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ABSTRACT 

The scientific publications contained in this thesis represent more than 20 years of work in the 

epidemiology of non-communicable disease. Chapter 1 includes methodological papers that are 

relevant to non-communicable diseases and epidemiology in general. This work falls into four 

main areas. Firstly, several papers discuss the analysis of epidemiologic studies. These 

particularly involve work that I did in the 1980s on the analysis of cohort studies, particularly 

involving time-related factors. At that time, there were well-established methods for analysing 

case-control studies, but the analysis of cohort studies was less developed, and there were few 

programmes or analytical approaches available for taking time-related factors into account. More 

recently, I have published on epidemiologic concepts of interaction and the implications for 

approaches to data analysis. Secondly, two papers from the 1980s discuss the epistemological 

basis of epidemiologic research. At that time, the leading textbook of epidemiology advocated a 

Popperian approach to the philosophy of science. These papers discussed the limitations of the 

Popperian approach, and showed that the actual practice of epidemiologists was more consistent 

with alternative approaches to the philosophy of science. Thirdly, several papers discuss the 

principles of epidemiologic study design. My contributions particularly involve the theory and 

practice and case-control studies, and the demonstration that these do not involve "backwards 

causality" or a radically different study design to that used for cohort studies. Finally, in recent 

years I have played a major role in an ongoing debate on the future of epidemiology, and 

published a series of papers on the need for epidemiology to rediscover the population 

perspective and to use theories and methods that take the population context into account. 

Chapters 2-5 then include substantive studies of these particular public health issues, as well as 

more specific methodological papers arising from these studies. My early interest was in 

occupational and environmental health, with a particular emphasis on cancer, and this work is 

included in chapter 2. This work falls into three major areas. Firstly, my methodological work 

particularly includes the textbook of occupational epidemiology published by Oxford University 

Press in 1989, which I co-authored. This also produced a series of papers on the theory, practice, 

and teaching of occupational epidemiology. Once again, it particularly involved the analysis of 

cohort studies, and the design of case-control studies for the specific situation of occupational 



health research. Secondly, my occupational cancer work has particularly included studies of 

cancer in farmers and related occupations. These studies were the first to show that meat workers 

have an increased risk of some types of cancer. This work has also included the first 

occupational cancer cohort study in New Zealand, which examined cancer risk in nuclear test 

veterans. Finally, I have also studied the particular issues of occupational cancer in developing 

countries, and the more general issues of environmental change and human health. 

Chapter 3 includes papers on socio-economic determinants of health, with a particular emphasis 

on non-communicable disease. In the 1980s I conducted the first studies of socio-economic 

differences in health and life expectancy in New Zealand. Since the first publication in 1983, at a 

time when there was little interest in this field ofresearch, this has grown to become a major area 

ofresearch in New Zealand. My work in Maori health has involved assisting the work of the late 

Professor Eru Pomare and others in documenting and discussing the causes of differences in 

health between Maori and non-Maori in New Zealand. This included the first studies to show 

that the high mortality rates in Maori were not solely to due to socio-economic factors, but also 

represented problems of access to health care for Maori. 

Chapter 4 covers studies of asthma mortality, particularly the studies of the role of fenoterol in 

the New Zealand asthma mortality epidemic of the 1970s and 1980s. These studies were the first 

to identify that the beta agonist fenoterol was responsible for an epidemic of asthma deaths in 

New Zealand. These studies were highly controversial, and were strongly criticised, but 

eventually the New Zealand Ministry of Health restricted the availability of fenoterol in New 

Zealand and the asthma death rate immediately fell by one half. Unlike the other chapters in this 

thesis, the work described in this chapter was more clearly done as part of a group, rather than by 

myself as an individual. The group included an epidemiologist (myself), a clinical research, 

respiratory physician and a pharmacologist. Inevitably with such a multidisciplinary approach 

the authorship was variable, although I played the major role in the design and analysis of the 

epidemiological studies. I have included several review papers since they give an overview of 

research in this area, and the relative contribution of my own studies to the development of this 

debate. 
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Finally, chapter 5 includes studies on the prevalence, causes and management of asthma, as well 

as related methodological work. This work falls into four main areas. Firstly, I have produced a 

textbook of asthma epidemiology, published by Oxford University Press. This has involved a 

substantial amount of work in developing the theory and practice of epidemiology in the context 

of asthma. This is a relatively new field, since asthma is a non-fatal chronic disease that is 

difficult to diagnose, and asthma studies usually involve prevalence rather than incidence or 

mortality. This work has led to a number of review papers on asthma epidemiology methods. 

Secondly, I have been heavily involved in the development of the International Study of Asthma 

and Allergies in Childhood (ISAAC). Phase I of the study involved more than 700,000 children 

in 155 centres in 60 countries, and Phase III is currently in progress. Thirdly, in more recent 

years my research has focussed on the primary causes of asthma, and particularly on the role of 

non-allergic mechanisms. In addition to specific studies on environmental and occupational 

causes of asthma, I have published a series of reviews and commentaries that question the 

importance of allergic mechanisms for asthma. This series of papers is becoming increasingly 

influential in re-orienting asthma research towards a greater interest in non-allergic mechanisms. 

My current research interests focus on studies of these mechanisms. 
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INTRODUCTION 

The scientific publications contained in this thesis represent more than 20 years of work in the 

epidemiology of non-communicable disease. I started this work in 1979 as a bio-statistician at 

the Wellington School of Medicine. I rapidly realised that doing your own studies was much 

more interesting than analysing other people's, and I therefore completed a PhD in 

epidemiology, and have worked in the field ever since, moving to Massey in the year 2000. 

During this time, my work has covered a number of different aspects of the epidemiology of 

non-communicable diseases, as well as more fundamental issues of the theory and practice of 

epidemiology. This is the focus of this thesis and I have not included work in other fields ( e.g. 

hepatitis B, clinical trials) that is not relevant to the epidemiology of non-communicable disease. 

Rather than give an overview in this introduction of my contributions to the field, I have 

discussed my contributions in the context of each separate chapter. Thus, each chapter starts with 

an introduction that discusses my work in the relevant field, and my specific contributions to the 

papers which are included in this thesis. The total number of publications is quite large, and 

includes several books. For each chapter I have therefore only included the key papers (and 

copies of the tables of contents of the key books), and other publications are listed but the full 

texts are not included. Almost all of this work was done in collaboration with various colleagues 

• (see acknowledgements) and there are many key papers for which I am not the first author. In 

particular, I was not the first author for papers produced by colleagues or students that I was 

supervising, even if I had conceived the project and written the protocol and grant application. 

On the other hand, I have produced a number of review papers, and presented a number of 

invited plenary presentations to conferences, which give an overview of my work in these fields. 

I have therefore included some of these as key papers, and I have listed the relevant invited 

presentations. I have only listed such presentations if they were invited plenary addresses, and I 

have not listed more routine conference presentations or seminars. 



Chapter 1 includes methodological papers that are relevant to non-communicable diseases and 

epidemiology in general. Chapters 2-5 then include substantive studies of these particular public 

health issues, as well as more specific methodological papers arising from these studies. 

My early interest was in occupational and environmental health, with a particular emphasis on 

cancer, and this work is included in chapter 2. 

Chapter 3 includes papers on socio-economic determinants of health, with a particular emphasis 

on non-communicable disease. This includes not only work on social class and health, but also 

work on ethnic differences in health. 

Chapters 4 and 5 cover my work on asthma epidemiology, including studies of asthma mortality 

(chapter 4), and asthma prevalence, causes and management (chapter 5). 



CHAPTER! 

Epidemiologic methods 

Introduction 

In the last twenty years I have worked on a number of different aspects of the epidemiology of 

non-communicable diseases. However, an underlying theme has been an interest in 

epidemiologic methods for studying these conditions. This chapter includes general papers on 

epidemiologic methods that are relevant to non-communicable disease and/or epidemiology and 

public health in general. Methodological papers that have arisen out of studies of specific non­

communicable diseases ( e.g. occupational cancer) are included in other chapters. In this chapter I 

have featured 19 papers on epidemiologic methods ( other publications in this area are listed as 

references, but the papers themselves are not included). In all instances I am the first author, and 

there are only 7 papers that involve co-authors. 

This work falls into four main areas. 

Firstly, several papers (1,2,5,7,9) discuss the analysis of epidemiologic studies. These 

particularly involve work that I did in the 1980s on the analysis of cohort studies, particularly 

involving time-related factors. At that time, there were well-established methods for analysing 

case-control studies, but the analysis of cohort studies was less developed, and there were few 

programmes or analytical approaches available for taking time-related factors into account. More 

recently, I have published on epidemiologic concepts of interaction (ref 4) and the implications 

for approaches to data analysis. 

Secondly, two papers (6,8) from the 1980s discuss the epistemological basis of epidemiologic 

research. At that time, the leading textbook of epidemiology advocated a Popperian approach to 

the philosophy of science. In theory, many prominent epidemiologists advocated a Popperian 

approach, but in practice very few followed such an approach, and those that tried to did not 



yield useful results. These papers discussed the limitations of the Popperian approach, and 

showed that the actual practice of epidemiologists was more consistent with alternative 

approaches to the philosophy of science. This work included an invited presentation at the Latin 

American Congress on Epidemiology, Bahia, Brazil in 1995. 

Thirdly, several papers (3, 10, 11, 14, 16, 17) discuss the principles of epidemiologic study design. 

My contributions particularly involve the theory and practice and case-control studies, and the 

demonstration that these do not involve "backwards causality" or a radically different study 

design to that used for cohort studies. This work has led to invited presentations at the Workshop 

on Multicentric Studies in Europe (Florence, Italy, 1993), the 6th International Symposium on 

Epidemiology and Occupational Risks (Graz, Austria, 1998), and the European Respiratory 

Society Research Seminar on Post Genome Respiratory Epidemiology (Paris, France, 2002). 

Finally, in recent years I have played a major role in an ongoing debate on the future of 

epidemiology (12, 13, 15, 18, 19) and the need for epidemiology to rediscover the population 

perspective and to use theories and methods that take the population context into account. This 

has involved invited plenary addresses at the First International Panum Seminar (Copenhagen, 

Denmark, 1999), the Millenial Symposium Series on the Future of Public Health (Harvard 

School of Public Health, Boston, USA, 2000), the International Epidemiology Association 

European Regional Meeting (Kaunas, Lithuania, 2000), and the Australasian Epidemiology 

Association (Canberra, Australia, 2000). 
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in cohort studies involving time-related factors. Am J Epidemiol 1987; 125: 1085-91. 

3. Pearce NE, Checkoway HA. Case-control studies using other diseases as controls: 
problems of excluding exposure-related diseases. Am J Epidemiol 1988; 127: 851-6. 

4. Pearce NE. Analytical implications of epidemiological concepts of interaction. Int J 
Epidemiol 1989; 18: 976-80. 



5. Pearce NE, Jackson RT. Statistical testing and estimation in medical research. NZ Med J 
1988; 101: 569-70. 

6. Pearce NE, Crawford-Brown DJ. Critical discussion in epidemiology: problems with the 
Popperian approach. J Clin Epidemiol 1989; 42: 177-84. 

7. Pearce NE. Incidence density matching with a simple SAS computer program. Int J 
Epidemiol 1989; 18: 981-4. 
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in epidemiology. Epidemiology 1990; 1: 47-50. 

9. Pearce NE. Time-related confounders and intermediate variables. Epidemiol 1992; 3: 
279-81. 
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11. Pearce N, Sanjose S, Boffetta P, Kogevinas M, Saracci R, Savitz D. Limitations of 
biomarkers of exposure in cancer epidemiology. Epidemiol 1995; 6: 190-4. 
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16. Pearce N. Issues in the design of epidemiological studies. Proceedings of the 
International Symposium on epidemiology and occupational risks, April 22-24, 1998, 
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Other publications 
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Epidemiol 1988; 127: 1109-17. 
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controls. Int J Epidemiol 1988; 17: 298-306. 

28. Crawford-Brown DJ, Pearce NE. Sufficient proof in the scientific justification of 
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Savitz D, Pearce N, Rice C. A philosophy for dealing with hypothesized uncontrolled 
confounding in epidemiologic investigations. Medicino Lavoro 1995; 86: 106-10. 
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and "Interpreting the results of epidemiological studies". 6th International 
Symposium on Epidemiology and Occupational Risks, Graz, Austria 

Invited presentation on "Molecular epidemiology in occupational and 
environmental health". 13th International Symposium on Epidemiology in 
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Invited presentation on "The future of epide!lliology". Millenial 
Symposium Series on The Future of Public Health. Harvard School of 
Public Health, Boston, USA 

Invited presentation on "Epidemiology and Health by the People". Public 
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on "The future of epidemiology" at the International Epidemiology 
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Invited Plenary Address on "The future of epidemiology" at the 
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CHAPTER2 

Occupational and environmental health 

Introduction 

My work in this area has particularly focussed on occupational cancer and epidemiological 

methods for studying occupational and environmental health. I am first author of all but four of 

the 19 featured papers. This work falls into three major areas. 

Firstly, my methodological work particularly includes the textbook (ref 8) of occupational 

epidemiology published by Oxford University Press in 1989. I was co-author of this textbook 

(Professor Harvey Checkoway was first author), but I contributed substantially to all aspects of 

the text. Overall, Professor Checkoway and myself wrote and contributed approximately equal 

amounts, while a third author contributed to only a few chapters. This work followed on from the 

methodological work described in chapter 1, but developed it in the specific context of 

occupational health. It produced a series of papers (3,6,7,9-12,14, 18,19,21) on the theory, 

practice, and teaching of occupational epidemiology. Once again, it particularly involved the 

analysis of cohort studies, and the design of case-control studies for the specific situation of 

occupational health research. This led to a number of invited presentations including the 8th 

International Symposium on Epidemiology in Occupational Health (Paris, France, 1991), the 

Finnish Institute of Occupational Health Symposium on New Epidemics in Occupational Health 

(Helsinki, Finland, 1994), and the 13th International Symposium on Epidemiology in 

Occupational Health (Helsinki, Finland, 1998). 

Secondly, my occupational cancer work has particularly included studies of cancer in farmers 

(1,2,4) and related occupations (5,15). These studies were the first to show that meat workers 

have an increased risk of some types of cancer, and these studies have eventually led to the 

establishment of an international collaborative study by the International Agency for Research on 

Cancer (IARC), and agency of the World Health Organisation (WHO). This work has also 



.., 

included the first occupational cancer cohort study in New Zealand, which examined cancer risk 

in nuclear test veterans (13,20). Other studies have examined cancer risks in pesticide producers, 

pulp and paper workers, and firefighters. The latter areas involve collaborative studies with 

IARC and other colleagues, and in most instances I am a co-author (rather than first author) but 

nevertheless made a substantial contribution to the study design and analysis . This work in 

occupational causes of cancer has led to invited plenary addresses to the US National Conference 

on Agricultural, Occupational and Environmental Health (Iowa, USA, 1988), and the National 

Cancer Institute (NCI) Workshop on non-Hodgkin's lymphomas (Washington DC, USA, 1991). 

Finally, I have also studied the particular issues of occupational cancer in developing countries 

(16,17), and the more general issues of environmental change and human health (22,23). This 

work has included editing a book on occupational cancer in developing countries for IARC, and 

an invited contribution to the UNESCO Encyclopaedia of Life Support Systems. 

Featured publications 

1. Pearce NE, Smith AH, Howard JK, Sheppard RA, Giles HJ, Teague CA. Non-Hodgkin's 
lymphoma and exposure to phenoxyherbicides, chlorophenols, fencing work and meat 
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epidemiology studies. II: the analysis of cohort data. Am J Ind Med 1989; 15: 375-94. 
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epidemiology studies. III: design aspects of case-control studies. Am J Ind Med 1989; 15: 
395-402. 
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epidemiology studies. IV: the analysis of case-control data. Am J Ind Med 1989; 15: 403-
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13. Pearce NE, Prior IAM, Methven D, Culling C, Marshall S, Auld J, de Boer G, Bethwaite 
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Reports 1. Proceedings of the International Symposium on New Epidemics in 
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Occupational and environmental respiratory disease. St Louis, MI: Mosby, 1995, pp 13-
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CHAPTER3 

Socioeconomic determinants of health 

Introduction 

This chapter includes a series of analyses I have conducted of socio-economic differences in 

health in New Zealand. It also includes work on related issues, particularly Maori health research 

which was conducted with Professor Eru Pomare. 

In the 1980s I conducted the first studies (1-3,5-8, 10, 12) of socio-economic differences in health 

and life expectancy in New Zealand. This work was not particularly original in the international 

context (and hence did not lead to invited presentations internationally), but nevertheless played 

an important role establishing the importance of such factors in the New Zealand context, and 

exploring the methodological issues of conducting such studies in New Zealand. Since the first 

publication in 1983, at a time when there was little interest in this field of research, this has 

grown to become a major area of research in New Zealand. My main contribution 

internationally, apart from my general contributions to debates about the importance of studying 

socio-economic factors (see chapter 1), has been to make a proposal for, and to co-edit, a text on 

social inequalities in cancer for the International Agency for Research on Cancer (IARC) (ref 

11). 

My work in Maori health has involved assisting the work of the late Professor Eru Pomare and 

others (refs 4,9,11) in documenting and discussing the causes of differences in health between 

Maori and non-Maori in New Zealand. This included the first studies (3,4) to show that the high 

mortality rates in Maori were not solely to due to socio-economic factors, but also represented a 

serious failing in the health services and problems of access to health care for Maori. 
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CHAPTER4 

Asthma mortality 

Introduction 

This chapter covers studies of asthma mortality, particularly the studies of the role of fenoterol in 

the New Zealand asthma mortality epidemic of the 1970s and 1980s. These studies were the first 

to identify that the beta agonist fenoterol was responsible for an epidemic of asthma deaths in 

New Zealand (refs 1-3). These studies were highly controversial, and were strongly criticised, 

but eventually the New Zealand Ministry of Health restricted the availability of fenoterol in New 

Zealand and the asthma death rate immediately fell by one half. The medication was also 

restricted in Australia and Japan (ref 8). The medication was not restricted in other countries, but 

the dose was halved by the company, under pressure from regulatory authorities. 

Unlike the other chapters in this thesis, the work described in this chapter was more clearly done 

as part of a group, rather than by myself as an individual. The group included an epidemiologist 

(myself), a clinical research, respiratory physician and a pharmacologist. Inevitably with such a 

multidisciplinary approach the authorship was variable, although I played the major role in the 

design and analysis of the epidemiological studies. Thus, I was first author of one (ref 2), and 

second author of the other two papers (1,3) which first reported the association, and in practice I 

was supervisor of the design, analysis and writing of all three papers. I was also first author of 

the paper which reported the fall in mortality following the restriction of the availability of the 

medication (ref 6). 

I have included several review papers (4,5,7,9,10) since they give an overview ofresearch in this 

area, and the relative contribution of my own studies to the development of this debate. In 

particular, I was first author of four of the five papers, including a comprehensive review for 

Epidemiologic Reviews. This work also to an invited presentation at the US Food and Drug 

Administration (FDA) hearings on beta agonists and asthma deaths (Washington, DC, 1991), as 
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well as at the 2nd National Asthma Mortality Workshop (Adelaide, Australia, 1990) and the 5th 

West Pacific Allergy Symposium and 7th Korea-Japan Joint Allergy Symposium (Seoul, Korea, 

1997). 
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CHAPTERS 

Asthma prevalence, causes and management 

Introduction 

This final chapter includes studies on the prevalence, causes and management of asthma, as well 

as related methodological work. This work falls into four main areas. 

Firstly, I have produced a textbook of asthma epidemiology, published by Oxford University 

Press (ref 4). This has involved a substantial amount of work in developing the theory and 

practice of epidemiology in the context of asthma. This is a relatively new field, since asthma is 

a non-fatal chronic disease that is difficult to diagnose, and asthma studies usually involve 

prevalence rather than incidence or mortality. Thus, the methodological issues are quite different 

from those involved in other non-communicable diseases such as cancer. This work has led to a 

number ofreview papers on asthma epidemiology methods (2,6,711) as well as an invited 

presentation at the World Asthma Meeting (Barcelona, Spain, 1998). 

Secondly, I have been heavily involved in the development of the International Study of Asthma 

and Allergies in Childhood (ISAAC). I wrote the original protocol, did the pilot study, and have 

been a member of the ISAAC Steering Committee since it was established in 1990, as well as 

being a member of the ISAAC Executive, ISAAC Publications Coordinator, and Regional 

Coordinator for Oceania. The Steering Group involves 20 members and is chaired by Dr Innes 

Asher (University of Auckland). Phase I of the study involved more than 700,000 children in 155 

centres in 60 countries. Inevitably, the number of first author publications has been small, but I 

have nevertheless played a major role in the design, conduct and publication of this study 

including two first author publications (1,9), and membership of the Writing Committee for the 

publication of the initial findings in the Lancet (ref 3). This work has also led to invited 

presentations at the European Respiratory Society (Stockholm, Sweden, 1996), the World 
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Asthma Meeting (Barcelona, Spain, 1998), and the Pasifika Medical Association Meeting 

(Rarotonga, 2001). 

Thirdly, in more recent years my research has focussed on the primary causes of asthma, and 

particularly on the role of non-allergic mechanisms in asthma. In addition to specific studies on 

environmental and occupational causes of asthma (e.g. ref 12), I have published a series of 

reviews and commentaries that question the importance of allergic mechanisms for asthma 

(5,8, 10, 13-15), In most instances I have been first author of these publications, but for some 

more recent publications the first author has been Dr Jeroen Douwes, a postdoctoral research 

fellow who has been developing this field of research under my supervision. This series of 

papers is becoming increasingly influential in re-orienting asthma research towards a greater 

interest in non-allergic mechanisms. 
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in Childhood". Epidemiology Working Group, World Asthma Meeting, 
Barcelona, Spain 

Invited presentation on "Epidemiologic methods in high-income 
countries". Postgraduate Interactive Session on "Methodological 
approaches in epidemiology". World Asthma Meeting, Barcelona, Spain 

Invited presentation on "Strengths and limitations of ecologic studies". 
Interactive Session on "ISAAC: what will we learn from phases II and 
III?". World Asthma Meeting, Barcelona, Spain 

Invited presentation on "Why is asthma prevalence increasing?" 
Paediatric Respiratory Group meeting, Sydney 

Invited presentation on "ISAAC in the Pacific" at the Congres sur 
l'asthme et les Maladies Respiratoires, Noumea, New Caledonia 

Invited Plenary Address on "Asthma in the Pacific" at the Pasifika 
Medical Association Annual Conference, Rarotonga, Cook Islands 


