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Spatial analysis in epidemiology is a crucial field that uses geographic data and methods to understand 
disease patterns, distribution, and determinants. By identifying clusters and trends across locations, 
it provides vital insights for public health surveillance, resource allocation, and developing targeted 
interventions to control and prevent disease outbreaks effectively.
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Spatial Analysis in Epidemiology

Providing a practical, comprehensive and up-to-date overview of the use of spatial statistics in 
epidemiology, this book examines spatial analytical methods in conjunction with GIS and remotely 
sensed data to provide insights into the patterns and processes that underlie disease transmission.

Spatial Analysis in Epidemiology

This book provides a practical, comprehensive and up-to-date overview of the use of spatial statistics 
in epidemiology - the study of the incidence and distribution of diseases. Used appropriately, spatial 
analytical methods in conjunction with GIS and remotely sensed data can provide significant insights 
into the biological patterns and processes that underlie disease transmission. In turn, these can 
be used to understand and predict disease prevalence. This user-friendly text brings together the 
specialised and widely-dispersed literature on spatial analysis to make these methodological tools 
accessible to epidemiologists for the first time. With its focus is on application rather than theory, Spatial 
Analysis in Epidemiology includes a wide range of examples taken from both medical (human) and 
veterinary (animal) disciplines, and describes both infectious diseases and non-infectious conditions. 
Furthermore, it provides worked examples of methodologies using a single data set from the same 
disease example throughout, and is structured to follow the logical sequence of description of spatial 
data, visualisation, exploration, modelling and decision support. This accessible text is aimed at 
graduate students and researchers dealing with spatial data in the fields of epidemiology (both medical 
and veterinary), ecology, zoology and parasitology, environmental science, geography and statistics.

Spatial Analysis in Epidemiology

"This book provides a practical, comprehensive, and up-to-date overview of the use of spatial statistics 
in epidemiology - the study of the incidence and distribution of diseases. Used appropriately, spatial 
analytical methods in conjunction with GIS and remotely sensed data can provide significant insights 
into the biological patterns and processes that underlie disease transmission. In turn, these can 
be used to understand and predict disease prevalence. This user-friendly text brings together the 
specialised and widely-dispersed literature on spatial analysis to make these methodological tools 
accessible to epidemiologists for the first time." "With its focus on application rather than theory, Spatial 
Analysis in Epidemiology includes a wide range of examples taken from both medical (human) and 
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veterinary (animal) disciplines, and describes both infectious diseases and non-infectious conditions. 
Furthermore, it provides worked examples of methodologies using a single data set from the same 
disease example throughout, and is structured to follow the logical sequence of description of spatial 
data, visualisation, exploration, modelling, and decision support. This accessible text is aimed at 
graduate students and researchers dealing with spatial data in the fields of epidemiology (both 
medical and veterinary), ecology, zoology and parasitology, environmental science, geography, and 
statistics."--Résumé de l'éditeur.

Handbook of Spatial Epidemiology

Handbook of Spatial Epidemiology explains how to model epidemiological problems and improve 
inference about disease etiology from a geographical perspective. Top epidemiologists, geographers, 
and statisticians share interdisciplinary viewpoints on analyzing spatial data and space-time variations 
in disease incidences. These analyses can provide imp

Spatial Analysis in Health Geography

Presenting current research on spatial epidemiology, this book covers topics such as exposure, chronic 
disease, infectious disease, accessibility to health care settings and new methods in Geographical 
Information Science and Systems. For epidemiologists, and for the management and administration 
of health care settings, it is critical to understand the spatial dynamics of disease. For instance, it is 
crucial that hospital administrators develop an understanding of the flow of patients over time, especially 
during an outbreak of a particular disease, so they can plan for appropriate levels of staffing and 
to carry out adaptive prevention measures. Furthermore, understanding where and why a disease 
occurs at a certain geographic location is vital for decision makers to formulate policy to increase the 
accessibility to health services (either by prevention, or adding new facilities). Spatial epidemiology 
relies increasingly on new methodologies, such as clustering algorithms, visualization and space-time 
modelling, the domain of Geographic Information Science. Implementation of those techniques appears 
at an increasing pace in commercial Geographic Information Systems, alongside more traditional 
techniques that are already part of such systems. This book provides the latest methods in GI Science 
and their use in health related problems.

Epidemiology and Geography

Localization is involved everywhere in epidemiology: health phenomena often involve spatial relation-
ships among individuals and risk factors related to geography and environment. Therefore, the use of 
localization in the analysis and comprehension of health phenomena is essential. This book describes 
the objectives, principles, methods and tools of spatial analysis and geographic information systems 
applied to the field of health, and more specifically to the study of the spatial distribution of disease and 
health–environment relationships. It is a practical introduction to spatial and spatio-temporal analysis 
for epidemiology and health geography, and takes an educational approach illustrated with real-world 
examples. Epidemiology and Geography presents a complete and straightforward overview of the use 
of spatial analysis in epidemiology for students, public health professionals, epidemiologists, health 
geographers and specialists in health–environment studies.

Spatial Epidemiological Approaches in Disease Mapping and Analysis

Containing method descriptions and step-by-step procedures, the Spatial Epidemiological Approaches 
in Disease Mapping and Analysis equips readers with skills to prepare health-related data in the proper 
format, process these data using relevant functions and software, and display the results as mapped 
or statistical summaries. Describing the wide range of available methods and key GIS concepts for 
spatial epidemiology, this book illustrates the utilities of the software using real-world data. Additional 
topics include geographic data models, address matching, geostatistical analysis, universal kriging, 
point pattern analysis, kernel density, spatio-temporal display, and disease surveillance.

Statistical Methods in Spatial Epidemiology

Spatial epidemiology is the description and analysis of the geographical distribution of disease. It 
is more important now than ever, with modern threats such as bio-terrorism making such analysis 
even more complex. This second edition of Statistical Methods in Spatial Epidemiology is updated and 
expanded to offer a complete coverage of the analysis and application of spatial statistical methods. 



The book is divided into two main sections: Part 1 introduces basic definitions and terminology, 
along with map construction and some basic models. This is expanded upon in Part II by applying 
this knowledge to the fundamental problems within spatial epidemiology, such as disease mapping, 
ecological analysis, disease clustering, bio-terrorism, space-time analysis, surveillance and infectious 
disease modelling. Provides a comprehensive overview of the main statistical methods used in 
spatial epidemiology. Updated to include a new emphasis on bio-terrorism and disease surveillance. 
Emphasizes the importance of space-time modelling and outlines the practical application of the 
method. Discusses the wide range of software available for analyzing spatial data, including WinBUGS, 
SaTScan and R, and features an accompanying website hosting related software. Contains numerous 
data sets, each representing a different approach to the analysis, and provides an insight into various 
modelling techniques. This text is primarily aimed at medical statisticians, researchers and practitioners 
from public health and epidemiology. It is also suitable for postgraduate students of statistics and 
epidemiology, as well professionals working in government agencies.

Spatial Analysis in Health Geography

Presenting current research on spatial epidemiology, this book covers topics such as exposure, chronic 
disease, infectious disease, accessibility to health care settings and new methods in Geographical 
Information Science and Systems. For epidemiologists, and for the management and administration of 
health care settings, it is critical to understand the spatial dynamics of disease. Spatial epidemiology 
relies increasingly on new methodologies, such as clustering algorithms, visualization and space-time 
modelling, the domain of Geographic Information Science. Implementation of those techniques appears 
at an increasing pace in commercial Geographic Information Systems, alongside more traditional 
techniques that are already part of such systems. This book provides the latest methods in GI Science 
and their use in health related problems.

Spatial Epidemiology

This is a new paperback edition of the well received text Spatial Epid emiology: Methods and Appli-
cations. It is an easy to read, clear and c oncise exploration of the field of geographical variations in 
diseases . Especially with respect to variations in environmental exposures at the small-area scale 
this book gives an authoriative account of curren t practice and developments. The recent and rapid 
expansion of the fie ld looks set to continue in line with growing public, governmental and media concern 
about environmental and health issues, and the scientif ic need to understand and explain the effects 
of environmental polluta nts on health.

Bayesian Disease Mapping

Focusing on data commonly found in public health databases and clinical settings, Bayesian Disease 
Mapping: Hierarchical Modeling in Spatial Epidemiology provides an overview of the main areas of 
Bayesian hierarchical modeling and its application to the geographical analysis of disease. The book 
explores a range of topics in Bayesian inference and

Applied Spatial Statistics for Public Health Data

While mapped data provide a common ground for discussions between the public, the media, regulatory 
agencies, and public health researchers, the analysis of spatially referenced data has experienced 
a phenomenal growth over the last two decades, thanks in part to the development of geographical 
information systems (GISs). This is the first thorough overview to integrate spatial statistics with data 
management and the display capabilities of GIS. It describes methods for assessing the likelihood of 
observed patterns and quantifying the link between exposures and outcomes in spatially correlated 
data. This introductory text is designed to serve as both an introduction for the novice and a reference for 
practitioners in the field Requires only minimal background in public health and only some knowledge 
of statistics through multiple regression Touches upon some advanced topics, such as random effects, 
hierarchical models and spatial point processes, but does not require prior exposure Includes lavish 
use of figures/illustrations throughout the volume as well as analyses of several data sets (in the form 
of "data breaks") Exercises based on data analyses reinforce concepts

Spatial Epidemiology



Spatial epidemiology is concerned with describing, quantifying and explaining geographical variations 
in disease, especially with respect to variations in environmental exposures at the small-area scale. The 
recent and rapid expansion of the field looks set to continue in line with growing public, government 
and media concern about environment and health issues, and a scientific need to understand and 
explain the effects of environmental pollutants on health. This book brings together contributions from 
an international group of practitioners from a wide spectrum of disciplines including epidemiologists, 
statisticians, geographers, demographers and pollution modellers, providing a comprehensive refer-
ence on state-of-the-art methods and applications in the emerging field of spatial epidemiology. The 
book is divided into four sections. Section one gives an introduction to spatial epidemiological studies 
and summarises data requirements and problems with respect to modelling health events, including 
bias and confounding. Section two gives an overview of the state-of-the-art in statistical methodology, 
including Bayesian approaches to disease mapping, cluster detection, analysis of point exposures, 
geostatistical methods and methods for ecological correlation studies. Section three gives examples of 
disease mapping and cluster studies, involving mortality data, communicable disease data, Hodgkins 
disease, diabetes and childhood leukemias. Section four reviews methods ofexposure assessment for 
use in spatial epidemiological studies, and discusses possible links between exposure and health data 
in risk asessment, and in the effects on human health of traffic related pollution, water quality and 
climate change. This book aims to give an authoritative account of current practice and developments 
in the field. As such it should be of interest to epidemiologists, public health practitioners, statisticians, 
geographers, environmental scientists and others concerned with understanding the geographical 
distribution of disease and the effects of environmental exposures on human health. It will be a a 
valuable source for undergraduate and postgraduate coursees in epidemiology, medical geography, 
biostatistics, environmental health and environmental science as well as a useful source of reference 
for health policy makers, health economists, regulators and others in the field of environmental health.

Spatial Analysis, GIS and Remote Sensing

This new book explores the rapidly expanding applications of spatial analysis, GIS and remote sensing 
in the health sciences, and medical geography.

Bayesian Disease Mapping

Since the publication of the second edition, many new Bayesian tools and methods have been 
developed for space-time data analysis, the predictive modeling of health outcomes, and other spatial 
biostatistical areas. Exploring these new developments, Bayesian Disease Mapping: Hierarchical 
Modeling in Spatial Epidemiology, Third Edition provides an up-to-date, cohesive account of the full 
range of Bayesian disease mapping methods and applications. In addition to the new material, the 
book also covers more conventional areas such as relative risk estimation, clustering, spatial survival 
analysis, and longitudinal analysis. After an introduction to Bayesian inference, computation, and model 
assessment, the text focuses on important themes, including disease map reconstruction, cluster 
detection, regression and ecological analysis, putative hazard modeling, analysis of multiple scales and 
multiple diseases, spatial survival and longitudinal studies, spatiotemporal methods, and map surveil-
lance. It shows how Bayesian disease mapping can yield significant insights into georeferenced health 
data. The target audience for this text is public health specialists, epidemiologists, and biostatisticians 
who need to work with geo-referenced health data.

GIS And Health

The potential users of GIS for health related analysis and applications are legion. In this edited 
collection, there are extensive examinations of appropriate methodologies for spatial analysis and 
spatial statistics in analyzing health data. Chapters explore the links with GIS and consider some 
of the assumptions and problems associated with such analyses. A range of chapters explore the 
associations between, for example, air pollution and ill health, and between pesticide exposure and 
disease risk. The book also covers statistical and cartographic methods for analyzing data for small 
areas and methods for health assessment needs.

Bayesian Disease Mapping

Since the publication of the first edition, many new Bayesian tools and methods have been developed 
for space-time data analysis, the predictive modeling of health outcomes, and other spatial biostatistical 
areas. Exploring these new developments, Bayesian Disease Mapping: Hierarchical Modeling in Spatial 



Epidemiology, Second Edition provides an up-to-date, cohesive account of the full range of Bayesian 
disease mapping methods and applications. A biostatistics professor and WHO advisor, the author 
illustrates the use of Bayesian hierarchical modeling in the geographical analysis of disease through 
a range of real-world datasets. New to the Second Edition Three new chapters on regression and 
ecological analysis, putative hazard modeling, and disease map surveillance Expanded material on 
case event modeling and spatiotemporal analysis New and updated examples Two new appendices 
featuring examples of integrated nested Laplace approximation (INLA) and conditional autoregressive 
(CAR) models In addition to these new topics, the book covers more conventional areas such as relative 
risk estimation, clustering, spatial survival analysis, and longitudinal analysis. After an introduction 
to Bayesian inference, computation, and model assessment, the text focuses on important themes, 
including disease map reconstruction, cluster detection, regression and ecological analysis, putative 
hazard modeling, analysis of multiple scales and multiple diseases, spatial survival and longitudinal 
studies, spatiotemporal methods, and map surveillance. It shows how Bayesian disease mapping can 
yield significant insights into georeferenced health data. WinBUGS and R are used throughout for data 
manipulation and simulation.

GIS in Public Health Practice

Significant advances in the evaluation and use of geographic information have had a major effect 
on key elements of public health. Strides in mapping technology as well as the availability and 
accuracy of health information enable public health practitioners to link and analyze data in new 
ways at international, regional, and even street levels. This geographical perspective generates new 
approaches in the study of communicable disease control, environmental health protection, health 
needs assessment, planning and policy, operational public health management, and many other areas. 
GIS in Public Health Practice includes contributions from the leading researchers in the field who 
participated in the First European Conference on Geographic Information Sciences and Public Health. 
This event promoted the use of GIS within the realm of public health. Specifically selected and expanded 
contributions illustrate particular areas of application and address issues of major importance. Many 
of the chapters have a UK or European focus, but examine issues, principles, and methods that are 
relevant worldwide. GIS in Public Health Practice is the first book to treat GIS as more than a mere 
technology. It recognizes GIS as a science that encompasses the development and application of 
scientific methods toward solving societal problems, an emerging facet of public health research and 
practice. This compilation is beneficial to all practitioners and researchers with an interest in public 
health.

Applied Spatial Data Analysis with R

Applied Spatial Data Analysis with R, second edition, is divided into two basic parts, the first presenting 
R packages, functions, classes and methods for handling spatial data. This part is of interest to users 
who need to access and visualise spatial data. Data import and export for many file formats for spatial 
data are covered in detail, as is the interface between R and the open source GRASS GIS and the 
handling of spatio-temporal data. The second part showcases more specialised kinds of spatial data 
analysis, including spatial point pattern analysis, interpolation and geostatistics, areal data analysis and 
disease mapping. The coverage of methods of spatial data analysis ranges from standard techniques 
to new developments, and the examples used are largely taken from the spatial statistics literature. 
All the examples can be run using R contributed packages available from the CRAN website, with 
code and additional data sets from the book's own website. Compared to the first edition, the second 
edition covers the more systematic approach towards handling spatial data in R, as well as a number of 
important and widely used CRAN packages that have appeared since the first edition. This book will be 
of interest to researchers who intend to use R to handle, visualise, and analyse spatial data. It will also 
be of interest to spatial data analysts who do not use R, but who are interested in practical aspects of 
implementing software for spatial data analysis. It is a suitable companion book for introductory spatial 
statistics courses and for applied methods courses in a wide range of subjects using spatial data, 
including human and physical geography, geographical information science and geoinformatics, the 
environmental sciences, ecology, public health and disease control, economics, public administration 
and political science. The book has a website where complete code examples, data sets, and other 
support material may be found: http://www.asdar-book.org. The authors have taken part in writing and 
maintaining software for spatial data handling and analysis with R in concert since 2003.

Bayesian Disease Mapping



Since the publication of the second edition, many new Bayesian tools and methods have been 
developed for space-time data analysis, the predictive modeling of health outcomes, and other spatial 
biostatistical areas. Exploring these new developments, Bayesian Disease Mapping: Hierarchical 
Modeling in Spatial Epidemiology, Third Edition provides an up-to-date, cohesive account of the full 
range of Bayesian disease mapping methods and applications. In addition to the new material, the 
book also covers more conventional areas such as relative risk estimation, clustering, spatial survival 
analysis, and longitudinal analysis. After an introduction to Bayesian inference, computation, and model 
assessment, the text focuses on important themes, including disease map reconstruction, cluster 
detection, regression and ecological analysis, putative hazard modeling, analysis of multiple scales and 
multiple diseases, spatial survival and longitudinal studies, spatiotemporal methods, and map surveil-
lance. It shows how Bayesian disease mapping can yield significant insights into georeferenced health 
data. The target audience for this text is public health specialists, epidemiologists, and biostatisticians 
who need to work with geo-referenced health data.

COVID-19 and Similar Futures

This volume provides a critical response to the COVID-19 pandemic showcasing the full range of issues 
and perspectives that the discipline of geography can expose and bring to the table, not only to this 
specific event, but to others like it that might occur in future. Comprised of almost 60 short (2500 word) 
easy to read chapters, the collection provides numerous theoretical, empirical and methodological 
entry points to understanding the ways in which space, place and other geographical phenomenon 
are implicated in the crisis. Although falling under a health geography book series, the book explores 
the centrality and importance of a full range of biological, material, social, cultural, economic, urban, 
rural and other geographies. Hence the book bridges fields of study and sub-disciplines that are often 
regarded as separate worlds, demonstrating the potential for future collaboration and cross-disciplinary 
inquiry. Indeed book articulates a diverse but ultimately fulsome and multiscalar geographical approach 
to the major health challenge of our time, bringing different types of scholarship together with common 
purpose. The intended audience ranges from senior undergraduate students and graduate students 
to professional academics in geography and a host of related disciplines. These scholars might be 
interested in COVID-19 specifically or in the book’s broad disciplinary approach to infectious disease 
more generally. The book will also be helpful to policy-makers at various levels in formulating responses, 
and to general readers interested in learning about the COVID-19 crisis.

GIS and Spatial Analysis in Veterinary Science

This book is probably the first to review the subject of geographical information systems (including 
remote sensing) and spatial analysis as applied to veterinary science. Topics covered include the 
application of GIS to epidemic disease response, to companion animal epidemiology and to the 
management of wildlife diseases. There are also chapters on more general issues such as parallels 
with human health and spatial statistics in the biomedical sciences.



Geospatial Health Data

Geospatial health data are essential to inform public health and policy. These data can be used to 
quantify disease burden, understand geographic and temporal patterns, identify risk factors, and mea-
sure inequalities. Geospatial Health Data: Modeling and Visualization with R-INLA and Shiny describes 
spatial and spatio-temporal statistical methods and visualization techniques to analyze georeferenced 
health data in R. The book covers the following topics: Manipulate and transform point, areal, and raster 
data, Bayesian hierarchical models for disease mapping using areal and geostatistical data, Fit and 
interpret spatial and spatio-temporal models with the Integrated Nested Laplace Approximations (INLA) 
and the Stochastic Partial Differential Equation (SPDE) approaches, Create interactive and static 
visualizations such as disease maps and time plots, Reproducible R Markdown reports, interactive 
dashboards, and Shiny web applications that facilitate the communication of insights to collaborators 
and policy makers. The book features fully reproducible examples of several disease and environmental 
applications using real-world data such as malaria in The Gambia, cancer in Scotland and USA, 
and air pollution in Spain. Examples in the book focus on health applications, but the approaches 
covered are also applicable to other fields that use georeferenced data including epidemiology, ecology, 
demography or criminology. The book provides clear descriptions of the R code for data importing, 
manipulation, modeling and visualization, as well as the interpretation of the results. This ensures 
contents are fully reproducible and accessible for students, researchers and practitioners.

Spatial Data Analysis

Spatial Data Analysis: Theory and Practice, first published in 2003, provides a broad ranging treatment 
of the field of spatial data analysis. It begins with an overview of spatial data analysis and the importance 
of location (place, context and space) in scientific and policy related research. Covering fundamental 
problems concerning how attributes in geographical space are represented to the latest methods of 
exploratory spatial data analysis and spatial modeling, it is designed to take the reader through the key 
areas that underpin the analysis of spatial data, providing a platform from which to view and critically 
appreciate many of the key areas of the field. Parts of the text are accessible to undergraduate and 
master's level students, but it also contains sufficient challenging material that it will be of interest 
to geographers, social and economic scientists, environmental scientists and statisticians, whose 
research takes them into the area of spatial analysis.

Statistical Analysis of Spatial Point Patterns

Introduction; Preliminary testing for mapped patterns; Analysis of sparsely sampled patterns; Spatial 
point processes; Analysis of mapped patterns; Multivariate spatial point processes; Analysis of multi-
variate patterns.

The Added Value of Geographical Information Systems in Public and Environmental Health

Health for all by the year 2000 is the blueprint for change agreed to by the Member States of the World 
Health Organization. In Europe, this blueprint is built on 38 regional targets, many of which have the 
underlying aim of uncovering new knowledge and of using existing knowledge more effectively. The 
targets related to a healthy environment have the ultimate goals of safeguarding human health against 
environmental hazards, and of enhancing the quality of life by providing clean and safe water, air, food, 
and working and living conditions. Allied to these goals is the need to reduce the sense of jeopardy that 
many people feel about what they perceive as 'the risks of everyday life'. These goals are an integral 
part of the European Charter on Environment and Health, adopted by 29 European Member States and 
the Commission of the European Communities in December 1989. The Charter stresses the shared 
responsibility of everyone to protect the environment, to be given adequate and accurate information, 
and to be involved in decision-making. It outUnes the principles for public policy as well as what needs 
to be done to transform them into action. In this, strong information systems have a vital role to play 
by helping to monitor the effectiveness of measures taken, of trends analysed, of priorities set and of 
decisions made.

Statistics for Spatial Data

The Wiley Classics Library consists of selected books that have been made more accessible to 
consumers in an effort to increase global appeal and general circulation. With these new unabridged 
softcover volumes, Wiley hopes to extend the lives of these works by making them available to future 



generations of statisticians, mathematicians, and scientists. Spatial statistics — analyzing spatial data 
through statistical models — has proven exceptionally versatile, encompassing problems ranging from 
the microscopic to the astronomic. However, for the scientist and engineer faced only with scattered 
and uneven treatments of the subject in the scientific literature, learning how to make practical use of 
spatial statistics in day-to-day analytical work is very difficult. Designed exclusively for scientists eager 
to tap into the enormous potential of this analytical tool and upgrade their range of technical skills, 
Statistics for Spatial Data is a comprehensive, single-source guide to both the theory and applied 
aspects of spatial statistical methods. The hard-cover edition was hailed by Mathematical Reviews as 
an "excellent book which will become a basic reference." This paper-back edition of the 1993 edition, is 
designed to meet the many technological challenges facing the scientist and engineer. Concentrating 
on the three areas of geostatistical data, lattice data, and point patterns, the book sheds light on the 
link between data and model, revealing how design, inference, and diagnostics are an outgrowth of 
that link. It then explores new methods to reveal just how spatial statistical models can be used to solve 
important problems in a host of areas in science and engineering. Discussion includes: Exploratory 
spatial data analysis Spectral theory for stationary processes Spatial scale Simulation methods for 
spatial processes Spatial bootstrapping Statistical image analysis and remote sensing Computational 
aspects of model fitting Application of models to disease mapping Designed to accommodate the 
practical needs of the professional, it features a unified and common notation for its subject as well 
as many detailed examples woven into the text, numerous illustrations (including graphs that illuminate 
the theory discussed) and over 1,000 references. Fully balancing theory with applications, Statistics 
for Spatial Data, Revised Edition is an exceptionally clear guide on making optimal use of one of the 
ascendant analytical tools of the decade, one that has begun to capture the imagination of professionals 
in biology, earth science, civil, electrical, and agricultural engineering, geography, epidemiology, and 
ecology.

Spatio-Temporal Methods in Environmental Epidemiology

Teaches Students How to Perform Spatio-Temporal Analyses within Epidemiological Studies Spa-
tio-Temporal Methods in Environmental Epidemiology is the first book of its kind to specifically address 
the interface between environmental epidemiology and spatio-temporal modeling. In response to the 
growing need for collaboration between statisticians and environmental epidemiologists, the book links 
recent developments in spatio-temporal methodology with epidemiological applications. Drawing on 
real-life problems, it provides the necessary tools to exploit advances in methodology when assessing 
the health risks associated with environmental hazards. The book’s clear guidelines enable the 
implementation of the methodology and estimation of risks in practice. Designed for graduate students 
in both epidemiology and statistics, the text covers a wide range of topics, from an introduction to 
epidemiological principles and the foundations of spatio-temporal modeling to new research directions. 
It describes traditional and Bayesian approaches and presents the theory of spatial, temporal, and 
spatio-temporal modeling in the context of its application to environmental epidemiology. The text 
includes practical examples together with embedded R code, details of specific R packages, and the 
use of other software, such as WinBUGS/OpenBUGS and integrated nested Laplace approximations 
(INLA). A supplementary website provides additional code, data, examples, exercises, lab projects, 
and more. Representing a major new direction in environmental epidemiology, this book—in full 
color throughout—underscores the increasing need to consider dependencies in both space and 
time when modeling epidemiological data. Students will learn how to identify and model patterns 
in spatio-temporal data as well as exploit dependencies over space and time to reduce bias and 
inefficiency.

Spatial Analysis in Health Geography

This book is specifically designed to serve the community of postgraduates and researchers in the 
fields of epidemiology, health GIS, medical geography, and health management. It starts with the 
basic concepts and role of remote sensing, GIS in Kala-azar diseases. The book gives an exhaustive 
coverage of Satellite data, GPS, GIS, spatial and attribute data modeling, and geospatial analysis 
of Kala-azar diseases. It also presents the modern trends of remote sensing and GIS in health risk 
assessment with an illustrated discussion on its numerous applications.

Geospatial Analysis of Public Health



Among the many uses of hierarchical modeling, their application to the statistical analysis of spatial 
and spatio-temporal data from areas such as epidemiology And environmental science has proven 
particularly fruitful. Yet to date, the few books that address the subject have been either too narrowly 
focused on specific aspects of spatial analysis,

Hierarchical Modeling and Analysis for Spatial Data

In many statistical applications, scientists have to analyze the occurrence of observed clusters of events 
in time or space. Scientists are especially interested in determining whether an observed cluster of 
events has occurred by chance if it is assumed that the events are distributed independently and 
uniformly over time or space. Scan statistics have relevant applications in many areas of science and 
technology including geology, geography, medicine, minefield detection, molecular biology, photogra-
phy, quality control and reliability theory and radio-optics.

Scan Statistics

Progressively more and more attention has been paid to how location affects health outcomes. The 
area of disease mapping focusses on these problems, and the Bayesian paradigm has a major role 
to play in the understanding of the complex interplay of context and individual predisposition in such 
studies of disease. Using R for Bayesian Spatial and Spatio-Temporal Health Modeling provides a 
major resource for those interested in applying Bayesian methodology in small area health data studies. 
Features: Review of R graphics relevant to spatial health data Overview of Bayesian methods and 
Bayesian hierarchical modeling as applied to spatial data Bayesian Computation and goodness-of-fit 
Review of basic Bayesian disease mapping models Spatio-temporal modeling with MCMC and INLA 
Special topics include multivariate models, survival analysis, missing data, measurement error, variable 
selection, individual event modeling, and infectious disease modeling Software for fitting models based 
on BRugs, Nimble, CARBayes and INLA Provides code relevant to fitting all examples throughout the 
book at a supplementary website The book fills a void in the literature and available software, providing a 
crucial link for students and professionals alike to engage in the analysis of spatial and spatio-temporal 
health data from a Bayesian perspective using R. The book emphasizes the use of MCMC via Nimble, 
BRugs, and CARBAyes, but also includes INLA for comparative purposes. In addition, a wide range of 
packages useful in the analysis of geo-referenced spatial data are employed and code is provided. It 
will likely become a key reference for researchers and students from biostatistics, epidemiology, public 
health, and environmental science.

Using R for Bayesian Spatial and Spatio-Temporal Health Modeling

This IMA Volume in Mathematics and its Applications STATISTICAL MODELS IN EPIDEMIOLOGY, 
THE ENVIRONMENT,AND CLINICAL TRIALS is a combined proceedings on "Design and Analysis of 
Clinical Trials" and "Statistics and Epidemiology: Environment and Health. " This volume is the third 
series based on the proceedings of a very successful 1997 IMA Summer Program on "Statistics in 
the Health Sciences. " I would like to thank the organizers: M. Elizabeth Halloran of Emory University 
(Biostatistics) and Donald A. Berry of Duke University (Insti tute of Statistics and Decision Sciences 
and Cancer Center Biostatistics) for their excellent work as organizers of the meeting and for editing the 
proceedings. I am grateful to Seymour Geisser of University of Minnesota (Statistics), Patricia Gramb-
sch, University of Minnesota (Biostatistics); Joel Greenhouse, Carnegie Mellon University (Statistics); 
Nicholas Lange, Harvard Medical School (Brain Imaging Center, McLean Hospital); Barry Margolin, 
University of North Carolina-Chapel Hill (Biostatistics); Sandy Weisberg, University of Minnesota 
(Statistics); Scott Zeger, Johns Hop kins University (Biostatistics); and Marvin Zelen, Harvard School of 
Public Health (Biostatistics) for organizing the six weeks summer program. I also take this opportunity 
to thank the National Science Foundation (NSF) and the Army Research Office (ARO), whose financial 
support made the workshop possible. Willard Miller, Jr.

Statistical Models in Epidemiology, the Environment, and Clinical Trials

Features modern research and methodology on the spread of infectious diseases and showcases a 
broad range of multi-disciplinary and state-of-the-art techniques on geo-simulation, geo-visualization, 
remote sensing, metapopulation modeling, cloud computing, and pattern analysis Given the ongoing 
risk of infectious diseases worldwide, it is crucial to develop appropriate analysis methods, models, and 
tools to assess and predict the spread of disease and evaluate the risk. Analyzing and Modeling Spatial 
and Temporal Dynamics of Infectious Diseases features mathematical and spatial modeling approach-



es that integrate applications from various fields such as geo-computation and simulation, spatial 
analytics, mathematics, statistics, epidemiology, and health policy. In addition, the book captures the 
latest advances in the use of geographic information system (GIS), global positioning system (GPS), 
and other location-based technologies in the spatial and temporal study of infectious diseases. High-
lighting the current practices and methodology via various infectious disease studies, Analyzing and 
Modeling Spatial and Temporal Dynamics of Infectious Diseases features: Approaches to better use 
infectious disease data collected from various sources for analysis and modeling purposes Examples 
of disease spreading dynamics, including West Nile virus, bird flu, Lyme disease, pandemic influenza 
(H1N1), and schistosomiasis Modern techniques such as Smartphone use in spatio-temporal usage 
data, cloud computing-enabled cluster detection, and communicable disease geo-simulation based on 
human mobility An overview of different mathematical, statistical, spatial modeling, and geo-simulation 
techniques Analyzing and Modeling Spatial and Temporal Dynamics of Infectious Diseases is an 
excellent resource for researchers and scientists who use, manage, or analyze infectious disease 
data, need to learn various traditional and advanced analytical methods and modeling techniques, and 
become aware of different issues and challenges related to infectious disease modeling and simulation. 
The book is also a useful textbook and/or supplement for upper-undergraduate and graduate-level 
courses in bioinformatics, biostatistics, public health and policy, and epidemiology.

Analyzing and Modeling Spatial and Temporal Dynamics of Infectious Diseases

GeoComputation and Public Health is fundamentally a multi-disciplinary book, which presents an 
overview and case studies to exemplify numerous methods and solicitations in addressing vectors 
borne diseases (e.g, Visceral leishmaniasis, Malaria, Filaria). This book includes a practical cover-
age of the use of spatial analysis techniques in vector-borne disease using open source software 
solutions. Environmental factors (relief characters, climatology, ecology, vegetation, water bodies etc.) 
and socio-economic issues (housing type & pattern, education level, economic status, income level, 
domestics’ animals, census data, etc) are investigated at micro -level and large scale in addressing the 
various vector-borne disease. This book will also generate a framework for interdisciplinary discussion, 
latest innovations, and discoveries on public health. The first section of the book highlights the basic and 
principal aspects of advanced computational practices. Other sections of the book contain geo-sim-
ulation, agent-based modeling, spatio-temporal analysis, geospatial data mining, various geocompu-
tational applications, accuracy and uncertainty of geospatial models, applications in environmental, 
ecological, and biological modeling and analysis in public health research. This book will be useful to the 
postgraduate students of geography, remote sensing, ecology, environmental sciences and research 
scholars, along with health professionals looking to solve grand challenges and management on public 
health.

GeoComputation and Public Health

The leading text in the field, this comprehensive book reviews geographic approaches to studying 
disease and public health issues across the globe. It presents cutting-edge techniques of spatial and 
social analysis and explores their relevance for understanding cultural and political ecology, disease 
systems, and health promotion. Essential topics include how new diseases emerge and epidemics 
develop in particular places; the intersecting influences on health of biological processes, culture, 
environment, and behavior; and the changing landscape of health care planning and service delivery. 
The text is richly illustrated with tables, figures, and maps, including 16 color plates.

Medical Geography, Third Edition

Assembling a collection of very prominent researchers in the field, the Handbook of Spatial Statistics 
presents a comprehensive treatment of both classical and state-of-the-art aspects of this maturing area. 
It takes a unified, integrated approach to the material, providing cross-references among chapters.The 
handbook begins with a historical intro

Handbook of Spatial Statistics

Theory of Spatial Statistics: A Concise Introduction presents the most important models used in spatial 
statistics, including random fields and point processes, from a rigorous mathematical point of view and 
shows how to carry out statistical inference. It contains full proofs, real-life examples and theoretical 
exercises. Solutions to the latter are available in an appendix. Assuming maturity in probability and 
statistics, these concise lecture notes are self-contained and cover enough material for a semester 



course. They may also serve as a reference book for researchers. Features * Presents the mathematical 
foundations of spatial statistics. * Contains worked examples from mining, disease mapping, forestry, 
soil and environmental science, and criminology. * Gives pointers to the literature to facilitate further 
study. * Provides example code in R to encourage the student to experiment. * Offers exercises and 
their solutions to test and deepen understanding. The book is suitable for postgraduate and advanced 
undergraduate students in mathematics and statistics.

Theory of Spatial Statistics

Examine the Prevalence and Geography of Road CollisionsSpatial Analysis Methods of Road Traffic 
Collisions centers on the geographical nature of road crashes, and uses spatial methods to provide a 
greater understanding of the patterns and processes that cause them. Written by internationally known 
experts in the field of transport geography, the bo

Spatial Analysis Methods of Road Traffic Collisions
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