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This book is dedicated to the future generations,
and to all those who work tirelessly,

now and ever,
from every walk of life,

for a better future.
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Preface

This is a book about health. But it is also about our future. It is 
about understanding our past, so that we can improve the health 
of our own future and the next generation’s, in every regard. At 
its core, the purpose of this book is to bring a greater awareness 
of the critical importance of improving conditions in early life for 
long-term health and longevity. In other words: how well we start 
life will determine how well we finish it. 

The environment has shaped us each, from the first moments 
of our personal lifetime, and over millennia through effects on 
the genes of our ancestors. It is by understanding our intimate 
relationship with the natural world, and the adverse effects of the 
modern world on our biology, that we can best address the modern 
health crisis. Our relationship with the environment begins at our 
conception, and even before that, with the health of our parents. 
Adverse conditions during critical stages of our development can 
have a profound effect on our body structures, functions and 
even our developing behaviours. In many cases, the consequences 
may not appear until much later in life, through effects on our 
biological reserve, and our capacity to deal with life’s challenges. 
This also means that to truly overcome the rising rates of modern 
disease, we must target prevention from the first moments of 
life, addressing the many modern risk factors shared by so many 
chronic diseases.
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Yet, we can so clearly see that human health is intimately related 
to the health of our environment and the health of our societies. 
This means that we must ultimately go beyond the biology to solve 
our health problems. The many global challenges across so many 
domains cannot be solved in isolation, and will ultimately require 
a more coordinated, collaborative, cross-sectoral approach. This 
needs a broad vision, and a long vision, with a deep understanding 
that the solutions of tomorrow must begin today. The health of 
tomorrow will depend on the choices we make together today. In 
this, we must have good evidence and we must understand our 
biology before we can go beyond, to solve the greatest challenges 
of our era.
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A pilgrimage

It is February 2001, and I am on my way to the first international 
conference on the ‘early-life origins’ of health and disease, in 
Mumbai. I’m soaking up my first impressions of this wonderful, 
crazy place on the journey from the airport. No fear; no seat belts; 
no rules – or at least that is how it seems. Hanging on by my 
fingernails as we hurtle into chaos; some hidden order prevents 
us colliding. Tuk-tuks weave and dart between us, two abreast in 
our lane alone. Lives hang in the balance. But I feel strangely calm. 
I can do nothing more than surrender my fate to my Mumbai 
taxi driver. And let myself just become a part of the flow of this 
place – the noise, the smell, the colour, the dust.

Nowhere is poverty and social inequity more extreme than 
here. And there are health problems that I have never seen in my 
work as a young doctor in the sheltered, distant world of coastal 
Western Australia. Only in my early work in remote Australian 
Aboriginal communities had I see anything quite like this, when, 
as a medical student with the Royal Flying Doctor Service, my 
job had been to swat away the flies as the doctor performed an 
emergency lumbar puncture (spinal tap) for an infant with bacte-
rial meningitis on a dirt runway in the middle of the bush, with 
only an icebox as a makeshift bench. 
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I have only just arrived and already India is having an effect on 
me. It is two years since I received my PhD and I am looking for 
inspiration that will carry me forward into the rest of my career. I 
have recently been appointed jointly as a consultant paediatrician at 
the main children’s hospital in Perth, and as a senior lecturer at the 
University of Western Australia (UWA). It is an exciting time, as I 
start to carve my identity as an independent researcher. As always, 
life is so busy that it is easy to forget to step back and look at the 
bigger picture. But here in India, miles from home, everything 
seems much clearer. It is time to think big and set some long-term 
goals. Amid a foreign world and among strangers I feel a new need 
to find ‘a greater purpose and a greater happiness’. 

I am here on a different kind of pilgrimage from the usual 
‘ashram’ kind, if I survive the taxi journey. Research scientists, 
medical doctors, professors and assorted others are converging on 
India from all over the world to discuss the early-life origins of 
disease. I feel very excited to be part of this momentous venture. 
It is a major milestone for world health, even though many are yet 
to realise it. For the first time, this meeting will bring together 
experts from almost every field of medicine with a common goal: 
promoting the importance of a ‘healthy start to life’, beginning 
from (and even before) conception, as the best hope of preventing 
disease later in life. This ‘cause’ seems so obvious now that we 
might well question why it has taken so long to examine it like 
this. But we are now doing so, and that is something to celebrate.

The importance of a healthy start applies to virtually all 
body systems. Adverse conditions in early life can have lasting 
effects on all aspects of growth and development. These very early 
effects on both structure and function shape our physiological 
(functional), immune, metabolic, and even psychological and 
behavioural response patterns to the environment, and can have 
lifelong effects. Most importantly, these effects can influence our 
susceptibility to diseases decades later. It is logical that promoting 
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‘optimal conditions’ in early life is the best hope we have of 
hardwiring ‘healthy’ physiological, structural, immune, metabolic 
and behavioural-response patterns in order to prevent so many 
avoidable diseases. Some of the best-known examples of this are 
how foetal growth patterns can influence the risk of heart disease, 
obesity and type 2 diabetes in later life. And there are many more 
examples. But more of that later. 

I am in Mumbai as a representative of the ‘immune system’, 
which is also exquisitely vulnerable to the early environment and 
has a central role in the rising risk of many different diseases in 
the modern world. I have been studying the immune system for 
years, becoming a ‘specialist’ in the field. With all specialists there 
is a danger that our focus can take us away from the bigger picture, 
and that our knowledge of other systems and important intercon-
nections can lapse. I fear that has slowly become the case with me. 
Until now. This meeting is a real medical ‘melting pot’, and an 
enormous and exciting chance to learn about many other fields of 
medicine, all with a focus on early-life origins of health, but with 
their own unique perspectives. The time is ripe for discovering 
common ground. The most important and impressive achievement 
of the organisers has been the effort to be ‘all inclusive’ and to 
invite people from almost every field of health and medicine, as 
well as politicians, policy makers, and even religious leaders. 

As my taxi brings me ever closer to the air-conditioned, five-
star hotel, the challenges to both individual health and societal 
health are apparent at a single glance. Along each side, the highway 
is lined with makeshift housing, built from scavenged scraps of 
metal, wood and concrete. There is a woman washing in a ditch. 
Another preparing food over a smoking cooker. An old man 
performing his ablutions for the passing traffic to see. Bone-thin 
children playing on a pile of rubbish. Pollution, poverty, limited 
nutrition and the ever-constant risk of infectious diseases are the 
most obvious threats here. But this is a society in rapid transition, 
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now faced with a very different set of problems: rising rates of 
obesity, heart disease, cancers, asthma, diabetes and all the other 
conditions that we associate with an affluent ‘Western’ lifestyle. 
Although this might once have been most obvious in the growing 
middle classes, the rate of these ‘Western’ diseases is now also rising 
more rapidly in the poorest classes. We now know that many of 
these diseases are preventable, and the best chance of reducing the 
rising global burden of these ‘non-communicable diseases’ (NCDs) 
is by understanding and addressing the modern lifestyle and envi-
ronmental changes that are driving this. This issue is now just as 
important in the ‘developing’ regions of the world as it is in the 
more ‘developed’, industrialised regions. In fact, poverty is a major 
risk factor for coronary heart disease and many other NCDs, even 
in developed countries. 

As we pull up to the Oberoi Towers by the water’s edge, I am 
partly sad and partly guilty to leave the crazier side of Mumbai at 
the doorstep. (At the next chance I get I will be back out on the 
streets, where I will find that a pale, blond, young woman walking 
alone gets far too much attention, even though I have been careful 
to cover my shoulders and dress with modesty.) 

The Oberoi lobby is abuzz with arriving delegates. Not only 
is this a ‘world first’, it is the official ‘birth’ of a new health move-
ment. There is an electric sense of anticipation. At the opening 
event, I am warmly welcomed by Dr Caroline Fall from the 
Southampton-based organising committee. She briefly introduces 
me to Professor Mark Hanson, who also thanks me enthusiastically 
for coming. Then I slip quietly into the crowd, hoping to catch a 
glimpse of the famed Professor David Barker. I don’t actually know 
what he looks like yet, but everyone here has heard of the ‘Barker 
hypothesis’. To a large extent, this is the reason that we are all here.

Like everyone else, I have read the acclaimed work that David 
Barker and his Southampton team published in The Lancet. In 
1986, they first described geographic studies showing that the wide 
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regional variations in coronary heart disease throughout England 
and Wales might be linked to impaired foetal growth and nutrition 
in pregnancy1. Much higher rates of coronary heart disease were 
seen in poorer rural or industrial areas where infant mortality had 
been also been highest. They speculated that the in-utero risk 
factors for infant mortality in these regions were also risk factors 
for poor foetal growth, and that this poor early nutrition might be 
the contributing risk factor for later heart disease in the region. To 
really test this idea they had to find a very large group of people 
in middle age or older, whose birth weight had been accurately 
recorded. They found this opportunity in Hertfordshire, UK, 
where from 1911 onwards midwives and health visitors recorded 
birth weight and visited homes to measure infant weights. This 
formed the basis of their next Lancet paper2 in 1989, which found 
that the risk of coronary heart disease in over 5,000 men born 
between 1911 and 1930 was proportionally higher as their birth 
weight decreased. This appeared to confirm their earlier theory. In 
the years that followed they also published research showing that 
adult lung function and chronic lung disease are similarly related 
to early nutrition, birth weight and other early-life events. As we 
will see later on, there is now conclusive evidence that patterns of 
growth and nutrition in early life can influence the risk of not only 
heart and lung disease, but a wide range of other NCDs.

These early ‘Barker’ papers served to challenge the orthodox 
view that most disease resulted largely from adult lifestyles and 
genetic inheritance. There were actually even earlier reports, by 
Forsdahl in 19773, that poor living conditions in childhood and 
adolescence might be an important risk factor for heart disease 
much later in life, but the significance of this was not appreciated 
at the time. 

The concept of ‘early development as a critical time for pro-
gramming later risk’ provided a new perspective and offered a new 
way forward. Prevention is the ultimate goal, and it is already clear 
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that trying to ‘prevent’ disease by only changing adult lifestyle is 
not very effective. A broader, longer-term vision is needed, starting 
at the very origin of life. For me it is a very exciting moment to 
see David Baker make his way onto the podium to tell this story. 

So why is a paediatrician and immunologist with a focus on 
allergic disease so intrigued by ideas about the origins of adult 
heart disease? As it happens, my first research thesis investigated 
the effects of diet and lifestyle on blood pressure. In 1986 I worked 
with Professor Lawrie Beilin at the Royal Perth Hospital, carrying 
out a dietary intervention study in adults. I was following in the 
footsteps of Dr Barrie Margetts who had done his PhD on a related 
cardiovascular topic. Barrie had been literally packing his bags, 
about to move to Southampton in the UK, when I visited him to 
get ‘some pointers’ for my new project. I sat amongst the packing 
boxes to get his advice, which is where I also first heard about his 
plans to work with David Barker’s group in Southampton. After 
he left, his name appeared as co-author alongside David Barker’s 
on the aforementioned 1989 Lancet paper. It is not unexpected that 
he is here in India too, but it does make it seem like a small world. 

As I come over to say hello, I don’t think Barrie recognises me. 
This is hardly a surprise as when he met me more than fifteen years 
ago I had a black punk hairstyle. It is lovely to make the connec-
tion with him again, and have the chance to bring him news of the 
Royal Perth Hospital team, with whom I still collaborate. 

I inevitably also meet up with the other experts on the immune 
system. But for me the most interesting and important part of the 
conference is a chance to meet people studying other systems, and 
hear lectures from experts in other fields. As expected, there is 
a heavy focus on the early-life risk for heart disease, obesity and 
diabetes. But other disciplines are well represented and, among 
these, I am most fascinated to learn about the developmental pro-
gramming of brain and behaviour, and how very early experiences 
can mould the developing neural networks in ways I had never 
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imagined. Soon it is my turn to give my presentation. And I hope 
that I have convinced a few people that the early programming of 
the immune system is more than a side issue.

Coming here, it is becoming even clearer to me that the 
immune system is a core part of the wider NCD story. My early 
research into heart disease taught me a lot about the role of the 
inflammation in hypertension and cardiovascular disorders. In 
fact, it has become increasingly obvious that inflammation is a 
common element of most NCDs, including heart disease, lung 
disease, joint disease, bowel disease, diabetes and obesity-related 
diseases. Modern environmental changes appear to promote 
inflammation and, as a paediatrician, I have already seen the early-
years effects of this in the epidemic of allergic inflammation. This 
is the clearest evidence we have that the early immune system 
is exquisitely sensitive to modern environmental changes. And I 
can’t help wondering if the same environmental risk factors might 
be implicated in the increase in other inflammatory diseases. Diet, 
microbes, exercise and modern pollutants all affect the developing 
immune system, and these are also linked with the rise in so many 
other NCDs. 

I had been invited here because of my own Lancet paper4, 
published two years earlier (1999), which turned the spotlight 
onto the ‘early origins’ of allergy and immune diseases. My work 
with Professor Patrick Holt in Perth was the first to map immune 
responses over the first years of life and to find early differences 
in children with allergic inflammation. Some of these differences 
were already apparent at birth, providing evidence of ‘foetal 
programming’ of allergic disease and fuelling interest in much 
earlier events. Differences in the very-early postnatal maturation of 
immune responses also indicated the importance of events in the 
first months of life. As with the ‘Barker story’, this contributed to 
a significant shift in thinking towards the early origins of allergic 
disease. In some ways this was an easier case to sell than the early 
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origins of heart disease; because eczema, food allergy and asthma 
appear so much earlier in life it is more obvious that early events 
must be important. 

And for this reason, my current research is focused on trying 
to prove that a number of specific early in the environmental fac-
tors, such as maternal diet, smoking and early microbial exposure, 
have at least some of their effects on the developing immune 
system (Chapter 10). This meeting in Mumbai has already left me 
committed to also examining the effects of the same exposures, in 
the same children, on other systems such as the developing brain, 
heart and metabolic responses. If we can find clearer evidence of 
connections, then it will be easier to convince people that we need 
to take a more interdisciplinary approach to disease prevention.

After my talk there is an important chance to rediscover 
someone I already know and much admire, Professor John 
Newnham. John is a fellow traveller from Perth, who had been a 
young academic in the Department of Obstetrics and Gynaecology 
at UWA back when I was a medical student. I came across 
John again recently after being appointed as a senior lecturer in 
Paediatrics and Child Health. Tasked with developing aspects of 
a new medical curriculum I had also to liaise with John and his 
staff in the Department of Obstetrics and Gynaecology. But until 
I arrived in Mumbai I had not really had a full appreciation of 
the ‘developmental origins of health’ work that was already well 
underway in Perth under John’s expert guidance. 

John is associated with the Western Australian Pregnancy 
(Raine) Study, which began in 1989 and is the largest and best-
known prospective pregnancy cohort in Western Australian history, 
and is also one of the world’s very first truly multi-disciplinary 
research initiatives focusing on the ‘developmental origins of health 
and disease’ (DOHaD). It is also the first and largest study in the 
world to include detailed foetal ultrasound measurements, along 
with detailed long-term follow-up of the children after birth. The 
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cohort is named after Mary Raine – a wealthy business woman 
who donated a fortune to help start a new medical school at UWA 
in the 1950s. As the vice-chancellor recruited for this purpose in 
1953, my grandfather Sir Stanley Prescott helped broker the deal 
and set up what was to eventually become the Raine Foundation 
in 1957. Its vision had an enormous impact on medical research in 
our state, and hundreds of young researchers have had the benefit 
of this since. 

Later than evening John also introduces me to Professor Karen 
Simmer from Adelaide, sings her praises and explains that we 
might be seeing more of her. She is a neonatologist whom they 
have recruited to UWA, and she will be joining his department 
in the coming months. We immediately find common ground. 
She is already well known for studying the benefits of omega-3 
polyunsaturated fatty acids (PUFA) in fish oils for the developing 
brain. I have been studying the immune benefits of fish oils in 
pregnancy for allergy prevention. I can already see the opportunity 
to work with Karen to examine the neurodevelopmental effects 
in my allergy cohorts, glad that my new resolution to look at 
multi-system health benefits through new collaborations is already 
taking shape.

Each day I take the chance to go on a small adventure through 
the streets of Mumbai. To the parks where I see signs that exercise 
is ‘strictly prohibited’. To beautiful temples; historic sites; a cricket 
match; shopping delights…

It is nearly time to leave, and I feel pleased that I have had my 
own life-changing experience. All this talk of being more healthy 
makes me realise that I have not been feeling very healthy. I leave 
India determined that 2002 will be a much better year.

•  •  •
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And it was. In the year that followed I transformed my life and 
discovered a confidence that I did not know I had. Getting a 
promotion was the first step. The string of prestigious research 
grants helped too: all for ‘early origins’ work of course. 

Now the light was really shining. I lost weight. Got fit. Felt 
healthier, happier and more positive than ever before. I was in love 
with life again. Things went from strength to strength. I felt I was 
now well on my way to finding my ‘greater happiness’.

The reason for mentioning any of this is to stress that it is 
never too late to make changes in our lives. Although our genes 
and early-life programming have an important role to play, they 
are not the full story. The key focus of this book might be the 
‘early-life origins of health’ there is also no doubt that healthy 
lifestyle choices and healthy thinking can make a difference at any 
stage of life. This is why there has been a progressive focus on 
taking a ‘life-course approach’ to promoting health and preventing 
disease, stressing the importance of taking these opportunities 
throughout life. Our purpose for stressing ‘early life’ in particular 
is that benefits may be greatest in this time, and that this critical 
period has been overlooked for far too long. In doing so, the last 
thing we want to do is to leave people with any feeling that it is all 
too late for them to make a difference. For all of us, the first and best 
opportunity we have for change is ‘right now’!

Professor Alistar Robertson from our vice-chancellery asked 
me ‘what exactly’ were we trying to achieve in setting up our 
national Australian DOHaD society. A simple question. ‘And don’t 
be afraid to aim high’, he said. So I thought about what we all 
really want, and said to him:

We want to achieve true physical, mental and
spiritual well-being of individuals and of societies,
and
to maximise all opportunities for achieving this
beginning with the earliest stages of life.
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And why stop there? When we consider it in those terms it is 
immediately apparent that the challenges we face go well beyond 
the ‘health’ sector, and that we can only address this in the much 
broader context of the social, political, cultural and economic 
determinants of health. But as with everything, the first step is 
the intention and having the vision. And it needs to be a common, 
unifying vision.
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