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Preface

There is a growing need in medical research for
the contributions of professionals trained in biosta-
tistics and epidemiology, and there is a nationwide
shortage of adequate manpower. This was also a con-
clusion of recent studies carried out by the National
Research Council of the National Academy of Sciences.
Biostatistics and epidemiclogy were specifically iden-
tified as areas in which educational programs should
be supported.

The subject was discussed at length in the course
of a workshop on épidemiology and biostatistics organ-
ized by the National Cancer Institute in 1979. Since
there are not enough professionals in these fields to
meet the needs of medical schools and cancer centers
around the country, the recommendation was made that
special seminars and teaching materials be developed
to enhance the effectiveness of individuals now fill-
ing many of the positions. The statisticians attend-
ing this meeting incl@ded Theodore Colton, Valerie
Miké, and Marvin Zelen, who was then Chairman of the
Biometrics Section of the American Statistical Associ-
ation. In response to the general recommendation of
the workshop, Marvin Zelen subseguently asked Valerie
Miké to chair a new committee of the Biometrics Sec-
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b4 Preface

tion that was being established to plan a summer con-
ference on statistics in cancer research. Theodore
Colton and Kenneth Stanley agreed to serve as commit-
tee members, and were later joined by David Braun,
Richard Gelber, and Martin Lesser. A grant proposal
for suppbdbrt of this activity was submitted to the NCI
in 1980 and it was awarded in early 1981.

The conference was held at Memorial Sloan-Kettering
Cancer Center during the week of June 22-26, 1981.
Lectures and panel discussions covered a broad spec—
trum of topics, from study design and statistical
methodology to medical ethics and aspects of teaching
and consulting in the medical community. In addition
to statisticians from major institutions around the
country, the faculty included an attorney and practic-
ing physicians representing the fields of medicine,
surgery, pathology, psychiatry, and medical ethics.

This book is based on the lectures and discussions
presented at the conference. Many participants ex-
pressed the wview that the material covered would be
of interest to a wider audience and should therefore
be published as 1 volume.

The book cffers a compr-hensive overview of the
field of biostatisticss A though the emphasis of the
meeting was on cancer research, nearly everything dis-
cussed is applicable to other areas of medical inves-
tigation. Since there are currently many opportuni-
ties in biostatistics, this volume can provide useful
information for classically trained statisticians in-
terested in entering the field, and it can help those
new to the field to become more effective collabora-
tors. It can serve as stimulus for graduate students
in statistics, to nurture their interest and to pre-
pare them for careers in biostatistics. It can also
be read with benefit by clinical investigators seeking
a better understanding of statistical concepts and re-
lated multidisciplinary aspects of medical research.

The chapters in the book have been grouped accord-
ing to content. The introductory paper on the role
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of statistics in medical research is followed by a
section on epidemiology. An overview is given of
both descriptive and analytic epidemiology in the
context of cancer research, and there is a thought-
provoking article concerned with analyzing recent
trends in cancer mortality and incidence. .

The next section focuses on important issues per-
taining to c¢linical studies. Chapter 4 presents a
historical perspective and reports on the results of
a survey in which senior investigators and statisti-
cians were asked to assess the impact of statistics
on advances made in the treatment of cancer. An in-
teresting outcome was the high response rate and the
nearly complete consensus of the respondents. Chap-
ters 5 and 6 are edited transcripts of panel discus-
sions exploring ethical, legal, and psychological
issues as well as statistical problems related to the
planning of clinical studies.

A section on practical considerations provides
"how-to" information for the newcomer to clinical re-
search. Chapter 7 defines basic terms and outlines
procedures for the design of clinical trials; useful
tables for sample size calculations are also included.
Specific guidelines on data management and quality
control are offered in Chapter 8. Chapter 9 provides
the beginner with detailed instructions on acquiring
efficient and cost-effective computing capability.

It contains an annotated listing of major data base
management systems and statistical software and graph-
ics packages, complete with addresses and telephone
numbers of vendors.

The papers dealing with statistical methodology
are grouped in Chapters 10-15. These are meant to
provide an introduction to the relevant material, with
an overview of current developments. The chapters
present basic concepts of the analysis of survival
data, starting with a discussion of survival curves
and progressing to group comparisons and model build-
ing. Two chapters are devoted to the analysis of
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categorical data, using the approach of log-linear
and logistic models. The section concludes with an
assessment of methods for monitoring and stopping
clinical trials. This is the only part of the book
that contains material requiring more than an elemen-
tary baékground in statistics. But the definitions,
examples, and extensive bibliocgraphies given in each
chapter offer worthwhile information for any serious
reader.

The final section contains two panel discussions
on comimunication, and these should be of equal inter-
est to statisticians and biomedical investigators.
Chapter 16 explores problems of interaction with the
medical community in the statistician's triple role
as consultant, collaborator, and teacher. Chapter 17
is concerned with the interpretation and presentation
of statistical results.

The four multidisciplinary panel discussions help
to convey the full flavor of medical research, includ-
ing the complex and essentiallv open-ended nature of
questions pertaining to research involving human ‘sub-
jects. Treatment of controversial matters is reported
as it tock place in the various sessions. References
include guides to the vast literature of the new field
of bioethics. The texts of the Nuremberg Code and the
Declaration of Helsinki are reproduced in full at the
end of Chapter 5.

For simplicity of style the pronoun "he" has been
used throughout,

We would like to thank all those who contributed
to the preparation of this volume. In particular,
help with editing the panel discussions and reading
the papers was provided by Jenny Baglivo, David Byar,
Theodore Colteon, Mitchell Gail, Edmund Gehan, Nancy
Geller, Susan Groshen, Martin Lesser, and Howard
Thaler. Blanche Sherman gave essential administrative
support. The most extensive contribution was made by_
Larry Fishman, who first served as conference coordi-
nator and subsequently as editorial assistant. He
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carried much of the overall responsibility for commu-
nicating with the authors and assembling the material;
he then also typed the camera-ready version of the
manuscripte.

Finally, we would like to express our deep appre-
ciation to Dr. Marthana Hjortland, Program Director
for Biometry, Special Programs Branch, Division of
Cancer Cause and Prevention, National Cancer Insti-
tute, who played a significant role in providing the
advice and encouragement needed to ensure the success-
ful completion of this entire project. The work was
supported by NCI Grant CA-29801.

Valerie Miké
Kenneth E. Stanley
New York, New York
Boston, Massachusetts
April 1982
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