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This book provides a practical guide to the many existing tools and methods that can be used to 
monitor exposure to environmental pollutants and quantify their effects on human health. 
Noting that decisions concerning environmental protection have far reaching and costly 
consequences, the book responds to the urgent need to base decisions on reliable data about 
real health hazards and the most appropriate measures for their correction or prevention.  

The book also aims to encourage closer collaboration between environmental epidemiologists 
and decision makers, so that existing scientific knowledge and routine health data can be put to 
the best practical use.  

With these goals in mind, the book offers abundant advice on how to obtain information that is 
reliable, consistent, focused on issues of real concern, quickly available, and issued in an 
understandable and useful form. Although recommended methods of data collection and 
analysis have universal relevance, the book gives particular attention to the needs of developing 
countries, where concerns about environmental pollution have traditionally taken second place 
to demands for economic development, and where authorities face an especially heavy burden 
of responsibility.  

The book is a product of work conducted by the HEADLAMP project, a joint venture of the 
United Nations Environment Programme, the United States Environmental Protection Agency, 
and WHO.  

  



Chapter Titles and Contents  

Health and Environment Analysis for Decision-making 
C. Corvalán and T. Kjellström 

Development of Environmental Health Indicators 
C. Corvalán, D. Briggs, and T. Kjellström  

Exposure Assessment 
T. Nurminen, M. Nurminen, C. Corvalán, and D. Briggs  

Assessment of Health Effects 
T. Nurminen, M. Nurminen, C. Corvalán, and D. Briggs  

Approaches to Linkage Analysis: Overview 
M. Nurminen and D. Briggs  

Decision-making in Environmental Health 
E. Schwartz and C. Corvalán  

This book has six chapters. Background information is provided in the first chapter, which 
discusses the magnitude of health problems linked to environmental pollution and introduces 
the many methodological problems that can complicate the quantification of health impacts, 
compromise the validity of data, and undermine their utility in the decision making process. 
The chapter also describes the HEADLAMP project and its three distinctive features: reliance 
on established relationships between environmental exposure and health effects, the use of 
routinely collected data, and an overriding aim to support preventive action.  

The second and most extensive chapter explains how carefully selected environmental health 
indicators can provide vital support to the decision making process. An environmental health 
indicator can be understood as an environmental indicator or a health indicator, plus a known 
environmental exposure health effect relationship. Information includes a list of precise 
criteria for these indicators, the steps involved in their development, and examples of their use.  

Specific methods of assessment are then discussed in separate chapters concerned with 
exposure assessment and the assessment of health effects. Advice on the use of routine exposure 
data covers sources of data and factors that can influence their quality. The discussion of 
routine health data also describes data sources and problems of validity, and addresses the 
issue of population and confounder data.  

The need to link exposure and health data forms the focus of chapter five, which offers 
particularly useful advice on the strengths and weaknesses of different approaches to linkage 
analysis, including the ecological method, time series analysis, quantitative risk assessment and 
geographical information systems. Though readers are alerted to the many methodological 
problems and pitfalls surrounding these methods, the authors also demonstrate the solid 
guidance possible when these tools, and the routine established data they rely on, are put to 
appropriate use.  

The concluding chapter discusses the problems that arise when making decisions about 
environmental health, and elaborates a basic framework for decision making based on valid, 
scientific data.  
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This book provides an expert guide to the many technical and statistical problems that arise 
when data on environmental exposures and health outcomes are used to make inferences about 
causality and the projected impact of public health interventions. Addressed to environmental 
epidemiologists and biostatisticians, the book is especially concerned with the design of studies 
using routinely collected data and conducted to support decisions about environmental policy.  

Since data intended for such purposes must meet the highest standards of accuracy and 
credibility, the book makes a special effort to explain both the power of available 
epidemiological and statistical tools and their pitfalls when applied to assess the links between 
environment and health. Throughout the book, numerous examples of published studies are 
used to illustrate problems of study design and nuances in the application of statistical methods 
that can have a major impact on the reability of results.  

The book is a product of work conducted by the Health and Environmental Analysis for 
Decision-making (HEADLAMP) project. Approaches described in the book share the project's 
three distinctive features: reliance on established relationships between environmental 
exposure and health effects, the use of routinely-collected data, and an overriding aim to 
support preventive action.  

 

Chapter Titles and Contents  

 

Statistical Issues in Linkage Analysis of Grouped Environment and Health Data 
M. Nurminen and T. Nurminen 

The Ecological Method: Linkage Failures and Bias Corrections 
M. Nurminen  

The Use of Time Series Analysis in Environmental Epidemiology 
M. Nurminen  

Methodological Issues in Using Epidemiological Studies for Health Risk Analysis 
M. Nurminen and C. Corvalán  

Using Geographical Information Systems to Link Environment and Health Data 
D. Briggs  

The book has five chapters. Since linkage analysis relies on the use of routine, available data, 
the first chapter introduces the special characteristics of aggregate data and explains why these 



characteristics call for great care when selecting an appropriate analytical method. Readers 
are also given advice on ways to ensure that the available data are of high quality, to recognize 
the statistical weaknesses and inconsistences of data sets, and to determine -- with accuracy -- 
whether an environmental risk leads to a specific health outcome.  

Chapter two focuses on the ecological method as a research tool for detecting patterns of 
disease occurrence across space and time and relating the rates of disease frequency to 
environmental, behavioural, and constitutional factors. While noting that this method is 
suitable for very large populations and involves relatively rapid and easy techniques, the 
chapter draws attention to several unique sources of bias in ecological data that must be 
considered when designing studies and interpreting their findings. Strategies for the 
minimization of bias are also described in detail.  

The use of time series analysis in environmental epidemiology is covered in chapter three, 
which uses studies of air pollution to illustrate the application of regression modelling to the 
analysis of temporal data.  

Chapter four, on quantitative risk assessment, describes the many assumptions, subjective 
choices, and other uncertainties that need to be considered when using this approach to 
provide guidance for policy action. In view of these uncertainties, readers are reminded that 
the provision of estimates of environmental risks must be accompanied by corresponding 
estimates of the associated uncertainty.  

The final chapter focuses on geographical information systems (GIS) and explains how these 
research methods, developed by computer scientists, have revolutionized opportunities for the 
capture, manipulation, graphic presentation, and interpretation of georeferenced data. Noting 
that many questions facing the environmental epidemiologist are inherently geographical in 
nature, the chapter describes the specific uses of GIS as powerful research tools for the 
collection and integration of spatial data and equally powerful policy tools for directing 
attention to areas and problems of greatest need. A discussion of the expanding application of 
GIS is balanced by an alert to their particular analytical dangers and advice on ways to avoid 
errors and inconsistencies.  
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Chapter Titles and Contents 

 

Health and Environmnet Analysis 
C. Corvalán, T. Kjellström, G. Zielhuis and D. Briggs 

Requirements for Successful Environmental Health Decision-Making 
C. Corvalán, F.Barten and G. Zielhuis 

The Need for Information: Environmental Health Indicators 
C. Corvalán, TD. Briggs and T. Kjellström,  

Methods for Building Environmental Health Indicators 
D. Briggs 

Assessment of Exposure and Health Effects 
T. Nurminen, M. Nurminen, C. Corvalán, D. Briggs  

Linking Environmnet and Health Data: Statistical and Epidemiological Issues 
M. Nurminen 

Using Geographic Information Systems to Link Environment an Health Data 
D. Briggs and K. Field 

Application of HEADLAMP in the Field 
C. Corvalán, G. Zielhuis and F. Barten 

The HEADLAMP Approach: A New Model for Environmental Health Decision-Making 
D. Briggs, G. Zielhuis and C. Corvalán 

This book examines the need for information in support of decision-making in environmental 
health. It discusses indicatots of environmental health, methods of data collection and 
assessment of exposure to and health impact of different environmental risk factors. It also 
discusses approaches to linkage analysis of grouped environmental and health data, including 
statistical and epidemiological issues and geographic information systems. 

This book will be an invaluable source of information for researchers in public health, 
epidemiology and social science, as well as for environmental health officers, especially those 
responsible for collecting and analysing environmental health data as part of local or national 
information systems. 
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