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Preface

As the authors of this book remind us in their introduction, classical descriptive
epidemiology was long regarded as simply a first, rather crude, step in the exploration
of an epidemiological problem. Based essentially on comparisons between populations,
it could do no more than stimulate ideas and hypotheses. Instead, it was up to analytical
epidemiology, a more precise science since it involves measurements at the individual
level, to produce firm evidence on risk factors, and it is mainly on the methodology of
this area that various books have focused over the last thirty years.

Nevertheless, | can recall a number of major successes of descriptive epidemiology.
For example, simply mapping the distribution of mortality rates for oesophageal cancer
and of alcoholic cirrhosis enabled us, with Daniel Schwartz and Odile Lasserre, to de-
monstrate a relationship between alcohol consumption and oesophageal cancer. Like-
wise, comparison between the rising curve of lung cancer mortality and that of cigarette
consumption certainly played a decisive role in focusing the attention of Richard Doll on
the link between tobacco and cancer.

in recent years, the establishment of numerous cancer registries has encouraged
many researchers to attempt to draw the maximum advantage from the data collected
on cancer incidence and mortality. This has led to many original ideas and raised many
important questions. Some biostatisticians entered this arena and they have gradually
been able to lay the necessary statistical and mathematical foundations that were lacking.
Problems such as those posed by the study of risks when the denominator is unknown,
competing risks, and autocorrelation have led to the development of solid methodological -
concepts.

The great merit of this volume is that it brings together and reviews in one coherent
text the different techniques needed for a modern approach to descriptive epidemiology.
With the help of this compilation, researchers in this field will henceforth be able to tackle
the study of their data armed with a methodological arsenal giving them the optimal
chance of success. Other readers such as doctors and public health specialists will be
able to obtain guidance, without having to enter into all the mathematical details, on how
to avoid the many pitfalls that confront those who have to interpret collections of nume-
rical data. The authors make extensive use of examples of analysis of real data sets
and show how these can be treated and interpreted, so that the reader can follow in
detail the development of the methods described and better comprehend the range of
their applications.

I have known Jacques Estéve, Ellen Benhamou and Luc Raymond for very many
years, as a productive team with complementary capabilities. | am certain that this book
that they have co-authored will provide an indispensable guide for numerous researchers
and for decision-makers in public health who are concerned with epidemiology. Perso-
nally, as an epidemiologist and oncologist, | have found it to be of the greatest interest.

Professor Robert Flamant
Director of the Gustave Roussy Institute,
Villejuif, France



Foreword

This monograph presents and discusses some methods used in descriptive epide-
miology which are relevant to cancer research. In presenting the fundamental concepts,
we have tried to keep the mathematical formulation at a level which is compatible with
an elementary knowledge of statistics and probability, but which nevertheless enables
the logical relationships between the concepts currently used in epidemiology to be un-
derstood.

With the above objective in mind. Chapter 1 describes briefly the epidemiological
context in which the methods will be used and devotes some space to their mathematical
formulation. An elementary knowledge of statistics and probability as well as some fa-
miliarity with mathematical reasoning is expected from the reader of this chapter.

Chapter 2 describes how, in practice, the analysis and comparison of incidence
and mortality can be carried out. Most attention is given to the muitiplicative model and
to the concept of proportional hazards, which is particularly relevant to cancer research.
The exposition of these notions relies on many numerical examples, but no great ma-
thematical sophistication is needed.

Chapter 3 is devoted to geographical analysis, ecological studies and analysis of
time trends. These fields are at present subjects of interesting methodological research,
and we have tried to show from several examples how modern statistical tools can consi-
derably improve the interpretation of geographical and temporal data in epidemiology.

Chapter 4 describes the methods of analysis of survival probability at an elementary
mathematical level, and the emphasis is placed on the interpretation of such data when
they are collected in the context of routine cancer registry operations. Much space is
therefore given to the concept of relative survival and many examples are presented to
show the difficulty of interpretation when the procedures for data collection may imply
several types of bias.

We have tried to give the reader sufficient understanding to use the methods which
are presented by giving the details of calculations whenever possible and some examples
of the use of the GLIM software, which is cheap, widely available and enables many
methods presented in this book to be readily implemented.

This text was first written in French and was translated by Mary Sinclair, whom we
gratefully acknowledge for her careful work. With the exception of the correction of known
errors and some inevitable adaptation of French to English style, no effort has been
made to update the content which was essentially written before 1991; this is why some
recent references which would have been relevant are not included.

The finalization of the manuscript of this monograph benefited from the careful
reading of John Cheney. We gratefully acknowledge his help.
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