
Twenty-five years have elapsed since we first began drafting our thoughts 
about using and understanding the statistical methods commonly employed 
in medical research. In the meantime, AIDS, SARS and avian flu, to name only 
three public health concerns, have burst onto the world stage. So, too, have 
fears of terrorism, the consequences of global warming and the next pandem-
ic. Communication has been transformed, not least through the development 
of the World Wide Web. Twenty-five years ago, it would have required remark-
able prescience to foretell, even in the vaguest of terms, how circumstances and 
events would unfold.

Even to predict the changes in attitudes that have occurred concerning 
smoking in public places, and the dangers of unprotected, excessive exposure 
to sunlight might have seemed highly speculative when Using and Understand-
ing Medical Statistics first appeared in print.From the perspective of our goals 
in conceiving the first edition, the fairly widespread adoption of the phrase 
‘evidence-based medicine’ is particularly noteworthy. It implicitly reflects the 
increased understanding, by physicians, that a basic grasp of statistical con-
cepts and a passing appreciation for what statistical analysis can and cannot 
do is essential if one wants to be able to read and evaluate the medical litera-
ture.

When the first edition appeared, we hoped to make a small contribution 
to such effective use of the medical literature. Never in our wildest dreams did 
we imagine that four editions would be published in English, as well as foreign 
language editions in Italian, Spanish and in Japanese. And when we first began 
writing, we certainly did not anticipate the topics that would become com-
monplace in the medical research literature, and which we might therefore feel 
were appropriate to try and explain to our readers.
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How does this edition differ from its predecessor? In our opinion, the 
fourth edition represents the most substantial revision of Using and Under-
standing Medical Statistics since the book was first published in 1984. As med-
ical research has evolved, the statistical methods that are used to sift study data 
and adduce convincing evidence of improvement and innovation have become 
increasingly sophisticated. As a result, we have added entirely new chapters on 
Poisson regression, the analysis of variance, meta-analysis, diagnostic tests 
and the subject of measurement agreement and reliability. In addition, there 
are sections describing new topics in the chapters on longitudinal studies, data 
analysis, and clinical trials. Because statistical software is now widely avail-
able, we have removed the nine pages of statistical tables pertaining to Fisher’s 
exact test;  there are now many computational tools that will evaluate the exact 
significance level of this widely-used hypothesis test. Since there is now a chap-
ter describing Poisson regression, we have also been able to add a new section 
to the chapter on epidemiological applications, one that describes the use of 
this tool to analyze the classic cohort study of smoking and coronary mortal-
ity reported by Doll and Hill. The changes in the public attitude towards smok-
ing to which we previously referred are in large measure due to the pioneering 
efforts of Drs. Doll and Hill, and their work provides an outstanding example 
of fruitful collaboration between medical and statistical scientists. Finally, we 
must admit that the goal we identified in the first edition to have most chapters 
represent a single evening’s reading has proved increasingly difficult to 
achieve.

First drafts of most of this new material were developed last year while 
DEM was an antipodean sabbaticant in the Centre for Clinical Epidemiology 
and Biostatistics at the University of Newcastle, and VTF made use of the ex-
cellent research facilities of his employer, the MRC Biostatistics Unit in Cam-
bridge, England. We want to thank the Director and staff of the Centre – and 
particularly Professor Robert W. Gibberd – for generously providing DEM 
with a quiet office, as well as access to library and computing facilities. We also 
thank Professor Simon G. Thompson, the Director of the Biostatistics Unit, 
and the Unit staff for their support of VTF’s efforts. Although the authors were 
half a world apart, the tangible encouragement of colleagues made writing and 
collaboration on a first draft of the fourth edition relatively easy.  

Thanks are also due to our publisher, S. Karger AG in Basel, and especial-
ly to Rolf Steinebrunner, in production management, and Ms. Deborah Lau-
tenschlager with whom we worked on this edition. We are particularly grateful 
to Rolf who has overseen the publication of all four editions of the book, and 
plans to retire at the end of 2006. It has been our privilege to enjoy such a long 
and fruitful relationship with Rolf, and everyone at Karger who has partici-
pated in publishing Using and Understanding Medical Statistics. We hope 
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Rolf ’s retirement years will be as fulfilling, and enjoyable, as his working ca-
reer at Karger seems to us to have been.

For both of us, this year, 2006, marks significant anniversaries of our wed-
dings. In recognition of those pivotal events in our personal lives, once again 
we dedicate whatever our efforts may have achieved to the two special indi-
viduals whose love and support have sustained and enriched our lives for more 
than half a century of unforgettable, shared experience.

D.E. Matthews
V.T. Farewell
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   The world today is a very different place from what it was 12 years ago. 
Setting aside all the political changes that have occurred since  Using and Un-
derstanding Medical Statistics  was first published, there have been extraordi-
nary developments in computing technology that have affected both the prac-
tice of medicine and the statistical methods that researchers use to evaluate 
medical progress. We will leave it to you, the readers of this book, to reflect on 
how medical practice has changed. From the statistical perspective, consider 
that when the first edition was published, access to statistical packages that 
would fit relative risk regression models to survival data was somewhat lim-
ited. More often than not, use of this software would have required the assis-
tance of a statistician familiar with the input-output quirks and other vagaries 
of the routines. Now, the same models are a standard feature of many com-
mercial software packages. Data input is often accomplished using spreadsheet 
editors, and most of the key aspects of model selection and fitting can be car-
ried out by simply clicking the mouse on the correct item in a pull-down menu. 
Seconds later, the results of the analysis scroll across the screen. Perhaps the 
most astonishing aspect of this revolution in statistical analysis is the fact that 
one can carry out such analyses virtually anywhere – sitting in an airplane, 
riding on a train, or logged in from an office on one continent to a remote ma-
chine halfway round the globe.

  The ease with which statistical analyses can now be carried out makes the 
focus of this book all the more important. Readers of the medical literature in 
former times may well have thought that a statistically significant result was, 
perhaps, the primary determinant in the editorial process of selection and 
publication. However, it has not been, and is not, sufficient simply to carry out 
some statistical analysis of medical data with this goal in mind.
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  Now that complex statistical analyses are easy to execute, it is particularly 
important that the focus for medical researchers shifts from computation to 
interpretation and understanding. Readers of the medical journals, now more 
than ever, need the ability to read and critically appraise the results of various 
studies that deal with issues in the practice of medicine such as new treat-
ments for a specific disease, the natural history of conditions such as AIDS, or 
the public health benefit of a new screening program for breast or prostate 
 cancer.

  What is different about the third edition of  Using and Understanding Med-
ical Statistics?  First, there are two new chapters. One of these provides readers 
with an introduction to the analysis of longitudinal data. We describe two 
quite different approaches to the analysis of such studies; both methods are 
beginning to find their way into the mainstream of medical literature. The 
second new chapter augments material concerning the design of clinical trials 
that appeared in the first and second editions. Readers are introduced to topics 
such as the use of surrogate markers, multiple outcomes, equivalence trials, 
and the design of efficacy-toxicity studies.

  In addition to these new chapters, we have reorganized the last third of the 
book so that the actual order in which topics are introduced precedes their 
routine use. In this respect the second edition contained one glaring pedagog-
ical error that we are pleased to have the opportunity to rectify. As well, we 
have taken great pains to carefully re-phrase sentences and paragraphs that did 
not stand up to scrutiny. We were greatly assisted in this exercise by a Danish 
medical statistician, Dr. Jørgen Hilden, who sent us several pages of construc-
tive remarks that revealed deficiencies in the second edition. We, and our read-
ers, owe Dr. Hilden a substantial debt of gratitude for this generous exercise of 
his experience, insight, and labour.

  We conclude with one final observation concerning the impact of techno-
logical change on normal patterns of work. When the first edition was being 
prepared, Mrs. Joy Hoggarth typed the manuscript for us, and did a superb job. 
The second edition was typeset by Ms Lynda Clarke, whose productivity at the 
keyboard was astonishing. Now both of us write directly onto computers or X-
terminals that occupy a corner of the desk, so we have no one to thank for ca-
pably assisting us in the preparation of the manuscript for the third edition. 
On the other hand, we are pleased to say that no technological change prevents 
us from dedicating this third edition to the same very special people to whom 
the first and second editions were also dedicated.

   D.E. Matthews 
   V.T. Farewell 
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   Slightly less than four years have elapsed since the preface to the first edi-
tion was written. In the meantime, we have been surprised, and pleased, by the 
response to the first edition. The letters and comments which we have received 
from readers and reviewers on several continents have brought us much satis-
faction. Suggestions and criticisms have helped us to understand specific top-
ics where the first edition failed to meet the goals which we had established. 
Despite our best intentions, there were inevitable errors in the first edition 
which we were anxious to correct. Consequently, when the publisher inquired 
about the possibility of a revised edition, we realized that it would be an op-
portunity to rectify both kinds of flaws simultaneously.

  How do the two editions differ? Apart from minor corrections to Table 3.4 
and the elimination of errors which appear to be randomly distributed through 
the chapters, the principal differences may be found in the second half of the 
book. The example in chapter 10 has been changed to one which we believe 
suits better the purpose we intend to achieve. Sections have been added to 
chapters 11, 12 and 14 which treat topics that were previously omitted. In some 
ways, these additions reflect the changing face of medical statistics, and the 
clinical investigations in which statistical methods play an important role. 
However, the major difference between the editions is the addition of chapter 
16, which concerns epidemiological studies. The topics treated in the final 
chapter illustrate just how much the use of sophisticated statistical analysis has 
permeated the recent practice of epidemiology. At the same time, this new 
chapter knits together the fabric of the book, drawing on methods which we 
have introduced in previous chapters to analyze data from various epidemio-
logical studies. In that respect, chapter 16 does what no chapter in the first edi-
tion was able to do. We hope its inclusion in the second edition will help all 
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readers, even those whose main interest is not directed towards epidemiology, 
to integrate their understanding and extend their appreciation for the use of 
statistical methods in medical research.

  We are grateful to Ms Lynda Clarke in the Department of Statistics and 
Actuarial Science at the University of Waterloo. Her skill and cheerful co-
operation made light work of all our changes in the process of preparing the 
revised manuscript.

   D.E. Matthews 
   V.T. Farewell 
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The origins of this book can be traced to a short course which was offered 
in the autumn of 1980 to medical researchers at the Fred Hutchinson Cancer 
Research Center. The syllabus for that course was drawn up to meet the spe-
cific needs of those researchers. After re-examining the material we had pre-
sented, we felt that the content of the course and the approach we had adopted 
were different from their counterparts in familiar introductory books on sta-
tistics, even those which were written specifically for medical researchers. Un-
solicited comments from course participants encouraged us to develop and 
expand our approach instead of filing the assorted tables and handouts. And 
so, through additions, deletions and numerous revisions, the final product 
haltingly took shape and assumed its present form.

Our aim now, as in 1980, is quite simple: to describe the statistical meth-
odology which frequently is found in published medical research, particularly 
those papers concerned with chronic diseases. This presentation introduces, 
in some detail, fundamental statistical notions which are common to nearly 
every method of analyzing data – for example, significance tests. From these 
foundations we direct our attention to more advanced methods of analysis. In 
order to avoid excessive complexity in the initial chapters, we rely on the prom-
ise of bigger and better things to come to motivate the selected topics we choose 
to discuss. Nonetheless, there is sufficient introductory detail that we feel 
obliged to ask our readers to exercise more patience and endurance than most 
introductions to medical statistics require. We are convinced that solid begin-
nings are essential to any  useful  discussion of the important, more advanced 
methodology which frequently is used in modern medical research.

We have written for the motivated reader who is willing to invest a little 
time and effort in understanding statistical methods. On the other hand, our 
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constant goal has been to write a book which could be read fairly easily in in-
stallments. We hope that most chapters represent a single evening’s reading. 
Although one might decide to devote a little more time to some of the details, 
it should then be possible to tackle the next chapter. We shall be pleased if we 
have succeeded in achieving this goal; however, we do not wish to be regarded 
as competing with alternative evening reading which may be more interesting 
or exciting!

Except, perhaps, for an over-emphasis on chronic diseases, we believe that 
a medical student who understands the contents of this book will be well-in-
formed regarding medical statistics. Whether medical students, who often re-
gard statistics as an unnecessary evil, should and can be adequately motivated 
to master this material is an open question. We have not attempted to provide 
this motivation ourselves. In our view, the most persuasive arguments on be-
half of the subject will always be those advanced by medical researchers who 
have themselves established a use for statistical analysis which does not depend 
on the editorial policy of medical journals.

 The final preparation of this manuscript took place while one of us (V.F.) 
was visiting the Department of Biomathematics at the University of Oxford, 
and the other (D.M.) was visiting the Department of Medical Statistics and 
Epidemiology at the London School of Hygiene and Tropical Medicine. We 
want to thank Professors Peter Armitage and Michael Healy for making these 
visits possible. We are also greatly indebted to Mrs. Joy Hoggarth at the Fred 
Hutchinson Cancer Research Center for her superb preparation of the manu-
script. She was greatly handicapped by being more than 5,000 miles from the 
authors.

  An early version of this book was read by Dr. G.J. D’Angio of the Children’s 
Hospital of Philadelphia; his helpful comments and criticisms had a significant 
influence on the final manuscript. We thank him for this and, in general, for 
his unwavering support of statistics in medical research. It is our hope that this 
book will help other investigators to develop a similar appreciation for the 
value of medical statistics.

   D.E. Matthews 
   V.T. Farewell 
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