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Preface

I am very grateful to the special group of distinguished scientists who made up the Panel
and Secretariat for this major review of the evidence on food, nutrition, physical activity
and cancer. The vision of WCRF International in convening this Panel and confidence in
letting a strong-willed group of scientists have their way is to be highly commended.

In our view, the evidence reviewed here that led to our recommendations provides a
wonderful opportunity to prevent cancer and improve global health. Individuals and
populations have in their hands the means to lead fuller, healthier lives. Achieving that
will take action, globally, nationally, and locally, by communities, families, and
individuals.

It is worth pausing to put this Report in context. Public perception is often that experts
disagree. Why should the public or policy-makers heed advice if experts differ in their
views? Experts do disagree. That is the nature of science and a source of its strength.
Should we throw up our hands and say one opinion is as good as another? Of course not.
Evidence matters. But not evidence unguided by human thought. Hence the process that
was set up for this review: use a systematic approach to examine all the relevant evidence
using predetermined criteria, and assemble an international group of experts who, having
brought their own knowledge to bear and having debated their disagreements, arrive at
judgements as to what this evidence means. Both parts of the exercise were crucial: the
systematic review and, dare I say it, the wisdom of the experts.

The elegance of the process was one of the many attractions to me of assuming the role
of chair of the Panel. I could pretend that it was the major reason, and in a way it was, but
the first reason was enjoyment. What a pleasure and a privilege to spend three years in
the company of a remarkable group of scientists, including world leaders in research on
the epidemiology of cancer, as well as leaders in nutrition and public health and the
biology of cancer, to use a relatively new methodology (systematic literature reviews),
supported by a vigorous and highly effective Secretariat, on an issue of profound
importance to global public health: the prevention of cancer by means of healthy patterns
of eating and physical activity. It was quite as enjoyable as anticipated.

Given this heady mix, the reasons why I might have wanted to take on the role of Panel
chair were obvious. I did question the wisdom of WCRF International in inviting me to do
it. Much of my research has been on cardiovascular disease, not cancer. What I described
as my ignorance, WCRF International kindly labelled impartiality.

WCREF also appreciated the parallels between dietary causes of cardiovascular disease
and cancer. There is a great deal of concordance. In general, recommendations in this
Report to prevent cancer will also be of great relevance to cardiovascular disease. The only
significant contradiction is with alcohol. From the point of view of cancer prevention, the
best level of alcohol consumption is zero. This is not the case for cardiovascular disease,
where the evidence suggests that one to two drinks a day are protective. The Panel
therefore framed its recommendation to take this into account.

The fact that the conclusions and recommendations in this Report are the unanimous
view of the Panel does not imply that, miraculously, experts have stopped disagreeing. The
Panel debated the fine detail of every aspect of its conclusions and recommendations with
remarkable vigour and astonishing stamina. In my view, this was deliberation at its best. If
conclusions could simply fall out of systematic literature reviews, we would not have
needed experts to deliberate. Human judgement was vital; and if human, it cannot be
infallible. But I venture to suggest this process has led to as good an example of evidence-
based public health recommendations as one can find.

Throughout the Panel’s deliberations, it had in mind the global reach of this Report.
Most of the research on diet and cancer comes from high-income countries. But



noncommunicable diseases, including cancer, are now major public health burdens in
every region of the world. An important part of our deliberations was to ensure the
global applicability of our recommendations.

One last point about disagreement among experts: its relevance to the link between
science and policy. A caricature would be to describe science as precise and policy-makers
as indecisive. In a way, the opposite is the case. Science can say: could be, might be,
some of us think this, and some think that. Policy-makers have either to do it or not
do it — more often, not. Our effort here was to increase the precision of scientific
judgements. As the Report makes clear, many of our conclusions are in the ‘could be’
category. None of our recommendations is based on these ‘could be’ conclusions. All are
based on judgements that evidence was definite or probable. Our recommendations, we
trust, will serve as guides to the population, to scientists, and to opinion-formers.

But what should policy-makers do with our judgements? A year after publication of
this Report, we will publish a second report on policy for diet, nutrition, physical activity,
and the prevention of cancer. As an exercise developing out of this one, we decided to
apply, as far as possible, the same principles of synthesis of evidence to policy-making.
We enhanced the scientific panel that was responsible for this Report with experts in
nutrition and food policy. This policy panel will oversee systematic literature reviews on
food policy, deliberate, and make recommendations.

The current Report and next year’s Policy Report have one overriding aim: to reduce
the global burden of cancer by means of healthier living.

Michael Marmot
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Summary

Introduction

This summary provides an abbreviated version of the full
Report. It highlights the wealth of information and data
studied by the Panel and is designed to give readers an
overview of the key issues contained within the Report,
notably the process, the synthesis of the scientific evidence,
and the resulting judgements and recommendations.

The first and second Reports

Food, Nutrition and the Prevention of Cancer: a global per-
spective, produced by the World Cancer Research Fund
together with the American Institute for Cancer Research,
has been the most authoritative source on food, nutrition,
and cancer prevention for 10 years. On publication in 1997,
it immediately became recognised as the most authoritative
and influential report in its field and helped to highlight the
importance of research in this crucial area. It became the
standard text worldwide for policy-makers in government
at all levels, for civil society and health professional organ-
isations, and in teaching and research centres of academic
excellence.

Since the mid-1990s the amount of scientific literature on
this subject has dramatically increased. New methods of
analysing and assessing evidence have been developed,
facilitated by advances in electronic technology. There is
more evidence, in particular on overweight and obesity and
on physical activity; food, nutrition, physical activity, and
cancer survivors is a new field. The need for a new report
was obvious; and in 2001 WCRF International in collabora-
tion with AICR began to put in place a global process in
order to produce and publish the Report in November 2007.

How this Report has been achieved

The goal of this Report is to review all the relevant research,
using the most meticulous methods, in order to generate a
comprehensive series of recommendations on food, nutri-
tion, and physical activity, designed to reduce the risk of
cancer and suitable for all societies. This process is also the
basis for a continuous review of the evidence.

Organised into overlapping stages, the process has been
designed to maximise objectivity and transparency, separat-
ing the collection of evidence from its assessment and
judgement. First, an expert task force developed a method
for systematic review of the voluminous scientific literature.
Second, research teams collected and reviewed the litera-
ture based upon this methodology. Third, an expert Panel
has assessed and judged this evidence and agreed recom-
mendations. The results are published in this Report and
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summarised here. A more detailed explanation of this
process is given in Chapter 3 and the research teams and
investigators involved are listed on pages viii—xi.

This Report is a guide to future scientific research, cancer
prevention education programmes, and health policy
around the world. It provides a solid evidence base for
policy-makers, health professionals, and informed and
interested people to draw on and work with.

Overview of the second expert Report

This Report has a number of inter-related general purposes.
One is to explore the extent to which food, nutrition, phys-
ical activity, and body composition modify the risk of can-
cer, and to specify which factors are most important. To the
extent that environmental factors such as food, nutrition,
and physical activity influence the risk of cancer, it is a pre-
ventable disease. The Report specifies recommendations
based on solid evidence which, when followed, will be
expected to reduce the incidence of cancer.

Part 1 — Background

Chapter 1 shows that patterns of production and con-
sumption of food and drink, of physical activity, and of body
composition have changed greatly throughout human
history. Remarkable changes have taken place as a result
of urbanisation and industrialisation, at first in Europe,
North America, and other economically advanced coun-
tries, and increasingly in most countries in the world.
Notable variations have been identified in patterns of can-
cer throughout the world. Significantly, studies consistently
show that patterns of cancer change as populations migrate
from one part of the world to another and as countries
become increasingly urbanised and industrialised. Pro-
jections indicate that rates of cancer in general are liable
to increase.

Chapter 2 outlines current understanding of the biology
of the cancer process, with special attention to the ways in
which food and nutrition, physical activity, and body com-
position may modify the risk of cancer. Cancer is a disease
of genes, which are vulnerable to mutation, especially over
the long human lifespan. However, evidence shows that
only a small proportion of cancers are inherited.
Environmental factors are most important and can be mod-
ified. These include smoking and other use of tobacco;
infectious agents; radiation; industrial chemicals and pollu-
tion; medication; and also many aspects of food, nutrition,
physical activity, and body composition.
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Chapter 3 summarises the types of evidence that the
Panel has agreed are relevant to its work. No single study
or study type can prove that any factor definitely is a cause
of, or is protective against, any disease. In this chapter,
building on the work of the first report, the Panel shows
that reliable judgements on causation of disease are based
on assessment of a variety of well-designed epidemiologi-
cal and experimental studies.

The prevention of cancer worldwide is one of the most
pressing challenges facing scientists and public health
policy-makers, among others. These introductory chapters
show that the challenge can be effectively addressed and
suggest that food, nutrition, physical activity, and body
composition play a central part in the prevention of cancer.

Part 2 — Evidence and Judgements

The judgements made by the Panel in Part 2 are based on
independently conducted systematic reviews of the litera-
ture commissioned from academic institutions in the USA,
UK, and continental Europe. The evidence has been metic-
ulously assembled and, crucially, the display of the evi-
dence was separated from assessments derived from that
evidence. Seven chapters present the findings of these
reviews. The Panel’s judgements are displayed in the form
of matrices that introduce five of these chapters, and in the
summary matrix on the fold-out page inside the back cover.

Chapter 4, the first and longest chapter in Part 2, is con-
cerned with types of food and drink. The judgements of the
Panel are, whenever possible, food- and drink-based,
reflecting the most impressive evidence. Findings on
dietary constituents and micronutrients (for example foods
containing dietary fibre) are identified where appropriate.
Evidence on dietary supplements, and on patterns of diet,
is included in the two final sections of this chapter.

Chapters 5 and 6 are concerned with physical activity
and with body composition, growth, and development.
Evidence in these areas is more impressive than was the
case up to the mid-1990s; the evidence on growth and
development indicates the importance of an approach to
the prevention of cancer that includes the whole life
course.

Chapter 7 summarises and judges the evidence as
applied to 17 cancer sites, with additional briefer sum-
maries based on narrative reviews of five further body sys-
tems and cancer sites. The judgements shown in the
matrices in this chapter correspond with the judgements
shown in the matrices in the previous chapters.

Obesity is or may be a cause of a number of cancers.
Chapter 8 identifies what aspects of food, nutrition, and

physical activity themselves affect the risk of obesity and
associated factors. The judgements, which concern the bio-
logical and associated determinants of weight gain, over-
weight, and obesity, are based on a further systematic
literature review, amplified by knowledge of physiological
processes.

The relevance of food, nutrition, physical activity, and
body composition to people living with cancer, and to the
prevention of recurrent cancer, is summarised in Chapter 9.
Improved cancer screening, diagnosis, and medical services
are, in many countries, improving survival rates. So the
number of cancer survivors — people living after diagnosis
of cancer — is increasing.

The Panel agreed that its recommendations should also
take into account findings on the prevention of other chron-
ic diseases, and of nutritional deficiencies and nutrition-
related infectious diseases, especially of childhood. Chapter
10, also based on a systematic literature review, is a sum-
mary of the findings of expert reports in these areas.

The research issues identified in Chapter 11 are, in the
view of the Panel, the most promising avenues to explore in
order to refine understanding of the links between food,
nutrition, physical activity, and cancer, and so improve the
prevention of cancer, worldwide.

Part 3 — Recommendations

Chapter 12, the culmination of the five-year process, pre-
sents the Panel’s public health goals and personal recom-
mendations. These are preceded by a statement of the
principles that have guided the Panel in its thinking.

The goals and recommendations are based on ‘convinc-
ing’ or ‘probable’ judgements made by the Panel in the chap-
ters in Part 2. These are proposed as the basis for public
policies and for personal choices that, if effectively imple-
mented, will be expected to reduce the incidence of cancer
for people, families, and communities.

Eight general and two special goals and recommenda-
tions are detailed. In each case a general recommendation
is followed by public health goals and/or personal recom-
mendations, together with further explanation or clarifica-
tion as required. Chapter 12 also includes a summary of the
evidence, justification of the goals and recommendations,
and guidance on how to achieve them.

The process of moving from evidence to judgements and
to recommendations has been one of the Panel’s main
responsibilities, and has involved discussion and debate
until final agreement has been reached. The goals and rec-
ommendations here have been unanimously agreed.

The goals and recommendations are followed by the
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Panel’s conclusions on the dietary patterns most likely to
protect against cancer. In order to discern the ‘big picture’ of
healthy and protective diets, it is necessary to integrate a
vast amount of detailed information. The Panel used a
broad, integrative approach that, while largely derived from
conventional ‘reductionist’ research, has sought to find pat-
terns of food and drink consumption, of physical activity,
and of body fatness, that enable recommendations designed
to prevent cancer at personal and population levels.

The goals and recommendations are designed to be gen-
erally relevant worldwide and the Panel recognises that in
national settings, the recommendations of this Report will
be best used in combination with recommendations, issued
by governments or on behalf of nations, designed to prevent
chronic and other diseases. In addition, the Panel cited
three specific cases where the evidence is strong enough to
be the basis for goals and recommendations, but which cur-
rently are relevant only in discrete geographical regions:
maté in Latin America, Cantonese-style salted fish in the
Pearl River Delta in Southern China, and arsenic contami-
nating water supplies in several locations. Further details on
nutritional patterns and regional and special circumstances
can be found in section 12.3.

The main focus of this Report is on nutritional and other
biological and associated factors that modify the risk of can-
cer. The Panel is aware that as with other diseases, the risk
of cancer is also modified by social, cultural, economic, and
ecological factors. Thus the foods and drinks that people
consume are not purely because of personal choice; likewise
opportunities for physical activity can be constrained.
Identifying the deeper factors that affect cancer risk enables
a wider range of policy recommendations and options to be
identified. This is the subject of a separate report to be pub-
lished in late 2008.

The public health goals and personal recommendations of
the Panel that follow are offered as a significant contribu-
tion towards the prevention and control of cancer through-
out the world.
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The Panel’s recommendations

The Panel’s goals and recommendations that follow are
guided by several principles, the details of which can be
found in Chapter 12. The public health goals are for
populations, and therefore for health professionals; the
recommendations are for people, as communities, families,
and individuals.

The Panel also emphasises the importance of not smoking
and avoiding exposure to tobacco smoke.

Format

The goals and recommendations begin with a general state-
ment. This is followed by the population goal and the per-
sonal recommendation, together with any necessary
footnotes. These footnotes are an integral part of the
recommendations. The full recommendations, including
further clarification and qualification, can be found in
Chapter 12.
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RECOMMENDATION 1

BODY FATNESS

Be as lean as possible within
the normal range! of body weight

PUBLIC HEALTH GOALS

Median adult body mass index (BMI) to be
between 21 and 23, depending on the
normal range for different populations?

The proportion of the population that is overweight
or obese to be no more than the current level,
or preferably lower, in 10 years

PERSONAL RECOMMENDATIONS

Ensure that body weight through
childhood and adolescent growth projects® towards the
lower end of the normal BMI range at age 21

Maintain body weight within
the normal range from age 21

Avoid weight gain and increases in
waist circumference throughout adulthood

"'Normal range’ refers to appropriate ranges issued by national governments or
the World Health Organization

2 To minimise the proportion of the population outside the normal range

3 'Projects’ in this context means following a pattern of growth (weight and
height) throughout childhood that leads to adult BMI at the lower end of the
normal range. Such patterns of growth are specified in International Obesity
Task Force and WHO growth reference charts

Justification

Maintenance of a healthy weight throughout life may be
one of the most important ways to protect against cancer.
This will also protect against a number of other common
chronic diseases.

Weight gain, overweight, and obesity are now generally
much more common than in the 1980s and 1990s. Rates of
overweight and obesity doubled in many high-income coun-
tries between 1990 and 2005. In most countries in Asia and
Latin America, and some in Africa, chronic diseases includ-
ing obesity are now more prevalent than nutritional defi-
ciencies and infectious diseases.

Being overweight or obese increases the risk of some can-
cers. Overweight and obesity also increase the risk of condi-
tions including dyslipidaemia, hypertension and stroke, type
2 diabetes, and coronary heart disease. Overweight in child-
hood and early life is liable to be followed by overweight
and obesity in adulthood. Further details of evidence and
judgements can be found in Chapters 6 and 8. Maintenance
of a healthy weight throughout life may be one of the most
important ways to protect against cancer.

RECOMMENDATION 2

PHYSICAL ACTIVITY
Be physically active as part of everyday life
PUBLIC HEALTH GOALS

The proportion of the population that is sedentary’
to be halved every 10 years

Average physical activity levels (PALs)' to be above 1.6

PERSONAL RECOMMENDATIONS

Be moderately physically active, equivalent
to brisk walking,? for at least 30 minutes every day

As fitness improves, aim for 60 minutes or more
of moderate, or for 30 minutes or more of
vigorous, physical activity every day?3

Limit sedentary habits such as watching television

" The term ‘sedentary’ refers to a PAL of 1.4 or less. PAL is a way of representing
the average intensity of daily physical activity. PAL is calculated as total energy
expenditure as a multiple of basal metabolic rate

2 Can be incorporated in occupational, transport, household, or leisure activities

3 This is because physical activity of longer duration or greater intensity is more
beneficial

Justification

Most populations, and people living in industrialised and
urban settings, have habitual levels of activity below levels
to which humans are adapted.

With industrialisation, urbanisation, and mechanisation,
populations and people become more sedentary. As with
overweight and obesity, sedentary ways of life have been
usual in high-income countries since the second half of the
20th century. They are now common if not usual in most
countries.

All forms of physical activity protect against some can-
cers, as well as against weight gain, overweight, and obesi-
ty; correspondingly, sedentary ways of life are a cause of
these cancers and of weight gain, overweight, and obesity.
Weight gain, overweight, and obesity are also causes of
some cancers independently of the level of physical activity.
Further details of evidence and judgements can be found in
Chapters 5, 6, and 8.

The evidence summarised in Chapter 10 also shows that
physical activity protects against other diseases and that
sedentary ways of life are causes of these diseases.
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RECOMMENDATION 3

FOODS AND DRINKS THAT
PROMOTE WEIGHT GAIN

NUTRITION,

Limit consumption of energy-dense foods'
Avoid sugary drinks?

PUBLIC HEALTH GOALS

Average energy density of diets® to be lowered
towards 125 kcal per 100 g

Population average consumption of sugary drinks?
to be halved every 10 years

PERSONAL RECOMMENDATIONS
Consume energy-dense foods' 4 sparingly
Avoid sugary drinks?

Consume ‘fast foods’® sparingly, if at all

" Energy-dense foods are here defined as those with an energy content of more
than about 225-275 kcal per 100 g

2 This principally refers to drinks with added sugars. Fruit juices should also be
limited

3 This does not include drinks

4 Limit processed energy-dense foods (also see recommendation 4). Relatively
unprocessed energy-dense foods, such as nuts and seeds, have not been shown
to contribute to weight gain when consumed as part of typical diets, and these
and many vegetable oils are valuable sources of nutrients

*> The term ‘fast foods’ refers to readily available convenience foods that tend to
be energy-dense and consumed frequently and in large portions

Justification

Consumption of energy-dense foods and sugary drinks is
increasing worldwide and is probably contributing to the
global increase in obesity.

This overall recommendation is mainly designed to prevent
and to control weight gain, overweight, and obesity.
Further details of evidence and judgements can be found in
Chapter 8.

‘Energy density’ measures the amount of energy (in kcal
or kJ) per weight (usually 100 g) of food. Food supplies that
are mainly made up of processed foods, which often contain
substantial amounts of fat or sugar, tend to be more energy-
dense than food supplies that include substantial amounts
of fresh foods. Taken together, the evidence shows that it is
not specific dietary constituents that are problematic, so
much as the contribution these make to the energy density
of diets.

Because of their water content, drinks are less energy-
dense than foods. However, sugary drinks provide energy
but do not seem to induce satiety or compensatory reduc-
tion in subsequent energy intake, and so promote overcon-
sumption of energy and thus weight gain.
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RECOMMENDATION 4

PLANT FOODS

Eat mostly foods of plant origin
PUBLIC HEALTH GOALS

Population average consumption of non-starchy'
vegetables and of fruits to be at least 600 g (21 o0z) daily?

Relatively unprocessed cereals (grains) and/or pulses
(legumes), and other foods that are a natural source of
dietary fibre, to contribute to a population average
of at least 25 g non-starch polysaccharide daily

PERSONAL RECOMMENDATIONS

Eat at least five portions/servings
(at least 400 g or 14 oz) of a variety? of
non-starchy vegetables and of fruits every day

Eat relatively unprocessed cereals (grains)
and/or pulses (legumes) with every meal?

Limit refined starchy foods

People who consume starchy roots or tubers*
as staples also to ensure intake of sufficient
non-starchy vegetables, fruits, and pulses (legumes)

' This is best made up from a range of various amounts of non-starchy vegetables
and fruits of different colours including red, green, yellow, white, purple, and
orange, including tomato-based products and allium vegetables such as garlic

2 Relatively unprocessed cereals (grains) and/or pulses (legumes) to contribute
to an average of at least 25 g non-starch polysaccharide daily

3 These foods are low in energy density and so promote healthy weight

4 For example, populations in Africa, Latin America, and the Asia-Pacific region

Justification

An integrated approach to the evidence shows that most
diets that are protective against cancer are mainly made up
from foods of plant origin.

Higher consumption of several plant foods probably protects
against cancers of various sites. What is meant by ‘plant-
based’ is diets that give more emphasis to those plant foods
that are high in nutrients, high in dietary fibre (and so in non-
starch polysaccharides), and low in energy density. Non-
starchy vegetables, and fruits, probably protect against some
cancers. Being typically low in energy density, they probably
also protect against weight gain. Further details of evidence

and judgements can be found in Chapters 4 and 8.
Non-starchy vegetables include green, leafy vegetables,
broccoli, okra, aubergine (eggplant), and bok choy, but not,
for instance, potato, yam, sweet potato, or cassava. Non-
starchy roots and tubers include carrots, Jerusalem arti-
chokes, celeriac (celery root), swede (rutabaga), and turnips.
Continued on next page
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ANIMAL FOODS

Limit intake of red meat! and
avoid processed meat?

PUBLIC HEALTH GOAL

Population average consumption of red meat
to be no more than 300 g (11 0z) a week,
very little if any of which to be processed

PERSONAL RECOMMENDATION

People who eat red meat’
to consume less than 500 g (18 oz) a week,
very little if any to be processed?

1'Red meat’ refers to beef, pork, lamb, and goat from domesticated animals
including that contained in processed foods

2 'Processed meat’ refers to meat preserved by smoking, curing or salting, or
addition of chemical preservatives, including that contained in processed foods

Justification

An integrated approach to the evidence also shows that
many foods of animal origin are nourishing and healthy if
consumed in modest amounts.

People who eat various forms of vegetarian diets are at low
risk of some diseases including some cancers, although it is
not easy to separate out these benefits of the diets from
other aspects of their ways of life, such as not smoking,
drinking little if any alcohol, and so forth. In addition, meat
can be a valuable source of nutrients, in particular protein,
iron, zinc, and vitamin B12. The Panel emphasises that this
overall recommendation is not for diets containing no meat
— or diets containing no foods of animal origin. The
amounts are for weight of meat as eaten. As a rough con-
version, 300 g of cooked red meat is equivalent to about
400-450 g raw weight, and 500 g cooked red meat to about
700-750 g raw weight. The exact conversion will depend
on the cut of meat, the proportions of lean and fat, and the
method and degree of cooking, so more specific guidance is
not possible. Red or processed meats are convincing or
probable causes of some cancers. Diets with high levels of
animal fats are often relatively high in energy, increasing
the risk of weight gain. Further details of evidence and
judgements can be found in Chapters 4 and 8.

RECOMMENDATION 6

ALCOHOLIC DRINKS

Limit alcoholic drinks!

PUBLIC HEALTH GOAL

Proportion of the population drinking
more than the recommended limits to be
reduced by one third every 10 years'?

PERSONAL RECOMMENDATION

If alcoholic drinks are consumed,
limit consumption to no more than two drinks a day
for men and one drink a day for women'23

' This recommendation takes into account that there is a likely protective effect
for coronary heart disease

2 Children and pregnant women not to consume alcoholic drinks

3 One “drink’ contains about 10-15 grams of ethanol

Justification

The evidence on cancer justifies a recommendation not to
drink alcoholic drinks. Other evidence shows that modest
amounts of alcoholic drinks are likely to reduce the risk of
coronary heart disease.

The evidence does not show a clear level of consumption of
alcoholic drinks below which there is no increase in risk of
the cancers it causes. This means that, based solely on the
evidence on cancer, even small amounts of alcoholic drinks
should be avoided. Further details of evidence and judge-
ments can be found in Chapter 4. In framing the recom-
mendation here, the Panel has also taken into account the
evidence that modest amounts of alcoholic drinks are likely
to protect against coronary heart disease, as described in
Chapter 10.

The evidence shows that all alcoholic drinks have the
same effect. Data do not suggest any significant difference
depending on the type of drink. This recommendation
therefore covers all alcoholic drinks, whether beers, wines,
spirits (liquors), or other alcoholic drinks. The important
factor is the amount of ethanol consumed.

The Panel emphasises that children and pregnant women
should not consume alcoholic drinks.

Recommendation 4, continued from page xviii

The goals and recommendations here are broadly similar
to those that have been issued by other international and
national authoritative organisations (see Chapter 10). They
derive from the evidence on cancer and are supported by
evidence on other diseases. They emphasise the importance

of relatively unprocessed cereals (grains), non-starchy veg-
etables and fruits, and pulses (legumes), all of which contain
substantial amounts of dietary fibre and a variety of
micronutrients, and are low or relatively low in energy den-
sity. These, and not foods of animal origin, are the recom-
mended centre for everyday meals.

XiX




FOOD,

RECOMMENDATION 7

PRESERVATION, PROCESSING,
PREPARATION

NUTRITION,

Limit consumption of salt’
Avoid mouldy cereals (grains) or pulses (legumes)

PUBLIC HEALTH GOALS

Population average consumption of salt from
all sources to be less than 5 g (2 g of sodium) a day

Proportion of the population consuming more than 6 g
of salt (2.4 g of sodium) a day to be halved every 10 years

Minimise exposure to aflatoxins
from mouldy cereals (grains) or pulses (legumes)

PERSONAL RECOMMENDATIONS

Avoid salt-preserved, salted, or salty foods;
preserve foods without using salt'

Limit consumption of processed foods with added salt
to ensure an intake of less than 6 g (2.4 g sodium) a day

Do not eat mouldy cereals (grains) or pulses (legumes)

" Methods of preservation that do not or need not use salt include refrigeration,
freezing, drying, bottling, canning, and fermentation

Justification

The strongest evidence on methods of food preservation, pro-
cessing, and preparation shows that salt and salt-preserved
foods are probably a cause of stomach cancer, and that foods
contaminated with aflatoxins are a cause of liver cancer.

Salt is necessary for human health and life itself, but at lev-
els very much lower than those typically consumed in most
parts of the world. At the levels found not only in high-
income countries but also in those where traditional diets
are high in salt, consumption of salty foods, salted foods,
and salt itself is too high. The critical factor is the overall
amount of salt. Microbial contamination of foods and drinks
and of water supplies remains a major public health prob-
lem worldwide. Specifically, the contamination of cereals
(grains) and pulses (legumes) with aflatoxins, produced by
some moulds when such foods are stored for too long in
warm temperatures, is an important public health problem,
and not only in tropical countries.

Salt and salt-preserved foods are a probable cause of
some cancers. Aflatoxins are a convincing cause of liver can-
cer. Further details of evidence and judgements can be
found in Chapter 4.
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RECOMMENDATION 8

DIETARY SUPPLEMENTS

Aim to meet nutritional needs
through diet alone!

PUBLIC HEALTH GOAL

Maximise the proportion of the population achieving
nutritional adequacy without dietary supplements

PERSONAL RECOMMENDATION

Dietary supplements are not recommended
for cancer prevention

' This may not always be feasible. In some situations of illness or dietary
inadequacy, supplements may be valuable

Justification

The evidence shows that high-dose nutrient supplements
can be protective or can cause cancer. The studies that
demonstrate such effects do not relate to widespread use
among the general population, in whom the balance of
risks and benefits cannot confidently be predicted. A gen-
eral recommendation to consume supplements for cancer
prevention might have unexpected adverse effects.
Increasing the consumption of the relevant nutrients
through the usual diet is preferred.

The recommendations of this Report, in common with its
general approach, are food based. Vitamins, minerals, and
other nutrients are assessed in the context of the foods and
drinks that contain them. The Panel judges that the best
source of nourishment is foods and drinks, not dietary sup-
plements. There is evidence that high-dose dietary supple-
ments can modify the risk of some cancers. Although some
studies in specific, usually high-risk, groups have shown evi-
dence of cancer prevention from some supplements, this
finding may not apply to the general population. Their level
of benefit may be different, and there may be unexpected
and uncommon adverse effects. Therefore it is unwise to
recommend widespread supplement use as a means of can-
cer prevention. Further details of evidence and judgements
can be found in Chapter 4.

In general, for otherwise healthy people, inadequacy of
intake of nutrients is best resolved by nutrient-dense diets
and not by supplements, as these do not increase consump-
tion of other potentially beneficial food constituents. The
Panel recognises that there are situations when supplements
are advisable. See box 12.4.



SUMMARY

SPECIAL RECOMMENDATION 1

BREASTFEEDING

Mothers to breastfeed; children to be breastfed’

PUBLIC HEALTH GOAL

The majority of mothers to breastfeed
exclusively, for six months? 3

PERSONAL RECOMMENDATION

Aim to breastfeed infants exclusively?
up to six months and continue
with complementary feeding thereafter?

' Breastfeeding protects both mother and child

2 'Exclusively’ means human milk only, with no other food or drink, including
water

3 In accordance with the UN Global Strategy on Infant and Young Child Feeding

Justification

The evidence on cancer as well as other diseases shows
that sustained, exclusive breastfeeding is protective for the
mother as well as the child.

This is the first major report concerned with the prevention
of cancer to make a recommendation specifically on breast-
feeding, to prevent breast cancer in mothers and to prevent
overweight and obesity in children. Further details of evi-
dence and judgements can be found in Chapters 6 and 8.

Other benefits of breastfeeding for mothers and their
children are well known. Breastfeeding protects against
infections in infancy, protects the development of the
immature immune system, protects against other childhood
diseases, and is vital for the development of the bond
between mother and child. It has many other benefits.
Breastfeeding is especially vital in parts of the world where
water supplies are not safe and where impoverished fami-
lies do not readily have the money to buy infant formula
and other infant and young child foods. This recommenda-
tion has a special significance. While derived from the evi-
dence on being breastfed, it also indicates that policies and
actions designed to prevent cancer need to be directed
throughout the whole life course, from the beginning of
life.

SPECIAL RECOMMENDATION 2

CANCER SURVIVORS'

Follow the recommendations
for cancer prevention?

RECOMMENDATIONS

All cancer survivors? to receive nutritional care
from an appropriately trained professional

If able to do so, and unless otherwise advised,
aim to follow the recommendations for
diet, healthy weight, and physical activity?

1 Cancer survivors are people who are living with a diagnosis of cancer, including
those who have recovered from the disease

2 This recommendation does not apply to those who are undergoing active
treatment, subject to the qualifications in the text

3 This includes all cancer survivors, before, during, and after active treatment

Justification

Subject to the qualifications made here, the Panel has
agreed that its recommendations apply also to cancer sur-
vivors. There may be specific situations where this advice
may not apply, for instance, where treatment has compro-
mised gastrointestinal function.

If possible, when appropriate, and unless advised otherwise
by a qualified professional, the recommendations of this
Report also apply to cancer survivors. The Panel has made
this judgement based on its examination of the evidence,
including that specifically on cancer survivors, and also on
its collective knowledge of the pathology of cancer and its
interactions with food, nutrition, physical activity, and body
composition. In no case is the evidence specifically on can-
cer survivors clear enough to make any firm judgements or
recommendations to cancer survivors. Further details of
evidence and judgements can be found in Chapter 9.

Treatment for many cancers is increasingly successful,
and so cancer survivors increasingly are living long enough
to develop new primary cancers or other chronic diseases.
The recommendations in this Report would also be expect-
ed to reduce the risk of those conditions, and so can also be
recommended on that account.
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Introduction

The proposals that cancer might be preventable, and that
food, nutrition, physical activity, and body composition
might affect the risk of cancer, were first made before
science emerged in its modern form in the 19" and 20™
centuries. Throughout recorded history, wise choices of
food and drink, and of habitual behaviour, have been
recommended to protect against cancer, as well as other
diseases, and to improve well-being.

Reports such as this, which incorporate systematic
examination of all relevant types of research, differ from
ancient, historical, and even relatively recent accounts, and
descriptive studies of the type detailed in Chapter 1, not
only in the quantity and quality of evidence, but also in the
reliability of the judgements and recommendations that
derive from it.

The purpose of this Report

This Report has been commissioned and resourced by the
World Cancer Research Fund (WCRF) International and its
sister organisation the American Institute for Cancer
Research (AICR), who provided the Secretariat that has
supported the Panel responsible for the Report. Panel
members, observers, review centres, and other contributors
are listed on the preceding pages. The five-year project that
has resulted in this Report follows a previous five-year
project that resulted in the first WCRF/AICR report
published in 1997, which was the responsibility of the
former distinguished international multidisciplinary panel
chaired by Professor John Potter.

This Report has two overall general purposes. The first is
to summarise, assess, and judge the most comprehensive
body of evidence yet collected and displayed on the subject
of food, nutrition, physical activity, body composition, and
the risk of cancer, throughout the life-course. The second
purpose is to transform the evidence-derived judgements
into goals and personal recommendations that are a
reliable basis for sound policies and effective actions at
population, community, family, and individual level, in
order to prevent cancer, worldwide.

What is already known

The Panel is aware of the general consensus shared by
scientists, health professionals, and policy-makers on the
relationships between food, nutrition, physical activity,
body composition, and the risk of cancer.

This consensus, based on the findings of a rapidly
growing mass of increasingly well-designed
epidemiological and experimental studies and other
relevant evidence, emerged in the early 1980s. Thus: ‘It is
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abundantly clear that the incidence of all the common
cancers in humans is determined by various potentially
controllable external factors. This is surely the most
comforting fact to come out of cancer research, for it
means that cancer is, in large part, a preventable disease’.!
This is the conclusion of a report on diet and the
prevention of cancer published a quarter of a century
before this Report.

Since the early 1980s, relevant United Nations agencies,
national governments, authoritative non-governmental
organisations, and researchers and other experts in the
field have agreed that food and nutrition, physical activity,
and body composition are individually and collectively
important modifiers of the risk of cancer, and taken
together may be at least as important as tobacco.

By the mid-1990s the general consensus became more
solidly based on methodical assessment of the totality of
the relevant literature. Thus: ‘It is now established that
cancer is principally caused by environmental factors, of
which the most important are tobacco; diet and factors
related to diet, including body mass and physical activity;
and exposures in the workplace and elsewhere.” This
statement introduces the recommendations made in the
first WCRF/AICR report.

Expert reports may be accompanied by guidebooks
written for general readers. Thus: A healthy eating
strategy... is an important part of protecting yourself
against a long list of diseases. These include heart disease,
stroke, several common cancers, cataract formation, other
age-related diseases, and even some types of birth defects.
When combined with not smoking and regular exercise, this
kind of healthy diet can reduce heart disease by 80 per
cent, and stroke and some cancers by 70 percent, compared
with average rates’.? This is a conclusion of a book written
by a member of the Panel responsible for this Report.

Some general judgements are now well known and not a
matter for serious debate. Cancer in general, and cancers
of different types and sites, are agreed to have various
causes, among which are inherited genetic predisposition
and the increasing likelihood that cells will accumulate
genetic defects as people age. This is discussed in more
detail in Chapter 2. Also, people die less frequently from
nutritional deficiencies, infectious diseases, predation, and
accidents, whereas chronic diseases including cancer —
which are more common in older people — become more
common.

However, cancer is not an inevitable consequence of
ageing, and people’s susceptibility to it varies. There is
abundant evidence that the main causes of patterns of
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cancer around the world are environmental. This does
indeed mean that at least in principle, most cancer is
preventable, though there is still discussion about the
relative importance of various environmental factors.

But what are these environmental factors, what is their
relative importance, and how may they vary in different
times in the life-course and in different parts of the world,
and how might they interact with each other? Many
thousand epidemiological and experimental studies have
looked for answers. Some answers are now agreed to be
unequivocal. Thus, smoking is the chief cause of lung
cancer. Alcohol is also an established carcinogen in
humans, as are types of radiation such as those used in
medical treatments and as released by nuclear weapons
and accidents. Certain infectious agents are undoubtedly a
cause of some cancers.

The need for a new initiative
Many questions, particularly in the field of food, nutrition,
and associated factors, remain. Some are fundamental. Do
statements such as those quoted above remain valid? Do
they apply worldwide? Have the reviews and reports so far
published overlooked key findings? How do the large
prospective studies, meta-analyses, pooling projects, and
randomised controlled trials undertaken and published
since the mid-1990s impact on earlier conclusions and
recommendations? Are there areas in this field that have
been neglected? Is entirely new evidence coming to light?
Questions such as these led to the commissioning of this
Report by WCRF/AICR in 2001. The Panel responsible for
the Report first convened in 2003, and has met twice a
year until 2007. The terms of reference accepted by the
Panel at its first meeting were to:

* Judge the reviews of the scientific and other literature
prepared for the Panel by the assigned review teams

* Devise a series of dietary, associated, and other
recommendations suitable for all societies, designed to
reduce the risk of cancer

* Evaluate the consistency between such
recommendations and those designed to prevent other
food-related diseases.

The Panel believes that these terms of reference have been
fulfilled. The public policy implications of the
recommendations made in this Report are the subject of a
further report, to be published in late 2008.

Special features of this Report

This Report in part adapts and builds on the work of the
previous WCRF/AICR report. It also has central features
that are new. It is not simply an ‘update’ of the previous
report. Since the mid-1990s a substantial body of relevant
literature has been published in peer-reviewed journals.
Further, the executive officers of WCRF/AICR, its
Secretariat, and the Panel responsible, decided at the
outset that developments in scientific method since the
mid-1990s, notably in systematic approaches to
synthesising evidence, and as enabled by the electronic
revolution, have been so remarkable that a whole new
process was justified.

Systematic literature reviews

This process (described in Appendix A) has involved
systematic literature reviews (SLRs), which have been used
as the main basis for the Panel’s judgements in this Report.
These are described in more detail in Chapter 3. They were
undertaken by independent centres of research and review
excellence in North America and Europe, to a common
agreed protocol, itself the product of an expert
Methodology Task Force. As a result, the judgements of the
Panel now are as firmly based as the evidence and the state
of the science allow. Some are new. Some are different
from those previously published. Findings that may at first
reading seem to repeat those of the first report are in fact
the result of an entirely new process.

Rigorous criteria to assess evidence
The criteria used in this Report to assess the evidence
presented in the SLRs and from other sources are more
precise and explicit than, and in some respects different
from and more stringent than, those used in the previous
report. During its initial meetings, the Panel reviewed and
agreed these criteria before embarking on the formal
evidence review. More details are given in Chapter 3.
Nevertheless, readers and users of this Report should be
able to see how and why the development of scientific
method and research since the mid-1990s has resulted in
conclusions and recommendations here that sometimes
vary from, sometimes are much the same as, and
sometimes reinforce those of the previous Report.

Graphic display of Panel judgements

The Panel has retained the matrix technique of displaying
its judgements, which introduce the chapters and chapter
sections throughout Part 2 of this Report. This technique,
pioneered in the first report, has been adapted by the
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World Health Organization in its 2003 report on diet,
nutrition, and the prevention of chronic diseases. Some
members of the expert consultation responsible for the
WHO report, including its chair and vice-chair, have served
as members of the Panel responsible for this Report.

In further adapting the format of the matrices used in
the first report, the Panel was careful to distinguish
between evidence strong enough to justify judgements of
convincing or probable causal relationships, on which
recommendations designed to prevent cancer can be
based, and evidence that is too limited in amount,
consistency, or quality to be a basis for public and personal
health recommendations, but which may nevertheless in
some cases be suggestive of causal relationships.

Food-based approach

Since the 1990s a broad food- and drink-based approach to
interpreting the evidence on food, nutrition, and the risk of
cancer has increasingly been used, in contrast to the
overwhelming research emphasis on individual food
constituents. The previous report included three chapters
showing the findings on dietary constituents (including
‘energy and related factors’, notably physical activity),
foods and drinks, and food processing (meaning
production, preservation, processing, and preparation), in
that order.

This Report has taken a food-based approach, as shown
throughout Chapter 4, more closely reflecting the nature of
the evidence. Thus many findings on dietary constituents
and micronutrients, when their dietary sources are from
foods rather than supplements, are here identified as, for
example, findings on ‘foods containing dietary fibre’ or
‘foods containing folate’. Findings on methods of food
processing are, wherever possible, shown as part of the
evidence on the associated foods, so that, for example,
meat processing is integrated with the evidence on meat.
The evidence and judgements focused on cancer are
summarised and displayed in Chapter 7.

Physical activity

The scope of the work of this Panel is wider than that of
the previous panel. The previous report judged that the
evidence that physical activity protects against cancer of
the colon was convincing. Since then evidence on physical
activity (and physical inactivity, especially when this
amounts to generally sedentary ways of life) has become
more impressive. Correspondingly, the review centres were
requested specifically to examine the literature on physical
activity (and inactivity) as well as on foods and drinks. The
results of this work, and the Panel’s judgements, are shown
in Chapter 5.

Bodly fatness

As with physical inactivity, the evidence that body fatness
— including degrees of fatness throughout the range of
body weight, from underweight and normal to overweight
and obesity, as well as any specific effect of weight gain —
directly influences risk of some cancers has also become
more impressive. The previous report judged that the

XXiv

PHYSICAL ACTIVITY, AND THE PREVENTION OF CANCER: A GLOBAL PERSPECTIVE

evidence that greater body fatness (there termed ‘high
body mass’) is a convincing or probable cause of cancers of
the endometrium, breast (postmenopausal), and kidney.
For this Report, the commissioned SLRs not only included
the evidence linking body fatness directly with cancer, but
a separate review was also commissioned specifically on
the biological and associated determinants of body fatness
itself. The evidence and the Panel’s judgements, which
include assessment of the physiology of energy
metabolism, are summarised in Chapters 6 and 8.

The Panel is aware that weight gain, overweight, and
obesity, and their antecedent behaviours, are critically
determined by social, cultural, and other environmental
factors. This is one topic for the separate report on policy
implications to be published in late 2008.

Cancer survivors

There are increasing numbers of cancer survivors — people
who have at some time been diagnosed with cancer. What
should those people living with cancer do? Particularly
since the 1990s, this question is being asked increasingly,
as more and more people are diagnosed with and treated
for cancer, and are seeking ways in which they can add to
their medical or surgical management to help themselves
to remain healthy. Are the circumstances of people who
have recovered from cancer any different from those of
people who are free from cancer? Questions such as these
are addressed in Chapter 9.

Life-course approach

Unlike this Report, the reviews conducted for the first
report did not consider the literature on food and nutrition
in the first two years of life. Increasingly, evidence is
accumulating on the importance of early life-events on
later health. Evidence and judgements on the impact of
birth weight and adult attained height on cancer risk are
presented in Chapter 6, though the detailed processes
underpinning these associations with cancer risk are not
yet clear. Findings on the relationship between not being
breastfed and later overweight and obesity in children are
reported in Chapter 8, and on lactation and lower breast
cancer risk in the mother are reported in Chapter 7. These
findings form part of a general ‘life-course’ approach
summarised in Chapter 2, reflecting an appreciation of the
importance of the accumulation of nutritional and other
experiences throughout life, as well as genetic endowment,
in influencing susceptibility to disease.

Goals and recommendations

The Panel’s recommendations are set out in Chapter 12
and in abbreviated form in the Summary, on the preceding
pages.

The previous report agreed 14 recommendations. This
Report makes eight general and two special
recommendations for specific target groups. These are set
out in more detail than in the previous report. As before,
principles that guide the goals and recommendations are
set out. The recommendations themselves are displayed in
boxes and are accompanied by text that justifies them, and
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by practical guidance. The recommendations are addressed
to people, as members of communities and families and
also as individuals.

Recommendations and options addressed to UN and
other international organisations, national governments,
industry, health professional and civil society organisations,
and the media are set out in the separate report on policy
implications, to be published in late 2008.

A note of caution

The Panel is confident that its findings are soundly based,
and that its recommendations, when translated into
effective public policy programmes and personal choices,
will reduce the risk of cancer. That said, the available
evident is imperfect. The Panel’s conclusions derive from
the best evidence now available, which reflects past and
recent research priorities mostly in high-income countries,
though synthesised and judged in as meticulous and
rigorous way as possible. What is here is therefore an
incomplete picture.

The tendency of reports such as this is to consider
diseases in isolation. In the case of this Report, the
relationship of weight gain, overweight, and obesity on the
risk of some cancers is so clear that determinants of these
factors have also been considered. But the Panel agrees, as
evident in Chapters 10 and 12, that many chronic diseases,
including type 2 diabetes and its precursors, cardiovascular
diseases and their precursors, and also perhaps other
diseases of the digestive, musculoskeletal, and nervous
systems, are to a large extent caused by environmental
factors, including inappropriate food and nutrition,
physical inactivity, overweight and obesity, and associated
factors. Following from this, future reports should consider
the promotion of health and the prevention of disease as a
whole.

How much cancer is preventable?

As shown in its title, the purpose of this Report is to
prevent cancer. The term ‘prevention’ needs definition. It
does not mean the elimination of cancer. It means
reduction in its occurrence, such that at any age fewer
people have cancer than otherwise would be the case.

If all factors are taken into account, cancer is mostly a
preventable disease. The authors of a landmark study
published in the early 1980s concluded: ‘It is highly likely
that the United States will eventually have the option of
adopting a diet that reduces its incidence of cancer by
approximately one third, and it is absolutely certain that
another one third could be prevented by abolishing
smoking.”® Cancers of some sites, notably of the colon, are
generally agreed to be greatly or mostly affected by food
and nutrition.

Since then, authoritative estimates of the preventability
of cancer by means of food and nutrition and associated
factors have been in broad agreement with the ‘around one
third’ figure. The estimate of the previous WCRF/AICR
Report was that cancer is 30 to 40 per cent preventable
over time, by appropriate food and nutrition, regular
physical activity, and avoidance of obesity. On a global

scale this represents over 3 to 4 million cases of cancer that
can be prevented in these ways, every year.

In many of its forms, cancer is a disease that can cause
great suffering and claims many lives. The overall
commitment of scientists and other professionals
committed to disease prevention, as exemplified by this
Report, is to reduce the rates not just of cancer, but of all
diseases, so that more people enjoy good health until they
eventually die in old age.
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