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Preface

Over the last 20 years, the application of spatial
analysis in the context of epidemiological surveil-
lance and research has increased in an exponential
fashion. Having been involved in this field since
1988, first as researchers and then also as post-
graduate teachers, we felt there was a need for a
textbook that helps to guide epidemiologists and
other biologists logically through the complexities
of spatial analysis.

This book aims to provide a practical introduc-
tion to spatial analysis, by focusing on applica-
tion rather than theory, and by drawing on a wide
range of examples from both human and animal
health, including vector-borne and infectious dis-
eases and non-infectious conditions. We provide
worked examples of the principal methodologies,
using mainly the same disease dataset throughout,
which allows for direct comparison of the various
techniques and helps to demonstrate their com-
parative strengths and weaknesses.

The book is written primarily for postgraduate
students and postdoctoral researchers embarking
upon epidemiological studies that may require the
use of spatial analytical methods. However, the
methods described are also relevant to students
and researchers dealing with spatial data in the
fields of ecology, zoology, parasitology, environ-
mental science, geography, and statistics. Whilst
the book is written in plain language, avoiding jar-
gon as much as possible, a basic understanding of
epidemiology and statistics is assumed.

The sequence around which we have structured
the book involves firstly visualizing spatial pat-
terns in data, then describing these spatial patterns,
and finally attempting to explain the observed pat-
terns. This further enables us to predict changes
in patterns and to use our explanations and pre-
dictions to inform decisions and to guide policy

formulation. Following an introductory chapter,
Chapters 2 and 3 address spatial data and the dif-
ferent ways in which they can be observed and
presented. Chapters 4, 5, and 6 elaborate on the
methods used to describe and quantify spatial
patterns, while Chapter 7 looks at some of the
methods that can be used to help explain spatial
patterns, mostly in terms of environmental vari-
ables. Finally, Chapter 8 looks into ways of assess-
ing disease risk and informing decision-making.

We have tried to be consistent with notation,
but where this would lead to clumsiness have not
forced ourselves to be so. Where notations deviate
from the norm, the context should make this clear.
At the risk of becoming fairly quickly outdated, we
have included references to specific software pro-
grammes and provided links to websites. Whilst
these all worked at the time of publishing we can-
not guarantee their future validity.

The majority of worked examples presented in
the book are based on data collected as part of
Great Britain’s national bovine tuberculosis (TB)
control programme. A subset of the national data-
base, comprising cattle TB data from the period
1986 to 1999 was used with permission from the
United Kingdom Department for Environment,
Food and Rural Affairs (DEFRA) and was kindly
provided by Mr. Andy Mitchell and Dr. Richard
Clifton-Hadley of the Veterinary Laboratories
Agency (VLA).

The Animal Production and Health Division
of the Food and Agriculture Organization of the
United Nations (FAO) has supported this work as
part of its mandate to build national and interna-
tional capacity for the formulation of evidence-
based disease control policies and strategies. In
co-publishing the book, FAO hopes to promote its
use among member countries.
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xii  PREFACE

The motivation to write this book came from our
experience with epidemiological spatial analysis
as researchers, as teachers, and as practitioners in
policy formulation and advice.

Over the years, we have published numerous
reviews on spatial analysis and geographic infor-
mation systems (GIS) in epidemiology (Sanson
et al. 1991; Pfeiffer and Morris 1994; Pfeiffer 2000;
Robinson 2000; Pfeiffer and Hugh-Jones 2002;
Pfeiffer 2004), have run short courses and dis-
tance learning modules in spatial analysis, and
have taught spatial analysis as part of the masters’
courses at the Royal Veterinary College and the
London School of Hygiene and Tropical Medicine.

Through discussions with colleagues and post-
graduate students in spatial analysis, it became
clear to us that there is no spatial epidemiology
textbook that provides a comprehensive introduc-
tion to the subject area, yet at the same time is

accessible to the wider group of epidemiologists,
covering issues from spatial data management to
analytical decision support tools. We hope that
this book will go at least some of the way towards
redressing this shortfall.

We were very fortunate in being able to con-
vince our co-authors Mark Stevenson, Kim Stevens,
David Rogers, and Archie Clements to join us in
this endeavour. Particular thanks are due to Kim
Stevens who, apart from contributing her own mate-
rial to the book, also took over the editing: without
her we would not have been able to complete it.

Dirk U. Pfeiffer
Royal Veterinary College
University of London

Timothy P. Robinson
Food and Agriculture Organization
of the United Nations



