspects of each method to the exclusion of
discussion of the practical aspects of information retrieval and interpretation.

More important, there had never been an attempt to unify the three topics,
although their conceptual similarity as methods that “synthesize™ information
quantitatively seems obvious. The three methods are considered together in this
book in the belief that a scientist interested in one is also likely to be eventually
interested in all three. In addition, meta-analysis can often enhance estimation of
probabilities in a decision analysis, and constructing a decision tree is the first step
in a cost-effectiveness analysis.

This book describes how to design, conduct, analyze, and interpret these three
types of synthetic studies. The book describes in detail how to collect the data
necessary to do the studies. Basic statistical methods for meta-analysis and quan-
titative methods necessary to do decision analysis are presented. Information on
how to measure cost is provided. The book includes many published examples of
analyses using the three techniques as well as some unpublished data. Examples
of analyses that yield incorrect or problematic conclusions are also given, as there
15 often more to be learned from failure than from success. The limitations of the
methods are described fully, and, I hope, honestly.

The book tries to present sufficient detail on the practical aspects of the appli-
cation of the methods so that a novice could do a simple analysis knowing nothing
more than what is in the book. The book attempts not to repeat advanced material
on decision analysis that is covered well in textbooks by Weinstein and Fineberg
(Clinical Decision Analysis) and Sox et al. (Medical Decision Making). Cost-effec-
tiveness analysis is covered at a level suitable for many physicians, but it will not
be useful to economists or experts in cost-effectiveness analysis.

The reader who has taken an introductory course in both epidemiology and
biostatistics should be prepared to read the basic text. Some of the material on
statistical analysis of meta-analytic data may require more advanced preparation.
Even the reader with little direct experience in carrying out studies using these
methods will profit from reading the discussion of the limitations of the methods.
In addition, policymakers without direct research experience will learn how better
to utilize data from the three types of studies.

In a perfect world, every important topic in medicine would be studied using
a randomized clinical trial; a single definitive study would always be available;
when interventions were known to work, they would be available to everyone. The
reality of the scientific and fiscal world in which we live is far from this ideal. It is
not possible to study all medical treatments in experiments. Single studies are

almost never definitive. We cannot afford to pay for everything that might be done
for natients. Given these realities the need for evnthecic afinfarmatian ta aualinata
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effectiveness and to evaluate costs is irrefutable. My hope is that this book will
help foster rational decision making in medicine based on systematic use of the
information we already have.

San Francisco D.B.P.
May 1993
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