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The food system is remarkable; it strains credibility. Most of the nearly seven billion people
in the world eat on most days. Given that most of the world’s population now live in cities
and do not grow their own food, imagine how much food has to move around every day. In
megacities such as London or Mexico City, without a minister of food, supply and demand
match up more or less. Quite phenomenal!

Within the context of this phenomenon of approaching seven billion people having access
to food on a near-daily basis, there are pressing needs for change. Food not only meets basic
needs, it can also influence health in dramatic ways, and the supply and demand mechanism
has not got it right. The rising prices of food may cause inconvenience to people in rich
countries, but death to people in poor countries. While some of the world’s population,
particularly in low-income countries, have too little food, often of poor nutritional quality,
increasingly people in middle- and high-income countries have too much and, often, of
nutritional quality that increases the risk of a range of non-communicable diseases including
cancer. This is compounded by the increasingly sedentary nature of many people’s lives
around the world.

The evidence for the last two statements — the influence of diet and activity levels on
cancer — was brought together in the 2007 publication Food, Nutrition, Physical Activity, and
the Prevention of Cancer. This was the work of an international panel of scientists working
with a set of commissioned systematic literature reviews to produce conclusions of what the
science showed on the relation of food, nutrition, and physical activity to cancer. These
conclusions were translated into quantitative recommendations for individuals and
populations.

The recommendations themselves were rather straightforward: stay lean throughout
adult life, limit foods and drinks that promote weight gain, be physically active, limit red
meat consumption, avoid processed meat, eat non-starchy vegetables and fruit, limit alcohol
consumption, limit salt intake, and breastfeed children.

Straightforward they may have been but, if acted on, these recommendations could make
a dramatic difference to cancer globally. In 2007 there were about 11 million cases of cancer
in the world, and nearly eight million deaths. This could be reduced by about a quarter to a
third by dietary change including reduction in overweight and obesity together with regular
physical activity. Dealing with the tobacco epidemic would be the single biggest contribution
to reducing the global burden of cancer but implementing recommendations on diet and
physical activity can play a vital role. What is more, both of these changes — diet and
smoking — will also have positive impacts on non-communicable diseases other than cancer.

Ample experience suggests that simply conveying information on risks and benefits has
limited impact on food and activity choices. People’s knowledge of diet and health is but one
of many influences on matching seven billion people’s demands to the supply of food. The
market is key but so are subsidies and other economic instruments, monopoly suppliers
influencing demand, prices, international agreements, local supplies, catering arrangements,
and the weather, quite apart from traditions, culture, and individual preferences. These
combine to determine what is available for consumption and what people eat.

The World Health Organization Commission on Social Determinants of Health, which I
chaired, borrowed the simple phrase of the epidemiologist Geoffrey Rose “the causes of the
causes”. Diet and physical activity may be causes of health and disease but we must address
“the causes of the causes” — the topic of this report. (See box 1.3)

The Panel that was convened to address the causes of the causes consisted largely of the
Panel that produced the 2007 World Cancer Research Fund/American Institute for Cancer
Research (WCRF/AICR) Diet and Cancer Report enriched with the expertise of a few other
distinguished scientists. We tried to bring the same rigour to the policy task that we brought
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to the task of assessing the exposure–disease associations that underpinned the 2007
WCRF/AICR Diet and Cancer Report. But the nature of the evidence was different. It
was quite possible when assessing the relationship between meat or physical activity and
colon cancer, for example, to specify in advance the nature of the criteria that would lead
to a judgement on the strength of association. With the evidence on the drivers of dietary
change, particularly when those drivers act in the social and economic sphere, similar
precise criteria were not applicable. We commissioned systematic literature reviews to
underpin policy recommendations but the judgement and experience of the Panel were
perhaps even more important parts of the process than with the 2007 WCRF/AICR Diet
and Cancer Report.

Publication of the 2007 WCRF/AICR Diet and Cancer Report attracted some misplaced
criticism about the perceived overprotective and controlling nature of government, in the
UK referred to as the ‘nanny state’. I say that the criticism was misplaced because the 2007
WCRF/AICR Diet and Cancer Report said nothing about what policies should flow from our
recommendations. It simply drew scientific conclusions, made recommendations as to how
diet and physical activity should change to reduce the burden of cancer, but said nothing
about how such changes may be brought about. I would have thought that conveying
information so that people could make up their own minds is the opposite of ‘controlling’
or ‘nannying’.

Nor should the present report be seen as nannying. To see this, consider an analogy. We
know that water contaminated with microorganisms causes disease. We do not think that
public health is best served by simply conveying that information and leaving it to people
to demand, and the market to supply, clean water. If the right to the highest attainable
standard of health has meaning, people can expect their government to provide a water
supply that is uncontaminated or, at the very least, ensure that it is supplied. If people
choose, and can afford, to drink bottled water rather than use the safe municipal supply,
that individual choice is theirs. But it does not absolve the state from the obligation to
ensure the provision of a safe supply of water. Experience from around the world tells us
what happens when the supply of water is left to an unregulated market: gross inequities
in the supply of water and a high toll of water-borne diseases.

Food and activity may be thought to be more in the realm of individual choices of ways
of life than clean water, which is clearly in the public health tradition — particularly since the
19th century. But such sharp distinction is not appropriate. People’s choices of how they live
are influenced by the circumstances in which they find themselves. It is precisely one aspect
of those circumstances — the determinants of food consumption, physical activity, and body
fatness — that forms the substance of this Report. Taking action on those circumstances is
no more ‘nannying’ than is finding that you live in a neighbourhood where ‘fast food’ is
abundantly available cheaply, but not fresh fruit, or opportunities to be physically active.

There is clear responsibility of various actors to make it possible for people, exercising
free choice, to have healthy patterns of diet and activity. This report lays out who those
actors are and what the evidence shows they could do to bring about the possibility of
healthy choices about diet and physical activity.

I am very grateful, as with the Panel for the 2007 WCRF/AICR Diet and Cancer Report,
to the distinguished scientists who made up this Panel and to the Secretariat who made this
project a reality. The excellence of the Panel and Secretariat, the capacity for hard work of
all concerned, the commitment to the cause of improving global health, and the sheer
pleasure of working together made this a special experience.

Michael Marmot
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Cancer is a largely preventable disease. The question then
arises of how best to achieve this. The current Report,
which builds on the 2007 World Cancer Research
Fund/American Institute for Cancer Research
(WCRF/AICR) report ‘Food, Nutrition, Physical Activity, and
the Prevention of Cancer: a Global Perspective’, provides
answers to that question.

The recommendations in the 2007 Report were based on
systematic reviews of the literature relating food
consumption, nutrition including body fatness, and physical
activity to cancer risk (see box 1), and are therefore based
on the best evidence available. In more affluent societies, or
groups within societies, people can choose to follow the
personal recommendations. However, in less affluent
societies or populations, people’s ability to choose healthy
ways of life is constrained, for instance by food supply or
economic factors. Even for affluent groups, simply knowing
what are healthy ways of life may not lead to these being
adopted. The way people live their lives, and in particular
their patterns of diet and physical activity, are powerfully
influenced by external factors. The improvement and
protection of public health does not happen by accident —
it requires policies and actions, and that all relevant sectors
of society, from legislators to citizens, play their part.

The preventabilityof cancer
After smoking, unhealthy diets, physical inactivity, excess
body weight, and associated factors are the next most
important preventable causes of cancer. For people who do
not smoke, they are the most important. Together these are
estimated to account for over half of all cancers around the
world. In addition, as shown in the 2007 WCRF/AICR Diet
and Cancer Report, ways of life that reduce cancer risk also
reduce the risk of cardiovascular disease, obesity, diabetes
and other chronic diseases.

New estimates commissioned for this Report, summarised
in chapter 2 and appendix A, confirm that both in high-
income countries such as the USA and the UK and in lower-
income counties such as Brazil and China, healthy patterns
of diet and physical activity as set out in the 2007
WCRF/AICR Report could prevent a substantial proportion
of all cases of cancer.

The nature of the evidence
The 2007 WCRF/AICR Diet and Cancer Report provides
authoritative evidence that food, nutrition, and physical
activity directly affect cancer risk. This Report addresses the
underlying and basic causes that determine these dietary
and activity patterns, in four broad dimensions: the physical

environment, and economic, social, and personal factors.
As in the 2007 WCRF/AICR Diet and Cancer Report, its
recommendations are based on the best evidence available.

Two systematic reviews of published literature were
undertaken and peer reviewed. In order to ensure that the
information was as up to date as possible, and recognising

Introduction

Box 1 General recommendationsof the2007
WCRF/AICRDiet andCancer Report

Thisboxshowsthegeneral recommendationsof the 2007WCRF/AICRDiet
andCancer Report. These introducea seriesof specific populationgoalsas
shown in chapter 2.7 of thisReport andpersonal recommendations.
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that some salient evidence would escape this process, the
reviews were reinforced by other literature known to
members of the Panel and reviewers. This Report also
recognises that globally significant factors such as economic
globalisation and climate change will likely have an
enormous impact on food systems, yet there is little direct
evidence on its precise nature. These and other potentially
important factors that have been relatively poorly explored
in relation to food, nutrition, and physical activity have also
been considered.

The public health approach
Although well-informed choices can be valuable in
influencing personal risks of cancer and other diseases, such
an approach has limitations as a means of reducing the
population burden of disease. Many factors such as levels of
air pollution, the availability of different foods, and the
accessibility of environments for active ways of life are
outside people’s direct personal control. The environmental,
economic, and social pressures summarised in this Report
that, for example, make food supplies more processed and
often higher in sugars, refined starches, and fat, and that
make people more sedentary and thus increase overweight
and obesity, need to be addressed in the public interest. This
implies policies and actions at global, national, and local
levels, on the scale of those that improved public health
beginning in Europe in the mid-19th century.

Public health is a public good. Its protection needs to be
seen as a prime responsibility not just of people themselves
and of government, but also of other relevant actors —
policy-makers and decision-takers — in civil society,
industry, the health and other professions, and elsewhere.
Such actors need to recognise that their decisions influence
public health and to act with that as one key consideration.
Established public health successes are guides to how to
prevent cancer. The common feature of initiatives that have
improved air and water quality and traffic safety, reduced
smoking and alcohol consumption, and increased
breastfeeding, is concerted action.

The need for regulation
Market economies are not designed to protect public health,
and cannot be relied on to do so. Existing regulations may
have unintended adverse effects on health, and regulation
needs to be used in the interests of public health.

For example, physical activity needs to be built into
everyday life.This requires that regulation leads both to the
redesign of cities and transportation systems to make
walking and cycling safe and pleasant, and to the revival
and encouragement of physical education and active
recreation and sport in schools.

Furthermore, voluntary agreements are often unreliable.
Advertising and marketing processed foods high in sugar,
refined starches, fat or salt, and sugary drinks to children
and young people tends to increase consumption of such
products. Voluntary approaches to limit this have been
ineffective. Where voluntary agreements fail, regulation is
needed, especially to protect the health of vulnerable
groups.

Structure of thisReport
This Report is divided into three parts:

Part 1 is the background to the Report. Chapter 1 outlines
the physical environmental, economic, and social
determinants of health and disease, including cancer. These
basic and underlying causes operate at global, national, and
local levels, and affect the accessibility, affordability, and
acceptability of foods, drinks, and physical activity. These in
turn affect what foods they purchase and consume, and their
decisions regarding physical activity, and so also their risk of
cancer and other diseases.

Chapter 2, ‘The case for action’, shows that as the size
and average age of populations increase, the numbers of
cases of cancer also increase and are projected to increase
further. Patterns of cancer are also changing, sometimes
remarkably rapidly, in response to external changes such as
industrialisation, urbanisation, and consequent shifts in
ways of life. While conventional medical approaches to
cancer will remain essential, their cost and availability, as
well as the limits to their efficacy, make them an
unsustainable means of controlling the burden of cancer.
Prevention needs to be a major platform of public policy.

Part 2 of the Report, ‘Evidence and evaluation’, consists of
four chapters that summarise the evidence on the physical
environmental (chapter 3), economic (chapter 4), social
(chapter 5), and personal (chapter 6) determinants of
patterns of diet, physical activity, body composition, and
associated factors. Based on evaluations of this evidence,
these chapters then identify the most promising policy and
action options.

Part 3 comprises the final two chapters of the Report.
Chapter 7 sets out the principles that guide the Report’s
recommendations, and chapter 8, based on the groundwork
set out in chapters 3 to 6, then specifies the Panel’s
recommendations for policies and actions most likely to help
prevent cancer.

Policyand action priorities
Chapter 8 contains 48 recommendations, all of which are
important, addressed to nine groups of actors. Some are more
ambitious than others, some can bring quick benefits, while
others are likely to be effective in the longer term. Special
attention needs to be given to those recommendations that
are especially relevant to vulnerable groups, in particular
children and young people. Public health concerns everybody,
but it is a fundamental responsibility for those concerned
with public health to protect the health of future generations.

The purpose of thisReport
The overall purpose of this Report is to help prevent cancer
by recommending rational policies and effective actions at all
levels, involving all actors, to achieve the public health goals
in the 2007 WCRF/AICR Diet and Cancer Report.

Cancer is largely preventable. Much still needs to be
learned, but enough is known about how this can be done.
This Report is a call and spur to action.
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Both newcasesof and deaths fromcancer are projected to increase if onlybecause the
world population isgrowing and ageing. At the time of publication, roughly11million
peopleworldwide are diagnosedwith cancer and nearlyeightmillion people die from
cancer each year.

However, cancer ismostlypreventable. If nobodysmoked orwasexposed to tobacco,
about one third of all casesof cancer would not occur. Newanalysesundertaken for this
Report showthat following healthypatternsof diet and physical activityas set out in the
2007World Cancer Research Fund/American Institute for Cancer Research (WCRF/AICR)
Diet and Cancer Report has the potential to prevent a similar amount.

ThisReport showshowcancer canmost effectivelybe prevented. The 2007WCRF/AICR
Diet and Cancer Report includespublic health goals aswell as recommendations for
personal choices. ThisReport is concernedwith the environmental, economic, and social
aswell aspersonal forces that drive patternsof diet, physical activity, and body
composition, and thusaffect the risk of cancer. These, therefore, are targets for action to
achieve the public health goals.

Thewide and diverse evidence underpinning thisReport is the best available, and in
manycases is sufficient to act asa basis for policiesand actions. Public health is
everybody’s concern. Policy-makersand decision-takers in government, civil society,
industryand themedia, and employersand other actors, share responsibility for taking
action, asdo people as consumersand citizens. Cancer will most effectivelybe prevented
byall these and other actorsworking together.

Chapter 2 shows that the prevention of cancer isnowone of themost important,
achievable, and potentially rewarding global public health challenges. Cancer and its
prevention isnot onlya personal issue. The costsof treating cancer place an intolerable
burden on the economiesand human and other resourcesof even high-income countries.
Furthermore, the actions that will prevent cancer will also prevent other chronic diseases.

The comprehensive public health goals for the prevention of cancer byappropriate and
healthy food, nutrition, and physical activity specified in the 2007WCRF/AICR Diet and
Cancer Report need to be turned into policiesand actionsat all levels, fromglobal and
national tomunicipal and local. The first step is acceptance that, in commonwithmany
diseases, ratesof cancer can be seen to be affected asmuch byenvironmental, economic,
and social factorsasbybiological — including nutritional — factors.

Since the early20th century, themain approaches to cancer have included research into
itsbiological causes; prevention bypublic information and education programmes;
control by surveillance, screening and earlydetection; medical and surgical treatment;
and palliative care. Treatment of some cancers isnowremarkably successful, and 5-year
survival ratesafter diagnosisof some common cancershave greatly improved in countries
and regionswith adequate resources.
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These approachesare necessary, but not sufficient. Worldwide, the burden of cancer is
projected to increase, asare obesityand basically sedentarywaysof life, and, inmany
countries, smoking. These trendsare shaped byexternal forces that have become even
more powerful since the 1980s.

Thismeans that the need for action is increasinglyurgent aswell as important. Strategic
policieson food, nutrition, and physical activityneed to be agreed by the actors
identified in thisReport: teams inmultinational bodies, government, civil society
organisations, industry, themedia, schools, workplacesand institutions, and the health
and other professions, all working together and supported byawell-informed public.
Policies, programmes, and actions to prevent cancer then need to bemonitored and
evaluated.

The prevention of cancer in this 21st centurybeginswith awarenessof the key factors
that protect against cancer and those that are causesof cancer. Enough is known to take
action. The next step is to act.
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ThisReport buildson theassociated2007WorldCancer
Research Fund/American Institute for Cancer Research
(WCRF/AICR)Diet andCancer Report. Itspurpose isto
identifypoliciesandactionsthat aremost likelyto
prevent cancer, at all levelsfromglobal to local, involving
all policy-makersanddecision-takers— actors— from
multinational bodies, civil society, government, industry,
themedia, schools, workplacesand institutions, and the
health andother professions.

Preventionof cancer also involveseverybody, as
individuals, asmembersof familiesand communities, and
ascustomers, consumers, and citizens. People’schoices
andactionsaffect their andothers’ risk of cancer, and
also the riskof other diseases. Thebest-knownandmost
clear-cut example istobacco. It isgenerallyagreed that
onapopulationbasis, aboutone thirdof all cancersare
causedbysmokingandother exposure to tobacco (for
example, passive smoking), whichmassivelyincrease the
riskof cancersof the lungandupper aerodigestive tract.

The enormousvariation inpatternsof cancer around the
world, and theoften rapid changesin cancer ratesafter
migration fromonepartof theworld toanother, show
thatwaysof lifeprofoundlyaffect cancer risk. The2007
WCRF/AICRDiet andCancerReport showsthatwise
choicesof foodsanddrinks, andsustainedphysical activity
andhealthybodyweight, protect against cancersofmany
sites. Thepurposeof thisReport isto showhowthiscan
bedone.

Like the 2007WCRF/AICRDiet andCancer Report, this
Report isconcernedwithbiological, behavioural, and
other personal factorsthat affect the risk of cancer. But it
goesfurther, examining the impact of deeper economic,
social, andenvironmental determinants. Thisambitious
and challenging classic public health approach isessential
to reduce thenumberof newcasesof anddeathsfrom
cancer. Thisapproachwill alsohelp topreventobesity
andother chronic diseasessuchascardiovascular disease.
One taskhasbeen touse themost rigorouspossible
methodsin applyingpublic healthprinciplesto the
circumstancesof thiscentury.

1.1 The need for policy and action

Health is everybody’s business. The preservation of good
health throughout life, which implies avoidance of serious
diseases such as cancer, is a personal and public priority
throughout the world. Protection of health is now commonly
recognised as a basic human right.1

In 2007, over 11 million people in the world were diag-
nosed with cancer (excluding non-melanoma skin cancer),
and nearly eight million people died from cancer. Cancer is
now the second leading cause of death in most high-income
countries such as those in Europe and North America, and
also in many lower-income countries.2

The global population continues to increase, and is age-
ing. For these reasons alone, large increases in the incidence
of and deaths from cancer are projected. Further increases are
projected as a consequence of improved surveillance, screen-
ing, and detection. The prevalence of lung cancer is projected
to rise in those countries where smoking continues to
increase. There is also a general tendency for the rates of var-
ious common cancers to increase as populations become
physically inactive and overweight, as food supplies become
increasingly processed and energy-dense, and as consumption

The basis for policy

C H A P T E R 1

The 2007 WCRF/AICR Diet and Cancer Report3 recommends
avoiding sugary drinks, consuming ‘fast foods’ sparingly if at all,
and limiting consumption of processed energy-dense foods. This
is because they promote weight gain, and thus are expected
indirectly to increase the risk of cancers of which overweight
and obesity are a cause.
‘Sugary drinks’ refers principally to drinks with added sugars.

‘Fast foods’ are ‘convenience’ foods that tend to be processed,
energy dense, and to be consumed frequently and in large
portions.
The term ‘energy density’ refers to the amount of dietary

energy in foods in relation to their weight. Energy-dense foods
are typically processed, high in refined sugars, starches, or fats,
and relatively low in nutrients. Examples are pies, cakes, biscuits
(cookies), confectionery (candy), and many snacks. 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. (Also see boxes 8.1 and 8.2 in the
2007 WCRF/AICR Diet and Cancer Report)

Box 1.1 ‘Fast foods’, sugary drinks, and
energy density
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of alcoholic drinks increases. (For an explanation of energy
density, see box 1.1.)

In many countries, the efficacy of medical and surgical
treatment of cancer has greatly improved in recent decades.
But treatment alone is not and never will be the solution to
cancer at a population level. For some cancers, especially
those most common in childhood and early life, treatment in
well-resourced countries can be remarkably successful. But
other cancers remain relatively unresponsive to treatment,
which in any case is costly and often unpleasant or even dis-
figuring. Also, at a population level lower-income countries
do not have and are unlikely ever to have sufficient medical,
surgical, or financial capacity for universal or even wide-
spread cancer treatment, which in such countries is a rela-
tively effective option only for more prosperous people.

The most rational way to ‘win the war’ against cancer is

therefore prevention. This requires general acceptance that
the prevention of cancer is a great public health challenge,
on a scale similar to that which led to safe water supplies in
the cities of Europe in the later 19th century. All actors,
including policy-makers and decision-takers in governments,
civil society, industry, and the media, as well as in the health
and other professions, need to agree that cancer can be pre-
vented, and also to commit to being partners in the task, as
set out in this Report.

1.2 Cancer prevention

The 2007 WCRF/AICR Diet and Cancer report states: “If all
factors are taken into account, cancer is mostly an environ-
mentally determined and preventable disease” (see box 1.2).

The term ‘prevention’ as applied to chronic
diseases such as cancer can be misunder-
stood. To say that cancer is preventable
does not mean that it can be eliminated, as
infectious diseases like smallpoxmay be. To
say that cancer is preventable means that
its incidence can be reduced, at any specific
age. In turn this means that the cancer
process can be checked or slowed, that the
age at which cancer is detected can be
delayed, and that the number and propor-
tion of people who die without any
detectable cancer can be increased.

‘Prevention’ in the public health sense
In this Report, ‘prevention’ is used in its
public health sense, meaning maintenance
and promotion of external factors that
protect against cancer, and reduction and
ideally elimination of external factors that
are causes of cancer. This approach is some-
times termed ‘primordial prevention’.
Examples of cancer prevention in this sense
are pricing policies designed to reduce the
prevalence of smoking and of consump-
tion of alcoholic drinks, and regulations
and codes of practice designed to encour-
age breastfeeding. In some countries,

national immunisation programmes
against human papilloma virus infection, a
cause of cervical cancer, are carried out.4–6

The control of cancer by means of sur-
veillance, screening, examination, and
elimination of early cancers or precancer-
ous lesions is vital. While such methods are
conventionally termed ‘primary preven-
tion’, they are not what is meant here by
‘prevention’. Here, ‘prevention’ means
stopping cancer before it appears by
addressing environmental, economic, and
social factors, as well as behavioural and
biological (including nutritional) factors,
that determine whether susceptibility to
cancer manifests as clinical disease.

What counts as success
A successful prevention programme will
result in a reduced number of cancer cases
in the group of people that is subject to
the intervention, compared with a similar
group without any intervention. Public
health programmes designed to prevent
cancer may be successful if overall numbers
of cancer do not fall, or even if they
increase. This is partly because effective
prevention policies and actions may reduce

the proportion of people at any age devel-
oping cancer, although, as populations
age, the numbers at risk may increase.
Current and projected trends in disease
therefore need to be taken into account
when planning and evaluating a pro-
gramme of prevention.

Furthermore, because cancer may take
many years, even decades, to develop from
its beginnings to an identifiable tumour,
prevention programmes need to be strate-
gic, with results projected for decades in
the future, and not necessarily expected to
give quick results. For example, in coun-
tries where rates of smoking have
decreased, rates of lung cancer have also
decreased, but not until about 20 years
later (see figure 2.8).7 8 Nevertheless, some
interventions may have effects on preven-
tion of cancer within a few years, though
the social changes needed to engender
such effects may take longer to achieve.
Therefore, it is sensible to expect the same
sort of time lag when well-based policies
and programmes to prevent cancer by
appropriate nutrition, regular physical
activity, and healthy body weight are put
in place.

Box 1.2 The meaning of ‘prevention’



6

P A R T 1 • B A C K G R O U N D A N D N E E D F O R A C T I O N

Several authorities, whose findings are endorsed by the
Panel, have estimated that about one third of cases of the com-
monest cancers in higher-income countries can be prevented
by consumption of appropriate diets, regular sustained phys-
ical activity, and maintenance of healthy body weight, as
specified in the recommendations of the 2007 WCRF/AICR
Diet and Cancer Report. There is also a general consensus that
around one third of all cases of cancer can be prevented by
not smoking and by avoidance of exposure to tobacco smoke.
Cancer is further preventable by environments and ways of
life that minimise the dangers of carcinogenic infective agents
and industrial and occupational pollution.

The extent to which specific cancers are preventable by
appropriate diet, sustained physical activity, and healthy
body weight varies greatly. For example, childhood cancers,
or those of the brain and nervous system and of the muscu-
loskeletal system, seem not to be affected much, if at all, by
these factors. Other cancers, particularly of the digestive
system, including those of the mouth, throat, oesophagus,
stomach, colon, and rectum, and those related to hormones,
such as cancer of the breast, are affected to a great, but evi-
dently varying, extent by these factors.

The degree of preventability of cancer on a population
basis also varies in different regions and countries, as do the
most appropriate ways to prevent cancer. This is not because
humans or cancers are different depending on geography, but
because patterns of cancer vary. This is generally true not
only between but also within countries. For example, pat-
terns of cancer in big cities in China, India, and Brazil are
often different from those in small towns and rural areas, and
all the more so in remote rural areas.

For these and other reasons, the Panel decided that rather

than make new overall global estimates of the preventability
of cancer it would be more meaningful and helpful to make
new estimates of the preventability of specific cancers in spe-
cific countries. To this end a special review was commis-
sioned, summarised in the next chapter and in appendix A.

As two examples, it is now evident that following the
recommendations of the 2007 WCRF/AICR Diet and Cancer
Report should prevent about 45 and 43 per cent of all cases
of colorectal cancer and about 38 and 42 per cent of all cases
of breast cancer in the USA and the UK respectively, and by
inference other industrialised high-income countries. The
estimated proportions for Brazil, a middle-income country,
are about 37 per cent for colorectal cancer and about 28 per
cent for breast cancer, and for China, a low-income country,
about 17 per cent and 20 per cent respectively.

These estimates indicate that effective policies and actions
designed to prevent cancer have the potential over time to
substantially reduce the incidence of common cancers.

1.3 How to prevent cancer

The 2007 WCRF/AICR Diet and Cancer Report’s recommen-
dations, expressed both as public health goals and personal
recommendations, relate to the nutritional, behavioural, and
other biological factors that modify the risk of cancer. For
example, on foods and drinks that promote weight gain,
overweight, and obesity, which increase the risk of a number
of cancers, the public health goal is for population average
consumption of sugary drinks to be halved every 10 years.
Targets like these are benchmarks against which the success
or otherwise of population-based policies can be judged. The

What causes cancer? This is a deceptively
simple question. At one level, it appears
quite straightforward that, for instance,
exposure to the carcinogens in cigarette
smoke is a cause of lung cancer. In the
same way, as detailed in the 2007
WCRF/AICR Diet and Cancer Report, vari-
ous dietary, nutritional, and physical activ-
ity factors including obesity are direct or
indirect causes of, or protect against, several
types of cancer.
But this account does not explain why

patterns of cancer (and of other diseases)
change over time, and also vary between
populations and between groups within
populations. In fact, changes in patterns of
behaviour often underlie the changes in
exposure to the direct cause. Thus, changes
in smoking prevalence predict changes in
smoking-related cancers, differences in obe-
sity rates relate to alterations in the cancers
of which obesity is a cause, and differences
in physical activity and dietary patterns in
turn influence obesity rates.

Such patterns of behaviour are some-
times known as ‘lifestyle choices’. But
choices are never made in a void. They are,
for example, influenced by affordability,
accessibility, and acceptability, which in turn
are influenced by social, economic, and
environmental factors, as outlined in figure
1.1. For most people, freedom of choice is
constrained. Further questions remain, such
as: Why do some people smoke and others
not? What drives changes in patterns of
physical activity over time? At population
levels, answers to such questions point to
ways to prevent cancer (and other diseases).

The “causes of the causes”
The 2007 WCRF/AICR Diet and Cancer
Report addressed immediate and direct
causes of cancer as these relate to food,
nutrition, and physical activity. This Report
investigates those types of cause that under-
lie the immediate pathological and behav-
ioural causes, which can be seen as “the
causes of the causes”.

Thus in the case of smoking, it is known
that taxation of cigarettes (an economic
factor) and restrictions on places where cig-
arettes can be purchased and smoked (a
social factor) reduce rates of smoking. As
cigarette smoking causes lung cancer, these
interventions can be seen to protect against
lung cancer. Similarly, a cause of consump-
tion of large amounts of red and processed
meat may be cultural (a social factor), a
cause of consumption of alcoholic drinks
may be peer pressure (also a social factor),
and a cause of physical inactivity may be
cities built for vehicles and not for pedes-
trians (an environmental factor). Modifica-
tion of these factors can change behaviour
at a personal and also population level.
The 2007 WCRF/AICR Diet and Cancer

Report was concerned with the immediate
causes of cancer. This Report is concerned
with the underlying and basic causes and
with how best to ensure that public policy
and action is designed to prevent cancer
before it appears.

Box 1.3 The causes of cancer
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personal recommendation is to avoid sugary drinks. This
enables people, as community and family members and as
individuals, to know what to do.

However, this valuable guidance is only the beginning.
The risk of cancer, as of other diseases, is also affected by envi-
ronmental, social, and economic factors, sometimes known as
“the causes of the causes”. (See box 1.3). The goals of the 2007
WCRF/AICR Diet and Cancer Report cannot be achieved sim-
ply as a result of informing people and leaving them to make
personal choices. The evidence summarised in Part 2 of this
Report shows that facts and the communication of facts
through education programmes, while essential and also
potentially effective at a personal level, by themselves do not
change unhealthy or maintain healthy ways of life at com-
munity, national, or global levels.9 For example, environments
in which sugary drinks are artificially cheap, as in the USA
where subsidies are given to the growers of corn whose syrup
is used to sweeten drinks,10–12 and where manufacturers of
sugary drinks spend large sums of money promoting their
products13–15 and placing them in vending machines within
schools,16 are environments in which sugary drinks are more
likely to be consumed excessively. Also, choice is constrained
and even eliminated when people cannot afford or do not have
access to adequate amounts of healthy foods and drink, or
where built and other physical environments impede choice.

Public health goals are most likely to be achieved and sus-

tained when all sectors of society whose policies and actions
affect public health, including multinational bodies, govern-
ments, civil society, industry, employers, the media, and the
health and other relevant professions, work together at local,
national, and international levels. This is discussed in chap-
ter 8 of this Report. Personal recommendations designed to
reduce the risk of cancer — or any other disease — are more
likely to be achieved within an enabling environment in
which the choices likely to improve health and protect against
disease are the easier choices.

Another consideration is time of life. There is good evi-
dence, set out in the 2007 WCRF/AICR Diet and Cancer
Report, that early life course events modify the risk of some
cancers. For instance, being breastfed probably decreases the
risk of excess weight gain in childhood, and thus later in life
of overweight and obesity, and therefore of cancers of which
body fatness is a cause.

1.4 Determinants of cancer

The interplay between economic, social, and environmental
factors that determine patterns of production and consump-
tion of food and drink, and of patterns of physical activity, and
so body composition, at local, national, and global levels is
illustrated by the conceptual framework in figure 1.1.

Personal andpopulation risk of cancer ismostlydeterminedbyexternal factors. Oncepeople aremadeawareofwhat affectstheir risk, what theydo
might seemtobea simplematter of personal choice. However, thisfigure illustratesthatmanyfactorsinfluencepatternsof foodanddrink
consumption, physical activity, andbreastfeeding. These factorscanbebroadlycategorisedasbeing in thedimensionsof thephysical environmentor
of economicor social drivers. However, there issubstantial overlapbetween the categories(depictedbythegraduation in colour in thehorizontal
greenbars). These factorscanoperateonaglobal, national, or local level. Again, there canbeoverlapbetween these levels(indicatedbygradual
change in shade fromtop tobottom). Asexperiencedat apersonal level, these factorsimpact theaccessibility, affordability, andacceptabilityof foods
anddrinks, breastfeeding, andphysical activity.
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Prosperous individuals living in materially rich countries
have great freedom of choice. Even so, their choices are con-
strained to a greater or lesser extent by culture, availability,
habit, peer pressure, or disability. For most people in the
world, such a degree of individual choice is not attainable.

Some influences are more direct or personal than others.
Nevertheless, changes at the global level or in the environ-
ment may have a more profound impact thanmore direct and
specific influences such as providing information or educa-
tion. There is a large degree of interaction and interdepen-
dency between these factors. (See box 1.3)

Figure 1.1 indicates the approach taken by the Panel. In
effect, what is proposed is a return to the classic public health
approach to relevant public policies. An example of such an
approach is the construction of sewage systems in order to
make water supplies safe, still needed in many countries in the
world, and indeed relevant to the prevention of some cancers.
Reliable advice on water safety is necessary but not sufficient.
Clean water depends on appropriate sewage disposal. In this
case action by governments at national and municipal level,
often involving major expenditure, is essential.

Other examples of concerted public health action are laws
and regulations enacted by governments, often in association
with industry and encouraged by public health professionals
and civil society organisations, that address food security, the
use of seat-belts, the price of cigarettes (and of alcoholic
drinks, a subject of this Report), the availability of guns, and
the degree of air pollution.

Boxes 1.4, 1.5, and 1.6 illustrate how individual behaviour
is shaped and limited by the nature of the environment, and
the role of various actors in achieving the personal recom-
mendations as well as the public health goals of the 2007
WCRF/AICR Diet and Cancer Report.

In summary, the ‘classic’ public health approach, involving
all sectors of society that influence public health, whether
purposefully through policy and action or through unin-
tended effects of other activities, applies just as much to food,

drink, and physical activity and the prevention of cancer —
and other diseases — as it does to other major public policy
and public health issues.

1.5 The basis for policy and action

Changes and developments in public policies and pro-
grammes have costs and possible harms as well as benefits.
Furthermore, policy-makers have many pressing priorities.
Proposals for new policies and actions need to be based on
sustained evidence of need and on the best evidence of crit-
ical problems and effective solutions. This is especially so
when proposals involve substantial expenditure or substan-
tial changes in existing policies and practices. Lists of unex-
amined policy options are not a sound basis for effective
programmes. Evidence of effectiveness needs to be produced
and scrutinised before a strong and confident case can be
made. Even when a policy is generally agreed to be essential,
there may be alternative approaches that are easier to
achieve, more cost-effective, or preferable in other ways.

Chapter 8 of this report sets out the actions that will need
to be taken to achieve this change. Turning these recommen-
dations into action will require political will and commit-
ment of resources, together with pressure from civil society
and other groups.

In order to generate political commitment, a clear and
impressive case needs to be made for the sustained public
benefit of proposed policies and programmes. This is partic-
ularly so when proposals are made for public health inter-
ventions that include legal, fiscal, and other formal

Urban populations tend to be sedentary. Sustained physical
activity protects against cancer of the colon and (probably) post-
menopausal breast and endometrial cancers, and also against
weight increase, overweight, and obesity. Body fatness is a cause
of cancers of the oesophagus (adenocarcinoma), pancreas,
colorectum, breast (postmenopausal), endometrium, and kid-
ney, and probably the gallbladder. Sustained physical activity
and healthy body weight also protect against cardiovascular and
musculoskeletal diseases.
People can be encouraged to become more physically active.

But even when people are fully aware of the benefits of exercise
and other forms of activity, there is a limit to the effectiveness of
information and education programmes. Physical activity needs
to become more available and accessible, and more usual. A
public health approach involves collaboration between civil soci-
ety organisations, national and local government, industry and
employers, and other actors. Results can include strategic
approaches to the built, workplace, and home environments
that facilitate physical activity (see chapter 3).

Box 1.4 Physical activity

Salt is contained in a vast number of processed foods. Salt, and
salted and salty foods, are a probable cause of stomach cancer,
and are also a cause of high blood pressure and stroke.
Population salt intakes usually greatly exceed recommended

levels. If most or all salt was added at table, it might be easy to
avoid. But almost all salt contained in diets is added as an ingre-
dient in processed and other pre-prepared foods. Some of these
taste salty, others — bread and breakfast cereals as examples —
are not obviously salty. The taste for salt is acquired, and it takes
some time for people who are accustomed to salty diets to get
used to lower-salt foods. Some traditional diets, such as those of
Japan, Portugal, and Brazil, are exceptionally salty.
Use of salt as a preservative tends to decrease as the use of

industrial as well as domestic freezing and refrigeration
increases. However, salt is still being used extensively in food
processing. People can be encouraged to reduce salt intake by
consciousness-raising campaigns, but by itself this is only of lim-
ited value. The most effective method is to reduce salt in food
supplies at population levels (see Part 2) by programmes in
which government agencies, civil society, and public health
organisations are partners with the food manufacturing and
catering industries. Manufactured and prepared foods can be
reformulated to contain less salt, supported by public education
on the value of lower-salt foods.

Box 1.5 Salt
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measures, or that may not be in the immediate interest of
some partners.

The evidence base summarised and assessed in Part 2 of
this Report, which leads to the conclusions and recommen-
dations in Part 3, is as firm as any of its kind can be (see

box 1.7). The Panel commissioned and has made use of two
systematic reviews of the literature, both subjected to peer
review. These examined both the economic, social, and
environmental determinants of patterns of diet, physical
activity, and body composition, and thus on cancers for
which the risk is affected by these factors, and the effective-
ness of existing relevant public health interventions and
actions. These reviews can be accessed electronically on
www.diet andcancerreport.org.

Gathering and organising the evidence in these systematic
reviews has necessarily involved a substantial amount of
interpretation and judgement. The literature is much more
diverse than in the field of nutritional and associated mod-
ifiers of cancer risk, the subject of a series of systematic lit-
erature reviews whose findings were the main basis for the
2007 WCRF/AICR Diet and Cancer Report. The Panel has
therefore made further literature searches; has used its col-
lective knowledge and experience, as well as relevant infor-
mation gained during the 5 years of preparation of the 2007
WCRF/AICR Diet and Cancer Report; and has subjected this
Report to peer review, partly to ensure that the most reliable
literature has been identified.

Aflatoxins are produced by moulds that may contaminate cere-
als (grains), nuts, and pulses (legumes). They are a cause of liver
cancer.
Contamination occurs during storage under damp conditions

that allows toxin-producing moulds to grow. The mould is usu-
ally visible, so contaminated grains or nuts can be removed by
hand. But when contamination is widespread this is impractical,
and processing makes the mould invisible. The most effective
way to reduce contamination, and thus reduce the incidence of
liver cancer, is to change agricultural practices and to ensure
that cereals and pulses are stored in dry conditions. Govern-
ments and other actors have a responsibility to ensure that such
storage conditions are possible for the communities that need
them and thus make the foods safe to eat.

Box 1.6 Aflatoxins

Approaches to gathering evidence
As stated in the text of this chapter, two
separate approaches were taken to assem-
ble evidence for this Report. These two
complementary sources of evidence are
generally identified as such in Part 2.

Systematic reviews of primarily epi-
demiological and public health literature
on relevant determinants and interventions
were commissioned from independent
research centres. These reviews used a stan-
dardised methodology including predeter-
mined inclusion and exclusion criteria
designed to increase transparency and
reduce investigator bias. These reviews nec-
essarily had limitations. Systematic reviews
of this type have special power as a basis
for judgment when the relevant studies
are homogeneous, standards of quality and
rigour are already established, and the evi-
dence is in the form of quantitative studies
using readily comparable protocols, as is
the case with modern medical and some
other biological science, particularly that
concerned with the safety and efficacy of
drugs.

Typical systematic review methods are
less applicable to qualitative and quantita-
tive studies from a great range of disci-
plines within the environmental, ecological,
economic, political, social, cultural, behav-
ioural, and other sciences, disciplines that
hold valuable information to guide actions
for cancer prevention.17 18 Some types of
evidence, particularly that which is histori-

cal, anthropological, or recorded in books
or journals not identified in the searches
made, have not been systematically
accessed. Furthermore, some types of
determinants involve whole systems that
are inherently complex and some potential
interventions that involve policy change
are only now beginning to be system-
atically researched. Evolution of research in
these areas will undoubtedly produce evi-
dence that might justify more options and
other recommendations.

The second method used to gather evi-
dence for this report was identification of
additional studies found by Panel mem-
bers, the Secretariat, observers, external
reviewers, and other consultants to fill per-
ceived gaps; this evidence was then
checked by the Panel. This is the method on
which expert reports have usually relied.
Complementary to the systematic reviews,
this evidence was also a crucial basis for
identifying some policy and action options
and recommendations.

Important contextual issues
Some of the most powerful forces that
determine patterns of diet, physical activity,
and body composition at population levels
are recognised as contexts for the study of
food, nutrition, and physical activity behav-
iours. However, they are often taken for
granted and not studied in their own right,
such as ethnicity or culture. Other examples
include aspects of communities or the soci-

ety at large that shape and reflect human
behaviours, including technological devel-
opments, the nature of city and trans-
portation system design, agricultural price
support systems, the industrialised produc-
tion of animals, the marketing of conve-
nience processed foods and drinks by
transnational manufacturers and caterers,
and climate change. In this Report, these
and other important contextual issues are
acknowledged, usually in boxed text.

This is the first time that evidence for the
physical environmental, economic, social,
and personal determinants of patterns of
diet, physical activity, body composition,
and associated factors has been assembled,
categorised, summarised, and evaluated in
order to justify recommendations most
likely to result in coherent policies and
effective actions to help prevent cancer
worldwide. The evidence review does not
encompass all relevant information from
the environmental and social sciences, and
that from books and other documents does
not fall into the domains accessed by
systematic or ad hoc reviews. Comprehen-
sive evaluation of these sources was beyond
the scope of this Report. Even so, this is the
most comprehensive such review ever
undertaken, and the evidence base for the
recommendations made in Part 3 is suffi-
cient. In all areas of public policy, judge-
ments and decisions are made on the best
evidence available; evidence, by its nature,
is never complete.

Box 1.7 Evidence for policy and action to prevent cancer
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Direct evidence of the impact of relevant interventions
and actions can only be as strong as the information result-
ing from published studies. Here, three considerations have
to be taken into account. First, there are and probably always
will be only a comparatively small number of studies of the
impact of interventions specifically on cancer risk. Most sub-
stantial interventions quite properly have broader aims.
Second, many actions may affect the risk of cancer inadver-
tently, not having been undertaken with public health gener-
ally, or cancer specifically, in mind. Two examples are cities
designed to favour automobiles and the vast increase in pro-
duction of ‘fast’ and other convenience foods and drinks.
Third, broad forces liable to affect patterns and incidence of
cancer and other diseases, such as the population shift from
rural to urban settings, changes in food systems involving
increasing consumption of processed products, and adoption
of sedentary ways of life, cannot be studied using simple
models. Necessarily, their overall impact on disease risk has
to be inferred.

For these and other reasons, much of the most compelling
evidence on the impact of economic, social, and environ-
mental forces on the risk of cancer, and on the effectiveness
of interventions and actions designed to prevent cancer, is
and will remain indirect. This is always the case with big
public health issues, and indeed other big public policy
issues, which for this and other reasons will necessarily
require careful assessment and judgement.

Ideally, the evidence preceding action is compelling. But
when public policy issues are important or urgent, and when
causes have been reliably identified, it is often neither possi-
ble nor right to wait for conclusive evidence before taking
action. Indeed, such evidence may be derived only as a result
of action being taken. For this reason it is crucial that major
public health interventions and actions are rigorously moni-
tored and evaluated.

The method agreed by the Panel to be most likely to gen-
erate rational policies leading to sustained and effective
action is as follows. The first stage is to identify whether, and
if so where, intervention is needed. Although evidence of
potential need for action may begin with anecdotal reports,
a systematic approach is desirable. This needs to be based on
agreed food, nutrition, and physical activity standards such
as those set out in the 2007 WCRF/AICR Diet and Cancer
Report, and also reliable information from food, nutrition,
and physical activity surveys. The second stage is to agree
programmes and actions that are most likely, from existing
evidence, to be efficient and effective. The third stage is to
estimate the potential benefit to public health. For example,
programmes that even modestly reduce rates of breast, col-
orectal, or prostate cancer will have a major impact in most
countries, whereas action that has an equivalent effect on a
rare cancer will not. The fourth stage is to agree which deter-
minants are likely to be most powerful and what interven-
tions are likely to be most effective. The fifth stage is to
analyse costs and benefits of proposed programmes and
actions, in terms of projected human, financial, and other
material costs and projected impact, as well as potential
adverse effects. There should be appropriate stakeholder and
actor involvement at all levels.

Once all this is done, the sixth stage is to draft the
policies, subject them to review and consultation, and to
agree and enact them in the form of programmes and inter-
ventions. Sometimes the best approach is to preserve exist-
ing healthy practices. The final stage is evaluation of the
policy in action. This policy-driven research will produce
continually more sharply focused interventions and needs to
be designed to produce more direct evidence on their effec-
tiveness and that of other actions. Public health programmes
designed to have an impact on the prevalence of cancer are
likely to have an impact on other diseases and on general
health and well-being. Indeed, the most effective pro-
grammes are likely to be directed at prevention of a number
of major diseases that have common causes. Competent
evaluation will then form an increasingly strong basis for
future development of policy and action.

When major public policy and public health issues are
clearly important or urgent, and when careful assessment
and analysis suggests that new policies and actions will
work, and will have more benefits than harms, the proper
approach is to act. Cancer, and its prevention, is one such
case.
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This21st centuryisseeingnewgreat global public health
challenges. Sufferinganddeath fromnutritional
deficienciesand infectiousdiseaseshavebeen the
dominantpublic health issuesin lower-income countries,
astheywere somegenerationspreviouslyin the first
countriestobecome industrialised. Povertyand food
insecurityremain important causesof deathanddisability
inmanycountries. But chronic diseases, ofwhichheart
disease and cancer are themost common, arenow
dominantnotonlyin Europe, NorthAmerica, andother
materiallyrich countries, but also throughout Latin
America, inmostAsian countriesincluding India and
China, and inmanyAfrican countries.

This isessential knowledge for those responsible for policy
formulationandprogrammeactionat all levels.
Undernutritionand infectionespeciallyamong children
will rightlyremaina toppriorityparticularlywithin
impoverished countriesandpopulations, but themost
prevalent public health challengesrepresentedbydiseases
nowand in the future are chronic diseases, including
cancer.

Overweight andobesity, diabetes, heart disease, and
variouscommoncancersarenot, aswasonce thought,
‘diseasesof affluence’. Theyincreasinglyafflict relatively
impoverished communitiesin all countries.

The case for action toprevent cancerworldwide isnow
stronger than it hasever been. Newestimatesprepared for
thisReport showthat someof the commonest cancersare
mostlypreventable. Ratesof cancer areprojected to
increase,most of all inmiddle- and low-income countries.
At apopulation level, the costsof screening,medical and
surgical treatment, andpalliative care arebeyond the
reachofmost if not practicallyall countries. Globallyand
nationally, theone feasible and rational courseof action is
prevention—meaning, stopping cancer before it appears.

2.1 The revolution in patterns of disease

At a global level, and within many countries, patterns of dis-
ease are in a state of transformation, as they have been since
the 1980s. Historically, the main public health concerns have
been to do with nutritional deficiency and infectious diseases,
which remain crises in lower-income countries. Now, how-
ever, chronic diseases including cancer are dominant in most
countries. These changes have followed two other related
dramatic shifts.

2.1.1 Theaccelerated shift to cities
All over the world the proportion and sometimes the number
of people living in rural areas has dropped, and continues
to do so, while correspondingly the proportion and number
of people living in cities has risen and is still rising, often
precipitately. This is in the context of continually growing
populations.
Thus in 1800 the total global population is estimated to

have been around 1000 million (1 billion), of which perhaps
25 million (2.5 per cent) lived in cities, rising in 1850 to 1200
million, without any great increase outside Europe of the
proportion of city dwellers.1 2 A century later in 1950 the total
global population had more than doubled to 2500 million,
and the urban population had increased more than sixfold to
almost 750 million (30 per cent).3 In 2000 almost 2800
million (47 per cent of a total global population close to
6 billion) lived in cities.3 The figures projected for 2020 are
a total global population of over 7500 million of which
around 4000 million (55 per cent) will be living in cities.3

Thus within one human lifetime, the 70 years between 1950
and 2020, the global urban population is likely to have
increased over fivefold.
The rise in total and in urban populations is worldwide.

Thus in 1950 the population of the USA was 157 million, of
which roughly 100 million (64 per cent) lived in cities.3 By
2008 the total US population had almost doubled to around
300 million, of which roughly 240 million (81 per cent)
lived in cities.3 Increases in the number and proportion of
urban people have been most dramatic in middle- and low-
income countries. For example, in 1950 the total population
of Brazil was 54 million, of which about 20 million (36 per
cent) lived in cities.3 By 2006 the total population had more
than trebled to 187 million, of which over 150 million (84 per
cent) lived in cities.3 In 1950 the total population of China
was 555 million, of which about 70 million (13 per cent)

The case for action

C H A P T E R 2
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lived in cities.3 The total population is currently around
1300 million, of which about 500 million (40 per cent) live
in cities.3 Thus both in Brazil and China, between 1950 and
2008 the number of urban people has increased more than
sevenfold. Such increases are found in other lower-income
countries.

2.1.2 Theglobal industrialisationof food systems
The second great and related shift is in the nature of food sys-
tems. Until well into the second half of the 20th century, most
foods supplied in markets and shops were primary products,
or dried, bottled, canned, or salted ‘store food’, made into
meals at home. Now much food and drink in many countries
is pre-packaged, increasingly processed, and more often pur-
chased in the form of ready-to-eat and other convenience
meals and snacks.
Urbanisation and the industrialisation of food systems

have many benefits, one of which is that food supplies gen-
erally become secure and apparently more varied, and micro-
biologically and chemically safer, particularly when
refrigeration is used. With the exception of the more impov-
erished communities among the currently estimated 1 billion
people4 who live in urban slums, shanty towns, or favelas,
urban families that include adults who are in employment are
likely to have enough to eat and drink.

2.1.3 Chronic diseasesbecomedominant
As a result of urbanisation and the industrialisation of food
systems, of the reduction in food insecurity with generally suf-
ficient and even abundant food, and of the replacement of
active with sedentary ways of life, patterns of disease and dis-
ability have changed. Until well into the second half of the
20th century the most serious public health issues in the
lower-income countries in Asia, Latin America, and Africa
were malnutrition in the classic sense of undernutrition and
associated infectious diseases especially of infancy and child-
hood. These remain serious public health issues in low-
income countries and among impoverished populations in
higher-income countries. However, in 2008 at least 1.6 billion
people were overweight, and this number is projected to rise
rapidly throughout the world.5

Figure 2.1 shows that stunting in childhood leading to
reduction in adult stature, which is an indicator of food inse-
curity, remains common in countries where population
income is low. As income rises and food generally becomes
secure at household and community levels, the nature of

food supplies changes and people become less active. What
then emerges is overweight and obesity, in adult life and also
among children. Obesity is usually now seen as a disease in
itself,6 and is a cause of a number of diseases that are com-
mon causes of premature disability and death, including
heart disease and — as shown in the 2007 World Cancer
Research Fund/American Institute for Cancer Research
(WCRF/AICR) Diet and Cancer Report — several common
cancers.
Deficiencies and infections remain common in low-income

countries in South Asia and many sub-Saharan countries,
but chronic diseases, including cancer, have become dom-
inant in the great majority of countries, even some countries
in sub-Saharan Africa.8 This trend is projected to become
more pronounced. In many impoverished countries, nutri-
tional deficiencies and infections, especially in early life,
will remain endemic, but already exist side by side with
chronic diseases within the same populations, and even

The figure shows that asaverage national incomes rise, stunting
becomes less common and adult obesitymore common.7 However,
in themiddle range of incomesbetween about $US2000 and $US
6000 a year, both stunting and adult obesitymaybe prevalent.

Stunting (shortness) is amarker of prior nutritional deficiency,
and increasesvulnerability to communicable diseases, especially in
childhood. Obesity (bodymass indexof 30 ormore), nowitself
usually regarded asa disease, has causes in commonwith and is
associatedwith a number of serious chronic diseases, including
heart disease and cancer. In the figure, the diamondsand squares
represent specific national data, while the lines showthe trends.
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within the same communities and families.
A critical concern is that increasingly the poor in both high-

and lower-income countries are becoming obese faster than
the rich; in much of the world, there are already more poor
than rich overweight and obese people. Over the past half cen-
tury it has been increasingly clear that in Europe, the USA,
and most high-income countries, more obesity, heart disease,
and cancer is found among the poor than the rich. This great
burden of obesity, poor diets, and reduced activity is now
found among the poor in more and more transitional and low-
income countries each year.9 10

These dramatic changes in associated patterns of popula-
tion and food systems and diseases are a modern phenome-
non in Asia, Africa and Latin America. They follow similar
shifts to those that took place in Europe and North America
as a result of the first phase of industrialisation and urbani-
sation in the 19th and early 20th centuries. The difference is
that this time the shifts are global, are projected to accelerate,
and are occurring at a time of rapid increases in world pop-
ulation and well-founded concern about degradation and
deterioration of soil quality and water and energy reserves.11

Secure food supplies are a foundation for the development
of human potential, as well as a protection against disease,
and likewise, increased income and life in cities are of course
not in themselves undesirable. More money usually means
more choice. Well-designed cities with safe water supplies,
clean air, green spaces, and well-stocked markets and shops
enable people with adequate incomes to lead productive,
enjoyable, and healthy lives.
But industrialised food supplies tend to become more

processed and more energy-dense (see box 1.1) and urban
populations more sedentary. Together with economic inequity,
these major causes of serious chronic diseases, including can-
cer, can be halted and reversed. Their underlying as well as
their immediate causes need to be recognised. In addition, all
actors, including those responsible for the shape and nature
of food systems and the structure and design of cities and liv-
ing and working environments, need to work together to
make healthy ways of life more affordable, accessible, and
acceptable.

2.2 The increased global burden of
cancer

Globally, the numbers of cases of cancer are rising and the
rise is predicted to continue. The same is true of other
chronic diseases. The two main reasons for these increases
are the rise in global population and the fact that most pop-
ulations worldwide are ageing. Changing ways of life also
account for increasing rates of some cancers and the screen-
ing programmes used in some countries to detect cancer in
its early stages identify more cases than in the past.

2.2.1 General increases
In 1980 the annual number of new cases of cancer was esti-
mated at around 6.3 million, rising to an estimated 8.1 mil-
lion cases and 5.2 million deaths in 1990, and 10.9 million
cases and 6.7 million deaths in 2002.12 Recent estimates are

11.3 million cases and 7.9 million deaths in 2007, with 15.5
million cases and 11.5 million deaths projected for 2030.12

These estimates are shown in figure 2.2.

2.2.2 Increasingandageingpopulations
The main single reason why global numbers of cancer are ris-
ing is that the global population is increasing. This rose from
2.5 billion in 1950 to above 4 billion in 1975 and 6 billion in
2000, and is projected to rise to 8.3 billion in 2030.6 The pro-
jections of increases in cancer incidence and death take this
into account.
Most cancers become more common with greater age, and

the world’s population in almost all countries is ageing as well
as inreasing. Between 2000 and 2050 the global number of
people aged over 70 is projected to increase from 267 million
to over 1000 million,20 an almost fourfold increase. Most of
this increase is projected to be in lower-income countries. The
population aged over 70 in high-income countries is pro-
jected to increase from 93 million to 217 million.20 In lower-
income countries the projected increase is from 174 million to
813 million.20

2.2.3 Screening identifiesmore cases
Another reason why numbers of new cases of cancer are ris-
ing is that in well-provided countries, the use of programmes
designed to screen for cancer and to detect it in early stages
is increasing. Two examples are screening and detection pro-
grammes for cancers of the breast and cervix. Also, the great
rise in the incidence of prostate cancer, now recorded as the
first or second most commonmale cancer in a number of high-
income countries, is largely because of increased provision of
screening designed to detect this cancer in its early stages.

2.2.4 The context forprevention
Given the increasing and ageing populations and increased use
of screening programmes, it follows that successful actions to

The figure showsgeneral increases in casesof and deaths from
cancer (excluding non-melanoma skin cancer) since 1980. 12–19 The
main reasons for these increasesare the rise in global population,
and the fact that populationsare ageing.
Note: Different methods have been used in different years. Figures for
2007 and 2030 are projected.
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prevent cancer may not necessarily result in lower overall
rates of cancer, although its incidence at younger ages would
be expected to decline. Also, as detailed in box 1.2, one effect
of prevention of cancer is to delay or slow the process, so that
if cancer does appear, it is at a later age.
There are other reasons to expect rises in the overall num-

bers of several common cancers. As already mentioned, the
populations of most countries are tending to become fatter and
increasingly sedentary, and production and consumption of
processed energy-dense and other convenience foods and
drinks that promote increase in weight is also increasing. Fur-
thermore, consumption of red and processed meat is increas-
ing in many countries, as is consumption of alcoholic drinks.

2.3 Cancer is preventable

Cancer is often thought to be a mainly inherited disease. This
is not so. Some people, and related family members, have
inborn high vulnerability to specific cancers. However, to a
lesser or greater extent every person has innate or acquired
susceptibility to many different diseases. In the great major-
ity of cases, such susceptibility only leads to actual disease,
such as cancer, when driven by external factors.

2.3.1 The incidenceof cancersvaries
Inherited genetic factors that influence susceptibility help to
determine which people in a population are more likely to
develop disease, but they do not explain varying patterns of
cancer between populations. As shown in chapter 1 of the 2007
WCRF/AICR Diet and Cancer Report, these can vary greatly
over time, and also between and even within countries.
Great ranges of variability are found with most cancers. For

example, oesophageal cancer is four times more common in
China than in the USA.19 In the 35 years between 1960 and
1995, colorectal cancer incidence in Japan has risen sixfold,
whereas the incidence of stomach cancer has more than
halved in many countries.20 The rates of breast cancer vary up
to 25 times in different parts of the world.19 Age standardised
rates of malignant melanoma in Australian males almost
tripled between 1955 and 2003.21

The most impressive ‘natural’ evidence that risk of cancer
is affected by external causes comes from studies of popula-
tions of the same ethnic group who migrate from one part of
the world to another. Such migrant studies are specified in
some detail in chapter 1 of the 2007 WCRF/AICR Diet and
Cancer Report. Thus, when Japanese populations migrated
from Japan, first to Hawai’i and then to the USA, in one or two
generations their patterns of cancer changed from those his-
torically most common in Japan to approximate those of the
USA.22 At a population level, this phenomenon is invariable
when people migrate to other parts of the world where pat-
terns of cancer are different. Migrant studies indicate that the
main factors affecting patterns of cancer are environmental.
Genetic and other external factors that determine suscepti-
bility may influence who in a population exposed to external
causes will actually develop cancer, but the varying patterns
of cancer seen between different populations are driven by
these external causes.

2.3.2 Adventitiousprevention
On a population basis, the incidence of cancer usually has not
varied as a result of deliberate policies and actions designed
to prevent cancer in the sense defined in box 1.2. Change has
mainly been adventitious as a result of changes in external
factors whose impact can be inferred, and whose possible
causal effect can be investigated. Recent global and national
action deliberately designed to reduce smoking and thus to
control and prevent lung cancer is an important — and sig-
nificant — exception.
An example of adventitious prevention of cancer has been

and is legislation designed to reduce atmospheric pollution,
such as the Clean Air Acts made into law in Britain in the
1950s. These were designed to make life in cities more pleas-
ant, to reduce chronic air pollution, to eliminate ‘smogs’,
and to reduce the incidence of bronchitis, a disease then
known to be caused by the environmental factor of air pol-
lution. Such laws are likely also to have reduced the incidence
of cancers of the airways and lung. Retrospective investiga-
tion would probably provide evidence that first, clean air does
protect against some cancers, and second, relevant legislation
and regulation can be effective in improving public health and
reducing cancer rates.
Another example of likely adventitious prevention directly

relevant to the subject matter of this Report is the increased
use of industrial and domestic methods of cooling and freez-
ing, the consequent reduction in the use of salting to preserve
such foods, the year-round availability of fresh vegetables,
fruits, and other perishable foods, and the reduction in the
prevalence of stomach cancer. These changes are likely to be
causally related. They did not occur, at least initially, as a
result of any policy to reduce stomach cancer, but they do pro-
vide evidence that can lead to deliberate interventions
designed with public health in mind.

2.4 Estimates of preventability

Policy-makers responsible for allocating human, financial,
and other resources to public health initiatives need to know
to what extent specific courses of action are likely to mod-
ify the risk of cancer.
A rational approach to allocation of funds will take

account of the costs and benefits of different approaches to
addressing specific problems. A rational decision on whether
or not to act will be influenced by how common or impor-
tant the problem identified is, how much a factor might con-
tribute to that problem, whether the factor can be modified
— and if so how much it would cost — and how big an effect
might be achieved. Most benefit will result from actions
that have a big impact on common conditions. However,
even a small impact on common conditions and, to a lesser
extent, a large impact on less common conditions will have
value.
Because policies and actions to control and prevent can-

cer, in common with other diseases, need to be well founded,
researchers and other authorities in the field have since the
early 1980s tried to quantify the relative contribution of var-
ious factors that affect cancer risk. The two most important
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causes of cancer worldwide are agreed to be smoking and
other use of tobacco; and food, nutrition, and physical activ-
ity (including body fatness) and associated factors. The next
most important cause is generally agreed to be infection
and infestation, followed by environmental and industrial
pollution, industrial chemicals, medication, and radio-
activity.23 24 In some populations with low body weight and
undernutrition, infections remain a key preventable cause.
Some of these factors interrelate. For example, when smok-
ers also consume alcoholic drinks, the risk of cancers of the
oral cavity and oesophagus multiplies.
Action to control and prevent smoking and other exposure

to tobacco has been spurred by the knowledge that it is the
overwhelming cause of lung cancer and a significant cause
of several other cancers, as well as other diseases, and that
about one third of all cancers can be prevented by avoidance
of exposure to tobacco smoke. As a result, governments have
taken a lead in warning the public of the harmful effects of
smoking. More recently, government actions have gone fur-
ther than information and education. Taxes on cigarettes and
other tobacco products have been progressively raised, often
at rates higher than those of inflation; warnings on packets,
counter displays, and elsewhere have become more explicit;
advertising has been restricted; and smoking is prohibited in
an increasing number of public places. These and other ini-
tiatives have been generally welcomed or accepted, includ-
ing by many smokers.
In summary there is overwhelming evidence from many

types of evidence that external environmental factors deter-
mine the great majority of cancers of most sites. Individual
genetic susceptibility is also an important factor. The pro-
found and rapid changes in cancer incidence that occur in
populations over time, and when they migrate, indicate that
external environmental factors are paramount. Among these,
as demonstrated by the 2007 WCRF/AICR Diet and Cancer
Report, food, nutrition, physical activity, body composition,
and associated factors all modify the risk of many cancers,
including the majority of the most common cancers.

2.4.1 Previousestimates
The extent to which cancer can be prevented by appropriate
food and nutrition, physical activity, body composition, and
associated factors has been addressed by a number of author-
ities since the early 1980s, usually referring to patterns of
cancer typical of affluent countries. As stated, these have usu-
ally concluded that around one third of all cancers could, over
time, be prevented by appropriate diets and associated fac-
tors and by avoiding obesity, roughly as important as the one
third that is estimated to be preventable by avoidance of
smoking, other use of tobacco, and exposure to tobacco
smoke.
The first such estimates were made in 1981 by the epi-

demiologists Richard Doll and Richard Peto. They were
invited to quantify the effect of all significant external factors
on the risk in the USA of cancer in general and of specific can-
cers, in order to guide priorities for research funding and for
policies and actions. They estimated that the extent to which
diet modifies the risk of cancers all taken together was 35 per
cent.25 This figure did not include alcoholic drinks, to which

they attributed an additional 3 per cent for all cancers, or
food contaminants and additives, whose effect on cancer they
estimated as trivial. They also did not include physical activ-
ity, body composition, or infant nutrition. They specified a
very wide range of possible influence of diet as they defined
it on the risk of cancer — between 10 and 70 per cent — of
which the 35 per cent figure was regarded as a ‘best guess’.
Later Richard Doll somewhat narrowed this range, to 20–60
per cent.
Another US report was published by the National Acad-

emy of Sciences (NAS) in 1983. This endorsed the estimate
that around one third of all cancers are modifiable by diet
and nutrition, as have a number of more recent reports. A fur-
ther NAS report published in 1989 concurred.26 The Panel
responsible for the 1997WCRF/AICR Diet and Cancer Report
also came to a similar conclusion, that over time, 30–40 per
cent of all cancers were preventable by appropriate diets,
together with healthy body weight and sustained physical
activity.27–29 At that time, this amounted to 3–4 million cases
of cancer every year agreed to be preventable over time,
if the recommendations of that Report were followed
everywhere.
For this Report, WCRF/AICR commissioned a systematic

literature review (SLR) of peer-reviewed authoritative esti-
mates of preventability published since 1980. The full review
is available electronically.30 Twenty-nine studies met the
inclusion criteria, which covered exposures agreed in the
2007 WCRF/AICR Diet and Cancer Report to be convincing
or probable modifiers of cancer risk. Most of these studies
were concerned with preventability either of colorectal (or
colon) cancer or breast cancer. Others were concerned with
oral or oesophageal cancers and stomach, kidney, and
endometrial cancers. The studies made estimates of the
extent to which risk of these cancers is modifiable by specific
exposures, such as foods containing dietary fibre, vegetables,
alcoholic drinks, physical activity, or overweight and obesity.
With some cancers, such as those of the oral cavity and

oesophagus, colorectum, and breast, specific dietary and
associated factors were estimated to be substantial modifiers
of risk. However, none of the studies in the review reported
estimates for the preventability of any specific cancer, or for
all cancer, by all these exposures combined.

2.4.2 Newestimates
The Panel responsible for this Report agreed to make new
estimates of the extent to which cancer, and also specific can-
cers, can be prevented, based on the conclusions of the 2007
WCRF/AICR Diet and Cancer Report.
In considering how best to calculate such estimates, the

Panel bore in mind that the extent to which cancer and spe-
cific cancers are preventable varies in different parts of the
world. (See box 2.1)
Therefore estimates were made for two high-income coun-

tries (the USA and the UK), a middle-income country
(Brazil), and a low-income country (China), where ade-
quate data exist. Estimates were made for all exposures
judged to be convincing or probable modifiers of cancer risk
in the 2007 WCRF/AICR Diet and Cancer Report, with a few
exceptions (see appendix A). Thus 12 cancer sites were
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included: those of the mouth, larynx, and pharynx; oesopha-
gus; lung; stomach; pancreas; gallbladder; liver; colo-
rectum; breast (postmenopause); endometrium; prostate; and
kidney. Details of the method used are given in appendix A.
In the absence of reliable evidence to the contrary, it is rea-

sonable to suppose that the estimates of preventability for the
USA and UK can be applied to other high-income countries,
and that the estimates for China and for Brazil can be applied
to other low- income and middle-income countries, respec-
tively.
The estimates made in the review are cautious and are

likely to be underestimates of the true level of preventabil-
ity. This is for a number of reasons. No estimate was made
for cancers other than those that were the subject of SLRs for
the 2007 WCRF/AICR Diet and Cancer Report. No estimate
was made for exposures where the evidence was judged to
be too limited, although suggestive. Estimates derived from
comparisons of actual high and low levels of exposure may
not take into account recommended levels of exposure,
whose benefits could be greater. For example, few people in
high-income countries consume the amount of cereals
(grains) or vegetables and fruits recommended in the 2007
WCRF/AICR Diet and Cancer Report, so reliable evidence of
possible additional benefit gained at such levels is sparse. As
detailed in appendix A, some exposures judged ‘convincing’
or ‘probable’ could not be included in the analyses because
of lack of information at national level. Further, dietary and
physical activity assessment methods are relatively imprecise
and may either over- or underestimate the effect. Many
studies may also fail to capture information on diet, physi-
cal activity, or body fatness over a sufficient length of time
or at the most appropriate period in relation to the link
between the particular nutritional factor and cancer. Over-
all, taking account of these reasons, the true level of pre-
ventability is likely to be higher. However it is not possible

to calculate with any confidence the degree to which this is
the case.

2.4.3 Results
The analysis shows that overall about 34 per cent of the com-
bined incidence of the 12 cancers selected are preventable in
the USA and about 39 per cent in the UK. In Brazil, about 30
per cent of these cancers are estimated to be preventable, and
in China around 27 per cent. This reflects similar patterns
both of diet, physical activity, and body composition and of
cancer in the USA and the UK, which are different from those
in lower-income countries.
For all four countries, as shown in table 2.1, the cancers

with the highest preventability estimates are those of the
oesophagus, endometrium, and mouth, pharynx, and larynx,
followed by colorectal and breast cancers. The cancers least
preventable by dietary and associated means are those of the
liver, gallbladder, and kidney.
Within the USA, estimates of preventability for common

cancers include about 38 per cent for breast cancer, 45 per
cent for colorectal cancer, 70 per cent for endometrial
cancer, and 63 and 69 per cent for cancers of the mouth,
pharynx, and larynx, and of the oesophagus repectively. Fig-
ures for the UK are broadly similar, at about 42 per cent for
breast cancer, 43 per cent for colorectal cancer, 56 per cent

In estimating the degree to which specific cancers are pre-
ventable by food, nutrition, physical activity, and associated fac-
tors, the nature of the relationship between the relevant
exposures and the related cancers needs to be taken into
account.

One consideration is the degree of impact of the exposure,
characterised as its ‘relative risk estimate’. Thus the greater the
impact on the risk of cancer, the greater the potential to prevent
cancer by modifying the level of the exposure.

Another consideration is the prevalence of any exposure
within any given population. If, to give an imaginary example,
nobody in country X was obese, the extent to which obesity was
a cause of cancer would for that country be zero, even though
obesity is a cause of some cancers; whereas if everybody in coun-
try Y was obese, the number of cancers that could be prevented
by avoiding obesity for that country would be high. This is
important, because patterns of diet, physical activity, and body
composition vary in different parts of the world.

In order to calculate the preventability of several or all can-
cers combined it is additionally necessary to know the incidence
of the various cancers, which will also vary from country to
country.

Box 2.1 Estimating preventability

Table 2.1
Estimates1 of cancer preventabilitybyappropriate
food, nutrition, physical activity, and body fatness
in four countries2

USA UK BRAZIL CHINA

Mouth, pharynx, larynx 63 67 63 44

Oesophagus 69 75 60 44

Lung 36 33 36 38

Stomach 47 45 41 33

Pancreas 39 41 34 14

Gallbladder 21 16 10 6

Liver 15 17 6 6

Colorectum 45 43 37 17

Breast 38 42 28 20

Endometrium 70 56 52 34

Prostate 11 20 N/A3 N/A3

Kidney 24 19 13 8

Total for these cancers 34 39 30 27
combined

Total for all cancers 24 26 19 20

1. These values are percentages rounded to the nearest whole number and are
based on several assumptions. There is a range of likely plausible figures
around these point estimates, but they represent the most likely estimates (see
appendix A).

2. Based on the conclusions of the 2007 WCRF/AICR Diet
and Cancer Report.

3. Exposure data not available
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for endometrial cancer, and 67 and 75 per cent for cancers
of the mouth, pharynx and larynx, and oesophagus respec-
tively. The preventability estimates are generally lower for
Brazil and China. In Brazil, estimates include around 28 per
cent for breast cancer, 37 per cent for colorectal cancer, and
63 and 60 per cent for cancers of the mouth, pharynx and lar-
ynx, and oesophagus respectively. Corresponding figures for
China are about 20, 17, 44 and 44 per cent respectively.
The 12 cancers analysed amount to around two thirds to

three quarters of the incidence of all cancers. If preventabil-
ity of these other cancers by dietary and associated means is
assumed to be zero, then the total estimate for the pre-
ventability of all cancers on average is about 24 per cent for
the USA, 26 per cent for the UK, 19 per cent for Brazil, and
20 per cent for China. In fact other cancers may well be pre-
ventable by food, nutrition, and physical activity, in which
case these figures would be higher.
A more detailed analysis was made of those cancers the

risk of which is convincingly or probably modified by degree
of body fatness. These are cancers of the oesophagus
(adenocarcinoma), pancreas, gallbladder, colorectum, breast
(postmenopause), endometrium and kidney. The estimates
were similar for the USA (about 20 per cent for men and 19
per cent for women) and the UK (about 18 per cent for men
and 16 per cent for women). Figures were lower for Brazil
(13 per cent for men and women) and lower still for China
(11 per cent for men and 12 per cent for women). Currently,
cancers of which obesity is a cause are less common in these
and other lower-income countries, reflecting the fact that
rates of overweight and obesity are lower. Trends summarised
in this Report indicate that the estimates are liable to rise.
As stated, these figures are almost certainly underestimates

of the actual degree of preventability, but to what extent is
unknown. Given that the figures are likely underestimates, it
is reasonable to say that as it turns out, the ‘classic’ estimate
of ‘about one third’ for the preventability of all cancers by
food, nutrition, and associated factors is broadly accurate for

high-income countries, for which such estimates were orig-
inally made. Using the same reasoning, the true level of
preventability in middle- and low-income countries may
approach around one quarter. If patterns of diet, physical
activity, and body composition in lower-income countries
approach those of higher-income countries, as current trends
indicate, the level of preventability through modifying these
factors will increase.

2.4.4 Conclusions
These are among the most comprehensive, detailed, and
up-to-date estimates of the preventability of cancer by appro-
priate diet, physical activity, body composition, and associ-
ated factors. The methods used have some limitations,
detailed in appendix A. The figures here are likely to be lower
than the true figures. Although only four countries have
been studied in detail, the results can be taken to apply
broadly to other high-, middle-, and low-income countries.
While there might be some differences between countries, the
proportion of cancers preventable by food, nutrition, physi-
cal activity, and body fatness is not likely to be so small that
the case for policies and actions, as recommended in chap-
ter 8, does not apply.
These new estimates confirm that a substantial proportion

of many cancers can be prevented by improving patterns of
diet, physical activity, body composition, and associated fac-
tors. For those cancers convincingly or probably modified by
food, nutrition, and physical activity, estimates of pre-
ventability range from about 27 per cent (in low-income
countries) through 30 per cent (in middle-income coun-
tries) to 34–39 per cent (in high-income countries). For all
cancers taken together, if it is assumed that food, nutrition,
physical activity, and associated factors are irrelevant for
the other cancers, about 24–26 per cent are preventable in
high-income countries and 19–20 per cent in lower-income
countries.
However, dietary and associated factors probably do have

Table 2.2
Estimates of preventability of cancers of which body fatness is a cause by appropriate body
composition1, in four countries

CANCER SITE USA UK BRAZIL CHINA

Male Female Male Female Male Female Male Female

Oesophagus 32 38 29 33 20 26 14 20

Pancreas 34 25 32 19 25 14 20 10

Gallbladder 11 28 8 21 3 15 2 10

Colorectum 16 3 14 2 8 1 5 1

Breast - 17 - 16 - 14 - 12

Endometrium - 49 - 38 - 29 - 18

Kidney 20 28 17 21 10 16 6 10

Total for these
cancerscombined 20 19 18 16 13 13 11 12

1. Based on the conclusions of the 2007 WCRF/AICR Diet and Cancer Report.
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some relevance to the causation of these other cancers, and
so a broad estimate of about a quarter to a third pre-
ventability in higher-income countries and about a fifth to a
quarter preventability in lower-income countries through
these factors is reasonable. A major proportion of the cancers
attributable to food, nutrition, physical activity, and body fat-
ness could be prevented by avoiding overweight and obesity
alone. Once again, the vital importance of tobacco control is
emphasised. Most cancer is preventable by not smoking and
by avoiding other exposure to tobacco smoke, and by fol-
lowing the recommendations in the 2007 WCRF/AICR Diet
and Cancer Report.

2.5 Why prevention is needed

Prevention of cancer is feasible and also of great potential ben-
efit. Furthermore, the preventive actions that will improve can-
cer will have major benefits for heart disease and many other
preventable health problems. Cancer treatment will remain
essential, but the costs of effective treatments for cancers are
insuperable for many countries, and for several cancers effec-
tive treatments do not exist. Any rational approach to con-
trolling the burden of cancer must be based on prevention.
Indeed, for populations in lower-income countries and increas-
ingly also in high-income countries, prevention is the most
feasible approach.

2.5.1 Treatment
Currently, the usual approach to cancer is conventional treat-
ment. Apart from controls on exposure to environmental car-
cinogens and radiation, the dominant declared commitment
of governments, the medical profession, and publicly and pri-
vately funded hospitals and other relevant services is to pro-
vide appropriate treatment for people with cancer.
High-income countries such as those of Western and Cen-

tral Europe, North America, Australia, and Japan character-
istically have health services that include provision of
high-quality medical and surgical treatments of cancer,
together with palliative care services. Treatment services
within most of the larger cities of middle- and low-income
countries are also usually of high quality.
In recent decades, treatment of some cancers has become

remarkably successful. For example, there have been major
improvements in the treatment of breast and colorectal can-
cer and of some childhood cancers in high-income countries,
but in many lower-income countries these advances are only
available to those with access to the major cancer treatment
centres who have the necessary resources to purchase them.
However, some cancers, such as lung cancer, are as yet rela-
tively unresponsive to treatment.
All forms of cancer treatment have limitations. For exam-

ple, at and after the point when most cancers have been
diagnosed, symptoms are usually unpleasant and even dis-
abling. Also, cancer treatments are themselves also typically
unpleasant and may be disabling.
Another limitation, gradually becoming more severe, is that

cancer treatments are expensive and are likely to be beyond
the means of people without access to publicly funded health

services or without financial cover from health insurance. In
the USA, for instance, the costs of health care have increased
by on average 2.5 per cent more than the increase in gross
domestic product since 1970, and the trend is for the costs of
new medical technology, such as new drugs and innovative
surgical and ancillary treatments, to escalate.31 32 A major
review published in 2006 concluded that initial surgical treat-
ment for resectable cancers could be relatively cost-effective
in low-income countries, but that other therapies would not
be affordable in these countries.33

While the costs dedicated either to prevention or treatment
of chronic diseases like cancer divert limited resources from
other important health, social, educational, and other services
needed for countries to become more secure and prosperous,
preventive actions are more likely than treatments to impact
on a variety of chronic diseases.
Comprehensive availability of cancer treatment is far

beyond the means of lower-income countries.33Only rich peo-
ple within such countries can expect to receive treatment, for
which they pay. These countries, mostly in Asia, Africa, and
Latin America, have limited funds for medical and public
health services, which are now often diminished as a result
of economic structural readjustment programmes imposed as
a condition of external loans.33–35 Costs of treating cancer are
already overwhelming public health services in impoverished
countries, and other than the rich, patients with cancer are
likely to receive rudimentary if any treatment.
Furthermore, rates of cancer are increasing faster in lower-

income countries than in higher-income countries, as their
populations increase and age, when smoking becomes more
prevalent, as their populations become increasingly over-
weight and sedentary, and as patterns of diet change to
include more processed energy-dense and convenience foods
and to contain more fat and sugar and often more alcohol.
Seventy per cent of the increase in cancer incidence up
to 2020 is expected to occur in lower- and middle-income
countries.36

Cancer treatment will remain an essential component
of any cancer control strategy, including in lower-income
countries where people present with a later stage of cancer.
But in low-income countries, national and local health bud-
gets are almost all allocated to the treatment of nutritional
deficiencies, infections, accidents, and emergencies, and usu-
ally there is little public money available for specific treat-
ments of any chronic disease, including cancer.

2.5.2 Integrated control andprevention
After treatment, currently the next most used approach to can-
cer is control by screening and early detection.
Population-based screening and early detection of pre-

cancerous lesions or early stage cancers such as those of the
stomach, colorectum, breast, and cervix can help avoid their
progression or spread and so improve chances of survival.
Currently, though, there are no simple tests that can help iden-
tify people at higher risk of cancers, as there are for cardio-
vascular disease, where checks of blood pressure and blood
cholesterol are valuable.
Screening programmes may influence apparent incidence

rates. In the early years after a screening test is introduced,
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an artificial increase in incidence is seen as previously undi-
agnosed cancers are identified. Some early cancers detected
by certain screening tests may not otherwise have been
detected or led to clinical disease.
Screening cost-effectiveness varies widely, even between

different high-income countries. For example, the cost-effec-
tiveness ratios for breast cancer screening every 2 years were
estimated in 1999–2000 at $US 2450 per life year saved in
Spain and $US 14 790 per life year saved in Norway.37

Screening programmes may be more difficult for lower-
income countries to implement even though initial cost might
be lower than that for higher-income countries. For example,
in India breast cancer screening costs US$ 2000 per life year
saved, compared to $US 3000 in the Netherlands. In the
Netherlands this is around one tenth of average annual
income, compared with about four times the average national
income in India.37 Thus in terms of average purchasing power,
screening is on average 40 times as expensive in India as it is
in the Netherlands.
The value and cost-effectiveness of screening and detection

programmes varies, and depends on the cancer incidence, the
ability of the screening method reliably to identify the pres-
ence or absence of relevant lesions, the availability, efficacy,
and effectiveness of treatments for these lesions once detected,
the possible harms from the screening, and cost. Validated
screening programmes that meet these criteria are valuable
components of a cancer control strategy and can also provide
settings for interventions and actions for prevention.
Overall, control of cancer by screening and early detection

programmes, and by its treatment and where necessary

palliation, is and will remain essential. Programmes for pri-
mary or primordial prevention need to be integrated with
screening, treatment, and palliation programmes in an over-
all integrated strategy. (See box 1.2). This said, comprehen-
sive availability of treatment for cancer will be beyond the
reach of many countries. The most rational and feasible
approach is prevention.

2.6 The challenge

The challenge of preventing cancer worldwide is analogous
to that presented by climate change. Until recently, the evi-
dence on climate change was not well known, and then was
widely challenged, or else not seen as due to human activity.
Now that the evidence is accepted by all key players, a polit-
ical and general will has been built to check and reverse the
causal factors, and targets have been agreed. A similar will is
needed to prevent cancer. This can only be expected from
governments after presentation of convincing evidence and
concerted pressure from other actors, including professional
and civil society organisations, backed by the media.

2.6.1 Most cancer ispreventable
The combination of not smoking and avoidance of exposure
to tobacco, together with appropriate diets, regular physical
activity, and healthy body weight, could over time prevent
most cases of cancer. The new calculations made for this
Report (see section 2.4.2 and appendix A) from selected
countries where data allow relatively robust estimates,

Since the 1980s, most international eco-
nomic policies have aimed to remove restric-
tions to the flow of technology, capital, and
goods, including food. This ‘market econo-
my’ is promoted by the World Bank, the
International Monetary Fund, and other
multinational bodies such as the World
Trade Organization. (Also see chapter 4).
This system has replaced policies designed to
protect national interests or those of special-
interest groups such as farmers, that delib-
erately use regulation and intervention in
markets in order to promote stability, fair-
ness, and equity.40 41

Regulations, public health, and the equity
of markets
A market economy is expected to increase
stable economic growth and prosperity in
lower-income as well as higher-income coun-
tries. However, it does not take account of
equity, welfare, and the public good in gen-
eral, including public health, especially
among more vulnerable lower-income and
geographically isolated communities within
higher-income as well as lower-income coun-

tries.42 The global economic turmoil that
began in September 2008 has also high-
lighted limitations with the system.

In the case of food and drink, and espe-
cially animal products and processed foods,
the market is often not a free one. A major
distortion is introduced by national regula-
tions that protect the interests of farmers
and other groups within the food, drink,
and associated industries, most notably in
high-income countries such as the USA and
those represented by the European Union.
Extensive subsidies are given to producers of
beef and pork, and of corn (maize) and soya
beans mainly used as animal feed. Subsidies
for corn production also artificially reduce
the price of high-fructose corn syrup used,
mostly in the USA, to sweeten soft drinks
and many processed foods, and there-
fore also maintain artificially low prices
for these products, so encouraging their
consumption.

In 2007 and 2008, the price of a number
of staple food commodities and foods and
drinks sharply increased, and many coun-
tries, including those previously thought to

be economically most secure, suffered
increases in unemployment together with
sharp drops in the value of money, houses,
and other investments.

Subsidies also affect the relative as well
as absolute costs of healthy foods such as
fruits, vegetables, and pulses (legumes;
notably beans). The export of subsidised sta-
ples and products also undermines the food
systems of lower-income countries where
food production and export is not given
price support. It also displaces relatively
unprocessed healthy foods such as local veg-
etables, fruits, pulses (legumes), roots, and
tubers, with artificially cheap staples, meats,
processed meats, and oils, and processed
energy-dense foods and sugary drinks.

In a number of areas, governments inter-
vene in markets to protect the public
interest. Thus, laws and regulations are com-
monly used to govern conditions of employ-
ment, school attendance, public order, the
availability of guns and drugs, the speed at
which vehicles can be driven, the require-
ment for immunisations, and the price and
availability of cigarettes.

Box 2.2 Prevention and ‘the market’
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indicate that common cancers such as those of the oesoph-
agus, colorectum, and breast are to a considerable extent pre-
ventable by following the recommendations of the 2007
WCRF/AICR Diet and Cancer Report.23 Following these rec-
ommendations is also likely to improve cardiovascular health
and protect against other disabilities and diseases.

2.6.2 Personal choice and its limitations
The challenge is first met by dissemination of the good news
that much cancer is preventable, and how to protect against
cancer. The WCRF global network, including its US affiliate
AICR, is committed to this task. One prime reason why the
2007 Diet and Cancer Report and this Report were commis-
sioned by WCRF/AICR has been to ensure that their pro-
grammes remain based on the most reliable science, most
authoritatively assembled and interpreted.
However, the literature reviews prepared for this Report

provide compelling evidence that prevention of disease
throughout the world, and even through different parts of
society, cannot be achieved only through information and
education designed to encourage healthy choices.
Privileged people in higher-income countries with excep-

tional freedom of choice, who are familiar with the findings
and recommendations of the 2007 WCRF/AICR Diet and
Cancer Report, who are generally well informed, and who
choose to follow the recommendations can effectively protect
themselves and their families.
However, most people do not yet realise how important

food and nutrition, physical activity, body composition, and
associated factors are in modifying the risk of cancer. As just

one example, few people even in the relevant health pro-
fessions have been aware that being breastfed probably pro-
tects children against overweight and obesity, and therefore
against cancers the risk of which is increased by excess body
fat, and also that breastfeeding protects the mother against
breast cancer.
Also, few people make choices solely as a result of per-

sonal reasoning. In common with animals, humans have
innate desires, for instance, for sweetness, as a sign that fruits
are ripe and safe, and when exposed to it, for salt. Most peo-
ple are or have been members of families within which
choices of meals, foods, and drinks, as well as attitudes
to them and beliefs surrounding them, have been shaped.
Climate, terrain, customs, culture, and other social and envi-
ronmental factors shape food systems and thus what is avail-
able in shops and markets. In any society, accessibility,
availability, and affordability also shape choice. Food and
drink choice is also shaped by the advertising and marketing
of processed foods and drinks, and most of all that which is
targeted directly at children.38 These factors all combine to
hinder the operation of a free market in the interests of
health (see box 2.2).
Such points apply to all people, however privileged, but

particularly to populations with low disposable incomes. In
lower-income countries, and among relatively impoverished
populations within high-income countries, people are con-
strained in their access to and ability to afford many types of
food and drink.39 It is obviously fanciful to suggest or imply
that subsistence or cash-crop farmers in Africa and Asia, or
their urban counterparts dwelling in slums, shanty towns, or

Notwithstanding this, governments of
most high-income countries, especially since
the 1980s, have been reluctant to introduce
regulations designed to improve public
health as affected in particular by food and
nutrition, physical activity, and body com-
position. There are exceptions, such as pric-
ing and availability of alcoholic drinks; and
regulations and codes of practice to prohibit
or discourage misleading promotion of
breast milk substitutes and weaning foods,
and to encourage breastfeeding. Also, in
many countries, staple foods may or must be
fortified with specified nutrients.

The case against intervention
Governments have relied on three arguments
to justify decisions not to intervene in mar-
kets in order to promote public health. First,
it is said that evidence on the determinants of
disease is unclear. However the evidence on
cancer set out in the 2007 WCRF/AICR Diet
and Cancer Report is robust, and generally
consistent with evidence on the determi-
nants and prevention of other major diseases
such as obesity, diabetes, and heart disease.

Second, it is said that evidence that inter-
vention in ‘the market’ would improve pub-
lic health is unclear. However, the nature of
the evidence supporting the benefits of
change designed to protect public health is
similar to that which supports orthodox
and established economic or social policy in
other areas. Though it is of a different sort
from that linking food, nutrition, and physi-
cal activity to cancer, it is still the best evi-
dence available.

A third argument against formal inter-
vention to prevent cancer is that it is not the
business of government to interfere with
individual decisions on how to behave. Free-
dom of choice can be seen as a human right.
But as this Report shows, most people’s
choices are constrained. People have a right
to expect government to intervene on their
behalf to support choices that facilitate and
promote their health and welfare, and to
make healthy choices easier.

The case for intervention
State-sponsored anti-smoking programmes
have shown that taxation and other regula-

tion can reduce smoking. By analogy, the
explosive increase in overweight and obe-
sity, especially in children, and of early life
diabetes, gives more weight to the argument
for regulation to promote healthy diet
and activity patterns. As a result, some
governments and local authorities have
restricted the availability of soft drinks,
notably sugary drinks, from vending mach-
ines in schools and other institutions, and
some have also restricted the advertising and
marketing of processed foods and drinks
to children. (There is more detail on this in
chapter 4.)

‘Market economies’, which in the case of
food and drink are in any case distorted, do
not give sufficient priority to the public good
and can have adverse effects on public
health. The protection of public health,
including the prevention of cancer by appro-
priate diets, sustained physical activity, and
healthy body weight, requires large-scale
concerted actions including appropriate legal
and fiscal measures. Public health requires
public commitment and the use of public
resources for the public good.
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favelas, have much scope for choice of food and drink. The
same applies to families living on or below the poverty line
in high-income countries.

2.6.3 Adverse trends
In general, populations are moving away from, not towards,
fulfilling most of the goals proposed by the Panel. In some
cases, including body weight and physical activity, the gap
between the reality and the goal is wide and evidently widen-
ing. Being and remaining lean protects against a number of
common cancers, but the tendency in almost all countries is
towards increased overweight and obesity across all age
groups. Sustained physical activity protects against cancer,
but most people in the world are now much less active than
was the case even a generation ago. Foods and drinks that
cause weight gain, such as sugary drinks, many ‘fast foods’,
and other processed energy-dense foods, are now produced
and consumed more than previously in middle- and low-
income countries as well as high-income countries, as also are
red and processed meat.
By contrast, the use of salt to preserve food is generally

declining, and with this the prevalence of stomach cancer.
Also, rates of breastfeeding and of exclusive breastfeeding,
having declined in most countries in the second half of the
20th century, are now increasing, albeit generally slowly, and
mostly among more highly educated and informed families.

2.6.4 The time for change
Policy-makers in governments, and other actors, need to
know that prevention of any chronic disease, including can-
cer, may take time. Box 2.3 shows that reduction in smoking
is followed by drops in the rates of lung cancer after roughly
20 years. (Also see figure 2.8). Common adult cancers are
thought to take many years to develop to the stage when they
can be diagnosed. However, death rates from ischaemic
heart disease begin to drop within 1 to 2 years after cessa-
tion of smoking, and recent preliminary studies of massive
weight reduction following obesity surgery indicate that
overall cancer rates may be halved within 7 years.43 While
morbidly obese people are obviously not characteristic, this
could suggest that the benefits of prevention programmes
may take effect earlier than commonly supposed. Monitoring
will enable more precise judgements. However, achieving the
social changes that will eventually lead to cancer reduction
may indeed take decades. Policy-makers ought not to expect
short-term drops in cancer incidence following the institution
of cancer prevention programmes.

2.6.5 Priorities in lower-income countries
Policy-makers in many lower-income countries may still
believe that cancer prevention is a minor issue compared with
the need to reduce nutritional deficiency and infectious dis-
eases. Disorders and diseases caused by food insecurity —
and by the causes of food insecurity, such as poverty, inequity,
oppression, and war — do indeed remain crises within many
countries, especially in Africa and Asia. However, in recent
decades chronic diseases, including cancers, have become the
leading causes of premature disability and death in most
lower-income countries, including many in Africa.

2.6.6 Additional benefits
Programmes and actions that will prevent cancer will also
control and prevent most other chronic diseases, including
diabetes, hypertension, stroke, and heart disease. The vision
of this necessary global campaign is gradually to increase the
proportion of populations who eventually die in old age and
after only a short — if any — period of illness.

2.7 Public health goals for cancer
prevention

This section states the Panel’s public health goals for pre-
vention of cancer, as published in the 2007 WCRF/AICR Diet
and Cancer Report.23 It also summarises the Panel’s findings
on the extent to which cancer is preventable by increasing
exposures to protective factors and by avoiding or limiting
exposure to causal ones.
Figure 2.3 summarises the Panel’s conclusions from the

2007 WCRF/AICR Diet and Cancer Report that certain
dietary factors, degrees of body fatness, physical activity, or
associated factors convincingly or probably protect against,
or are causes of, various cancers. The Panel’s recommenda-
tions, expressed as public health goals as well as personal rec-
ommendations, are based on these judgements. These
judgements are in turn based on evidence, mostly collected
in the form of specially commissioned SLRs.

2.7.1 Bodyfatnessand foodsanddrinksthat promote
weight gain

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

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

BMI is a measure of weight relative to height, taken to be a reasonable
indicator of degree of body fatness. BMIs of 25 or over are identified as
‘overweight’ and of 30 or over, ‘obese’

The quantitative goal for energy density is based on relatively few data and its
use needs to be evaluated further. It should be used with caution

The special review undertaken for this Report estimates that
keeping body weight within a healthy range will prevent about
19–20 per cent of those cancers whose risks are increased by
excess body fatness, in the USA, about 16–18 per cent in the
UK; about 13 percent in Brazil; and about 11–12 per cent in
China. These estimates, which can be taken to apply to other
high-, middle- and low- income countries, are likely to be
underestimates. (See chapter 2.4.2 and appendix A).
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In the second half of the 20th century, and particularly
since the 1980s, average body fatness has increased in most
populations (see figures 2.4 and 2.5). At a global level the
number of overweight people aged 15 and over (with a
body mass index (BMI) of over 25) is projected to rise from
1.6 billion in 2005 to 2.3 billion in 2015.44 In 2005, at least
400 million adults were obese (with a BMI of over 30) and
it is projected that this will rise to 700 million in 2015.44

In some low-income countries, especially in Africa and
Asia, food insecurity resulting in stunting and underweight
remains a public health crisis. But as already stated, in most
lower-income countries, deaths from nutritional deficiency

and infectious diseases have dropped in recent decades, and
rates of chronic diseases, including heart disease as well as
obesity and various cancers, have increased.
In the USA, sugary soft drinks availability has risen from

127.2 litres (33.6 US gallons) per person in 1980 to 191.5 litres
(50.6 US gallons) per person in 2006.50 Figure 2.6 shows that
between 1965 and 2002, the amount of dietary energy from soft
drinks in the USA increased more than fourfold. Figure 2.7
shows that in a much shorter period of time, between 1999 and
2006, younger Mexican children more or less doubled their
consumption of soft drinks.

Figure 2.3 Food, nutrition, physical activity, and the prevention of cancer: overview of
the Panel’s key judgements
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Summary of ‘convincing’ and ‘probable’ judgements

4 Evidence is from milk and studies using
supplements for colorectum

5 Includes 'fast foods'
6 Convincing harm for men and probable harm for
women for colorectum

7 The evidence is derived from studies using
supplements for lung

8 Includes evidence on televison viewing
9 Judgement for physical activity applies to colon
and not rectum

1 Includes evidence on foods containing
carotenoids for mouth, pharynx, larynx; foods
containing beta-carotene for oesophagus; foods
containing vitamin C for oesophagus

2 Includes evidence on foods containing
carotenoids for mouth, pharynx, larynx and
lung; foods containing beta-carotene for
oesophagus; foods containing vitamin C for
oesophagus

3 Includes evidence from supplements for
prostate

Thismatrix, frompage 370 of the 2007WCRF/AICR Diet and Cancer Report, displays the Panel’smost confident judgementson the
strength of the evidence causally relating food, nutrition, and physical activitywith the risk of cancer. It isa synthesisof all thematrices
introducing the text of Chapters4, 5, 6, 7, and 8 of the 2007WCRF/AICR Diet and Cancer Report, but showsonly judgementsof
‘convincing’ and ‘probable’, onwhich its recommendationsare based. It doesnot showa detailed breakdown of the individual foods,
drinks, and their constituents.

In thismatrix, the columnscorrespond to the cancer sites that are the subject of Chapter 7 of the 2007WCRF/AICR Diet and Cancer
Report and bodyfatness that is the subject of Chapter 8. The rowscorrespond to factors that the Panel judges to be ‘convincing’ or
‘probable’, either asprotective against or causative of cancer of the sites specified. Such judgementsusually justifypublic health goalsand
personal recommendations. The strength of the evidence is shown bythe height of the blocks in thismatrix— see the key.
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2.7.2 Physical activity

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

PAL is a measure of the daily intensity of physical activity;53

the term ‘sedentary’ refers to PALs of 1.4 or less

The special review undertaken for this Report estimates that
regular physical activity will prevent about 17, 12, 11 and 8
per cent of postmenopausal breast cancer, and about 15, 12,
15 and 7 per cent of colorectal cancer, in the USA, UK, Brazil
and China respectively. These estimates, which can be taken
to apply to other high-, middle- and low- income countries,
are likely to be underestimates. (See chapter 2.4.2 and appen-
dix A)
Just as the general global trend is towards overweight and

obesity, it is towards physical inactivity, itself a cause of
excess body fat. With industrialisation and urbanisation,
average levels of physical activity decline. Sedentary ways of
life are now dominant in most countries, including cities and
urban areas of lower-income countries. What are now gen-
erally regarded as high levels of physical activity (physical
activity levels (PALs) of 1.70 and above) were common even
two generations ago, but are now unusual in industrialised
countries and in urban areas of practically all countries. The
public health goal implies that people will be moderately
physically active for at least 30 minutes each day, increasing
to an hour a day.
Most people who live predominantly sedentary lives turn

over 400–600 fewer calories (1700–2500 kilojoules) a day
compared with people for whom physical activity is built into
their everyday lives. The general trend is towards lower lev-
els of physical activity. Farmers and other physically active
members of rural communities are moving into cities all

Braziliandata for 1975and1989are for adultsaged25+47; 2003data are
for adultsaged20+48. ChinaHealth andNutritionSurvey1991–2006data
are for adultsaged20+ 49. USAdata for 1974–1994are for 20–74year
olds45; data for 2004are for adultsaged20+.46

Data are for sweetened juicedrinks, which includes100per cent fruit juice
with sugar addedandagua fresca (water, juice, sugar) and for sodas,
which includescarbonatedandnoncarbonated sugarybottledbeverages.

Data are for sodaand fruit drinks.51

The shadedarea representsthebodyfatnesspublic healthgoal fromthe
2007WCRF/AICRDiet andCancer Report. Figuresarenational averagebody
massindices(BMIs) for adultsaged20+ (1962–1980) or 20–74 (1994–2002);
1964–1980data are fromOverweight andobesityin theUnitedStates:
prevalence and trends, 1960–199445; 1994–2002data are fromNHANES.46
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over the world. Access to television is becoming universal.
Within cities, ways of life at work, at home, and at leisure are
all becoming increasingly inactive. As with overweight and
obesity, meeting the specified public health goal involves
reversing existing trends.

2.7.3 Plant foods

PUBLIC HEALTH GOALS

Population average consumption of non-starchy

vegetables and of fruits to be at least 600 g (21 oz) 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

It is not possible to estimate the extent to which plant foods

or plant-based diets will prevent cancer. The 2007
WCRF/AICR Diet and Cancer Report identified several foods
of plant origin as probably protective against several can-
cers. These include non-starchy vegetables, fruits, and foods
containing dietary fibre, and some vitamins. Estimates for
specific plant foods and cancers are given in appendix A.
These include for foods containing dietary fibre and colorec-
tal cancer, about 11, 12, and 11 per cent in the USA, UK, and
Brazil respectively; and for non-starchy vegetables and can-
cers of the oral cavity, about 34, 34, 37, and 12 per cent in
the USA, UK, Brazil, and China respectively. These esti-
mates, which can be taken to apply to other high-, middle-
and low-income countries, are likely to be underestimates.
(See chapter 2.4.2 and appendix A).
In general, average levels of consumption of non-starchy

vegetables and also of fruits are considerably below the rec-
ommended levels. For example, 76 per cent of adults in the
UK and 75 per cent of adults in Brazil on average consume
less than 5 portions (400 g) a day.56

Smoking and lung cancer provide a classic
example of cancer being prevented by poli-
cies and actions that address its environ-
mental, economic, and social causes.

The rise and fall of smoking and of lung
cancer
Rates of cigarette smoking and of lung can-
cer were both low until the early 20th cen-
tury. Cigarette smoking then began to
become common in the USA, the UK, and
other industrialised countries, and rates of
lung cancer began to rise around 20 years
later. By mid-century, rates of smoking and
lung cancer were both high.

Figure 2.8 shows the incidence of lung
cancer in men over a half century in the USA
and the UK, where there are reliable long-
term data. It also shows the proportion of
men in each country who were cigarette
smokers. In the USA, a decline in smoking
started during the 1950s, and rates of lung
cancer then began to decline from a peak in
the early 1990s. In the UK, smoking preva-
lence had been declining for some time by
the 1970s, and lung cancer began to decline
from its peak in the 1980s. For both coun-
tries, there is a substantial time-lag between
change in smoking prevalence and change
in lung cancer incidence.

The trends are different for women,
though the pattern is the same. Younger
women are tending to smoke more, and
this is reflected in a currently rising trend for
lung cancer in women. Similarly, in several
lower-income countries, smoking preva-
lence is still high and rising, and the full
effects on lung cancer can be expected to
become apparent in the future.54 55

The prolonged time-lag between chang-

ing the exposure and seeing a difference
in the disease outcome provides an impor-
tant context for the development, imple-
mentation, and evaluation of policies and
actions.

Agreement and action against smoking
Health professionals generally began to
accept in the 1960s that smoking, especially
of cigarettes, is the main cause of lung
cancer.

Since then, smoking has been discour-
aged in many countries by a series of meth-
ods designed to make it easier for people
not to smoke or to stop smoking. Inform-

ation and education campaigns and pro-
grammes supported by governments
remain one method. Others include legal,
fiscal, regulatory, and other formal policies,
such as laws against smoking in public
places and offices, taxes levied on cigarettes
and other forms of tobacco, restrictions on
advertising and marketing, codes of practice
on cigarette product placement and any
association with glamour, increasingly
explicit health warnings on cigarette packet
labels and advertising and, notably in the
USA, class actions against cigarette manu-
facturers sometimes resulting in massive
payments of damages.

Box 2.3 Smoking and lung cancer: a case history

The figure shows
theprevalenceof
cigarette smoking
andage-
standardised
incidenceof lung
cancer inmen in
theUKandUSA.
Trendsin the
prevalenceof
cigarette smoking
are followedafter
a substantial time-
lagbya similar
trend in lung
cancer.

Data for smoking prevalence come from WHO Global Infobase56 and for
lung cancer incidence from the WHO database on the IARC website.21 Both
countries used surveys that included rural and urban data. USA smoking
data from 1980–1990 are for age 35+, for 2001 and 2003 are for aged 20+,
and for 2005 are for age 18+. UK smoking data are for ages 16+.
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2.7.4 Animal foods

PUBLIC HEALTH GOAL

Population average consumption of red meat

to be no more than 300 g (11 oz) a week,

very little if any of which to be processed

The special review undertaken for this Report estimates that
avoiding processed meat will prevent about 12 per cent of
colorectal cancers in the USA, and about 10, 5, and 1 per cent
in the UK, Brazil, and China respectively. These estimates,
which can be taken to apply to other high-, middle- and low-
income countries, are likely to be underestimates. (See chap-
ter 2.4.2 and appendix A). Additionally reducing red meat
consumption as recommended in the 2007 WCRF/AICR Diet
and Cancer Report would prevent further colorectal cancers.
Specific figures are given in appendix A.
Average levels of consumption of red meat and of

processed meat in many countries are above the amounts rec-
ommended. For example, the average consumption of red
meat in the UK is well over 600 grams a week, and is close
to 550 grams a week in the USA.57 Levels of consumption of
red and processed meats in lower-income countries histori-
cally have been low, but now are often rising fast.

2.7.5 Alcoholic drinks

PUBLIC HEALTH GOAL

The proportion of the population drinking

more than the recommended limits to be

reduced by one third every 10 years

Recommended limits are 2 drinks a day for men, 1 drink a day for women

The special review undertaken for this Report estimates that
not consuming alcoholic drinks will prevent a proportion of
cancers of the mouth, pharynx and larynx, oesophagus, breast
and liver. Estimates for specific cancers are in appendix A.

These include for breast cancer about 11, 22, 6 and 1 per cent;
and for oesophageal cancer about 34, 51, 23 and 11 per cent
in the USA, UK, Brazil and China respectively. These esti-
mates, which can be taken to apply to other high-, middle-
and low- income countries, are likely to be underestimates.
(See chapter 2.4.2 and appendix A)
Figure 2.9 shows that trends in different countries vary.

Averages for consumption can disguise variations in drinking
habits — a substantial proportion of the population may not
consume alcoholic drinks at all, while most adults may drink
small or moderate amounts, and a minority drink heavily.
Also, estimates for consumption of alcoholic drinks based on
reports from consumers underestimate actual levels of con-
sumption; production figures are generally more reliable.

2.7.6 Preservation, processessing, preparation

PUBLIC HEALTH GOALS

Population average consumption of salt from

all sources to be less than 5 g (2 g of sodium) a day

The 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)

The special review undertaken for this Report estimates that
limiting consumption of salt will prevent about 14–16 per
cent of stomach cancers in the UK and the USA. Because
robust data for exposure to aflatoxins were not available, no
estimates of preventability through avoiding this were made.
The great majority of salt consumed is in processed food

and not added during cooking or at the table. Consumption
of salt is generally far above recommended levels. Very high
levels of intake are found in Japan, some parts of China,
Korea, Portugal, and Brazil. The average adult intake is
around 9–12 grams per day in high-income countries, includ-
ing Europe and North America. For example, in the UK the
average daily consumption is 9.7 grams for men and 7.7
grams for women.59 In many countries, there is a downward
trend as a result of increased use of industrial and domestic
freezing, chilling, and refrigeration, and correspondingly
less use of salt as a preservative. For example, in Finland
between 1979 and 2002 urinary sodium excretion, a measure
of salt consumption, dropped by over one quarter.

2.7.7 Breastfeeding

PUBLIC HEALTH GOAL

The majority of mothers to breastfeed

exclusively, for 6 months

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

Until the middle of the 20th century, breastfeeding was prac-
tically universal. In the third quarter of the century, formula

Figuresare for consumptionof spirits, beer, andwine, basedon industry
data.
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feeding generally became dominant, at first in high-income
countries and then in many lower-income countries. In many
societies, the tradition of women relying on the experience
and support of other mothers has been lost. Levels of breast-
feeding are now a long way below those of the mid-20th cen-
tury. For example, between 2000 and 2006 the proportion of
children who were exclusively breastfed (up to 6 months of
age) was 51 per cent in China, 46 per cent in India, 17 per
cent in Nigeria, 21 per cent in Turkey, and 63 per cent in
Chile.60

Since the 1980s, the unique value of breast milk and
breastfeeding has become generally recognised. In several
countries, there is now an upward trend towards the
WCRF/AICR public health goal (see figure 2.10). In the UK,
the percentage of mothers who breastfed initially has risen
from 62 per cent in 1990 to 76 per cent in 2006, but the fig-
ure for extended exclusive breastfeeding is very much
lower.61

2.7.8 Other
Other external factors affecting the risk of various cancers are
public health problems only in specific areas or regions of the
world. Contamination of pulses (legumes) and some other
primary products with aflatoxins is a cause of liver cancer,
and is a problem in many low-income countries, especially
in tropical and subtropical regions. Contamination of water
with arsenic is a cause of lung cancer and probably of skin
cancer, and is a particular problem in parts of Asia. Drinking
of maté prepared by traditional methods in the south of
Latin America is probably a cause of oesophageal cancer.
Consumption of Cantonese-style salted fish is probably a
cause of nasopharyngeal cancer, but is mostly confined to
populations living around the Pearl River delta. These factors
are best prevented by local and regional programmes and
actions, involving all actors as specified in chapters 7 and 8
of this Report.
The 2007 WCRF/AICR Diet and Cancer Report also

includes recommendations on dietary supplements, and for
cancer survivors. These are not subjects of this Report.

2.8 The life course approach

Prevention of cancer is best achieved by addressing all stages
of life. While factors in early life contribute to susceptibility
to later cancer, it is never too late to make a difference. The
initial stages of a process that results in a diagnosed cancer
at the age of 70 might occur decades before. In general, there
is a wealth of evidence, summarised in chapter 2 of the 2007
WCRF/AICR Diet and Cancer Report, that healthy ways of
life, including appropriate diets, regular physical activity, and
healthy body weight, may check the cancer process at dif-
ferent stages of its development and at any time of life. The
importance of prevention in early life is that it is then that
susceptibility to cancer may be set, and in later life is also
underlined by the fact that most cancers are more common
at older age.
Another reason for older people to follow the personal rec-

ommendations of the 2007 WCRF/AICR Diet and Cancer
Report, as summarised at the beginning of this Report, is that
so doing will encourage and set an example for younger fam-
ily members, friends, and colleagues. The recommendations
are for everybody to follow, to prevent cancer and also other
diseases, and also to enhance good health and well-being.

2.8.1 Special importanceof earlylife
The strong evidence that high birthweight, accelerated
growth in childhood, early sexual maturity, and greater adult
attained height all increase the risk of breast cancer, and that
greater adult attained height increases the risk of colorectal,
pancreatic, and ovarian cancers, indicates that early life
events are crucial modifiers of cancer risk.
Specifically, the best start in life is exclusive breastfeeding

for the first 6 months, which among its other benefits pro-
tects against maternal breast cancer and probably protects
against excess weight gain in the child.

2.9 Conclusions

The prevention of cancer is one of the most crucial global
public policy challenges of this century. Cancer is mostly pre-
ventable. Major reductions in the rates of many cancers are
achievable. But to be effective, prevention requires a new
appreciation of the nature and role of external factors that
protect against or are causes of cancer.
As populations grow and age, numbers of and deaths from

cancer increase. However, cancer is not inevitable, even
among populations who are most vulnerable. The risk of can-
cer is crucially affected by the ways in which people live,
which in turn are shaped by their economic, social, and
environmental circumstances.
As a general rule, as people become more affluent, they

spend a smaller proportion of their disposable income on
food and drink. In the USA and UK, average spend on food
and drink is less than 10 per cent of income. In other Euro-
pean countries the percentage is somewhat higher. In these
situations families can readily choose to spend more money
on food and drink, and on physical activity. This does not
imply that healthy diets are more expensive: it depends on

Figuresare expressedasaveragenumberofmonthsof full
breastfeedingwhich includesexclusivebreastfeedingand
breastfeeding+ water only.62
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what is chosen, just as physical activity can take the form of
free walking or expensive health clubs. However, in most
parts of the world, especially in lower-income countries and
also among disadvantaged populations within higher-income
countries, scope for informed personal choices taken in order
to prevent any disease including cancer is restricted. Even in
the most privileged parts of the world, individual choice is
shaped by external factors and, though less obviously, by
behavioural drivers. For instance, people generally do not
choose to be obese, and yet more than half of the adult pop-
ulations of the USA and many European countries are over-
weight or obese.
The control of cancer by screening and early detection,

and by medical and surgical treatments, is and will remain
essential. Great advances in the understanding and treatment
of cancer have been made, and epidemiological, experi-
mental, and other types of research on biological and other
factors that affect the risk of cancer need to continue.
Dectection through screening of pre-cancerous lesions offers
an opportunity for focused preventive activities, but many
cancers are detected at a late stage, and some cancers remain
relatively unresponsive to treatment. Also, most middle- and
low-income countries do not have and are unlikely to gain
adequate professional and material resources for treatment
of cancer to be a rational or feasible approach on a popula-
tion basis. This is also the case for relatively impoverished
populations living within some high-income countries.
By far the greatest potential is with prevention of cancer

— stopping cancer before it appears. This approach focuses
not on the disease itself, but on its economic, social, and
environmental as well as its behavioural and biological
determinants.
This implies a shift of thinking, teaching, and practice,

shared by all those responsible for public policies, pro-
grammes, and actions. The prevention of cancer, and the pre-
vention of other chronic diseases, requires a classic public
health approach.
Prevention of cancer involves everybody, professionally

and personally. It lays a responsibility on all those working
at all relevant levels in multinational bodies, government,
civil society, industry, the media, and the health and other
professions. Specifically, all actors need to accept and act on
the fact that many economic, social, and environmental poli-
cies and practices impact on the risk of cancer, and on the risk
of other chronic diseases, as well as on health and well-being
in general.
This is not new thinking. It was the basis of the great pub-

lic health works begun in the mid-19th century that gradu-
ally made water supplies safe, made cities generally healthier,
and reduced rates of infectious diseases. It is now the basis
of worldwide programmes agreed at multinational level,
involving all actors, that are reducing smoking and other uses
of tobacco and thus of lung and other cancers in many coun-
tries. This classic approach needs to be applied to the
prevention of cancer by appropriate food and nutrition,
regular physical activity, and healthy body weight.
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Much cancer canbepreventedbyappropriatediets, sustainedphysical activity, healthy
bodyweight, andassociated factorssuchasextendedbreastfeeding, aswell asbynot
smokingandbyavoiding tobacco smoke. Thenewestimatesof preventabilityset out in
thisReport are impressive.

Thisraisesthequestionofwhat are themost effectivewaystoencourageandachieve
healthydietsandwaysof life. The four chaptersthat followfirstmethodically identifythe
forcesthat shapewhatpeople consumeandhowactive theyare, and so their degreeof
bodyfatness, and then consider howtoharnessthese forcesinwayslikelytoprotect
against cancer.

The evidencepresented relatesto the recommendationsin the 2007WorldCancer
Research Fund/American Institute for Cancer Research (WCRF/AICR)Diet andCancer
Report and specificallyto itspublic healthgoals. Anextremelywide rangeof evidenceof
different typeshasbeen identified. Itwasgathered in the formof systematic literature
reviews, supplementedbyother information identifiedbythePanel andexternal
reviewers. A special effortwasmade to locate researchandother evidence fromlower-
income countries. The text indicatesthe findingsthat derive fromthe systematic review
and those fromother sources.

This isthemost comprehensive attempt in thisfield to synthesise suchawideandvaried
literature. Anysuch reviewinevitablyhaslimitations. The literature comesfromawide
rangeofdisciplines, andmuch is in the formof studieswhose resultsarehard to compare
directly. Also, themore rigorousstudiesaremostlycarriedout in temperatehigh-income
countries— theUSAand someEuropean countriesinparticular— that have the resources
for thistypeof research.

Each chapter then includesevaluationof theevidence, in the formof the likelypolitical
feasibilityandacceptabilityof newpoliciesandactions; their potential impact and
possible benefitsandharms; their general acceptability; and their cost, the time-frames
needed tomove fromagreedpoliciesto actions, and their transferabilitytodifferent
settings.

Somegeneral themesemerge. First isthe extent towhich themethod for gathering
evidencehascapturedall the relevant evidence. The reviewshavenecessarilyfocusedon
evidence asit relatesto food, nutrition, andphysical activityasfactorsdetermining cancer
risk. However, these findingsneed tobe seen in abroader context thatwasnot addressed
bythe reviews. Examplesincludeanthropological andother informationonethnic,
sociocultural, andecological factors. Recognising such contextual settingsasimportant
determinantsof the impact of variousactionshasbeen critical in thePanel’s judgements.
Furthermore, the reviewhasaddressedpoliciesandaction for cancer prevention. But the
recommendationsin the 2007WCRF/AICRDiet andCancer Reportwill have theeffect of
also reducing the riskof other chronic diseases. Thepoliciesandactionsidentifiedmay
thereforenotbe specific to cancer, or even intended to reduce cancer risk.

Another theme isthe vital importanceof public health initiativesdesigned toprotect the
healthof children. Chronic diseasessuchascancer usuallybecomeapparent in later life,
but their seedsareoften sown inearlylife.

P A R T 2
EV

ID
EN

C
E

A
N

D
EV

A
LU

A
TI

O
N Introduction to Part 2



31

Afurther theme istheneed for relevant actorstowork together. Asoneexample, the
evidence showsthat actionsto restrict accessto vendingmachinesfor sugarydrinksin
schoolsaremore likelyto result in reduced consumptionwhen these arepart of concerted
programmesactivelysupportedbyparents, government, relevant civil society
organisations, andpublic opinion. Isolated interventionstend toproduce relatively
unimpressive resultsthat arenot sustained. Often thisdoesnotmean that the ideasthat
lead to suchactionsaremistaken, but simplythat, bytheir nature, isolated interventions
areunlikelytomakea substantial impression.

A similar point appliesto thenatureof initiatives. Those that aimfor an integrated series
of outcomes, suchaswaysof life that includehealthydietsand sustainedphysical activity,
and that therefore reduce the riskof variousdiseases, aremore likelyto achieve sustained
resultsthan those that isolate exposuresandoutcomes. The importantmessage isthat
policiesandactionsarebest combinedwith thosedesigned topreventother diseasesand
toenhancewell-being.

Eachof the four chaptersthat followincludestablesshowing thePanel’s judgementsof
thenature andqualityof the evidence, andof thepotential impact of enactedpublic
policiesonpatternsof diet, physical activity, bodyfatness, andassociated factors, and
thuson cancer risk.

This isthe first report of itstypewhose conclusionsand recommendationsare
substantiallybasedon systematic literature reviews, andon the transparent and
methodical processof judgementdescribedabove. Fromnowon,more attentionneedsto
bedevoted to continuousevaluationof interventions, therebyproviding informationon
those componentsthat aremoreor lessvaluable andevidenceof their effectiveness.

Guidedbytheprinciplesset out in chapter 7, the recommendationsin the final chapter,
when translated intopoliciesand then concertedactions, are those that aremost likelyto
beeffective in the control andpreventionof cancer. Theywill alsoprotect against other
diseases, prolongactive andhealthylife, andenhancewell-being.
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Thephysical environment includesboth the livingand the
physicalworlds. These aspectsof the environmenthave
onlyrecentlybeen consideredasshapersof food systems
and supplies, and thusofwhatpeopleproduce, purchase,
and consume, andof their patternsof physical activity, and
in turnof their bodycomposition. Awarenessof the
significanceof the environmenthasbeenheightened since
the 1980sand1990sbyrealisation that theworld’s living
andphysical resourcesarediminishing, andagreement
that humanactivityischanging theglobal climate.
Includedhere asfactorsliable todrivepatternsof diet,
physical activity, andbodycomposition, and thusto affect
the risk of cancer, are climate and terrain, foodproduction,
retail andother food systemenvironment, planningand
transport, andworkplace and school environment.

Most of the evidence in the literature reviewed comes
fromhigh-income countries, in particular fromtheUSA
andEurope. Anattempthasbeenmade to supplement this
with examplesfromcountrieselsewhere in theworld.

3.1 Climate and terrain

Until recent times, the nature and quality of food
and drink were shaped by immutable local climate
and terrain, which to a large extent determined
what could be gathered, hunted, or cultivated, and
by what methods. Industrialisation and global trade
means that people with higher incomes can buy and
consume food from all over the world all year
round. Nonetheless, food production (see chapter
3.2) remains to a large extent shaped by climate
and terrain, as do the food systems in rural areas of
lower-income countries.

Agriculture is mainly dependent on the weather.
Local climate dictates what crops can be grown (at
least in open fields) and when in the year they can
be harvested, but economic and political forces
determine which crops are actually grown. Global
trade in food and high-technology food production,
food processing, packing, and storage mean that
many seasonal or exotic foods are widely available
all year round.

3.1.1 Summaryof evidence

3.1.1.1 Patternsof diet

Climate and climate change
Throughout history, variations in external temperature,
humidity, wind, and other aspects of climate have been
regarded as purely natural phenomena. It is now generally
understood that human activity also affects climate, and
thus food systems and supplies and patterns of diet. (See box
3.1 and chapter 3.1.2)
It is highly likely that climate change will affect food sys-

tems and supplies, most of all in parts of the world where
agriculture is fragile because of poor soil, salination, erosion,
and vulnerability to rising sea levels. Such effects will be gen-
erally damaging to local agricultural economies and also to
food exports. Some effects may be beneficial. At the time this
Report was compiled there was no direct evidence in this
area. (See box 3.1)

For soil and soil degradation see chapter 3.2.

The physical environmental
dimension

C H A P T E R 3
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3.1.1.2 Water

Contamination with arsenic
Contamination of drinking water with arsenic is a cause of
lung and (probably) skin cancers. High concentrations are
found in drinking water in areas of Bangladesh, China, and
West Bengal (India) and localised areas of Argentina, Aus-
tralia, Chile, Mexico, Taiwan, China, the USA, and Viet Nam.
Levels in affected areas may range from tens to hundreds or
even thousands of micrograms per litre,1–4 compared with
less than 10 µg per litre (the World Health Organization
(WHO) guideline limit1) in unaffected areas.
The systematic literature review (SLR) confirms that con-

taminated drinking water is a major source of exposure to
environmental arsenic.5 Providing uncontaminated drink-
ing water prevents further arsenic accumulation and may
reduce existing levels.6 Particularly in parts of Asia, many
new deep wells have been drilled to provide clean drinking
water, but through bedrock containing arsenic. People in
these regions will benefit from the provision of alternative,
safe drinking water.1

Various agricultural practices can also contribute, such as
the use of contaminated water to irrigate food crops,7

arsenic-containing fertilisers and pesticides,8 and contami-
nated feed for livestock destined for the food chain.9 In
endemic areas, arsenic can accumulate in rice grains10 and
roots11 and some green leafy vegetables.7 12 13 Arsenic levels
are high in the soils and river sediments of the Antofagasta
Region in northern Chile, and levels in the corn (maize) and
potato crops grown here are also high — 2 mg/kg in corn
(maize).4 In Bangladesh, vegetable samples were found with
arsenic concentrations of 306–489 µg/kg. And in India,
many vegetables (especially skins) and spices are contami-
nated.4 It is not clear whether irrigation practices mobilise
arsenic and so contribute to food contamination.

For depletion of water see chapter 3.2.

3.1.2 Evaluationof evidence

Many aspects of climate and terrain affect food systems and
supplies. These are mostly immutable and therefore not
evaluated here.
Climate change as now projected is very likely to have a

profound impact on food systems and supplies, especially in

tropical, low-lying, and other vulnerable territories. It is
likely that any impact on food systems and supplies will, over
time, in turn affect rates of disease, including chronic diseases
such as cancer, cardiovascular disease, and obesity. However,
currently there is no pertinent evidence that can be evalu-
ated. Research into the impact of climate change on food
security and on the risk of nutrition-related diseases, includ-
ing cancer, is important.
Contamination of water supplies with arsenic is partly a

natural phenomenon, and is also made worse by agricultural
practices. Given the toxicity of arsenic, this contamination
needs to be controlled and prevented.
Taking the evidence all together, the Panel has chosen to

consider evaluation of two options for possible action. These
are modelling and monitoring impact of climate change on
food systems and on patterns of diet, and prevention of
arsenic contamination.

3.1.2.1 Modellingandmonitoring impact of climate
changeon food systems

Political feasibility and acceptability
Modelling and monitoring of the impact of climate change
on food systems and food supplies, and patterns of diet, is
likely to be politically acceptable, especially in a period of
increased food insecurity and rising food prices. The work
can be done by relevant expert actors as part of a more gen-
eral modelling and monitoring programme.

Potential impact
BENEFITS: As stated above, climate change is likely to have a
major impact on food systems. Modelling and monitoring its
impact will increase understanding of its effects, and so
allow policy to be developed based on a more comprehen-
sive approach, and may well lead governments to reduce
carbon emissions from all major sources, including indus-
trial agriculture and long-distance food transport.
HARMS: Those sections of the food industry whose business
depends on high carbon emissions and long-distance trans-
port will need to adjust.

General acceptability
As part of a general policy to model and monitor climate
change, the option here is likely to be acceptable.
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arsenic concentrations in water are feasible. In rural areas,
especially in lower-income countries, many communities
drink water of variable quality supplied by local wells. Reduc-
ing levels of arsenic in drinking water is likely to be politi-
cally acceptable and feasible (see box 3.2). Feasibility of
setting and meeting target levels will vary depending on
availability of public money and other resources.24

Potential impact
BENEFITS: Reduction of contamination will protect against
lung and (probably) skin cancers and other diseases.
Reducing disease has economic as well as health benefits.
Policies that provide clean water to all are equitable.
HARMS: In low-income countries, people who cannot afford
to buy safe water or home-treatment systems will be further
disadvantaged. Some people may not be able to walk or
travel to an alternative source of uncontaminated water.
Water treatment methods may produce waste high in
arsenic, which needs to be disposed of in ways that do not
produce further contamination of land.

Cost
Given a general policy, the cost specifically of modelling and
monitoring the impact of climate change on food systems
need not be great. In any case, the cost of no modelling and
monitoring, and consequent lack of control of climate change,
is likely to be even higher.

Timeframe
Indefinite.

Transferability
By its nature this is a global project.

3.1.2.2 Preventionof arsenic contamination

Political feasibility and acceptability
The WHO recommends that levels of arsenic in drinking
water should not exceed 10 µg per litre.1 In many high-
income countries, water is piped to houses and must meet rel-
evant standards. In these countries, policies to ensure low

‘Climate’ refers to external temperature,
humidity, wind, rain, and other aspects of
weather over prolonged periods of time.
These shape the nature of food systems
and supplies. ‘Climate change’ in its current
sense usually refers to the average rise in
global temperatures, also known as ‘global
warming’. Its relevance to this Report is its
likely impact on food supplies and in par-
ticular on food security, most of all among
lower-income countries and populations.

Causes and consequences
Climate change, mainly caused by increased
burning of fossil fuels, is now accepted as
a real phenomenon by the Intergovern-
mental Panel on Climate Change and by
authoritative national governmental
reports.14–18 Between 1950 and 2000, a
period when the global human population
increased from about 2.5 billion to about 6
billion, the use of oil increased about sev-
enfold, from around 3800 to 27 600 million
barrels a year.19

Climate change has been described as
‘the greatest and widest ranging market
failure ever seen’.17 Destruction of forests
and industrialised agriculture also con-
tribute (see box 3.3). The level of carbon
dioxide and other ‘greenhouse gases’ in
the atmosphere is roughly 50 per cent
higher than before the Industrial Revolu-
tion, and is beginning to rise exponentially.
Some ‘business as usual’ projections show
levels up to three times higher towards the
end of this century.

Projections of climate change mostly

show that current trends are towards the
average global temperature rising by
around 1.5–2°C by the middle of this cen-
tury and, unless emissions of greenhouse
gases are cut to well below current levels,
up to 4–5°C in the second half of this cen-
tury, which ‘would transform the physical
geography of the world’.17 The impact will
depend on the degree of heating, but is
predicted to include a rise in sea levels, and
therefore occasional or permanent inun-
dation of low-lying land, and more fre-
quent extreme weather conditions, such as
hurricanes, flash floods, heatwaves, and
droughts,14 and therefore disruption
including of food production.

Impact on food supplies and food security
Climate change may bring some benefits. In
Canada, Russia, and other northern coun-
tries with long winters, while melting of
permafrost will disrupt transportation sys-
tems and housing, the growing season will
lengthen and so more food production
should be possible.18

On the other hand, the impact on food
supplies and food security in the tropics
and most of all on low-lying and relatively
arid and ecologically fragile tropical
regions will be negative.14 20 For example,
melting of glaciers will reduce supplies of
water to the northern Indian sub-continent
and to western China. About one fifth of
Bangladesh is highly vulnerable to flood-
ing, inundation, and salinisation. The arid
regions of sub-Saharan Africa will become
hotter and drier. The eco-system of the

Amazon rainforest may break down.14 17

Heatwaves will become more severe in
tropical countries and, together with other
more frequent extreme weather patterns,
are liable to damage or even devastate
crop production.21

Consumers as well as producers will be
affected, particularly low-income and other
vulnerable populations in low-lying cities
such as Shanghai, Hong Kong, Tokyo, Cairo,
Kolkata, Mumbai, Karachi, Buenos Aires,
Miami, New York, and London.

Geopolitical impact
The biophysical impact of climate change
may be less severe than its geopolitical
impact.22 One prediction is that by 2050 up
to 200 million ‘climate migrants’ may have
moved from parts of the world most
adversely affected by the effects of climate
change to cities in their country or to other
countries, which would amount to a ten-
fold increase compared with current num-
bers of refugees and displaced people.17

Mass movements from Africa and western
Asia to Europe, Latin America to the USA,
and South-East Asia to Australia would
place new pressures on food systems and
increase food insecurity.

It is generally agreed that unless global
warming is slowed and halted by radical
actions taken by the governments of major
industrialised and industrialising countries,
it will increase food insecurity, undernutri-
tion, and inequity between and within con-
tinents and countries, among many other
adverse effects.20 23

Box 3.1 Climate change
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General acceptability
Programmes to reduce arsenic contamination are likely to be
highly acceptable. Some solutions may involve considerable
effort. In rural communities, people are likely to need to
travel further to alternative water supplies. They may not do
so if there is a hand pump or well nearby believed to supply
apparently clean and otherwise safe drinking water.

Cost
Water with high levels of arsenic can be used safely for laun-
dry and bathing, so costs can be reduced by limiting treat-
ment to drinking water. Decontamination becomes more
expensive the lower the acceptable target level set. In rural
areas, water may be obtained from a number of sources,
which increases costs if all of these need to be treated.
Removing arsenic from piped water is costly. In high-income
countries, household arsenic-removal systems can be
installed, with the cost met by the homeowner.25 In low-
income countries, alternative, non-arsenic-contaminated
supplies can be encouraged.

Timeframe
Water treatment may reduce levels of arsenic in water imme-
diately. Longer-term projects may involve technical input,
education, or the sinking of deeper wells.1

Transferability
The source and level of contamination varies widely around
the world. A method that works in one part of the world may
not be appropriate elsewhere.

In Bangladesh, many wells were sunk to provide water free
from microbial pathogens. In the 1990s, it was discovered
that the water was sometimes contaminated with arsenic.
Contamination is nationwide but not all wells are affected and
contamination levels vary. Policy was first to inform communi-
ties about the contamination level in their local wells and to
identify local sources of safer water. Then arsenic levels were
lowered quickly and affordably, for instance through bucket fil-
tration systems that remove 80 per cent of arsenic.

In Mexico and Chile, there are regions where groundwater is
heavily contaminated with arsenic. In both countries, provision
of uncontaminated water is publicly funded. In Mexico, a new
pipeline has been built to carry safe drinking water to affected
communities. In Chile, six water treatment plants have been
upgraded to reduce arsenic in drinking water to levels of 50 µg
per litre.24

Box 3.2 Prevention of arsenic
contamination: Bangladesh,
Mexico, and Chile

Climate and terrain.
Level of confidence in evidence and potential impact of actions

LEVEL OF CONFIDENCE IN EVIDENCE POTENTIAL IMPACT OF ACTIONS

High Medium Low High Medium Low

Modellingandmonitoring impact of
climate changeon food systems

Preventionof arsenic contamination

*Low confidence because as yet no direct evidence

✔ ✔

✔* ✔
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3.2 Food production

Food production appears in this chapter because of
its relationship with the land. The significance for
human health of the ways in which food is produced
and stored is increasingly recognised. Production is
taken here to include agriculture and horticulture,
ranging from its industrial to its subsistence forms;
smallholdings and gardens designed to produce
food; and also the storage of primary produce.

Methods of farming can affect the nutrient
content of foods in ways not evident to consumers.
In intensive systems, for instance, animals are fed
processed foods for rapid growth and systematically
medicated. Crops are treated with biocides; bred
and selected for optimal growth, appearance, and
shelf-life (not necessarily nutrient content or taste);
grown with chemically controlled or prepared
fertilisers; and often harvested before ripeness and
transported long distances, or stored for quite long
periods of time before sale. (Economic aspects of
food production are covered in chapter 4.)

3.2.1 Summaryof evidence

3.2.1.1 Patternsof diet

Soil, soil degradation, water, and water depletion
Agriculture depends on soil and water. Pre-industrial meth-
ods of farming were and are generally based on principles of
sustainability. Intensive industrial production of animals and
other forms of intensive industrial agriculture have greatly
increased supplies of food and also tend to degrade soil and
deplete sources of water. (See box 3.3)

Horticulture
The term horticulture includes smallholdings, home farming,
gardening, and urban agriculture (for general context see box
3.3). Diets high in plant foods, and specifically non-starchy
vegetables, fruits and other foods high in dietary fibre, vita-
min C and carotenoids, probably protect against a number of
cancers.
Smallholdings, home farms, and gardens provide

vegetables, fruits, and other plant foods, and also meat
and its products from smaller animals.29 Family food com-
plements field agriculture. Field crops provide the bulk
of energy needed by communities, while gardens supple-
ment diets with nutrient-rich vegetables and fruits and
with roots, tubers, animal sources of protein, herbs, and
condiments.29

In Africa and other lower-income regions, environmental
degradation, disruption, wars, famine, migration, and the
need to grow cash crops threaten the space, expertise, expe-
rience, and supply of materials needed to maintain family
farming and gardening.
As food prices increase and food insecurity becomes an

issue even within higher-income countries, home farming
and gardening as a way of increasing production and

consumption mainly of plant foods is likely to become of
increased importance.
The evidence identified by the SLRmostly focused on home

production of vegetables and fruits, the establishment of
demonstration gardens, and seed distribution. Several studies
used these approaches to improve the availability of foods high
in carotenoids to tackle shortage or deficiency of vitamin A.
One study involved a project supporting home gardening in a
South African village to encourage production and consump-
tion of crops high in beta-carotene. The intervention increased
intakes of vegetables and fruits, and raised blood levels of
retinol in village children.30 A cross-sectional study found that
households involved with a kitchen garden reported produc-
ing and consuming a wider variety of vitamin A-rich vegeta-
bles compared to households without gardens.31Home gardens
have been effective around the world, for instance in
Bangladesh, Nepal, South Africa, and Tanzania.31–36

Most studies that have included education and commu-
nication components have shown improvement in the qual-
ity of diets. Projects are most effective when originated by
communities themselves so that they have a sense of own-
ership at all stages from planning to evaluation.30 34 37 None
of the trials was randomised, and so they may have selected
those participants most willing to adopt healthy ways of
life. Several studies also did not take baseline data to assess
nutrient intake before the trial began, allowing no proper
comparison of effect.

Crop breeding and fertilisation
The SLR found some papers relevant to crop breeding as a
determinant of nutrient availability. Deliberate biofortifica-
tion (the breeding of food crops to increase the content of
bioavailable micronutrients) can increase carotenoid avail-
ability. Also, adding selenium to fertilisers can enhance its
concentration in the soil and so in the crops grown in that
soil.38 (See box 3.3)
In addition, there is a large literature going back to the

1960s of studies examining the variability of nutrients such
as beta-carotene and many other antioxidants, vitamins, and
minerals in staple crops, fruit, and other produce. Tradi-
tional breeding approaches have been used to increase
micronutrient content, especially in indigenous crops, for
instance beta-carotene in sweet potato. More recently, genetic
modification techniques have been used to address avail-
ability of vitamin A, iron, and other micronutrients, especially
in major staples such as rice and corn.39

‘Golden rice’ is a genetically modified variety of rice specif-
ically engineered to produce beta-carotene in the edible
grains. The pro-vitamin A carotenoid is produced in quanti-
ties sufficient to change the colour of the rice, generating a
recognisable yellow shade. Two varieties have been devel-
oped since 2000. These are proposed to be used to reduce vit-
amin A deficiency, which remains common in a number of
lower-income countries.40

There is little reliable evidence of the impact of crop fer-
tilisation practices on nutrient availability. The evidence was
too weak to draw firm conclusions about the effect of pro-
duction methods on the content of micronutrients and other
bioactive compounds in food.41–46
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Animal production
In high-income countries, meat and animal products (mainly
domestic) are important sources of total fat and saturated
fatty acids.47Red and processed meat are causes of colorec-
tal cancer. ‘Wild’ meat is lean, low in saturated fatty acids,

and high in n-3 fatty acids.48 Meat from either source is
a potentially valuable source of protein, iron, and other
micronutrients.
Some aspects of industrial animal production were

The ways in which food is produced have
both direct and indirect effects on the risk
of disease, including cancer.

Industrial food production
‘Industrial food production’ is used to mean
capital- and resource-intensive and typi-
cally large-scale agriculture, including of
animals, mixed farming, and horticulture.

This type of agriculture became domi-
nant in higher-income countries from the
second half of the 20th century, and is now
also dominant in many parts of lower-
income countries. It is one defining char-
acteristic of ‘development’ – meaning
economic development. Amplified by a
great increase in international transporta-
tion, industrial food production has trans-
formed the scale and nature of global,
national, and local food supplies.

Scale of food produced
Industrial production systems make use of
oil, fertilisers, biocides, and other chemical
and pharmaceutical inputs and require a
lot of water. Their main advantage, which
until the 1980s and 1990s has generally
been seen as of overriding importance, is
the efficiency of scale. The output of ani-
mal and plant food made possible by indus-
trial systems since the mid-20th century has
outpaced population growth, and has pro-
vided relatively cheap supplies of fresh and
‘value-added’ processed foods and drinks
throughout the world. The ‘green revolu-
tion’, an inherently intensive method of
cereal production, doubled output of
wheat or rice in a number of low-income
countries between 1961 and 1985, and has
made Mexico, India, the Philippines, and
other countries large-scale grain exporters.

Animal food and feed
Industrial methods have vastly increased
the production and thus the processing,
distribution, and sale of meat, including
poultry, and of other foods of animal ori-
gin. Economies of scale have made red
meat, poultry, and meat products relatively
cheap. In higher-income countries and
many urban areas of lower-income coun-
tries, average consumption of red meat is
higher than recommended in the 2007
World Cancer Research Fund/American

Institute for Cancer Research (WCRF/AICR)
Diet and Cancer Report. Consumption of
processed meat, a cause of colorectal can-
cer as is red meat, is often also high. On the
other hand, meat is a valuable source
of iron, zinc, and other nutrients that can
be lacking in the diets of impoverished
communities.

As mentioned in the main text of this
section, the ingredients of animal feed can
be manipulated in order to make meat and
other animal products more nourishing and
theoretically protective against cancer. Soil
can also be supplemented with nutrients
that will enrich crops as well as the flesh of
the animals that eat them.

Traditional systems
Industrial food production has largely
replaced traditional methods that are
labour intensive. These systems are still
practised in lower-income countries by
farming co-operatives and by small and
family farmers, smallholders, home grow-
ers, and market gardeners, sometimes on a
large scale, sometimes at village or family
subsistence level.

Versions of traditional farming meth-
ods have been preserved or re-introduced
in high-income countries, where they are
sometimes identified as ‘organic’. Claims
made for significant nutritional benefits
have not been established. Traditional sys-
tems are relatively labour intensive and so
offer employment notably to rural families
who might otherwise have no work.
‘Organic’ food and drink is characteristi-
cally more expensive.

Problems with industrial systems
The benefits of industrial food systems
have to be balanced with their harms,
which are mostly to the physical environ-
ment. One harm has specific and direct rel-
evance to cancer: the release of arsenic
from rock into water supplies caused by
the sinking of wells to access water for
irrigation. (See chapter 3.1.1.2)

Various inputs used in industrial systems
are known or probable carcinogens in
experimental conditions, but when used
according to internationally agreed limits,
the residual traces in food and drink fall
within levels identified as safe. (Accidental

or occupational exposure to biocides and
other carcinogenic agents is outside the
scope of this Report.)

Industrial systems can also affect climate,
locally or in large regions, and destroy
forests, cause soil degradation and erosion,
and create arid regions and even deserts
where little rain falls.15 16 This in turn depletes
food supplies, creates or worsens food inse-
curity, and can contribute to famines.26

Production of animals is the aspect of
industrialised systems that has most impact
on the physical environment. Livestock
production occupies 30 per cent of the
land area of the planet. It contributes 18
per cent of greenhouse gas emissions
measured as carbon dioxide equivalents,
mostly as a result of deforestation to
accommodate livestock and from emissions
by animals of methane and nitrous oxide.27

Industrial production of animal feed and of
livestock is a major cause of depletion
of water supplies; it is estimated that by
2025, two thirds of the world’s population
will be living in areas liable to be short of
water. Animal production is also a major
driver of soil degradation, pollution, over-
fishing, and salinisation of coastal areas.27

Global production of meat is projected to
double from 229 million tonnes in 2000
to 465 million in 2050, and in the same
period milk production is also projected to
double.27

While the industrialisation of food sys-
tems has been one factor in helping meet
the increasing food needs of the growing
world population, achieving a food supply
that allows food security for all, and
that promotes health throughout life may
place strains on the several parts of the
food chain. In some cases meeting current
dietary recommendation such as for oily
fish consumption will be unsustainable, as
the pressure on already overfished stocks
would exceed demand.

Global public goods
Air, soil, and water need to be regarded as
public goods, and their preservation and
protection as essential to the health, wel-
fare, and survival of the human species and
the living and natural world.28 Achieving
this is at least as great a challenge as facing
the facts of climate change.

Box 3.3 Food production systems
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assessed in the SLR. Intensive systems involving rapid weight
gain in cattle, pigs, and poultry produce meat with higher
energy from fat, increased ratios of saturated to unsaturated
fatty acids, and lower stores of vitamin A and beta-
carotene.49–52

Livestock feed can be changed in ways specifically
designed to improve human health, though not specifically
for cancer. Most countries regulate livestock feed, for exam-
ple by setting maximum levels of additives and contaminants
and prohibiting some ingredients.53 Such controls affect the
nature and quality of food derived from livestock, as well as
ensuring that the animal feed is safe and fit for purpose. Nev-
ertheless, high levels of some micronutrients, for example
retinol, in animal feeds might still pose a risk to human
health.54

Aflatoxin contamination of plant foods
Aflatoxins, produced by certain moulds or fungi, cause liver
cancer. They affect crops such as cereals (grains) and pulses
(legumes), as well as nuts, seeds, and foodstuffs for live-
stock.55 56Warm, damp climates promote the growth of afla-
toxin-producing moulds. Aflatoxin contamination remains a
problem in many tropical countries that do not have adequate
resources to implement the available solutions (also see box
1.6).
The SLR shows that agricultural practices, along with cli-

mate and soil conditions, are a strong determinant of afla-
toxin contamination.57 A wide range of agricultural practices
can greatly increase levels of aflatoxins, and many can be
modified to reduce contamination of crops with these car-
cinogens. In many hot, humid countries, contamination
occurs post harvest, and this is a major problem in low-
income countries.
Contamination can be prevented during growth, harvest,

storage, and processing. Pre-harvest factors include the tim-
ing of planting, irrigation, and resistance of seeds to drought,
pests, and growth of the fungus. Interventions include inspec-
tion of crops and use of fungicides. Post harvest, drying the
crops properly and removing contaminated kernels or grains
also reduce contamination.55 56 Rapid drying of harvested
crops can reduce contamination, but in low-income countries
where access to such technology may be poor, techniques
such as sun drying, drying on mats, and storing the crops off
the ground can be effective. Contamination usually affects
only a few nuts or kernels in the stored crop, so hand or auto-
mated sorting to separate the contaminated product can
reduce exposure. 55 56 One study in Guinea, West Africa,
found that thorough drying and proper storage of groundnuts
in subsistence farming villages reduced average blood levels
of aflatoxin by over 50 per cent.58

3.2.2 Evaluationof evidence

The nature of agriculture and horticulture and associated
aspects of food production has a fundamental effect on food
supplies and thus on dietary patterns. Food systems based
mainly on the primary production and light processing of
plant foods such as cereals (grains), roots and tubers, veg-
etables and fruits, and pulses (legumes), in which animals

and their products are ancillary, generate plant-based diets.
Food systems in which the production of animals is a major
international industry generate diets in which meat and ani-
mal products are central. Agricultural methods are also
important: thus, the more intensive the production of animals
— including poultry — the more fat and saturated fatty
acids their meat contains, which increases its energy-den-
sity.59 The animal feed can also influence the nutritional
quality of food.
There is a wealth of evidence relating the nature of food

systems to food supplies. However, little relates specifically
to food, nutrition, and physical activity as determinants of
cancer risk. Consequently, little evidence on food systems was
identified in the SLR. This is largely because research tends
to focus on specific aspects of food production — thus, there
is a great deal of good evidence on the important issue of
aflatoxin contamination, but less on the impact of agricul-
tural systems on dietary patterns. In this area, and as a gen-
eral observation, more research needs to be undertaken.
Taking the evidence as presented all together, the Panel has

chosen to consider evaluation of four options for possible
action. These are evaluating the impact of industrial and
other food systems on patterns of diet; encouragement of
smallholdings, home farms, and gardens; improvement in
methods of animal production; and prevention of aflatoxin
contamination. Evidence for a fifth option, increasing the
nutrient content of vegetables and fruits, was insubstantial
and is not evaluated here.

3.2.2.1 Evaluating the impact of industrial food
productiononpatternsof diet

Political feasibility and acceptability
Industrial food production, and industrial food systems gen-
erally, have clear benefits but in other ways have harmful
effects. An evaluation of these will need to apportion value
to each. One particular advantage of industrial food pro-
duction is the perception that it results in cheaper food;
however, there might be adverse effects deemed to out-
weigh this. Any analysis that recommends changes likely to
result in more expensive food will not be popular.

Potential impact
BENEFITS: Any well-founded analysis of food production sys-
tems and their effect on patterns of diet and thus on human
health will provide a basis for more rational public policies.
HARMS: As well as some governments, the farming and asso-
ciated industries will resist any analysis that emphasises the
problems of industrial food production.

General acceptability
In many countries, public awareness of the problems caused
by industrial food production is high, but resistance to
increases in the price of food is also generally high, and all
the more so at a time of rises in prices caused by other fac-
tors and general economic instability or recession.

Cost
The cost specifically of analysis need not be great. The
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substantial costs and also benefits will result from enacted
policies that follow such analysis.

Timeframe
Indefinite.

Transferability
By its nature this is a global project

3.2.2.2 Encouragementof smallholdings, home farms, and
gardens

Political feasibility and acceptability
Smallholdings and gardens guard against food insecurity
and therefore dietary deficiencies,60 and so such moves may
be welcomed politically. Feasibility will also depend on avail-
able resources and on local capacity. For example, a study in
South Africa found that in many rural areas there was a lack
of infrastructure for the implementation and promotion of
sustainable gardening programmes.34 The main issue is to
strengthen small and home farms producing foods for local
communities and not to replace them with cash crops.
Governments in Africa and Asia, especially of countries with
big foreign debt burdens, favour cash cropping.

Potential impact
BENEFITS: Plant-based diets probably decrease the risk of a
range of cancers and, being typically low in energy density,
probably protect against weight increase, overweight, and
obesity. Home farm and garden projects enable communities

to learn how to produce a range of fresh foods. Gardening
also involves physical activity and such projects can help
people develop new skills that could be used to gain employ-
ment. They may also generate an additional income
source.34

HARMS: There is potential for harm from such projects if gar-
dens are sited in areas affected by pollution or contamina-
tion. Wide access to home gardens is equitable, but access
could be limited to those involved in the project.37However,
gardening expertise can be shared among the community.30

Smallholdings, home farms, and gardens require land and
water, so urban communities may be less able to set up such
schemes, although rooftop gardens have been used in vari-
ous places such as Dhaka, Bangladesh.63

General acceptability
Sustainable local production protects against food insecurity
and is usually welcomed by the communities involved. It can
also teach skills and provide nutritious food for families
(see box 3.4). However, not all people are inclined to grow
their own food.

Cost
The cost of setting up new community farms and gardens
may be substantial where land is degraded or unavailable
and water is scarce. Additional costs include some level of
organisation, an initial supply of materials (tools, seeds), and
training. Start-up costs may be covered by the communities’
own resources or external funding, but ongoing costs may
need to be covered by the community.30

Timeframe
It is likely to take more than one season for home farms and
gardens to become established. Time is also needed to allow
for teaching gardening and food preparation skills.

Transferability
Smallholding, home farm, and garden projects have so far
been designed primarily for food-insecure rural populations
at high risk of undernutrition. Urban populations with little
or no access to land also are likely to have better access to a
variety of vegetables and fruits and therefore be less inclined
to garden. Schemes in high-income populations to encour-
age people to grow their own vegetables and fruits64 65 are
likely to become more attractive as the prices of food in shops
increase.

3.2.2.3 Improvement inmethodsof animal production

Political feasibility and acceptability
Intensive production of animals, and the distribution and sale
of meat and animal products, is a vast and growing indus-
try in the USA, Europe, and other high-income countries.
Availability and consumption of animal foods is increasing in
lower-income countries. Any serious proposal to reduce pro-
duction of animal foods will be resisted by a highly capi-
talised and resourced industry, and perhaps also by
consumers. For these and other reasons, calls for plant-
based diets on a global scale are likely to be resisted also by

In rural areas of Viet Nam in 2000, approximately 45 per cent of
children and 40 per cent of women were malnourished. A 3-year
pilot project carried out from March 1997 to June 2000 sought
to validate an approach for tackling child malnutrition in the
countryside.

The project integrated nutrition education with the transfer
of small-scale agricultural technology to food-insecure house-
holds with malnourished children. The strategy was to give
training and very small grants to selected households, which
were clearly identified and closely monitored. Some 12 000 poor
households, each with at least one young malnourished child,
were assisted. In addition, 1800 community workers and staff at
district-, province-, and national-level from the agriculture and
health ministries and the women’s union were trained. Limited
incentives were also given to commune networks.

An evaluation in 1999 found that the project had reduced the
rate of malnutrition by 12.8 per cent in 2 years. It confirmed the
findings of a previous pilot study in four communes, in which the
nutrition improvements were sustained. The project enabled
82 per cent of the participating households to improve food pro-
duction and food availability through better home garden, ani-
mal production, and other agricultural activities; and children
increased their daily consumption of vegetables and fruits. The
experience provided useful lessons for the Food and Agriculture
Organization of the United Nations and others working to
improve household food security.61 62

Box 3.4 Gardens in Viet Nam
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governments, notwithstanding the compelling evidence that
industrial production of animals on current and projected
scales is unsustainable.66 A more feasible and acceptable
approach is therefore to focus on less intensive methods of
animal production.

Potential impact
BENEFITS: Reducing the fat content of meat and other animal
products will reduce its energy density. Improving the fatty-
acid composition of foods may help to prevent other diet-
related diseases such as heart disease.67 68

HARMS: See Cost.

General acceptability
Support of less intensive methods of rearing livestock now
amounts to a popular worldwide movement. Those who
oppose intensive animal production are likely to welcome
modifications and restrictions. Those who enjoy relatively
cheap meat and its products are liable to object to any pol-
icy that has the effect of reducing availability or increasing
prices (also see Political acceptability and Cost).

Cost
Wholesale changes in highly capitalised agriculture systems
will be expensive and will result in some farmers going out
of business. Horticulture is generally more labour-intensive
than ‘factory’ farming of animals. Any policy that has the
effect of making meat and animal products too expensive for
people on low incomes would be generally regarded as
potentially damaging to health. This said, modification of ani-
mal production need not be especially threatening to indus-
try, and corresponding development of horticulture in
response to the recommendation for plant-based diets will
involve more business and employment, which could offset
losses in the animal production industry.

Timeframe
It might take between 1 and 5 years to agree and implement
modifications in farming systems within any country.

Transferability
Methods of farming differ around the world, depending for
example on climate, terrain, and degree of capitalisation.
General regulatory controls would need to work for intensive
and less-intensive systems.

3.2.2.4 Preventionof aflatoxin contamination

Political feasibility and acceptability
Programmes to reduce and ideally eliminate aflatoxin cont-
amination are politically welcome. The export and sale of
food believed to be unsafe is likely to be blocked, whereas
safe products can earn revenue and, in lower-income coun-
tries, foreign exchange.69

Thailand has been spending around $US 50 million per year to
reduce aflatoxin contamination.70 Here, the Thai-UK Maize pro-
ject achieved reduced levels of aflatoxins and acceptance by
many sectors of the country’s maize (corn) industry of a set of rec-
ommendations.71 This project identified methods effective in
reducing aflatoxin contamination, except during drought con-
ditions, to very low and even trace levels: field drying, decreas-
ing on-farm storage, speeding up the time from harvest to
shelling, and mechanical drying. The implementation phase pro-
duced a set of recommendations that had been field tested.
These included education and incentives for farmers and mer-
chants to ensure crops are allowed to field dry and then shelled
and mechanically dried to specific moisture levels rapidly post
harvest. Community-based leaders can disseminate and expand
programmes, as in Thailand.

Box 3.5 Thailand acts against aflatoxin

Food production.*
Level of confidence in evidence and potential impact of actions

LEVEL OF CONFIDENCE IN EVIDENCE POTENTIAL IMPACT OF ACTIONS

High Medium Low High Medium Low

Evaluating impact of inductrial food
productiononpatternsof diet

Encouragementof smallholdingsand
home farmsandgardens

Improvement inmethodsof animal
production

Preventionof aflatoxin contamination

*For agricultural economic policies, see chapter 4

✔

✔

✔

✔

✔

✔

✔

✔
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Potential impact
BENEFITS: Reducing aflatoxin contamination protects against
liver cancer. It also prevents economic loss from crops that
cannot be sold for export, that are spoiled, or that have to be
destroyed. Crops may fetch higher prices if contamination
can be shown to be lower than usual.72 Projects to prevent
aflatoxin contamination are likely to be sustainable if the
cost of equipment can be covered by increased crop sales
and if knowledge of effective methods is passed on with sup-
port from expert advisors. Policies that help all producers to
prevent contamination are likely to be equitable, benefiting
those on low incomes.
HARMS: Policies that rely on technological solutions or on
destroying contaminated foods are likely to disadvantage
farmers on low incomes. In countries or communities with
food shortages, contaminated crops may well not be
destroyed, but sold at lower prices to impoverished com-
munities, putting them at risk.73

General acceptability
Programmes and projects to minimise aflatoxin contamina-
tion are likely to be highly acceptable to farmers if the meth-
ods used increase yields of crops with low levels of
contamination without considerable costs. Because farmers
may supply their own community, the health benefits asso-
ciated with reduced levels of contamination are also likely to
make such schemes attractive.

Cost
The costs of a national scheme, such as that in Thailand (see
box 3.5), can be considerable.70 Costs are likely to be more
than offset by revenue from sales of uncontaminated crops.
Globally, around 1000 million tonnes of foodstuffs are lost
each year due to aflatoxin and related contamination.74

Timeframe
Programmes to reduce aflatoxin contamination may require
a number of years to yield measurable outcomes.

Transferability
Interventions in high-income countries may include tech-
nology and equipment not available or affordable in lower-
income countries. Similarly, actions taken in lower-income
countries — for instance sun drying — may not be useful or
possible in other countries. Scaling up of projects from com-
munity to national level is likely to require government com-
mitment and funding.70

3.3 Retail and catering environments

As well as production, food systems include food
preservation, processing, distribution, retailing, and
catering. Since the early 1980s, there has been a
vast increase in the number of national and
international retail chains, with supermarkets often
sited at considerable distance from the homes and
workplaces of most shoppers. There has been a
parallel vast increase in food catering outlets
offering ‘fast’ and other convenience meals and
snacks. This change in the physical environment has
an impact on patterns of diet and of physical
activity. (All other aspects, including economic
aspects of food systems and the food industry, are
covered in chapter 4. For the physical environment
of schools and workplaces, see chapter 5.)

3.3.1 Summaryof evidence

3.3.1.1 Patternsof foodavailability

Retailers
It would seem logical that improving access to supermarkets,
with their lower prices compared with convenience stores and
wider ranges of foods, will improve diets. That said, improved
access to supermarkets also means more access to heavily pro-
moted processed products which are often high in fat and salt,
and sugary and alcoholic drinks. (Also see chapter 4.2 and
box 4.4)
The SLR found some evidence that in the USA, accessibility

of retailers that provide affordable healthy food choices, such
as supermarkets, was lower in low-income neighbourhoods
and where the majority of residents are African American.75

However, there is not enough evidence as to whether this is
generalisable to other parts of high-income countries or to
lower-income countries. In the UK, it appears that there are
no differences in food availability and access to supermarkets
between deprived and affluent areas, with healthier foods rea-
sonably available in both types of neighbourhood.75–78 It may
be that additional factors —more pronounced segregation by
race and income between neighbourhoods has been sug-
gested — are operating to produce the differences seen in the
studies from North America.75 Some countries have instituted
small-scale local initiatives often designed to assist local
shopping facilities in more deprived areas.79

The physical location of foods, for instance placement of
processed products high in energy such as sweets (candy),
chocolates, and savoury snacks by tills within retail environ-
ments, influences choice, as do the ways in which products are
labelled (either on-pack or shelf labelling/displays), posi-
tioned, and promoted in stores. Within the physical environ-
ment of supermarkets and other food stores, there is evidence
for the impact of point-of-purchase displays and information.
A review also found good evidence for the effectiveness of
nutrition labelling and point-of-sale labelling in cafeterias
and supermarkets, and provision of nutrition information on
restaurant menus. ‘Heart health’ logos have been shown to be
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effective in influencing some buyers towards healthier choices
when used on product packaging in New Zealand,80 and a
shelf-labelling programme run in Detroit, USA, also showed
the ability to influence purchasing choices.81 (For further dis-
cussion of food labelling, see chapter 4. Also see box 4.4.)

3.3.1.2 Overweight andobesity

Retailers
In the USA, the presence of a supermarket in a neighbour-
hood has been associated with a lower incidence of over-
weight and obesity,82 while in the UK, evidence from one
study suggested that opening a supermarket in a low-income
area could bring about small improvements in intakes of
fruits and vegetables.83

Caterers
It might also seem logical that easy access to ‘fast food’
caterers serving processed meals and snacks high in energy
will increase levels of overweight and obesity. Within the
USA, there is evidence for ‘fast food’ restaurants clustering in
lower-income neighbourhoods, and for a connection between
proximity to ‘fast food’ restaurants and increased risk of
overweight and obesity in adults, though not in children.84–91

However, studies from Australia and England do not support
connections between closeness to ‘fast food’ restaurants and
income status or obesity.88 90

Evidence published since the conclusion of the SLR sug-
gests that where access to food retail outlets is poorer, and the
density of ‘fast food’ restaurants is greater, such as in some
low-income areas and neighbourhoods inhabited predomi-
nantly by African Americans in the USA, individual or house-
hold deprivation may be amplified by area-level
deprivation.91 Evidence from the rest of the world remains
inconclusive.92

3.3.1.3 Physical activity

Retailers
Access to retailers depends not only on the numbers and
types of outlets in a neighbourhood, but also on mode of
travel. One feature of modern, urban food retail provision is
a move to provide supermarkets, hypermarkets, and malls on
the outskirts of urban areas, which displaces smaller, local
shops serving individual neighbourhoods. This means that
people are more likely to need cars and public transport sys-
tems to do their shopping, cutting levels of transport physi-
cal activity.

3.3.2 Evaluationof evidence

The physical environment of food retailers and caterers may
affect patterns of diet and physical activity, and also body fat-
ness, in a number of ways. The location of supermarkets can
have two effects: on the one hand they usually offer a great
variety of food and drink products, but on the other, many
of the most prominently placed products are processed foods
and drinks high in energy, many of which are aimed at chil-
dren and young people. ‘Fast food’ outlets typically offer

processed meals and snacks high in energy, but the evidence
that concentration of such caterers in any area affects inci-
dence of overweight and obesity is unclear.
Taking the evidence all together, the Panel has chosen to

consider evaluation of two options for possible action. These
are increasing access to supermarkets, and priority given to
the display of healthy foods and drinks in retail and catering
outlets. Evidence of any effect of the concentration of ‘fast
food’ outlets is unclear and this has not been evaluated. The
impact of ‘fast food’ intake on quality of diet and obesity has
been shown repeatedly and is discussed in the 2007
WCRF/AICR Diet and Cancer Report.

3.3.2.1 Increasedaccessto supermarkets

Political feasibility and acceptability
This is a difficult area. Politicians now are often well aware
of the social and environmental problems caused by location
of supermarkets outside city centres, and the fact that super-
markets drive small food traders out of business. On the other
hand, supermarkets are obviously popular with shoppers, and
no supermarket business is likely to relocate their outlets to
higher-rent areas with poor access for suppliers unless
pressed very hard to do so. In some countries, supermarkets
are opening mini-markets in inner city areas branded with
their name, which in most respects are convenience stores.

Potential impact
BENEFITS: Well-stocked and easily accessible supermarkets
offer a range of healthy foods and drinks — as well as many
unhealthy choices. Supermarkets in lower-income neigh-
bourhoods provide a number of local jobs.83

HARMS: Encouragement of supermarkets is likely to acceler-
ate the closure of small, local food stores, with loss of employ-
ment for traders and loss of access for people who depend
on such stores.

General acceptability
While supermarkets are popular, many people are now trou-
bled by competition from supermarkets that results in the clo-
sure of smaller local shops. Any question of public money
being used to encourage supermarket chains to open stores
in inner city and other deprived neighbourhoods is not likely
to be popular, as these companies typically make large prof-
its. The inclusion of community leaders and retail represen-
tatives as partners in negotiations to improve access may
increase acceptability to all parties.

Cost
Public–private partnerships could be used to make stores
providing healthy foods more accessible. These could fund
provision of free shuttle-bus services or of food voucher
schemes, or free delivery to families in need. Some schemes
could be solely funded by retailers, with public involvement
only to provide guidance or negotiate methods of increasing
access.

Timeframe
Planning and building new supermarkets can take years.
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Ways to make existing supermarkets more accessible could be
rapid.

Transferability
Most studies on improved access to supermarkets have been
carried out in the USA and in Europe, and are transferable to
most large cities anywhere.

3.3.2.2 Prioritygiven to thedisplayof healthyfoodsand
drinksin retail and cateringoutlets

Political feasibility and acceptability
Many of the more profitable foods and drinks on sale in
supermarkets, including many promoted to children and
young people, are processed and high in sugar, refined
starches, fat or salt. Many unhealthy processed products are
cheaper to make because their ingredients are cheap.93 They
are often heavily advertised and their manufacturers — often
transnationals — pay retailers for prime positions in super-
markets. Shelf space in supermarkets is priced according to
location in the store, level of the shelf (eye level for children
and parents are linked with provision of different foods and
prices), and how much space is taken. Manufacturers and
retailers will both resist giving more prominence to whole-
some foods and drinks, unless they believe these can be
equally profitable.

Potential impact
BENEFITS: Giving prominence to healthy foods and drinks will
increase their purchase, and in turn help to prevent over-
weight, obesity, and various diseases including cancer.
HARMS: Giving less prominence to unhealthy foods would be
inequitable if low-price healthy foods were not made avail-
able.

General acceptability
Abrupt comprehensive changes to in-store promotion would
be confusing and, unless carried out by retailers in concert,
might well drive business away. A phased programme would

probably be appreciated, especially by mothers whose small
children pester them for sugary foods and drinks positioned
on low shelves and near check-out counters.

Cost
Retailers regularly change their display policies, and new
advertising and promotion material can be phased in. Man-
ufacturers and caterers also change their marketing policies
regularly.

Timeframe
Changes in promotion and display policies can be phased in
over a period of several months to say 2 years, with more
time needed for planning and consultation.

Transferability
Transnational retail and catering chains already combine
global policies with advertising and promotion tailored to
national and regional customs and cultures.

Retailing and catering environment.
Level of confidence in evidence and potential impact of actions

LEVEL OF CONFIDENCE IN EVIDENCE POTENTIAL IMPACT OF ACTIONS

High Medium Low High Medium Low

Increasedaccessto supermarkets*

Prioritygiven to positioningofhealthy
foodsanddrinksin retail and catering
outlets

*Supermarket access impacts food availability and dietary patterns but may have beneficial or
adverse effects depending on the setting

✔ ✔

✔✔
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3.4 Planning and transport

Built environments profoundly affect people’s ways
of life. This is most obviously the case with their
impact on levels of physical activity and thus also of
degrees of body fatness, and so also in turn on risk
of chronic diseases including cancer.

Transportation systems have transformed the
ways in which people live. Within cities, the design
of buildings, streets, parks, and other open spaces;
and within buildings, the design, function, and use
of space and rooms usually impedes physical
activity. Cars and other motorised transport are
now the predominant means of human transport
throughout high- and middle-income countries and
in many cities in low-income countries. This
influences planning decisions, creating
environments that rely on vehicles and make
physically active transport less practicable and
often unsafe.

Built environments generally discourage
breastfeeding. Pressures on women not to
breastfeed include lack of supportive environments
outside the home. (For discussion of social and
emotional support for breastfeeding, see chapters 5
and 6.)

As populations move from rural to urban
environments, open spaces such as parks, common
ground, and waste grounds where people can enjoy
being physically active outdoors are often built
upon. Design and use of technology influences
building design in ways that affect physical activity
choices, with staircases in many modern large
buildings not obviously identified, and unappealing.
(For evidence on patterns of diet and how these are
affected by built external and internal
environments, see the previous section and also
chapter 5.)

3.4.1 Summaryof evidence

3.4.1.1 Breastfeeding
Mothers who breastfeed their babies away from home do so
in a wide range of settings. They may desire a quiet, calm, and
private space in which to feed their baby, so the availability
of and access to dedicated breastfeeding areas in public spaces
and work settings are key physical environmental determi-
nants of breastfeeding. Breastfeeding is easier when public
facilities, such as shopping centres, travel stations, restaurants,
and workplaces, offer pleasant and safe environments for
breastfeeding or for expressing milk.94 (For discussion of the
economic, social, and personal factors related to breast-
feeding, see chapters 4, 5, and 6, respectively.)
Most high-income countries have legislation or regulations

to support working mothers who continue breastfeeding
when they return to work.95 The WHO/UNICEF Baby-
Friendly Hospital Initiative has been used as a model for the
Baby-Friendly Community Initiative. This includes 10 steps

to create baby-friendly communities; step nine calls for local
government and civil society to take action in various ways,
including the provision of breastfeeding-supportive work-
places.96

Environmental factors important in supporting breast-
feeding in the work setting include a suitable, dedicated
room with a refrigerator and the means to sterilise equipment
and allow safe storage of expressed milk,95 97–102 and access
to a crèche.103 There are no randomised controlled trials eval-
uating workplace interventions to support breastfeeding for
employed women.95

3.4.1.2 Overweight andobesity
One review published since the conclusion of the SLR found
no evidence for the effectiveness of broader environmental
interventions in helping people maintain a healthy weight,
or in preventing obesity.104 Another review concluded that
various aspects of the built environment are associated with
both physical activity and healthy body weights.105 Factors
promoting obesity include urban sprawl, low intersection
density, low residential density, and low land-use mix; these
also tend to be associated with sedentary behaviour and
lower levels of activity.

3.4.1.3 Physical activity
The central place of cars and other motorised transport
throughout high- and middle-income countries and in many
cities in low-income countries influences planning decisions,
creating environments that rely on vehicles and make phys-
ically active transport less practicable and often unsafe.106

The SLR found only a few studies that examined effective-
ness of transportation policies to encourage physical activity.
It found evidence that environmental interventions to pro-
mote physical activity can be effective. Increasing both the
visibility and usability of stairs and access to leisure-time loca-
tions increases physical activity.107 108 There is also evidence
that maintenance of facilities to be active, usable public
transport systems, and cycling and walking infrastructure are
useful, especially in cities at risk of losing this support
because of development.107 109–111

Age
Children who report greater access to local facilities, paths,
and recreation opportunities (fitness and community centres,
walking and biking trails) are more active. Access to such
facilities and time spent outdoors are consistently related to
higher levels of physical activity.61 87 112 However, access to
urban green spaces among middle-aged adults is not associ-
ated with increased recreational physical activity or walk-
ing,113 114 possibly because adults perceive some available
green spaces as not accessible for them— they may perceive
walking in woodland as unsafe and areas of derelict land as
unsafe or unattractive.92 115

Street environments also have different effects on physi-
cal activity in adults and children. Protected cul-de-sacs may
reduce active walking among adults while facilitating street
play for children.116 Footpaths to school are associated with
active commuting behaviour.117 For younger children,
parental transport and parental affluence correlate with
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participation in organised sport and recreation.118 Road
safety, traffic volume, and availability of bicycle storage at
school are important in determining whether children play
outdoors or cycle.114 119–121

For adults, environmental characteristics consistently
associated with physical activity include the elements of
‘walkability’122–130 and aesthetic factors, safety, and paths and
other infrastructure.120 124 Perceptions are also important: if
people perceive walking or cycling to be dangerous, they are
less likely to do so, even if the actual risk is low.131 There is
also evidence to suggest that crime levels can deter people
from using physically active transportation, even when areas
are otherwise easily walkable.106

Income
Studies in Scotland and Australia suggest that access to
leisure facilities and playgrounds may be highest in low-
income areas.94 132–134 However, other studies from England
and the USA report conflicting findings, with higher avail-
ability of physical activity facilities in higher-income areas.114
135–137 A study of adolescents in the USA found that as income
and the proportion of white people in the population
increased, access to publicly and privately funded recreation
increased.116 This was linked to increased physical activity
and reduced obesity among these teens.

Interventions
Two reviews conclude that the available evidence is not suf-
ficient to identify which specific changes would have the
most impact on physical activity and health outcomes,106 or
to what extent any interventions are responsible for docu-
mented changes.138 In contrast, another report found that
creating footpaths and cycle trails, increasing opportunities
for active commuting including public transport; the quality,
aesthetic design, and attractiveness of residential areas; pro-
viding year-round access to facilities for physical activity
and mixed land use; reducing crime or fear of crime for
example through better street lighting; and improving road
safety could help to create supportive residential environ-
ments.139

Mixed-use streets — local urban high streets outside the
main city centre — have two conflicting roles: to provide both
local places to shop without the need for car use and a link
for vehicles between different parts of a town or city. They
could be improved by reducing the dominance of traffic;
allowing the streets to be used in different ways at different
times of the day or week; improving access for certain groups
— people in wheelchairs and those with pushchairs; pro-
viding better street lighting; improving attractiveness and
cleanliness; improving and increasing public amenities —
toilets and seating; developing design manuals for such
streets; and coordinating the provision of public transport.140

Cycle infrastructure (tracks, trails, and storage at public
transport points) and policies that discourage car use can
increase cycling and walking.104 118 120 141–144 However, there
are differences in the ways populations use cycle tracks —
North Americans tend to use these facilities more for week-
end recreation, whereas Europeans tend to use them for
travel as well as recreation.145

3.4.2 Evaluationof evidence

This generation is probably the first that has to consciously
choose to incorporate physical activity into their lives, and
only in the last few generations has breastfeeding been a
choice.
A large body of evidence shows that in the modern built

environment, transport and recreational physical activity are
perceived to be unpleasant or unsafe. This is a cause of phys-
ical inactivity and therefore of overweight and obesity, and
diseases — including cancer — of which body fatness is a
cause. The evidence does not only come from conventionally
controlled interventions. The design of cities, transportation
systems, and buildings in favour of machines can be seen as
a great experiment in inducing physical inactivity. Conversely,
impressive and visionary planning and programmes within
some cities whose authorities now encourage physical activ-
ity have shown the potential for change. In high-income
countries, cars are accessible and people appear to be trav-
elling further to education, shops, and workplaces. Therefore,
opportunities to replace car journeys with walking or cycling
are diminishing as distances become a barrier and people
need to engage in increasing amounts of leisure-time physi-
cal activity or to incorporate active transport in their journey.
Taking the evidence all together, the Panel has chosen to

consider evaluation of three options for possible action.
These are making breastfeeding accepted and pleasant for the
mother within built environments; increasing freely available
parks and leisure, play, and sports areas; and reviving active
transportation systems.

3.4.2.1 Makingbreastfeedingacceptedandpleasant for
themotherwithinbuilt environments

Political feasibility and acceptability
Political will to support breastfeeding is shown by the fact
that the UN Global Strategy for Infant and Young Child Feed-
ing has been adopted by all member states and implemen-
tation of policies to encourage breastfeeding in public areas
is already happening in some places (see box 3.6).

Potential impact
BENEFITS: The provision of more and better breastfeeding

In Puerto Rico, various public places, including shopping malls,
airports, and public service government centres, are required to
have accessible areas that are not bathrooms for breastfeeding
and nappy (diaper) changing.146

In New Zealand, a bill passed in September 2008 requires all
employers to provide facilities and breaks for employees who
want to breastfeed, wherever reasonable and practicable.147

Employers who do not comply are liable to penalty (unspecified).
Several US states have for several years had laws requiring

employers to provide appropriate space and time for breastmilk
expression and storage.148

Box 3.6 Breastfeeding in public places
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facilities will help to protect mothers against breast cancer
and their children (probably) against overweight and obe-
sity. Shops and leisure centres providing facilities for breast-
feeding are likely to increase their business from parents
with breastfeeding children and improve their reputation for
customer friendliness. In the workplace, the provision of
breastfeeding facilities results in reduced absenteeism,
greater employee retention, reduced training costs,149 and
increased equity, as women who want to breastfeed are able
to return to work (also see chapter 5.2).
HARMS: None identified.

General acceptability
Parents who know about the benefits of breastfeeding are
likely to welcome dedicated facilities for breastfeeding in pub-
lic places and places of work. Employers and businesses are
likely to respond positively once the economic and other ben-
efits are clear to them.

Cost
For larger businesses, the cost of providing a dedicated
breastfeeding room is not likely to be prohibitive. The cost of
providing crèche facilities is higher, requiring trained staff,
play equipment, and (probably) additional insurance. In
smaller businesses, cost may be a limiting factor, including
the loss of business due to the space needed for facilities. In
such cases, a first step could simply be to make space in a pri-
vate or quiet area.

Timeframe
A breastfeeding room can be provided quickly, and benefits
to parents and infants would be immediate. Providing a
crèche in the workplace would require a longer timeframe.

Transferability
In rural areas of low-income countries, many women work
on the land and traditionally have breastfed their children
openly in the fields and at home. Where customs have
changed, a hygienic, covered area in the fields could be con-
structed. In urban areas of low-income countries, dedicated
rooms for breastfeeding could be made available, although
there may be fewer resources available.

3.4.2.2 Increase in freelyaccessible parksand leisure, play,
and sportsareas

Political feasibility and acceptability
Provision of parks, leisure facilities, and other municipal ser-
vices for physical activity is generally the responsibility of
national or local governments. Improving access to these
facilities is likely to be both feasible and acceptable. Private
facilities may also be available, and it is likely that there
would be political support for these, too, as long as they were
in line with local planning policies.

Potential impact
BENEFITS: As already stated, regular sustained physical activ-
ity protects against colon cancer and weight increase, over-

weight, and obesity, probably against cancers of the breast
(postmenopause) and endometrium, and also other dis-
eases. As well as providing a place to be active, leisure facili-
ties also provide a place to socialise. This is especially useful
if children and young people are given a safe place to play
and gather. Access to leisure facilities may be free of charge
(parks, play areas), in which case the provision is equitable,
although only if all members of a community are able to
travel to the facility. With continued funding, parks, play
areas, and leisure centres are likely to be sustainable.
HARMS: If leisure facilities charge a fee for entry, they are likely
to be more accessible to those with higher incomes;
private facilities are likely to be the most expensive.

General acceptability
Improving access to parks, play areas, and leisure centres is
likely to be highly acceptable to people, as long as the
improvement costs are not too high (see box 3.7). Private
facilities are also likely to be acceptable if entry fees are not
so high that they limit access to only those with the highest
incomes.

Cost
As already stated, costs may be considerable, requiring fund-
ing for urban planning and major building work. Some costs
could be covered by awards from grant-giving bodies or
charities.

Timeframe
People are likely to begin to use improved facilities fairly
quickly, especially if they are free of charge and close to
residential centres. It takes longer for people to form new
habits that include regular use of parks, play areas, and
leisure centres.

This pilot programme made physical activity facilities in a high-
school available to the wider school community both within
and outside school hours. Honolulu is a dense urban area with
little access to park land. The school selected was in a commu-
nity with low socioeconomic status where more than half of stu-
dents reported living in unsafe neighbourhoods. The programme
focused on organised classes that were ‘free and available to
everyone’ and included those aimed at youths (hip-hop, dance
competitions, volley ball, etc.), adults (aerobics, yoga, etc.), and
the elderly (water exercise). The campus was also opened to
walkers at set times.

Although it is not yet clear whether In-Motion increased
physical activity levels in the community, the pilot project has had
some positive outcomes. It attracted a thousand registered par-
ticipants and provided physical activity opportunities in an area
where these were limited, and survey respondents were gener-
ally positive (however, there were very few survey respondents
and these may have been biased). The programme also provided
a useful knowledge base on which to build future interven-
tions. For example, the importance of word-of-mouth recom-
mendations in attracting wider community members and the
necessity of trust and adaptability between key stakeholders
were apparent.150

Box 3.7 Honolulu In-Motion
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Transferability
It is likely that improving access to parks, play areas, and
leisure centres could be successful in urban areas of high-,
middle-, and low-income countries, if sustainable govern-
ment or other funding was available. In lower-income coun-
tries, governments may not have the funds to improve access
to these facilities. High land prices and population density in
urban areas may threaten recreational facilities and space
unless there are strong planning controls. In rural areas of
low- and middle-income countries, people with active ways
of life do not need extra recreational activity.

3.4.2.3 Creationand revival of active transportation
systems

Political feasibility and acceptability
Many cities and/or planning departments now operate poli-
cies to improve the walkability of streets. Such schemes
make them safer for pedestrians and cyclists and encourage
active transport — which includes the promotion of public
transport and discouragement of individual car use.

Potential impact
BENEFITS: As well as the protection against chronic diseases
given by physical activity, less use of vehicles improves air
quality. Such schemes are also likely to reduce traffic acci-
dents in urban areas, with less congestion given separate
cycleways. Limiting car use and investing in public transport
will preferentially benefit those who cannot afford cars, so
such policies can be equitable.
HARMS: These approaches can penalise those who rely on cars
for employment or business. They may also selectively
penalise rural dwellers who live too far from public transport
connections to rely on them as their predominant means of
transport, although this is probably not a substantial issue as
such schemes generally operate in urban areas. Policies to
increase cycling are equitable for those who have bicycles,
whose cost is usually a small fraction of that for any
motorised transport. Trails and tracks outside cities are avail-
able for all walkers.

In Bogotá, Colombia, a major initiative has been undertaken to
improve the public transport system, restrict the use of private
cars, expand and improve bicycle paths, and enhance public
space.151 This includes the use of pedestrian zones and paths
reserved exclusively for bicycles, the revitalisation of parks and
pavements (sidewalks), and the implementation of the Trans-
milenio bus rapid transit system. This system, which has improved
commuting for 10% of users of public transport, involves new
buses, lanes dedicated exclusively to buses, and permanent, eas-
ily recognisable stops. As a result, rush hour traffic has decreased
and walking and cycling have increased.152 Every Sunday and
holiday, over 120 km of streets are closed to motor vehicles
from 7 am to 2 pm and are used by some 2 million people (30 per
cent of citizens) for walking, skating, and cycling.

In some locations within the city of São Paulo, Brazil, path-
ways have been built and widened, tracks for runners and walk-
ers with shade and drinking water have been built, and storage
for bicycles has been installed near public transport stations,
schools, and workplaces.153 The Agita São Paulo programme,
operating since 1996, has been sustained by partnership work-
ing, with a coalition of 350 member organisations that each tar-
get one or two components of the Agita model.153 154

In England, three ‘Sustainable Travel Demonstration Towns’
have been created that increased walking by around 20 per
cent and cycling by about 50 per cent in 2 years.155 The project
cost £10 million, and building and improvement works were cov-
ered by public money.156

In Norway, the Sandnes Municipal Council is putting the
activity needs of children first in its Children’s Trail programme.
Children identify and register the short cuts they use and the
areas they use for play and school, and these must be safe-
guarded in all municipal planning activities.157

In the Netherlands and Denmark, the cities of Amsterdam and
Copenhagen have put in place a succession of town planning and
transportation policies that ensure cycling is put at the heart of
the transport system.

Box 3.8 Cities in action

Planning and transport.
Level of confidence in evidence and potential impact of actions

LEVEL OF CONFIDENCE IN EVIDENCE POTENTIAL IMPACT OF ACTIONS

High Medium Low High Medium Low

Makingbreastfeedingacceptedand
pleasantwithinbuilt environments

Increase in freelyaccessible parksand
leisure andplayareas

Creationand revival of active
transportation systems

✔ ✔

✔

✔ ✔

✔
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General acceptability
Public acceptability of policies to reduce car use is likely to
be high only where acceptable and accessible alternatives to
the car are in place.143 Reduced pollution and carbon diox-
ide emissions through lower levels of car use are likely to be
welcomed. Policies that directly discourage car use, such as
increased taxation or congestion charging, are generally
unpopular with motorists and businesses that rely on cars or
lorries.

Cost
The costs of policies and schemes to encourage walking and
cycling and also to discourage car use can be high, notably
when they involve large-scale planning and building works.
Investment is required by national or local governments,
perhaps with support from grant-giving bodies. Schemes
such as congestion charging can be expensive to set up ini-
tially, but the benefits of supporting cycling are much higher,
and the costs much lower, than motorised transport.141 Sub-
sidy of public transport is costly, though costs can be offset
or partially offset through taxes on car use and fuel.

Timeframe
People are likely to begin to use improved walking and
cycling tracks and trails fairly quickly, especially if they are
publicised and are close to residential centres. Over time,
these changed environments would probably foster a culture
of higher levels of physical activity. Such policies and schemes
can take a long time to establish when they involve building
works or national or local government approval.

Transferability
Schemes such as those in Bogotá (see box 3.8) can be mod-
els for other countries. The Agita São Paulo model has
already been adopted in Argentina (an upper-middle-
income country) and Bolivia (a lower-middle-income
country).153 154 158

3.5 Workplace and school environments

Workplaces, schools, and other institutional
environments can also have an impact on patterns
of diet and physical activity, and so in turn on the
risk of chronic diseases including cancer and
obesity.

Most employed adults spend a large number of
their waking hours at work. Employed people may
eat at the workplace in canteens, or nearby. Schools
and other institutions such as hospitals and prisons
supply meals some or all of the time, as do the
armed forces. Cafeterias and vending machines in
these locations affect diets. Schools can have a
major influence on children’s ways of life. Much
depends on the importance given to theoretical
aspects of nutrition in school curricula, and to
practical aspects in the form of school meals and
available snacks.

Levels of physical activity of employed people,
schoolchildren, and those within other institutions
are influenced by the available facilities on and off
the premises and, in the case of schools, the
presence or absence of physical training and
recreation and sports facilities.

The physical environmental considerations
relating to workplace and school environments are
dealt with in chapter 5.
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3.6 Conclusions

The nature and quality of the physical environment —
climate, terrain, living and natural resources, land use and
agriculture, and the built environment — all shape patterns
of diet, body composition, physical activity, and associated
factors and thus the risk of cancer. Much of the evidence col-
lected in the SLR and from other sources is diverse and not
easy to compare or synthesise, and in some areas more
research needs to be identified or undertaken.
Climate and terrain, fundamental to the physical envi-

ronment, largely determine the food systems of pre-industrial
societies, and their impact on industrialised food systems
remains vital. This now needs special emphasis given con-
tinued rapid world population increases and the compelling
evidence that arable land is becoming progressively degraded,
that sources of water are becoming drained, and that the
global climate is changing in ways likely to be unhelpful to
public health. Modelling of and research into climate change
needs to examine and project its likely impact on food
security and on the risk of disease, including cancer. Specif-
ically, prevention of contamination of water supplies with
arsenic, a direct cause of lung and (probably) skin cancer, is
a priority.
Food systems and supplies determine patterns of diet.

Industrialised production of animals increases availability
and affordability and thus consumption of meat and
processed meat relatively high in fat, and also other foods of
animal origin. Policies designed to make food supplies more
plant-based, as recommended in the 2007 WCRF/AICR Diet
and Cancer Report, need to consider how best to modify the
nature of animal production. Specifically, protection and
development of smallholdings and of home farming and
gardening, especially in lower-income countries, will make
supplies of cereals (grains), vegetables, fruits, pulses
(legumes), and other fresh foods more secure. Prevention of
contamination of crops with aflatoxins, a cause of liver can-
cer, is another specific priority.
The location of supermarkets and their internal design and

product stocking policies affect the accessibility and avail-
ability of foods and drinks. The placement and variety of veg-
etables, fruits, and other fresh and minimally processed foods
needs improvement, including in smaller stores and super-
markets serving lower-income communities. A similar point
applies to caterers, especially ‘fast’ and other convenience
food and drink outlets of all types.
Throughout the last century, built environments, includ-

ing city design and transportation systems, have increas-
ingly favoured mechanised transport. As a result, physical
activity, particularly walking and cycling, has become less
convenient and even dangerous. There is substantial and con-
sistent evidence, including frommajor government initiatives,
that more balanced approaches designed to make cities safe
and pleasant for pedestrians and cyclists, both in streets and
also in open spaces within cities, are effective. Major invest-
ments also need to be made in accessible and affordable
sports and recreation facilities designed for whole families to
enjoy. Built environments can also be reconfigured to support
breastfeeding.

The physical environments of workplaces, and of schools
and other institutions, shape patterns of diet as well as of
physical activity. Like cities, workplaces have been increas-
ingly designed in ways that discourage physical activity. The
installation of machines that vend snacks and soft drinks
impedes good nutrition, most of all in schools. There is good
evidence summarised and evaluated in chapter 5, that
initiatives designed to restrict vending machines and to
increase physical activity are effective.
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Economic factorsinfluence the amount, nature, quality,
and typesof foodsand drinksthat people consume and
their patternsof physical activity. Economic factorsinclude
all financial and other material resources, insofar asthese
directlyor indirectlyaffect patternsof diet, physical activity,
and bodycomposition, which theydo principallyby
influencing the availability, accessibilityand affordabilityof
food or opportunitiesfor physical activity. Insofar asfood
manufacturing and processing are economic activities, food
and drink processing isincluded in thischapter.

Fiscal policiesand programmesimposed bymultinational
bodiesand bygovernmentsdistort marketsin waysthat
affect patternsof diet and of physical activity, deliberately
or more often inadvertently, in beneficial or adverse ways.

In general, the more moneyand other resourcespeople
have, the greater their freedomof choice of foodsand
drinksand also opportunitiesfor physical activity. The
reverse isalso true: absolute and relative povertyof income
and other resourcesconstrain choice, although in poorer
countriesoccupational physical activitymaybe greater.
Especiallysince the 1980s, three related economic
phenomena have shaped patternsof diet, physical activity,
and bodycomposition. First, disparitiesof income between
and within countrieshave widened. Second, economic and
other formsof globalisation have transformed food systems
and thusfood suppliesand patternsof diet especiallyin
middle- and low-income countries. Third, government
subsidiesand development of food systemsfocused on
production of animal food productshave made healthier
foodsand drinksmore expensive than lesshealthyones.

Although there hasbeen a general decline in food prices
over the past 50 years, the sharp risesin pricesof staple
food commoditiesand productsfrom2007 and the global
economic recession that began in 2008 are making food
insecurityand povertymore common and more severe in
low-income populations. Food insecurityislikelyto remain
a problemwhile pricesof staple foodsare volatile.

4.1 Economic globalisation

The opening up of the world and in particular
middle- and low-income countries to the relatively
unrestricted and lightly regulated ‘free’ flow of
capital and trade is known as economic
globalisation. This continues to transform the
nature of food systems and supplies, and thus of
diets. The process is comparable to that which
transformed food supplies in Europe in the first
phase of industrialisation in the first half of the
19th century, but is now worldwide and occurring
faster.

Economic globalisation together with
urbanisation has resulted in the homogenisation of
food supplies, increased intake of vegetable oils,
‘fast food’, sugary drinks and often alcoholic
drinks, and meat and meat products, and a
reduction in the intake of whole grains, fibre,
pulses (legumes), vegetables, and fruits. These
factors directly or indirectly increase the risk of a
number of common cancers.

4.1.1 Summaryof evidence

4.1.1.1 Patternsof diet
The systematic literature review (SLR) undertaken for this
Report shows that the acceleration of world-scale trade in
food, and its manufacture, distribution, marketing, and sale,
greatly strengthens transnational food companies.1 2 This
may increase the available variety of foods and drinks,3–5 but
generally makes food supplies more processed and higher in
energy.1 2 6–23 (See box 4.1)
National and international agricultural policies can affect

the availability and prices of different foodstuffs. Policies
often encourage the production of grains (cereals), dairy
products, sugar, and beef but rarely of fruits, vegetables, nuts,
pulses (legumes), whole grains, and healthy oils.24 25 Oppo-
sition to the removal of such subsidies in the US farm bill and
the resistance of both the European Union (EU) and the USA
to removal of agricultural subsidies in the World Trade Orga-
nization (WTO) Doha Development Agenda Round have
shown the difficulty of tackling this problem.
Studies in Mexico, Poland, Africa, and elsewhere show

that foreign direct investment in lower-income countries

The economic dimension

C H A P T E R 4
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increases availability, decreases price, and increases sales of
processed foods and drinks.26

Transnational food companies collectively spend many bil-
lions of US dollars per year on promotion and marketing.
This creates cultural change, particularly in lower-income
countries such as China and Brazil, and in Asia and Latin
America generally, where ‘fast food’ and other convenience
food caterers are growing rapidly.3 7 27 National and local tra-
ditional dietary patterns, which typically are relatively low in
energy density, are disappearing and being replaced by
‘dietary convergence’ towards ‘Western’ or ‘American’ pat-
terns.9 10 For example, in many Chinese cities, fried foods and
‘fast foods’ are becoming the norm and replacing much
healthier traditional modes of food preparation and eat-
ing.28 Consequently, levels of obesity and of cancers of which
overweight and obesity are a cause are rising.23

Greatly increased numbers of transnational supermar-
kets in lower-income countries are affecting food availabil-
ity, accessibility, and pricing in various ways.2 3 7 8 14 17 23 29–31

For those with the money to buy food in supermarkets,
choice is increased and standards of food safety are high. On
the other hand, the foods and drinks available, made by
transnational manufacturers and their local equivalents, are
often more processed and high energy. The methods used by
these transnational supermarkets are imitated by national,
regional, and local companies. (Also see box 4.4)

4.1.2 Evaluation of evidence

The rapid growth of transnational food and drink manufac-
turers, distributors, retailers, and caterers enabled by the ‘free’
flow of capital, services, technology, and trade, especially
from high-income countries into middle- and low-income
countries, is reshaping food systems and thus diets (see
box 4.1). The general effect on the one hand is to increase
the variety and improve the safety of food, and on the other
hand to increase consumption of processed and ‘fast food’,
sugary drinks and often also alcoholic drinks, and meat and
meat products. This economic globalisation therefore tends
to increase rates of overweight and obesity, and of related
cancers.
Taking the evidence all together, the Panel has chosen to

consider evaluation of two options for possible action. These
are the use of global food trade rules to improve public
health, and monitoring the impact of economic globalisation
on food systems and chronic diseases including cancer.

4.1.2.1 Use of global food trade rulesto improve public
health

Political feasibility and acceptability
In some respects, current food trade rules present obstacles to
public health. For example, the WHO Global Strategy on Diet,
Physical Activity and Health states that its implementation
should not involve trade-restrictive or trade-distorting prac-
tices.39 Although political pressure and consistent global com-
mitment to alter food trade or exempt it from world trade
agreements may bring about change, revision of global food
trade rules in favour of public health will be a vast task.
Nations that revise international trade rules for foods may risk
contravening world trade agreements. Similar action on
tobacco shows that global conventions can be feasible (see box
4.2). A movement has developed to exempt tobacco and
alcohol from world trade agreements in the interests of pub-
lic health.40 If this movement succeeds, it can be developed to
cover specified unhealthy foods and non-alcoholic drinks.
Although the Codex Alimentarius Commission sets stan-

dards for individual food commodities, it does not address
broad issues of nutrition and public health.

Potential impact
BENEFITS: Using trade rules to protect public health beyond
the usual focus on infection and food safety will reduce the
burden of chronic diseases and will also be socially and eco-
nomically beneficial. Global trade policies have an impact on
practically everybody worldwide, apart from enclosed self-
sufficient communities and some other exceptions, and so
have the widest possible reach. An integrated approach
where chronic diseases are addressed by trade rules will ben-
efit and strengthen WTO and facilitate disease prevention in
member countries.
HARMS: There are legal problems. Trade policies that contra-
vene world trade agreements may be overturned and may
attract sanctions.

General acceptability
Transnational and other industries are likely to challenge any
practices that threaten their business. Voluntary trading prac-
tices are likely to be more acceptable, but these still require
strong and consistent international political and public pres-
sure and are less effective. Most people are likely to welcome
policies that make healthy choices more affordable and acces-
sible to all.
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4.1.2.2 Monitoring the impact of economic globalisation
on food systemsand chronic diseasesincluding
cancer

Political feasibility and acceptability
United Nations (UN) agencies and many countries already
monitor economic, dietary, and disease trends. It is feasible
to link the three together.

Potential impact
BENEFITS: Using these data to model future trends will help
the UN system and national governments to identify causes
of change, plan resources, meet future needs, and improve
public health, including the prevention of cancer. Data gath-
ered will enable future policy changes to be more strongly
based in evidence.
HARMS: None known.

Cost
Costs need to be offset against the benefits of improved pub-
lic health. Neglecting the effect of nutrition on chronic dis-
eases will be costly, as shown by the increasing incidence of
chronic diseases, including cancers.

Timeframe
Renegotiation of trade rules will need not only shared polit-
ical will at head of state and prime ministerial level, but also
time. A complete revision of trade rules is likely to involve a
whole new round of negotiations, taking at least several
years.

Transferability
This is a global proposal.

The term ‘globalised food system’ refers to
a rapid development in industrialised food
systems since the 1980s, characterised by
increased concentration of food produc-
tion, trade, distribution, manufacture, mar-
keting, retailing, and catering in the hands
of a steadily smaller number of extremely
large and increasingly dominant transna-
tional corporations.7 32 33

Industrialised food supplies increasingly
comprise packaged, processed food often in
the form of ‘fast food’ and other conve-
nience food relatively high in fat, processed
starches, and sugars, as well as progressively
more amounts of red and processed meat,
oils, sugary drinks, and often alcoholic
drinks. This tendency has been accelerated
by globalised food systems, which have pen-
etrated even those countries like Japan and
South Korea whose policy has been to pro-
tect domestic systems by trade barriers that
have the effect of making imported goods
expensive.

One effect of the globalised industrial
food system is the disappearance of many
small farms and smaller and local foodman-
ufacturers, distributors, retailers, and cater-
ers, whose products cost more than those of
transnational and other big corporations.
Apart from the loss of livelihoods and busi-
nesses, this continues to have an adverse
effect on the variety and diversity of food
supplies, and also on traditional and local
food culture.33 34 (Also see box 4.3.)

Transnational food, drink, and allied
companies have developed energetically
marketed global brands.2 15 While typically
having operations in many countries, and
sourcing their supplies globally, these com-

panies are almost all headquartered in the
USA or Europe.2 In order to penetrate new
markets, they may take over national or
local food producers, distributors, whole-
salers, retailers, and caterers. In many coun-
tries such as China, India, Mexico, Brazil,
and South Africa, national or regional com-
panies have emerged or grown by copying
the methods of transnational companies.
Their operations have also marginalised
smaller companies or driven them out of
business.

The World Trade Organization
The tendency towards globalisation of
food systems has been accelerated by the
WTO. Founded in 1995 in succession to the
General Agreement on Tariffs and Trade,
the WTO in late 2008 had 153 nations as
members, collectively responsible for over
95 per cent of world trade. Its declared
purpose is to break down barriers to inter-
national trade, and it is able to penalise
countries that have barriers to trade by
imposing trade sanctions. Other inter-
national trade agreements, such as the
North American Free Trade Agreement
(NAFTA) and the Mercosul agreement in
southern Latin America, also have enforce-
ment mechanisms.

The WTO has been criticised for favour-
ing more powerful high-income countries
at the expense of relatively weak lower-
income countries. It is not part of the pur-
pose of WTO to protect public health.
The Codex Alimentarius Commission was
created in 1963 by the Food and Agriculture
Organization (FAO) and the World Health
Organization (WHO) to develop food stan-

dards, guidelines, and related texts such as
codes of practice. Codex standards are con-
sidered a vital component in promoting
food control systems designed to protect
consumers and their health, including issues
related to international trade,35 food safety
and security, labelling, and additives. How-
ever, the chief function of Codex is the
safety of and quality standards for individ-
ual foods and commodities, not the overall
balance of diets.36

National governments can use legal and
fiscal methods designed to make healthy
foods and drinks more available and
affordable or unhealthy foods and drinks
more expensive and inaccessible, and
international agreements can also con-
tribute.37 However, such actions need to be
justified by strong evidence for overriding
public health benefit. Fear of WTO sanc-
tions may make less powerful governments
reluctant to enact policies designed to
improve and maintain public health.38

Trade and health
World trade rules can be revised to specify
that food commodities and traded foods
and drinks are good for human health. This
change can be achieved only after govern-
ments of the more powerful nations accept
that international and population good
health is an imperative, requiring interna-
tional laws and regulations that enable and
encourage political and economic decisions
in the general public interest. Support from
civil society and professional organisations
will be required, together with acceptance
or at least acquiescence of the food, drink,
and associated industries.

Box 4.1 The globalised food system
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General acceptability
Civil society and professional organisations need to be part-
ners. Public acceptability is likely to be high provided data
are well handled and personal information is respected.

Cost
The cost of national surveys and statistics is considerable,
but the proposal here is mainly to coordinate existing
programmes, with additional focus on economic global-
isation. It may prove more expensive in the long run to have
no monitoring.

Timeframe
This is an ongoing commitment requiring regular review.

Transferability
High-income countries have sufficient resources to collect and
analyse relevant data. Part of the responsibility of the UN sys-
tem is to support lower-income countries in this task.

The WHO Framework Convention on Tobacco Control is the
first treaty negotiated under the auspices of WHO.41 It reaffirms
the right of all people to the highest standard of health and
focuses on demand reduction strategies.

The Convention was developed in response to the globalisa-
tion of epidemic diseases caused by smoking and exposure to
tobacco. These have becomemore serious crises as a result of the
opening of newmarkets by and on behalf of the tobacco indus-
try. Global marketing, transnational tobacco advertising, pro-
motion and sponsorship, and the international movement of
contraband and counterfeit cigarettes have also all caused a
great increase in smoking and exposure to tobacco in many
lower-income countries.

Policies on price and availability
Core provisions include price and tax measures to reduce use of
tobacco and non-price measures such as: protection from expo-
sure to tobacco smoke; regulation of the contents of tobacco
products; education, communication, training, and public aware-
ness programmes; control of illicit trade in tobacco products; and
sales to and by minors.

The Convention has 168 nation states as signatories, includ-
ing the EU, which makes it the most widely embraced treaty in
UN history. However, as of August 2008 it has been ratified by
only 20 nation states, including the USA.

Box 4.2 WHO Framework Convention on
Tobacco Control

Economic globalisation.
Level of confidence in evidence and potential impact of actions

LEVEL OF CONFIDENCE IN EVIDENCE POTENTIAL IMPACT OF ACTIONS

High Medium Low High Medium Low

Use of global food trade rulesto improve
public health

Monitoring the impact of economic
globalisation on food systemsand chronic
diseasesincluding cancer

✔ ✔

✔ ✔
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4.2 Availability and price

Food supplies are shaped by the price and
availability of food commodities, which
traditionally have been dependent on climate,
terrain, and other local factors, but which now are
increasingly determined by global markets. Food
choices in turn are at least partly shaped by the
price and availability of products in the shops.

The production and sale of foods and drinks is
not simply a matter of supply and demand. The
price and availability of many foods and drinks is
affected by pricing policies. These include
agriculture support systems that reduce costs to
producers and manufacturers and often also to the
consumer, and taxes, that artificially increase the
price of foods and drinks. Only rarely are these
pricing policies devised with public health in mind;
an example is taxation on alcoholic drinks. In
lower-income countries, staple foods may be
subsidised to ensure security of supply.

Although there has been a significant decline in
food prices over the past 50 years, particularly in
meat and dairy products, beginning around 2007
the cost of foods and drinks has risen, absolutely
and also relative to other products. In 2007 the
prices of some staple food commodities rose to the
highest levels in real terms in 30 years. This has
pushed consumers to choose ‘economy’ lower-price
foods and has threatened food security in low-
income countries. The global economic recession
that began in late 2008 has exacerbated this
problem for many countries.

4.2.1 Summaryof evidence

4.2.1.1 Patternsof diet
General patterns of diet are shaped by price and availability.
Different foods are more or less sensitive to price. Con-
sumption of staple foods does not alter much with price,
while purchases of meat, eggs, milk, fish, vegetables, pulses
(legumes), sugary drinks and fruits are more price sensitive.
Low-income households are more sensitive to changes in
price than high-income households.42–105

Increasing the availability and decreasing the price of
healthy foods increases the amounts consumed, and decreas-
ing the availability and increasing the price of snack foods
decreases the amounts consumed.106–115 One systematic
review found an association between food prices and con-
sumption, affordability being the most consistent influ-
ence.116 In Norway from 1980 to 1987, a food and nutrition
policy was implemented that made use of food and agricul-
ture subsidies, and dietary changes were achieved in this
period in line with the aims of the strategy.117

The SLR found that accessible supermarkets are associated
with some improved measures of healthy eating118–121 (also
see chapter 3.3.1). In some parts of the USA, access to super-
markets has been found to be reduced in poor neighbour-
hoods and in areas with higher proportions of African
Americans,122–127 reducing food choice and increasing
prices.128–131 However, in the UK when supermarkets were
introduced into low-income areas without any supermarket,
the impact on fruit and vegetable intake was very small.127

(See box 4.4)
A review of 14 papers found a relationship between the

type of retail outlet and food price, with prices being lower
in supermarkets compared to convenience or small grocery

Two economic phenomena of 2007 and
2008 whose effects are likely to be long
lasting are also likely to have an impact on
patterns of diet, body composition, and
physical activity in ways that are expected
to increase the incidence of some cancers.

In recent decades food prices have gen-
erally decreased relative to income in most
countries, and national economies have
generally expanded. On average, this has
been economically beneficial and has
increased the availability and affordability
of foods and drinks and widened the range
of choice. Relatively prosperous people also
have more access to facilities for physical
activity. These average developments have
however tended to mask increasing
inequity between and within countries: the
poor have become relatively and some-
times even absolutely poorer,132 and food
insecurity has increased in low-income
countries and also in impoverished com-
munities within high-income countries.

As from 2007 and then 2008, two sud-
den changes are reducing available income
in general and further widening the gap
between economically rich and poor coun-
tries, communities, and people.

Sharp rises in food prices
First, as from 2007 the prices of some staple
food commodities and products rose
sharply. The UN has identified this as a
global crisis that in particular further
threatens food security in lower-income
countries.133 In late 2008, the prices of some
staple commodities remained higher than
they were in early 2007.

The global recession
Second, as from late 2008 the international
financial crisis that has involved the col-
lapse or nationalisation of banks and other
financial institutions, and sharp drops in
the value of shares and leading currencies,
has led to what is now agreed to be a

global economic recession, unlikely to be
reversed at least for some years. This will
reduce available income and constrain con-
sumer choice for most people in high-
income countries.

The effect on lower-income countries
and on low-income communities in all
countries is likely to be more severe. Many
communities who until the recession have
suffered occasional food insecurity are
likely to be harder hit. Less affluent groups
alter their food purchasing patterns to
select cheaper, more processed foods and
drinks, which are often high in sugar,
refined starches or fat, and therefore also
in energy. (Also see chapter 4.5)

In summary, international and global
economic trends beginning in 2007 and
2008 are likely to widen income and other
inequities and increase the burden of some
cancers, directly or because of their impact
on rates of overweight, obesity, and phys-
ical activity.

Box 4.3 Global food prices and global economic recession
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stores.129 In two US studies, where non-traditional large
retail formats existed, food prices were cheaper.130 131

Modelling studies indicate that increasing prices, for
instance by taxation, can decrease the sales of certain foods,
including sugary drinks, salty snacks,84 134 and vegetable
oils,98 135 and the saturated fatty acid content of foods.136 Like-
wise, subsidies based on fibre content of foods could be used
effectively to increase fibre intake.136 It is likely that such taxes
and subsidies would result in dietary changes that particularly
benefit lower-income groups.73 137–139 Similarly, other price
changes associated with global economic factors will also
affect consumption (see box 4.3).
The lower the price of processed foods high in sugars,

refined starches, fat or salt, and sugary drinks, the more
they tend to be consumed.110 Agricultural subsidies lead to
greater production of sugars, starches, fats, and oils and
reductions in their prices.110 135 140

One systematic review examined the effectiveness of eco-
nomic instruments in preventing and treating obesity by

reducing consumption of processed energy-dense foods,115

and indirect evidence suggests a causal relationship. Several
states and cities in the USA have taxed soft drinks or snack
foods.141 142 Almost half of such local taxes were withdrawn
after lobbying from manufacturers.
Other countries have also imposed taxes on certain foods,

such as value added tax on ‘luxury’ food items in the UK. In
Mexico, a tax on fat in milk and sugar in drinks aimed at
improving health by reducing consumption of sugary drinks
and full-fat milk is under consideration.143

Cereals (grains) and pulses (legumes)
In the USA, the federal Farm Bill shapes food production by
determining which crops the government subsidises. Eight
major crops grown in the USA account for 70 to 80 per cent
of government subsidy payments. One of these is cotton. The
other seven — corn (maize), soya beans, wheat, sorghum,
barley, oats, and rice— are food or animal feed commodities.
Like the Common Agriculture Policy of the European

Supermarkets dominate food retailing
around the world. They became dominant
at first in the USA around the 1960s, then
in Europe and other high-income countries
around the 1980s, and since 2000 in larger
cities throughout the world.33

Supermarket chains have their own
international and national distribution sys-
tems, and may offer own-brand products,
for which they specify what they want from
producers, including packaging and
labelling. Bigger new stores are often built
away from city centres, where the cost of
sites is cheaper and deliveries easier.

What they sell
Supermarkets stock a wide range of pro-
ducts including foods, drinks, and snacks,
fresh, chilled, frozen, dried, bottled,
canned, or processed in other ways, as well
as pre-prepared ready meals. A large US
supermarket may display 20 000–40 000 of
the 300 000 edible products on sale in 2005
in the USA.144 They also often stock other
items, such as electrical goods, toys, clothes,
or plants. They often provide free car park-
ing facilities for customers, and may have
special facilities for children, such as super-
vised play areas. They may open until late
in the evening, or all night, even 7 days a
week.

Types of supermarket
Bigger supermarkets are also known as
‘hypermarkets’. These may operate in asso-
ciation with department stores, restau-
rants, banks, filling stations, and other
retail shops, on-site or as part of the same

built environment. They are designed to
enable customers to purchase everything
they want in one visit. Some types of store
sell relatively basic foods at discounted
prices, and others sell large-volume prod-
ucts. ‘Mini-markets’, smaller convenience
stores usually in city centres, sell smaller
ranges of foods and soft and alcoholic
drinks, often at higher prices.

Supermarket companies
In many countries, the food retail sector is
dominated by a few giant companies.33

Leading chains are big businesses. The US-
basedWalmart had revenue in 2007 of $US
387 billion, of which groceries comprised
about one quarter. It employs over 2 mil-
lion people and has over 6000 stores, about
half in the USA. The biggest European-
based chain is Carrefour, with revenue in
2007 of €82 billion, over 450 000 employ-
ees, about 4000 stores of all sizes in Europe,
and about 1250 hypermarkets and super-
markets in other countries. Outside Europe,
Carrefour is the biggest food retailer in
Brazil, Argentina, Taiwan, and Indonesia.
Tesco is the biggest UK-based chain, with
revenue of £47.3 billion in 2008, 280 000
employees, over 2000 stores in the UK, and
about 1800 in other countries, including
almost 500 in Thailand.145

Advantages of supermarkets
Supermarkets have become part of the
ways of life of busy employed people who
have adequate income, cars, and refriger-
ators and freezers at home. Most super-
markets include in their stock at least some

fresh and lightly processed foods. In some
parts of Scotland, for example, fresh fruits
and vegetables in good condition were
hard to find in any variety until supermar-
kets opened in the 1980s. Many larger
supermarkets offer a sufficiently wide
range of products so that customers can
readily purchase products consistent with
the recommendations of the 2007 World
Cancer Research Fund/American Institute
for Cancer Research (WCRF/AICR) Diet and
Cancer Report.

Disadvantages of supermarkets
The built environments of supermarkets
located away from city centres create addi-
tional dependency on motorised transport.
Supermarkets have been criticised for con-
tributing to overconsumption of foods and
drinks.33 144 Customers may be encouraged
to buy foods and drinks in larger sizes or
multipacks, which are cheaper per unit,
giving an appearance of better value, even
if the additional amount is not needed.
Shelves are positioned to make impulse
buying more likely, including by children.
Only about 10 per cent of people who
bring lists into supermarkets buy just what
is on the list.33

Ironically, when people become impov-
erished or food insecure, they often have
easy access only to convenience stores
where prices are relatively high, because
these have replaced other local stores.

In addition, the multinational nature of
the larger companies means that super-
markets promote globalised food patterns
that supplant traditional diets.

Box 4.4 Supermarkets
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Union (EU), this policy affects world markets and has impli-
cations for public health. Commodities such as corn (maize)
and soya beans cheapened by subsidies are used widely in
food processing and for feeding livestock. For this reason,
while the prices of vegetables and fruits have increased, the
prices of fats and oils, meat products, and soft drinks have
remained relatively stable.
The SLR shows that demand for cereals (grains) is rela-

tively inelastic: changes in price have a lower impact on
amounts consumed than, for example, for meat or fruits. In
contrast, as cereal prices fall animal feed becomes less expen-
sive, and therefore animal products may become cheaper and
this may promote their consumption.146

Vegetables and fruits
In most high-income communities, the availability of veg-
etables and fruits has increased, especially for seasonal pro-
duce, much of which is now available all year round. In the
UK and USA, prices of vegetables and fruits have decreased
relative to consumer price indices, including food indices,
since the 1980s.147 148 Despite this, most people in most
countries fail to meet targets for the amounts of vegetables
and fruits eaten.149

In preparation for the Republic of Slovenia’s accession to
the EU, the Slovenian government conducted a health impact
assessment of incorporating the EU’s Common Agricultural
Policy into its national agriculture policy.150 At the same

Fiscal and other legal measures have been
used by governments to control or reduce
consumption of alcoholic drinks for many
years in many countries. These measures
include taxation; prohibition of sale to
minors; prohibition of sale in highway fill-
ing stations; prohibition or restriction of
advertising or sports sponsorship; restric-
tions on hours of sale, and on premises
allowed to sell alcoholic drinks; drink-
driving penalties of varying stringency
that may include withdrawal of licenses
to drive, fines, and prison sentences; and
labelling required to state volume of
alcohol content or to warn against the
ill-effects of alcohol.

Such measures have been instituted for
various reasons. Taxation on alcoholic
drinks (and on tobacco and its products)
can amount to a substantial source of pub-
lic revenue. Overuse and abuse of alcohol
is a major cause of civil disorder. Countries
in which average consumption of alcohol is
high have high rates of death from liver cir-
rhosis and cancers of the mouth and throat.
Drinking alcohol in pregnancy endangers
the fetus. Alcohol is classified as a carcino-
gen and also as a drug.

Worldwide, alcohol causes 1.8 million
deaths (3.2% of total) and the loss of 58.3
million (4% of total) Disability-Adjusted
Life Years (DALYs). Unintentional injuries
alone account for about one third of the
deaths, while neuropsychiatric conditions
account for close to 40% of the lost
DALYs.180

It has been calculated that 4.4% of the
global burden of disease is due to alcohol,
even when protective effects of low and
moderate alcohol consumption on mor-
bidity and mortality have been taken into
consideration.181 Alcohol has been impli-
cated in 26 per cent of all car crashes, 44
per cent of all accidents involving fire or
flames, 34 per cent of accidental deaths by

drowning, 25 per cent of suicides or self-
inflicted injury, and 43 per cent of assaults
(other than on children).182 In São Paulo,
Brazil, alcohol has been estimated as being
involved in somewhat over half of all
homicides.183

The global cost of the harmful use of
alcohol in 2002 was estimated to be
between $US 210 000 million and $US
665 000 million. The health and social con-
sequences tend to affect less-advantaged
social groups most and so contribute to
disparities in health between and within
countries.181

‘Dry’ laws can be unpopular
Islam proscribes alcohol and in some coun-
tries and states within countries, sale or
consumption of alcoholic drinks is illegal.
Elsewhere consumption outside the home
is prohibited or restricted.

In the USA, the sale, manufacture, and
transportation of alcoholic drinks was ille-
gal between 1920 and 1933. This period of
Prohibition, which followed vigorous cam-
paigning by temperance groups, became
generally unpopular, partly because the
law was widely flouted and encouraged
corruption, bribery of police, and organised
crime, epitomised by the Al Capone gang
of Chicago. Some parts of the USA remain
‘dry’ or unusually restrictive, usually on the
grounds that drunkenness debauches pub-
lic morals.

Do taxation and restriction work?
Studies summarised in this Report (see text)
show that taxes and restrictions on alco-
holic drinks affect their sales and con-
sumption.171–173 176–178 It can be difficult to
identify which measures are most effec-
tive. Taxation policies are usually accom-
panied by other policies designed to
control consumption of alcohol, and varia-
tions in the real cost imposed by tax are

usually gradual. As a general rule, govern-
ments accompany variations in taxation
with other measures that may have the
effect of discouraging or else encouraging
drinking of alcohol. For example, in the
UK levels of taxation of alcoholic drinks,
especially of spirits (liquor), are relatively
high and drink-driving laws are relatively
stringent, but licensing laws that histori-
cally restricted the sale of alcoholic drinks
in ‘public houses’ (‘pubs’) were relaxed in
England and Wales in 2003 and in Scot-
land in 2008. In 2007, levels of ‘binge’
drinking in Britain were among the highest
in Europe, as were rates of employees
whose work was impeded by hangovers
and other ill-effects of alcohol abuse.

The French example
Historically, rates of illness and death attrib-
utable to alcoholic drinks have been very
high in France, corresponding to what were
very high levels of consumption, most of all
of wine. In the mid-20th century, rates of
liver cirrhosis and of mouth and throat can-
cers in France were among the highest in
the world. Beginning in the 1960s, govern-
ment-instituted measures, strengthened
since the 1990s, have cut wine consumption
in France by almost half. However, heavy
and ‘binge’ drinking especially among
young people is now a public health prob-
lem in France.

Taken all together, the evidence shows
that the higher the cost of alcoholic
drinks to the purchaser, and the more strin-
gent the restrictions on their marketing
and sale, the lower the levels of consump-
tion and correspondingly the lighter the
burden of public order and health prob-
lems caused by alcohol, including various
cancers. The US experience of Prohibition,
and other evidence, indicates that beyond
a certain point restrictions may be counter-
productive.

Box 4.5 Alcoholic drinks: the impact of pricing policies and other regulations
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Fiscal and other legal measures designed to protect public health
are effective in areas other than food and drink. One clear
example is smoking and other exposure to tobacco (also see
boxes 2.3 and 4.2). This evidence is relevant to considerations of
public policy on food and drink, as is that on fiscal and other
legal measures applied to alcoholic drinks.

Taxation of tobacco works
Taxing cigarettes and other tobacco products is effective in
reducing the number of smokers, lowering the numbers of cig-
arettes smoked, decreasing the duration of smoking, and dis-
couraging people from starting to smoke.110 187 188 In the USA and
other high-income countries, a 10 per cent increase in cigarette
prices is estimated to produce a 3–5 per cent reduction in smok-
ing among adults.187 189 Young smokers may be more sensitive to
price,187 and lower-income countries also show greater price
sensitivity.187 190 Reducing the cost of products that help users to
quit tobacco products has also been shown to be both effective
and cost-effective.110

Tobacco control laws also work
Legal measures designed to control and reduce tobacco con-
sumption are also effective. Many countries have restricted
advertising and marketing of tobacco products since the 1970s.
Countries whose policies are more stringent can expect approx-
imately 5 per cent lower tobacco use.191 The cost of restriction
and prohibition is low, although it has been vehemently resisted
by the tobacco industry.110Warnings on labels and promotion of
tobacco products are most effective when these are graphic
and prominent.192–196 Government-sponsored advertising
designed to discourage smoking especially among young people
can be effective.197

Restriction and prohibition of smoking in workplaces, restau-
rants, and bars has been put in place in several European coun-
tries since 2004, including Ireland, Norway, Italy, Sweden, the UK,
and France. These reduce exposure to ‘second-hand smoke’ and
have also raised public consciousness of the dangers of smok-
ing.198–200 Evidence is emerging that these laws reduce the num-
ber of cigarettes people smoke, and may also reduce the number
of people who smoke.200 201 The evidence on restriction of access
such as legal age limits on buying cigarettes is less conclusive.110

Box 4.6 Tobacco: the impact of price control
and other factors

time the country was developing a national food and
nutrition action plan, which included a recommendation to
increase fruit and vegetable consumption. It was estimated
that implementing this recommendation could reduce the risk
of cancer in Slovenia by 6 per cent. The impact assessment
suggested that with the Common Agriculture Policy in oper-
ation, the government would not be able to put in place pol-
icy to meet the recommendations for increased fruit and
vegetable consumption.151

Meat and dairy products
Agricultural policies that subsidise meat or dairy products
directly, or indirectly through cheaper animal feed, make
these foods cheaper and tend to increase the amounts pur-
chased and consumed. Removal of such subsidies has the
reverse effect.152–156

Like the United States Farm Policy, the EU’s Common
Agriculture Policy distorts world food prices and therefore
trade.26 150 It maintains artificially high farm gate prices of
beef, animal fats, and sugars.26 157–166

Fats and oils
The availability of plant oils (for instance, soya bean, seed,
and palm oil) increased in the second half of the 20th cen-
tury compared with other edible fats, such as fish oils, but-
ter, or lard.
In China, average edible oil intake tripled between 1989

and 2000.167 168 Conversely, price rises beginning in 2007 are
likely to lead to a fall, or at least a slowing of the rise, in con-
sumption of edible oil.169 170

Alcoholic drinks
Increasing the price of alcoholic drinks by taxation reduces
their sales and consumption171 172 (see box 4.5). Policies
restricting the supply and availability of alcohol are effective
in reducing the harm caused by alcohol.173 As well as taxa-
tion, these include imposition of a minimum legal drinking
age, reduced hours of sale, and policies on the number, type,
or location of sales outlets. Drink-driving countermeasures are
also effective when vigorously enforced.174–179 Studies show
that taxation is cost-effective; tobacco control is a clear exam-
ple (see box 4.6). In regions with high-risk alcohol use, such
as most European countries, taxation has the greatest and
most cost-effective impact on reducing the average burden of
high-risk alcohol use.176–178

Soft drinks and snacks
Subsidies of corn (maize) in North America make high-fruc-
tose corn syrup, and therefore soft drinks sweetened with this
syrup, artificially cheap.184–186 Mexico is considering the
imposition of taxes on the fat content of milk and the sugar
content of soft drinks.143 In the USA in 2000, there were 11
local taxes on soft drinks and eight further taxes targeted at
snacks or confectionery (candy) and soft drinks.141 A total of
19 such schemes operated in the USA and Canada in 2000,
but a further 12 had been withdrawn after lobbying from
manufacturers.110

4.2.1.2 Physical activity
The use of public money to build highways and improve city
transportation systems makes cars more affordable, so reduc-
ing transport-related physical activity. The cost of some forms
of leisure-time physical activity, particularly indoor activities,
is often out of the reach of low-income households.
Choice of means of transport is influenced by its cost.202

Although walking is free of direct costs, and cycling relatively
cheap, transport policies and personal incomes can be impor-
tant determinants of whether and how much people use
cars, which can determine rates of walking and cycling.
Financial incentives offered to companies to provide

schemes to promote physical activity are feasible and pre-
dicted to be economically efficient.203 There is evidence to
support no-cost exercise facilities such as the UK Free Swim-
ming initiatives, delivered at local authority pools, which
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target certain groups such as children, disadvantaged people,
and older people.204–206 In the UK,value added tax on cycle
helmets was abolished in 2003. Community sports clubs
also receive concessions.207

The SLR shows that exercise referral schemes can be
effective among those who complete the schemes, but drop-
out rates are high.208 209 One review found that these schemes
have positive effects on physical activity in the short term
(6–12 weeks), but not in the longer term (over 12 weeks).210

The schemes make exercise facilities available to those who
need it at no cost for a fixed period only, after which usual
market rates apply.211 Exercise referral may be more effective
for those who are overweight but not obese, and for those ini-
tially not completely sedentary.208 209

4.2.2 Evaluation of evidence

Examination of the evidence shows that the price or avail-
ability of foods and drinks and of opportunities for physical
activity are in many cases affected by public policies and prac-
tices that distort supply and demand. Policies and actions that
make some foods and drinks, and also motorised transport,
artificially cheap have not been put in place with their effects
on public health in mind. Taxation of and restrictions on alco-
holic drinks have been imposed partly to improve public
health and are effective, as are taxation of and restriction on
tobacco.
The evidence shows that fiscal measures are powerful

tools to alter patterns of diet and physical activity, even
when not designed to do so. Therefore existing economic
policies are one determinant of current behaviours.
Taking the evidence all together, the Panel has chosen to

consider evaluation of four options for possible action. These
are the removal of agricultural and other subsidies that dam-
age public health; imposition or increase of taxes and other
disincentives on unhealthy foods and drinks and on private
vehicles; increased cost and restriction of availability of alco-
holic drinks; and financial and other support for local author-
ities, employers, and health professionals who promote or
prescribe healthy diets and physical activity. (For options
designed to improve availability of healthy diets and of phys-
ical activity in schools and other institutions and in work-
places, see chapter 5.) Evidence for a further option, financial
and other support for communities and families to encour-
age healthy diets and physical activity, was insubstantial
and so this option has not been evaluated.

4.2.2.1 Removal of agricultural and other subsidiesthat
damage public health

Political feasibility and acceptability
In principle, most leading nations are pledged to support free
trade, which implies the removal of price support for foods
and drinks at all stages of food systems, from farm to mar-
ket. In practice this policy is distorted at all levels, from gov-
ernment subsidies of corn (maize) and therefore
high-fructose corn syrup in the USA to ‘loss-leaders’ — soft
drinks and other processed products in supermarkets;
removal of these subsidies is politically difficult.212 This

policy option is not proposing abolition of taxes and subsi-
dies, both of which can be used to encourage healthy dietary
patterns, but simply that subsidies of unhealthy foods be
removed. This is likely to be resisted by powerful govern-
ments and industry. Additionally, subsidies on purchase
prices for consumers can be effective. (See box 4.7)

Potential impact
BENEFITS: The consequences of unhealthy patterns of diet and
of physical inactivity are set out in the 2007 WCRF/AICR Diet
and Cancer Report. A number of serious chronic diseases,
including some common cancers, are among these conse-
quences. The potential benefits of removing subsidies are
high. Public health will improve. Taxpayers’ money will
be saved. The livelihoods of farmers in countries where
food production is not subsidised will to some extent be
protected.
HARMS: Farmers already under pressure whose livelihood
depends on subsidies will need either to change what they
produce or else risk going out of business.

General acceptability
The economic policy of ‘a level playing field’ is officially
accepted and a policy designed to stop unhealthy products
being made artificially cheap is likely to be generally popu-
lar with all actors that do not have vested interests.

Cost
Withdrawal of subsidies saves public money. Subsidies to US
corn (maize) farmers alone exceeded $US 25 billion between
2002 and 2007,216 and to US rice producers exceed $US 1 bil-
lion per year, while those to European farmers in 2005
amounted to €48.5 billion.217

Timeframe
It is possible to implement a phased scheme of withdrawal
of subsidies from one product and then another beginning
with the next round of trade talks and completed say in 5
years.

Transferability
Bearing in mind the impact of food subsidies on farmers and
on national economies where food is not subsidised, the
scheme is necessarily global.

A study in the USA tested the effectiveness of giving vouchers for
vegetables and fruits, either from farmers’ markets or super-
markets, to mothers living on low incomes. The vouchers were
given for 6 months. Participants were followed up for a further
6 months, and then their diets were compared with those of a
control group. The amounts of vegetables and fruits eaten
increased, and the increase was sustained after the vouchers
were discontinued.213 Comparable results have been obtained in
São Paulo, Brazil.214 A UK phone poll found that over four fifths
of respondents support subsidies on the price of vegetables and
fruits.215

Box 4.7 Subsidised vegetables and fruits
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4.2.2.2 Imposition or increase of taxesand other
disincentiveson unhealthyfoodsand drinksand
on private vehicles

Political feasibility and acceptability
This option is in many ways the reverse of the previous
option. It comes from the position that the global epidemics
of overweight and obesity and of physical inactivity, with all
their consequences including on rates of cancer, are now so
serious that fiscal and other policies need to be used to pro-
mote healthier diet and physical activity patterns. There is
already some precedent in addition to that of alcoholic
drinks, in congestion charges and road tolls for cars (see
boxes 4.5 and 4.8). Social and political pressures to impose
health-related taxes and other disincentives on foods,
drinks, and cars will need to be strong and sustained to be
feasible.218

Potential impact
BENEFITS: The consequences of unhealthy diets and of phys-
ical inactivity have already been described. The combined
withdrawal of subsidies and where needed the imposition of
taxes and other disincentives, with the purpose of increasing
consumption of healthy foods and drinks and increasing
physical activity, has great potential impact — how big obvi-
ously depends on the scale of the programmes. The economic
burden of disease will be decreased, as will healthcare costs
and employee sick leave. Taxes generate revenue. Low-
income communities and families might gain most benefit.137

HARMS: Taxes on cheap processed high-energy foods may be
troublesome for those on low incomes, despite the likelihood
that their diets would benefit the most. Similarly, additional
taxes, charges, and other measures designed to reduce use
of cars and therefore encourage walking and cycling will be

troublesome for people on lower incomes who depend on cars
for transport. This could be resolved by a voucher scheme.

General acceptability
Most parents are likely to support restricting the availability
of unhealthy food and drink choices to children. Taxes on
unhealthy foods and drinks consumed by adults may only be
acceptable when part of a general pricing policy designed to
stimulate healthier food choices.218

Cost
Existing taxes on unhealthy foods and drinks generate income
for local or national government.141 Income-neutral schemes
can be used, offsetting the cost of subsidies on high-fibre
foods, vegetables, and fruits with income from taxes on
processed foods high in sugar, refined starches, fat or salt, and
sugary drinks.137 Tax income can also be used to finance sup-
portive media campaigns, community support programmes,
or employer incentives. Assessment of tax schemes needs to
include expected reductions in healthcare costs, reduced sick
leave for workers, and reduction in costs of treating chronic
diseases, including cancer.

Timeframe
Experience with tobacco policy suggests that taxation and
other restriction can initially set some major targets and
become more comprehensive as public acceptability increases.

Transferability
Governments will need to ensure that tax and other pricing
policy is agreed internationally, to avoid unfair competition.
National taxation and other fiscal and formal policies that
make imported products relatively cheap will not be accepted
by industry.

4.2.2.3 Increase in cost and restriction of availabilityof
alcoholic drinks

Political feasibility and acceptability
A number of interventions have been shown to be effective
in reducing alcohol use, yet their level of implementation
remains low in all but a handful of countries and their
potential effect on population-level health has rarely been
assessed. By contrast, some interventions without clearly
established effects continue to be widely used including,
for example, mass media public information campaigns
and school-based education aimed at reducing alcohol
consumption.221

This suggests that political feasibility may be higher for
less-effective policies. Despite this, some countries do have
legislative and price-based measures to control alcohol use,
so effective measures can be politically feasible.

Potential impact
BENEFITS: Policies that reduce alcohol use — particularly
where they reduce dangerously high alcohol use — will
prevent healthcare expenses associated with several chronic
diseases, as well as alcohol-related damage and trauma from
accidents and violence. Reduced alcohol use will also bring

Congestion charging was introduced into central London, UK, in
February 2003. Drivers entering a central London charging zone
pay to drive or park on roads in the city between 7 am and 6.30
pm Monday to Friday, excluding public holidays. The charge
was introduced alongside a range of other complementary mea-
sures including enhanced bus services and additional cycling
infrastructure such as cycle lanes and more cycle parking at key
destinations.

The main justification for the charge was to reduce conges-
tion in central London. Transport for London’s (TfL’s) monitoring
report showed that there has been an average 26 per cent
reduction in congestion inside the charging zone since the intro-
duction of the scheme. The scheme has also brought about con-
siderable additional benefits to public health that were not
originally envisaged. Of particular note is the increase in cycling
across the city. TfL has reported a 66% increase in cycling within
the central charging zone in 2007 compared to 2002.219 The
extension of the charging zone in 2007 resulted in an increase
in walking by 4% and cycling by 15%.219Many visitors to London
also report the city to be more amenable to walking since the
charge was introduced, although TfL have not reported data on
levels of walking in the city.

Box 4.8 Congestion charging
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social benefits.181 221 222 Revenues from taxation can be used
for public good.
HARMS: More stringent policies, such as prohibition or
rationing of alcohol, may increase black market sales of alco-
hol or poisoning from home-produced alcohol.221

General acceptability
There are several social and personal factors that may reduce
acceptability, including alcohol dependence, social pressures,
and aggressive alcohol marketing and promotion. But
there are many good practices that can be replicated with
political commitment.222 Education and mass media cam-
paigns, while unlikely to be effective at changing alcohol
intake on their own, may be useful in raising awareness and
increasing acceptability of legislative measures to reduce
alcohol use.181 222 Policies that aim to protect young people
from alcohol are likely to be acceptable to the public. How-
ever, the alcohol industry may lobby against measures that
they see as threatening.

Cost
In all but the areas with lowest drinking levels (East and
South Asia and the Pacific), taxation is the most cost-effec-
tive policy for reducing alcohol use.221 222 Reduced access to
sales outlets and protection of young people are also likely to
be cost-effective.221 222 Economic savings in healthcare and
other costs to society should be included in this consideration.

Timeframe
The timeframe for implementation is likely to depend on the
existing social structure, popular support, and the level of
alcohol legislation already in place in any nation. The time-
frame for effect of increased price or reduced availability of
alcohol should be rapid, with consequent improvements to
health (and society) following on.

Transferability
The ideal policy approach to prevention of alcohol abuse will
vary depending on prevalent drinking levels and national
infrastructure. Nations should be able to follow best practice
policies from other countries with similar situations.

4.2.2.4 Financial and other support for local authorities,
employers, and health professionalswho promote
or prescribe healthydietsand physical activity

Political feasibility and acceptability
Both employer and health professional schemes are likely to
be feasible and acceptable, although both involve expendi-
ture of public money. Governments can offer financial incen-
tives to companies and health professionals that offer such
schemes, or financial disincentives against those that do
not. Given sufficient public support, governments can sub-
sidise leisure centres or provide vouchers to those on low
incomes.203 Several regional governments, such as some
within Australia and the UK, already provide subsidised
leisure centres, gymnasiums, and swimming pools. A mod-
elling study found that fiscal inducements to make organi-
sations and institutions take more responsibility for the
health of their employees were likely to reduce the rate of
increase of obesity in the UK.218

Potential impact
BENEFITS: As said above, healthy patterns of diet and regular
physical activity, as well as enhancing well-being, protect
against many diseases including cancer. Making exercise
facilities more widely available may change social norms.
Such schemes can be targeted at low-income households.203

Increasing physical activity will reduce the risk of various
chronic diseases and enhance well-being.
HARMS: None evident.

Availability and price.
Level of confidence in evidence and potential impact of actions

LEVEL OF CONFIDENCE IN EVIDENCE POTENTIAL IMPACT OF ACTIONS

High Medium Low High Medium Low

Removal of agricultural and other
subsidiesthat damage public health

Imposition or increase of taxesand
other disincentiveson unhealthyfoods
and drinksand on private vehicles

Increase in cost and restricition of
availabilityof alcoholic drinks

Financial and other support for local
authorities, employers, and health
professionalswho promote or prescribe
healthydietsand physical activity

✔ ✔

✔

✔

✔

✔

✔ ✔
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General acceptability
Employers may dislike such schemes unless their cost-effec-
tiveness is clear. That said, the rise in employer schemes to
encourage healthy living, and in ‘healthy-choice’ promotions
by food retailers, suggests that benefits are perceived, and so
government incentives for such schemes may be attractive. A
UK phone poll suggested that four fifths of respondents sup-
port subsidies on, or provision of free, exercise facilities.215

Cost
Employer schemes are likely to be cost-effective, due to the
possible reduction in sick leave and increased efficiency.
Small businesses can be encouraged with government-
provided financial incentives/bursaries. Increased physical
activity will reduce costs of healthcare and sick leave.
Government-sponsored walking groups (see box 4.9) and
cycling clubs provide affordable physical activity oppor-
tunities at low costs.

Timeframe
This depends on the scale of the programmes and the respon-
siveness of government and beneficiaries. Subsidised existing
exercise facilities, or establishment of walking or cycling
clubs, can be put in place quickly. Other schemes will take
longer. Accompanying public awareness and education cam-
paigns will make any schemes more effective.

Transferability
Programmes will work best when they complement and
enhance existing programmes. For example, employers’
schemes are more likely to be put in place in countries with
established protection of employees’ rights.

4.3 Food and drink processing

Insofar as food manufacturing and processing are
economic activities, food and drink processing is
included in this chapter.

Most foods and drinks sold in supermarkets and
other shops in most countries are processed in
various ways. Processed and packaged food is
typically manufactured to high safety standards.
Industrialised food systems usually provide
adequate or abundant foods and drinks to those
with the money for purchase. However, dietary
patterns made up mostly from manufactured foods
tend to be high in processed fats or oils, or refined
starches or sugars, and so also to be high in energy,
and also tend to contain a substantial amount of
added salt.

Some methods of processing, such as salting in
general, salting, smoking, and curing to make
processed meats, and the Cantonese method of
salting and fermenting fish, are a probable cause of
some cancers. Conversely, processes such as drying,
freezing and refrigeration, and steaming make some
foods, including pulses (legumes), cereals (grains),
vegetables and fruits, available all year round, and
so can be seen as protective against various
cancers.

A further consequence of food and drink
processing is that manufacturers and caterers
control the physical size of the product presented
for sale. Since the 1980s, manufactured products
have often been sold in larger portion sizes,
sometimes substantially so.

4.3.1 Summaryof evidence

4.3.1.1 Patternsof diet
Although food processing methods may directly influence
cancer risk, there is little evidence on policies and actions
relating to this (but see box 4.10).

Nutrition labelling
Practically all countries use legislation or guidelines to con-
trol information on the labels of processed food. This can
include ingredients, nutrition information, or nutrition or
health claims. Food labels can also be used as marketing tools,
important for brand recognition and influencing consumer
choice (for food and drink advertising and marketing, see
chapter 4.4).
Guidelines to industry issued by governments or devel-

oped within industry may help to make processed foods and
drinks lower in sugar, fat or salt.223 Health claims and nutri-
tion labelling influence consumer choice.224 225 People who
make use of nutritional information consume healthier
diets.226 However, labels may be confusing, misleading, and
poorly understood.227

Health claims and nutrition labelling are one influence
on consumer choice and dietary practices.224 225 228 Use of

Many people find they need social and practical support to
begin walking regularly to benefit their health. In England, the
Walking the Way to Health project promotes regular walking
through the provision of group walks in the green spaces near
where people live.220Walks are led by qualified leaders who have
received training in planning and leading the walks and making
sure that repeat attendances are high. The walks are usually
about 3–5 miles and tend to avoid hilly areas or other obstacles
that may put off inexperienced walkers. The Walking the Way
to Health project started with led walks from one doctor’s
surgery in the late 1980s, and by 2008 there were over 525
health walk schemes in the UK.220Many people attend walks on
the recommendation of their general practitioner (primary care
physician), and see it as an alternative to exercise in a gym.

Box 4.9 Walking the Way to Health
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nutrition information is associated with healthier diets,226

though labels may also be confusing.227 Clear, uniform
labelling helps people to make healthier choices.229 Food
labelling and nutrition information is more effective and
equitable when accompanied by education and information
programmes.227 230 In New York City, there is legislation to
require information on energy content of food bought outside
the home.231

Portion sizes
Portion sizes of foods and drinks prepared and served in the
home are usually determined by the person consuming, or
cooking and serving. Portion sizes of processed and packaged
foods and drinks are determined by the manufacturer or
caterer. In theory consumers can limit the amount they eat
and drink. In practice, the bigger the portion size, the more
foods and drinks are consumed. Frequency of consumption
is also an important factor.
The packages of many processed and notably ‘fast food’

and other convenience meals, dishes, snacks, foods, and
drinks have become steadily bigger since the late 1970s, at
first in the USA and then, with the rapid growth of the
transnational food and drink industry, throughout the
world.232–235 ‘Super-size’ foods and drinks are usually cheaper
per volume than smaller sizes. Processed foods, ‘fast food’,
and sugary drinks are a probable cause of overweight and
obesity, and therefore of cancers the risk of which is increased
by overweight and obesity. Even when smaller portion sizes
are provided, sometimes increased frequency of consumption
is recommended by the manufacturer or they are provided in
multipacks.
Studies other than those within the SLR show that when

foods and drinks are presented to people in larger portion
sizes, people consume more energy236–240 and so are liable to
gain weight and become or stay overweight or obese.240 The
combination of large portion sizes, sugary drinks, and
processed energy-dense foods is likely to cause weight
increase.241 Correspondingly, reductions in portion size and
the energy density of processed foods leads to decreases in
energy intake.242

Salt
Unprocessed foods characteristically contain little salt.
Around 80–90 per cent of the salt consumed in most coun-
tries comes from processed food, with almost all the remain-
der added in cooking or at table.
Where there is public and political pressure to reduce the

salt content of processed foods, usually to reduce rates of
hypertension and stroke, manufacturers have introduced
voluntary reductions.243 Average daily salt intake in the UK
fell from 9.5 grams in 2000 to 8.6 grams in 2008.244 245

4.3.2 Evaluation of evidence

The methods used to process foods and drinks, and also the
ingredients used in their formulation, are important deter-
minants of their nutritional quality and, given that most
foods and drinks consumed are processed, of overall dietary
quality. The more sugar, refined starches, and fat contained

in processed foods, the higher in energy they are, and such
products are generally lower in overall nutritional quality.
Many processed foods are also salted or salty.
Reformulation of processed dishes, meals, snacks, foods,

and drinks so that they are more nutrient dense and lower
in energy will help to protect against overweight and obesity.
Initiatives undertaken by industry to encourage beneficial

and harmless methods of food processing that enhance or
preserve nutritional quality, and to reformulate processed
foods and drinks, need to be encouraged by governments,
civil society organisations, professional organisations, and
other actors.
Taking the evidence all together, the Panel has chosen to

consider evaluation of three options for possible action.
These are reformulation of processed meals, dishes, snacks,
foods, and drinks to contain less sugar, refined starches, fat,
and salt; introduction or strengthening of standard uniform

The term ‘processing’ is commonly taken to refer to techniques
used by food manufacturers to modify or create foods and
drinks that are attractive, enjoyable, profitable, and safe and
often to increase their durability or ‘shelf-life’. In a broader
sense of the word, food production, preservation, and prepara-
tion including cooking are all forms of processing.

The significance of processing
In this broader sense, some forms of processing are or may be
directly relevant to the risk of cancer. Processes such as drying,
freezing, and steaming can be seen as harmless or actually ben-
eficial because they preserve nourishing food, make it available
year round, and may make it more palatable. Some processed
products have or may have the effect of protecting against can-
cer: tomato products such as pastes and ketchups, which prob-
ably protect against prostate cancer, render the lycopene in
them more bioavailable than in whole tomatoes.

Conversely, meat processed using salt, smoking, curing, or
preservatives is a cause of colorectal cancer. The Cantonese
method of salting fish, which also involves fermentation, is prob-
ably a cause of nasopharyngeal cancer. Salty, salted, and salt-pre-
served foods are probably a cause of stomach cancer.

Use of high-temperature cooking and in particular the direct
use of flame and burning of food produce carcinogens, but the
animal and other evidence cannot be assumed to apply to
humans consuming normal diets.

Many forms of processing are indirectly relevant to the risk
of cancer. Most processed foods contain fat, sugar, or salt, often
in substantial quantity varying with the nature of the product,
and also refined starch. Cosmetic additives (colours and flavours)
together with preservatives enable the creation of a vast num-
ber of processed foods, including ‘fast food’ and other conve-
nience dishes, snacks, and foods, a large proportion of which are
high in sugar, refined starches or fat, and of sugary drinks.
Hydrogenation, the process that turns liquid oils into solid fats
with a longer shelf-life that are used in the production of many
processed foods and drinks, creates trans-fatty acids, which are
a cause of cardiovascular disease. (See chapter 4 of the 2007
WCRF/AICR Diet and Cancer Report for more information and
details.)

Box 4.10 Methods of food and drink
processing
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explicit systems of food labelling; and reduction of portion
sizes of processed meals, dishes, snacks, foods, and drinks.
A fourth possible option is replacement of harmful by bene-
ficial methods of food and drink processing, but there is a
lack of evidence explicitly addressing this point, so it has not
been evaluated.

4.3.2.1 Reformulation of processed meals, dishes, snacks,
foods, and drinksto contain lesssugar, refined
starches, fat, and salt

Political feasibility and acceptability
Voluntary measures to reformulate processed foods are
already in place in a number of countries, in response to
the accumulation of evidence indicating the need for health-
ier food, and growing professional and public pressure for
more healthy choices and less ‘hidden’ sugar, refined starches,
fat, and salt (see box 4.11). As with other measures, gov-
ernments are generally reluctant to impose statutory require-
ments, and in many countries regulation of the compositional
standards of foods and drinks — often imposed for reasons
that would not be considered particularly relevant now —
have been dismantled. Manufacturers and caterers prefer self-
regulation — guidelines devised by themselves, usually in
consultation with government and perhaps with some civil
society involvement.

Potential impact
BENEFITS: Reformulation of processed foods on an interna-
tional and national scale has enormous potential to improve
patterns of diets. The policy is equitable, with the greatest
health benefits for those who eat the most processed foods.
HARMS: Products may be reformulated with small reductions
of fat, sugar, or salt so that ‘improved’ processed foods and
drinks remain basically unhealthy. Reformulation by reduc-
tion of fat often leads to an increase in sugar, for instance in
yoghurt and other dairy products, so that the changed prod-
uct sometimes has a higher energy content than the original.

General acceptability
Actions currently being taken by some large food manufac-
turers suggest that they are prepared to improve the nutri-
tional quality of their products in response to public pressure
and a sense that if they do not, they may be bound by law to
do so. People who consume a lot of processed foods and
drinks are likely to welcome convenient healthy changes.

Cost
Total costs, as with many of the policy options outlined in this
Report, depend on the scale of operation. The costs of refor-
mulation of existing products and development of new prod-
ucts is borne by industry and passed on to consumers. In
some cases reformulation may be cheaper, for instance replac-
ing sugar with artificial sweeteners. Regulations that require
enforcement are relatively expensive, but greater popula-
tion health benefits may offset these costs.

Timeframe
Manufacturers are constantly developing new products and
can reformulate products relatively quickly.

Transferability
Many of the companies reformulating their products are
transnational and can make these changes internationally.
Government voluntary guidelines are also readily transfer-
able, adapted to national and local circumstances.

4.3.2.2 Introduction or strengthening of standard uniform
explicit systemsof food labelling

Political feasibility and acceptability
Standard systems of food labelling are used in most countries.
The need for standardised labelling is accepted, if only for
commercial reasons. Mandatory systems that explicitly iden-
tify the most relevant aspects of processed food are not yet
standard or common. The number of national regulations and
voluntary guidelines already in place suggests that fuller
schemes are both feasible and acceptable (for an example see
box 4.12). One of the major problems is that these guidelines
need to be constantly reviewed and updated to address new
marketing approaches. In some countries manufacturers are
working with the scientific community to provide accurate
and helpful food labelling.

Potential impact
BENEFITS: Clear, simple, uniform, and explicit nutrition
labelling will be effective, is likely to reach the widest range
of people, and is the most equitable.
HARMS: Unclear or complicated labelling is likely to be use-
ful only to exceptionally health-conscious customers, and no
use to those who are either less well informed or too busy to
study labels.

General acceptability
New food labelling and nutrition information will be more
acceptable when accompanied by information and education
campaigns.227 230

In 2005 the European Commission launched a Platform for Action
on voluntary measurable reductions in the fat, sugar, and salt
content of processed foods and drinks, together with improved
product information. Several improvements have beenmade and
monitored.246

By the end of 2007, Unilever had removed 2750 tonnes of sat-
urated fatty acids, 170 tonnes of salt, and 5000 tonnes of sugar
from its products. PepsiCo has reduced the saturated fatty acids
and sodium content in snack products in its northern Europe and
UKmarkets. The Casino Group, a member of the EuroCommerce
group operating in France, has removed 140 tonnes of sugar, 23
tonnes of salt, and 173 tonnes of fats from its products.

The UK Food Standards Agency set voluntary targets for the
reduction of the salt content of processed foods in 2006. Two
years later several major retailers, caterers, and manufacturers
had made progress,247 and average daily salt intake in the UK had
fallen (see chapter 4.3.1).244 245

Box 4.11 Food reformulation in Europe
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Cost
Changes to labelling systems are not expensive.

Timeframe
Collaboration with manufacturers and retailers, directly and
through their representative organisations, means that new
and improved labelling schemes can be put in place fairly
quickly.

Transferability
Nations can monitor and share best practice in nutrition
labelling, and transnational food companies can readily
implement changes internationally.

4.3.2.3 Reduction of portion sizesof processed meals,
dishes, snacks, foods, and drinks

Political feasibility and acceptability
In a number of countries including the USA, the UK, and
Brazil, government publications give information on portion
sizes which can be incorporated into nutrition standards for
schools or other institutions (see box 4.13). Information on
controlling portion size is a common feature of healthy-eat-
ing education programmes.249–252 In the USA between 2002
and 2006, some companies continued to increase the portion
sizes of some of their products.144 Some multinational ‘fast
food’ restaurants serve bigger portion sizes in the USA than
in their European outlets.253

The New York City scheme for energy labelling of restau-
rant meals suggests that these schemes are politically feasible.

Potential impact
BENEFITS: Limiting portion sizes is likely to protect against
weight increase and obesity, and therefore against those can-
cers of which overweight and obesity are a cause. Reducing
or controlling chronic diseases in a population will decrease
healthcare costs, loss of earnings, sick leave, and other asso-
ciated economic burdens.
HARMS: Families on low incomes may depend on meals,
foods, and drinks presented in discount price ‘super-sizes’.

In Connecticut, USA, nutrient content standards for foods served
in schools were set in January 2008 and revised for July 2009 to
include portion size. Portion sizes are based on those recom-
mended by the US Department of Agriculture and the US Food
and Drug Administration. The standard for snacks and desserts
states that portion sizes should be reasonable and served in a
single-serving package or a package that does not exceed the
maximum portion size, to discourage consumption of multiple
servings.254

Box 4.13 Portion sizes in Connecticut

Food and drink processing.
Level of confidence in evidence and potential impact of actions

LEVEL OF CONFIDENCE IN EVIDENCE POTENTIAL IMPACT OF ACTIONS

High Medium Low High Medium Low

Reformulation of processed meals, dishes,
snacks, foods, and drinksto contain less
sugar, refined starches, fat, and salt

Introduction or strengthening of standard
uniformexplicit systemsof food labelling

Reduction of portion sizesof processed
meals, dishes, snacks, foods, and drinks

✔ ✔

✔

✔

✔

✔

In 2007 the UK Food Standards Agency (FSA) initiated a volun-
tary nutrition labelling scheme designed to give ‘at a glance’
information on the fat, saturated fatty acid, sugar, and salt con-
tent of processed foods. The scheme has been taken up by eight
retailers, with combined sales of more than 40 per cent of the UK
market, as well as by 16 manufacturers. The FSA scheme is also
supported by professional bodies, health charities, and con-
sumer organisations.

The FSA has raised awareness with a campaign using televi-
sion advertising, posters, magazine and newspaper articles, and
printed booklets for food buyers. Preliminary sales data suggest
that consumers are making use of this ‘traffic light’ labelling. The
UK supermarket Sainsbury’s compared sales of products within
food categories before and after ‘traffic light’ labels were intro-
duced and found that overall there was a 15 per cent increase
in sales of healthier products and a 12 per cent decrease in sales
of less healthy products. Data from the UK supermarket Waitrose
show a significant increase in sales of ‘healthy’ choices (more
green ‘traffic lights’) and a decrease in sales of less healthy
choices (more red) in sandwiches and ready meals.246 248

Box 4.12 ‘Traffic light’ labels in the UK
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General acceptability
Regulation to limit portion sizes would be difficult to achieve.
Success will probably depend on voluntary agreements and
a shift in public mood parallel to that which nowmakes small
automobiles fashionable as well as practical.

Cost
The profits of some food manufacturers are built on the
large portion size strategy and may well drop if this policy
is curtailed.

Timeframe
Agreements made between government and food manufac-
turers to reduce portion sizes will take perhaps 2–3 years.

Transferability
Transnational food and drink manufacturing and catering
companies can transfer policies.

4.4 Product advertising and marketing

Energetic and even aggressive advertising and marketing of
processed foodsand drinksisa global phenomenon.
Transnational and other major food, drink, and associated
companiesaltogether spend manybillionsof USdollarsper
year on advertising and marketing. Spending isdecreasing
in high-income countriesand increasing in lower-income
countries. The annual advertising and marketing budgets
of the largest transnational companiesapproach or exceed
$US1 billion per year, and their annual salesrevenues
exceed the annual grossdomestic product of manysmaller
countries.

Advertising is just part of the overall marketing
strategiesof food and drink manufacturers, retailers,
caterers, and allied trades. (For portion sizesand food
labelling, see chapter 4.3.)

Advertising and marketing influence choice, especially in
children. Codesof practice and legislation control some of
the waysin which industrysellsto consumers, for instance
byspecifying howfoodsand drinksare advertised,
promoted, and labelled.

4.4.2 Summaryof evidence

4.4.1.1 Patternsof diet
The SLR shows that food advertising and marketing, gener-
ally for processed, ‘fast food’ and other convenience foods, and
for sugary drinks, influence the choice of foods and drinks.
The evidence is particularly strong for causal links between
television advertising for and the choice of processed foods
and sugary drinks, in particular advertising aimed at children.
Most evidence comes from high-income countries; this is
supported by evidence from lower-income countries.255–259

One review within the SLR conducted for this Report
found that children enjoy food promotion and that it influ-
ences their food and drink preferences. This effect works at
both brand and category levels.255 Advertisements appear as
slots on children’s channels and programmes and use mater-
ial especially attractive to children such as ‘super-heroes’ and
other cartoon characters. Extensive use is also made of pro-
motional material on product packages and in-store displays.
Increasing use is made of internet advertising and marketing,
much available on mobile telephones.260–262

A systematic review of studies of food advertising to chil-
dren shows that most advertising is for sugared breakfast cere-
als, ‘fast food’, soft drinks, confectionery, and savoury
snacks.256 These advertisements are targeted at children all
over the world. The review shows that children enjoy such
advertisements as among their favourite television items,
and want to consume the promoted foods. Parents, particu-
larly those from low-income backgrounds, often buy such
foods. Children in lower-income countries may be more vul-
nerable to processed food and drink advertising and promo-
tion. ‘Fast food’ marketing may also influence what parents
feed their children by ‘normalising’ it.
Relatively little advertising and promotion is for healthy

foods and drinks. ‘Fast food’ restaurants claiming to be
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healthier than their competitors may attract more cus-
tomers.263 The SLR found that promotions used for and in
supermarkets affect food consumption. In the USA, the Cali-
fornian ‘5 a Day for Better Health’ campaign promoted con-
sumption of fruits and vegetables through mass media
activities and point-of-purchase information provided by
retailers over 2 years.264 Vegetable intake increased by one and
a half servings a week, although fruit intake fell by half a serv-
ing a week. There was no significant change in combined fruit
and vegetable consumption. The 6-year evaluation of the US
national ‘5 a Day for Better Health’ campaign found an
increase of one and a half servings a week for combined veg-
etable and fruit consumption.265 As in California, the infor-
mation was provided through the media and by supermarkets.

4.4.1.2 Overweight and obesity
A review of obesity prevention found that promotional cam-
paigns can increase awareness of what foods and drinks
make up healthy diets and can prompt people to change their
diets.266 The review also highlighted the benefit of point-of-
purchase schemes in shops, supermarkets, restaurants, and
cafes, particularly when supported by more information and
promotion.
Another review found good evidence for the effectiveness

of point-of-sale labelling in cafeterias and supermarkets and
provision of nutrition information on restaurant menus, as
well as for nutrition labelling.110 A shelf-labelling programme
run at 18 supermarkets serving minority communities in
Detroit, USA, found that this approach influenced food
choices.267 Nearly 30 per cent of those leaving the stores were
aware of the programme, with awareness significantly higher
among African Americans. Of the people aware of the pro-
gramme, 56 per cent reported using the shelf labels.

4.4.1.3 Breastfeeding
Marketing of infant formula products affects breastfeeding
practice. The WHO International Code of Marketing of Breast
Milk Substitutes was agreed in 1981 in response to declining
rates of breastfeeding due, in part, to the promotion of
breastmilk substitutes.268 As a code it carries no regulatory
force. Direct advertising to the public of breastmilk substitutes
competes unfairly with breastfeeding, which is not adver-
tised.269 270 In 1997, a study by the Interagency Group
on Breastfeeding Monitoring found that some companies
were not following the code.271 Similarly, in 2007 the Inter-
national Baby Food Action Network published a report
detailing ongoing violations of the code, with further updates
available on their website.272 273

One review of interventions to promote initiation of
breastfeeding found that these were most effective in the pre-
and postnatal periods.274 A systematic review found that
preventing the use of hospital discharge packs containing
samples of and information on breastmilk substitutes
improved duration of breastfeeding.275 Conversely, providing
promotional materials during early pregnancy on infant feed-
ing from infant formula companies retards breastfeeding
duration.

4.4.1.4 Physical activity
In one review of promotional campaigns designed to promote
physical activity, it was not clear whether or not media inter-
ventions influence people to participate in physical activity.266

General promotion of active travel was not an effective way
to increase physical activity. There was some evidence that
targeting motivated subgroups of the population increases
the effectiveness of such campaigns. Further to this, a later
systematic review found strong evidence for the efficacy of
targeted social marketing campaigns to promote active
travel.276

4.4.2 Evaluation of evidence

Effective policies and actions designed to protect the health
of children have compelling justification. Early life experiences
are crucial to later development and to susceptibility to
chronic diseases including cancer. A mass of evidence, some
summarised above, shows that targeting children with tele-
vision advertisements and other promotion of sugary foods
and drinks, ‘fast food’, and other convenience foods shapes the
choices of children and their parents, and is probably a cause
of overweight and obesity in childhood and then in adult life.
For these and other reasons there is also compelling justi-

fication for policies and actions that restrict or prohibit such
advertising and marketing. As has already been stated, legal
and fiscal policies, often seen in a negative light, can enable
and encourage healthy ways of life. At the same time, public
and private funds can be invested in campaigns for healthy
foods and drinks, as well as clear uniform explicit processed
food and drink labelling (see chapter 4.3).
There is little evidence on the effectiveness of advertising

and marketing of healthy foods and drinks, probably simply
because there is not much of it. Collaboration with the
transnational and other large food and drink manufacturing,
catering, and associated industries and their representative
and allied organisations to move advertising and marketing
away from unhealthy and towards healthy foods and drinks
and associated products, including for physical activity, is
essential.
Taking the evidence all together, the Panel has chosen to

consider evaluation of three options for possible action. These
are restriction or prohibition of advertising and marketing of
unhealthy processed foods to children; stricter controls on
advertising and marketing of infant formula and weaning
foods; and promotion and marketing of healthy ways of life.

4.4.2.1 Restriction or prohibition of advertising and
marketing of unhealthyprocessed foodsto
children

Political feasibility and acceptability
Governments have been averse to formal intervention in
the food and drink ‘markets’ designed to protect public
health, preferring industry self-regulation. This mood may be
changed by the moves made by governments to intervene in
the financial markets, for example by supporting and nation-
alising banks. There is now public pressure in many countries
to restrict or if necessary prohibit advertising and marketing
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of processed foods and drinks to children (see box 4.14). This
is a growing movement, and in some countries legislators
have been responsive. Since the 1990s the food, drink, and
advertising industries have lobbied energetically against
restriction, but more recently several food manufacturers
have voluntarily reduced the exposure of children to mar-
keting of their products. Industry and — perhaps to a lesser
extent — legislators and regulators are likely to continue to
resist strict restriction or prohibition. Two issues are to define
what is ‘unhealthy food’ and what counts as advertising and
marketing to children. Both can be specified.

Potential impact
BENEFITS: Advertising of unhealthy processed foods and drinks
to children, particularly on television, is probably a cause of
childhood overweight and obesity. Overall restriction is likely
to be of most benefit to the most susceptible groups.
HARMS: Restriction of advertising means loss of revenue to
broadcast and print media and to advertising agents, and
reduced sales. Restrictions can also be circumvented by
increased marketing on the internet, which is inherently
resistant to regulation.

General acceptability
There are now many campaigns, some by civil society organ-
isations, to reduce marketing aimed directly at children in
many countries. The tension is with industry, and currently
with legislators and regulators. Total prohibition will be most
fiercely resisted by industry — including the broadcast and
advertising industries.

Cost
There will be costs to industry — how high depends on the
degree of restriction and industry’s chosen response to it.

Timeframe
The time needed to put restrictions in place largely depends
on the willingness of legislators and regulators to direct and
guide industry. This in turn depends on the strength and

constancy of pressure from parents, citizens, and civil soci-
ety organisations.

Transferability
Cross-border media and the internet are two reasons why
restriction needs to be coordinated on an international basis,
in response to the global strategies of transnational industry.

4.4.2.2 Stricter controlson advertising and marketing of
infant formula and weaning foods

Political feasibility and acceptability
Many of the points in this section are analogous or similar to
those in chapter 4.4.2.1. Regulations to prohibit promotion
of breastmilk substitutes already exist in 65 countries,
and many countries also regulate advertising and marketing
of complementary foods during weaning (see box 4.15).
Regulation is clearly feasible and already widely accepted.

Potential impact
BENEFITS: Regulation affects all levels of society, with great-
est benefit to vulnerable groups of the population who may
be most influenced by advertising. Restriction of advertising
and promotion increases breastfeeding rates and duration.
HARMS: If breastmilk substitutes became hard to find, this will
disadvantage infants born to mothers who are unable to
establish breastfeeding. Pressure on mothers who struggle to
breastfeed is upsetting to them.

General acceptability
The fact that many countries have existing legislation to
encourage breastfeeding makes public acceptability likely.
The infant formula and baby food industry generally accepts
legislative frameworks when it is clear that governments,
working through UN agencies and on a national basis, are
resolute.

Cost
Breastmilk is free and suitably prepared fresh weaning foods
are cheaper than processed products. The costs of restrictions
depend on the level of enforcement required to monitor
compliance. The stricter the restriction, the more the sales of
infant formula and of weaning foods will decrease.

Advertising to children has been banned in Quebec, Sweden, and
Norway since 1980, 1991, and 1992, respectively.277 As yet there
are no known systematic studies to show the impact of these
bans. A complication is cross-border advertising on international
television channels and other forms of promotion (such as in-
store promotions). In Quebec, reduced exposure to advertising
resulted in fewer sugary ‘children’s’ cereals being purchased, par-
ticularly in French-speaking households, which are less exposed
to advertising on English-language channels from the USA.278

The UK has also introduced legislation to restrict television
advertising of specified foods and drinks to children during tele-
vision shows aimed at under-16s.279

Country case studies of the effect of bans on advertising of
tobacco products can be illustrative. Tobacco brand recognition
and ever-smoking rates among children (aged 8–11) are lower
following restrictions on tobacco advertisements in Hong
Kong.280

Box 4.14 The effect of restriction of food
advertising

The Iranian government controls import and sale of breastmilk
substitutes. Formula is available only by prescription, and the tins
must carry a generic label. No brand names, pictures, or pro-
motional messages are allowed.

Indian national legislation specifies that tins of infant formula
must carry a conspicuous warning about the potential harm
caused by artificial feeding, placed on the central panel of the
label.

In Papua New Guinea, sale of feeding bottles, cups, teats, and
dummies is strictly controlled and there is a ban on advertising
these products, as well as breastmilk substitutes.281

Box 4.15 Infant formula: examples of
restrictions
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Timeframe
The timeframe will vary between nations. Where legislation
is clear, and public and political will is resolute, implemen-
tation may take less than 1 year.

Transferability
Enforcement and monitoring depend on available national
infrastructure.

4.4.2.3 Promotion and marketing of healthy
waysof life

Political feasibility and acceptability
Many of the points in this section are similar to those in chap-
ters 4.4.2.1 and 4.4.2.2. Governments usually formally sup-
port the principle of programmes designed to improve public
health but, so far, publicly funded campaigns usually have
relatively very modest budgets.

Potential impact
BENEFITS: Substantial and sustained advertising and publicity
campaigns typically have a big impact (for examples see
box 4.16). Their effectiveness depends on their scale and
quality, and on sustained activity. Retailers are likely to
respond to campaigns that increase demand for healthy
products but there is a great imbalance with most expendi-
ture on advertising and marketing of unhealthy foods and
drinks. An indirect benefit of increased public awareness is
to make subsequent legislation more acceptable.
HARMS: None known.

General acceptability
Public information, marketing, advertising, and media rela-
tions activities to promote healthy ways of life, including
healthy diets and sustained physical activity, are in place in
many countries. These may be sponsored by government or
by health professional or civil society organisations (such as
WCRF and AICR). Food retailers frequently mount healthy
food promotions. Many popular books are on healthy living,

which is also prominently featured in the broadcast and
print media.

Cost
Effective advertising and marketing campaigns aimed at
national and other large populations over a sustained period
of time are expensive. The need for substantial expenditure
will diminish when the volume of advertising and marketing
of unhealthy foods and drinks, which competes with and con-
tradicts healthy messages, is reduced.

Timeframe
Indefinite. Initial campaigns involving electronic, broadcast,
and print advertising and promotion, public relations, full use
of the internet, and school and community activities will take
perhaps 1 year to organise. Evidence from Canada’s ‘Partic-
ipACTION’ physical activity campaign shows the value of
sustained campaigning over 20 years.287

Transferability
As with the sections above, it is advisable that national
governments work with UN and other international bodies
to plan a global campaign, to be modified in response to
national and local circumstances and needs.

Product advertising and marketing.
Level of confidence in evidence and potential impact of actions

LEVEL OF CONFIDENCE IN EVIDENCE POTENTIAL IMPACT OF ACTIONS

High Medium Low High Medium Low

Restriction or prohibition of advertising
and marketing of unhealthyprocessed
foodsto children

Stricter controlson advertising and
marketing of infant formula and
weaning foods

Promotion and marketing of healthyways
of life

✔ ✔

✔

✔

✔

✔

The ‘1% or less’ campaign in West Virginia, USA, aims to per-
suade people to switch to lower-fat milks. Different methods are
used, all involving positive marketing. The campaigns remain
effective up to 6 months after their conclusion.282 Campaigns
that attract news coverage and include public relations work are
the most effective.283 284

There are parallels with tobacco policy. Positive publicly
funded advertising designed to discourage smoking in young
people works, but not always long term.197 285 Public awareness
and education initiatives can also raise public awareness, a step
in the direction of actual change.286

Box 4.16 Positive marketing campaigns
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4.5 Income status and equity

As a general rule, the more money people have, the
greater their freedom of choice in the foods and
drinks they purchase and consume. In any
population, as overall average income rises, the
absolute amount of money spent on foods and
drinks increases, while the amount relative to other
expenditure decreases. Fewer people cook their own
food, instead choosing to buy and consume pre-
prepared and other ‘convenience’ foods and drinks.

The reverse is also true. As income available for
food purchasing decreases, purchase and
consumption of processed foods, many of which are
high in sugar, refined starches, or fat and so high in
energy, and of sugary drinks tends to increase. This
is because those responsible for household food
supplies in families with little money select cheap,
‘filling’ foods that provide adequate energy, rather
than more expensive fresh and other more generally
nourishing food.

In high-income countries and in urban areas
generally, those on the lowest incomes tend to
consume more processed food and are more likely to
be overweight and obese and to be less physically
active. (For social status, see chapter 5.)

4.5.1 Summaryof evidence

4.5.1.1 Patternsof diet
A systematic review found that lower socioeconomic status
was associated with poor general dietary quality.116 When
using income alone as a marker of socioeconomic status, the
association remained but was weaker.
Lower-income households tend to have a lower consump-

tion of fruits, vegetables, meat, and dairy products and higher
consumption of cereals, sweets, and added fats.136 140 288

Vegetables and fruits
There is some evidence from the SLR that the higher the
income, the greater the consumption of vegetables and fruits.
The influence of income and food price on purchase and con-
sumption of vegetables and fruits was studied in São Paulo,
Brazil.214 Both rose as family income and the price of other
foods increased.

Red and processed meat
The SLR shows that red or processed meat consumption tends
to increase with increased income.62 289–303 Some studies show
that higher-quality, or more expensive, meats are bought,
rather than more meat in general.62 297 298 300 In the UK,
processed meat consumption was higher in low-income
groups than in the general population.304

4.5.1.2 Breastfeeding
Many studies show that in high-income countries, duration
of breastfeeding increases as income rises.305–309 However,
income may be a marker of education status, types of

employment that enable breastfeeding, and other factors.
Returning to work predicts cessation of breastfeeding in
higher- as well as lower-income countries and communi-
ties.310–313 Extensive breastfeeding remains usual in the low-
est-income urban and rural communities in lower-income
countries, if only because of lack of money for infant for-
mula.307 314 315 One review found that paying participants to
attend group classes increased rates of breastfeeding.274

4.5.1.3 Overweight and obesity
Low socioeconomic status increases the risk of obesity in all
but the lowest-income countries. Historically, the opposite has
been true. One systematic review found that in general,
lower-income neighbourhoods have a higher prevalence of
overweight and obesity.116 The study concludes that inter-
ventions that raise socioeconomic status, for example by
more and better education, may reduce overweight and obe-
sity. In a modelling study, policy measures aimed at reducing
obesity were most effective in a social environment that
reduced income inequity.218

4.5.1.4 Physical activity
In general, low-income women, as well as young people and
older people, are least active.316 Higher-income groups are
more likely to take part in leisure-time physical activity,
including sport, whereas transport and occupational physical
activity is higher in lower-income groups doing manual work
who do not own cars.317 Lower-income families and com-
munities have poorer access to healthcare and poorer health,
which impedes physical activity, and also live in environments
less likely to encourage physical activity.318

4.5.2 Evaluation of evidence

Evidence on income and income disparity is difficult to inter-
pret. Much depends not only on the absolute degree of pros-
perity or poverty but also on the differential rates between
people within societies, and on the setting. Prosperity and
poverty are relative as well as absolute, and in many settings
income of itself is not a good indicator of health status.
The evidence shows that reduction of absolute poverty and

inequities of income in any setting will improve health, and
in particular will lead to lower levels of overweight and obe-
sity and associated diseases including a number of cancers.
Taking the evidence all together, the Panel has chosen to

consider evaluation of one option for possible action. This is
the reduction of absolute poverty and of income inequities,
in all societies.

4.5.2.1 Reduction of absolute povertyand of income
inequities, in all societies

Political feasibility and acceptability
The UN Millennium Development Goals supported by all
member states include the policy of halving absolute poverty
between 1990 and 2015. In principle therefore, all govern-
ments are committed to reduce poverty. Policies and initiatives
designed to reduce poverty and income inequity through
redistributive taxation, subsidies on food staples such as
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bread, food distribution, food voucher schemes, distribution
of money to buy food, and mandatory minimumwages are in
place in many countries (for examples see boxes 4.17 and
4.18). This option implies a strengthening of those initiatives
that are known to work. Reduction of income inequities will,
given current trends, be difficult to achieve at international or
national levels. Economic globalisation and other factors are,
however, tending to increase income inequities between and
within countries.

Potential impact
Benefits: Decreasing absolute poverty and income inequity will
also decrease the number of food-insecure populations and
communities. Reduction in income inequity is likely to reduce
rates of overweight and obesity and associated diseases,
including cancer. It will also have other general social and eco-
nomic benefits. For example, poverty and inequity are causes
of violence and crime.
HARMS: Global, international, and national initiatives that
reduce absolute and relative poverty go against the current
political and economic grain, and will impede current trends
in economic globalisation. Governments whose national poli-
cies to improve income equity and reduce absolute poverty
include measures designed to resist the free flow of capital to
and from their countries will suffer sanctions.

General acceptability
Most people are likely to prefer to live in equitable societies.
General acceptability will depend on social conditions, the
strength of representation of impoverished communities,
responsiveness of governments, and willingness at interna-
tional level to build protection of public health into global and
regional trade and other agreements.

Cost
Communities lifted out of misery and poverty will be more
productive and will contribute more to local and national
social, cultural, and economic development. The costs of
inequity and the benefits of its reduction need to be calculated
bearing all relevant factors in mind.320

Timeframe
The UN Millennium Development Goals321 and other large-
scale initiatives designed to reduce inequity, poverty, and
misery are necessarily strategic in nature and likely to take
generations to be fully effective, even if or when backed by
concerted political will in the more powerful nation states.

Transferability
Policies to reduce inequity in income are possible in most
nations — though the details and targets will vary depending
on the existing conditions. It is possible for nations to share
best practice and to adapt policies to fit the conditions
particular to them.

The report from the WHO Commission on Social Determinants
of Health (see box 5.12) includes the best available evidence for
the effects on health of reducing inequity, including many exam-
ples of best practice.132

For example, in India, The National Rural Employment Guar-
antee Act of 2005 obliges the Indian government to provide 100
days of work, at minimum wage, to one family member per
household for impoverished rural households. While its imple-
mentation is relatively recent and there have been procedural
difficulties, there is evidence to show that it has had a positive
impact where it has been implemented properly. It has pro-
vided wage security for poor rural families, aided economic
empowerment of women, and created public assets, all of which
have the potential to improve health.132 322

Box 4.18 Reducing inequity

Income status and equity.
Level of confidence in evidence and potential impact of actions

LEVEL OF CONFIDENCE IN EVIDENCE POTENTIAL IMPACT OF ACTIONS

High Medium Low High Medium Low

Reduction of absolute povertyand of
income inequities, in all societies ✔ ✔

In Brazil, on average a middle-income country, the gap in income
between economically rich and poor people is very wide, and the
number and proportion of people living in absolute poverty, par-
ticularly in the northern and northeastern states, is high. His-
torically, in Brazil and universally, poverty has been a prime
cause not only of micronutrient deficiencies and infectious dis-
eases, but also of underweight and emaciation. Now, in Brazil as
elsewhere, overweight and obesity have increasingly become
conditions of the poor rather than the rich.

Stunting is an indicator of food insecurity and poverty.
Between 1996 and 2006 the percentage of stunted children in
the northeast dropped from 22.1 per cent to 5.8 per cent. The
main reasons for this remarkable change include an increase in
the income of the poor (achieved mainly through income trans-
fer programmes) and a strong expansion of basic education, pri-
mary healthcare, and safe water supply.319

Box 4.17 Poverty reduction in Brazil
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4.6 Conclusions

Economic factors are major determinants of food systems and
supplies, and thus of the foods and drinks that populations
and people consume, as well as of patterns of physical activ-
ity. The evidence shows that fiscal policies and actions have
a major impact on the nature and quality of the foods and
drinks people purchase and consume. Policies and interven-
tions that affect the price, availability, and accessibility of
foods and drinks alter consumption patterns, whether or not
they are designed to do so. The examples of tobacco control
policies and programmes, and also policies that increase the
price of alcoholic drinks — within the remit of this Report —
demonstrate that such actions influence people’s choices,
that they are or become accepted, and that they are effective.
All relevant economic policies need to be examined for

their impact on public health in general and risk of chronic
diseases, including cancer, in particular. This includes the phe-
nomenon of economic globalisation, which has a profound
impact on food systems and supplies throughout the world,
and therefore on patterns of diet, and also on urban design
and transport, and so on physical activity levels.
Although there has been a general decline in food prices

over the past 50 years, the sharp rises in the price of some sta-
ple food commodities that took place around 2007, and the
global economic recession that began in late 2008, may lead
to less healthy food choices, and also to increased food
insecurity among impoverished populations. These recent
phenomena await systematic study. In many high-income
countries the proportion of disposable income available for
food has increased over the last century which offers an
opportunity for improving the quality of the diet.
Many foods and drinks are cheaper or more expensive than

they would be in a genuine free market. Some pricing poli-
cies are put in place in order to make food supplies secure, or
for other public health reasons. Most are not. Pricing policies
need to have the general effect of making healthy food
choices easier. Often this means removal of price support sys-
tems that make unhealthy foods and drinks artificially cheap,
or that penalise producers of healthy food. Pricing policies can
also involve measures to subsidise the price of healthy foods
and drinks, or to tax or otherwise raise the price of less
healthy foods and drinks, as done in most countries with alco-
holic drinks. Similar approaches to design of buildings and
open spaces, and to transport policy, can influence patterns
of physical activity.
Reformulation of processed foods and drinks so that they

contain less sugar, refined starches and fat, and are therefore
lower in energy, and also less salt, can be an effective way to
reduce the risk of chronic diseases, including cancers. Such
initiatives imply a lead being taken by major manufacturers,
retailers, and caterers, supervised or coordinated by govern-
ments and government agencies with the support of civil soci-
ety organisations. Such initiatives require support with
uniform, clear, explicit product labelling and other forms of
marketing.
Legal, fiscal, and other formal policies and actions

designed to protect public health can be seen negatively as
authoritarian, or positively as enabling and encouraging.

Access to adequate food and water is regarded as a basic
human right. The case for regulation and restriction of com-
mercial and other practices harmful to the health of children
is compelling. There is strong evidence that the restriction of
advertising and marketing of processed foods and drinks to
children is likely to promote healthy diets, and so improve
public health in general and prevent chronic diseases includ-
ing cancer. Stricter application of regulations and codes con-
cerning the marketing of infant formula will effectively
increase breastfeeding rates. Publicly funded advertising of
and publicity for healthy foods and drinks is likely to be effec-
tive if well resourced and sustained.
The UN Millennium Development Goals include a pledge

by all nations to reduce absolute poverty throughout the
world. This, and also reduction of income inequities between
and within nations, is a vast task that implies changes to
many current political and economic policies.
The evidence informing this chapter indicates that some

of the policy and action options set out here are of special
importance. The enactment of international and national
fiscal policies designed to protect public health is likely, over
time, to reduce rates of overweight and obesity and of
serious chronic diseases including cancer. This is a major
challenge first of all to multinational — including UN —
agencies, and to national governments.
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Waysof life andpersonal habitsthroughout life are
influencedbysocial factorsincludingethnic background,
culture, andother values, suchasthose that come from
custom, religion, family, andother affinitiesand
associations. The social environmentsof school and thenof
work influencepersonal preferencesandmayconstrain
choices, asdo social statusandequity. Government and
civil societyorganisations, andother formal and informal
embodimentsof society, cruciallyinfluencepopulation
health andwell-being. (Familyinfluencesare covered in
thenext chapter.)

Evenmore than for other partsof thisReport, the social
dimension coversaparticularlywideandvaried set of
factors. For instance, it includesissuesrelating to
socioeconomic variables, ethnic influences, and legislation.
The term’social‘ in thisReport isnot definedaccording to
anysingleoneof these areas, but rather isdrawnbroadly
soastoencompassthemall, asfar aspossible.

5.1 Ethnicity and culture

Traditional and established cultures and values of
different populations, including different ethnic
groups, are expressed in the form of many distinct
ways of life, including a vast variety of food cultures
and cuisines. Some of these traditions remain, and
some are protected, but many have become eroded
by industrialised food systems and ways of life. By
contrast, modern culture within high-income
countries and in cities throughout the world is
relatively homogeneous, while differences in
religious, ethical, and other social values remain.
Many traditional food systems and ways of life have
aspects that correspond to current
recommendations for healthy ways of life, though
historically the people who consumed them,
particularly in resource-depleted areas, lived
relatively short lives.

5.1.1 Summaryof evidence

5.1.1.1 Patternsof diet
Dietary and physical activity patterns are powerfully shaped
by ethnicity, culture, and other social networks and values
(see boxes 5.1 and 5.2). This is a vast field that has gener-
ated a heterogeneous literature, much not accessible to elec-
tronic searches, with some apparently contradictory findings.
(See boxes 1.7 and 5.1)

The systematic literature review (SLR) found five studies
that controlled for socioeconomic status. These show that in
the USA, African and Hispanic Americans consume more red
meat and less vegetables than non-Hispanic white Americans,
although this may not be so for first-generation immi-
grants.9–13 Two studies in New Zealand unadjusted for socioe-
conomic status suggest that Pacific Islanders consume more
red meat than Maori and European New Zealanders.14 15

Studies in Australian Aborigines suggest that reverting to a
gatherer–hunter diet and lifestyle (with increased physical
activity and lean wild meat) was followed by a reduction in
major risk factors for chronic disease.16 Studies of migrant
communities also show that culture can influence diets.17–19

Traditional food systems generate low rates of chronic dis-
eases. South Korea, now a high-income country, has retained
many aspects of its traditional diet. Average consumption of

The social dimension

C H A P T E R 5
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vegetables and fruits is higher, and of fat lower, and rates of
overweight and obesity are lower than in countries with
comparable average incomes.20 21 Other examples of surviv-
ing healthy food systems include countries in some parts of
the Mediterranean littoral, Iran, and Zhejiang province in
China.22

5.1.1.2 Breastfeeding
Traditionally, breastfeeding has been universal. From the
mid-20th century it became largely replaced by formula
feeding, except in populations without money to buy breast-
milk substitutes. Now, higher average rates of breastfeeding
are found not only in such low-income communities, but also
among more highly educated and aware populations in
higher-income countries. Rates of breastfeeding in Europe

vary greatly, with high rates in Scandinavia and lower rates
in the UK. Rates in countries in the former USSR where ways
of life remain relatively traditional, such as Uzbekistan and
Kyrgyzstan in Central Asia, are high, although exclusive
breastfeeding remains uncommon.28

Breastfeeding rates vary inconsistently with ethnic
group.29–35 One study in the USA has found that immigrant
mothers of various races and ethnicities initiate breast-
feeding more often than mothers born in the USA.36 Public
perceptions of acceptability of long-term breastfeeding also
influence the duration of breastfeeding.37

5.1.1.3 Overweight andobesity
Social attitudes to body fatness vary in different parts of the
world. In food-insecure populations, fat people are often

There is more to food than simply its rele-
vance to physical health and disease. Those
who attempt to shape and change patterns
of diet with the intention of reducing risk of
disease, including cancer, need to be aware
of and respect prevailing or underlying atti-
tudes and beliefs about food in its cultural
context. While health professionals mainly
perceive nutrition as a biological or a bio-
chemical discipline, most people do not
think of food primarily as a way to avoid
chronic diseases.1

People who have grown up within a
particular culture, whether one in which
meals are based on rice or cassava or on
meat or meat products, do not readily
change their habits simply because of
health advice. ‘Prescriptions’ of diets iden-
tified as healthy that include different
foods, or balance of foods, from the usual
are unlikely to be followed and sustained.
Further, foods such as meat historically seen
as of special value not simply because of
culinary or nutritional characteristics, but
because of relative scarcity, may still be
prized even when abundantly available.2

Traditional diets
Food substitutions recommended for nutri-

tional reasons may not carry the same cul-
tural significance as the traditional food.
Effective substitutions for staple foods may
be particularly difficult.3 4

Traditional attitudes to and beliefs
about diets and foods are often not based
in a modern scientific or biological context.
The classification of food into ‘hot’ and
‘cold’, common to Indian and Chinese
systems of traditional medicine,5 or accord-
ing to their ‘humoral’ qualities, as in the
European tradition,6 has a philosophical
rather than a physiological foundation, but
even so, has value within the cultural con-
text. Furthermore, attempts to displace such
traditions with a more biological founda-
tion can challenge people’s perceptions of
their own cultural identity.

Traditional patterns of diet are partly a
function of climate and terrain, but have
also been developed over a long period by
societies who depended on successful local
food systems to support themselves. The
traditional lack of distinction in Indian,
Chinese, and other including classic Greek
and Roman traditions between food
and medicine is founded in the recognition
that maintenance of health depends on
appropriate foods and diets.6

Foods, drinks, and nutrients
Traditional diets may often have scientifi-
cally demonstrable benefits. For example,
many traditional diets combine a staple
cereal (grain) with a staple pulse (legume)
and thus ensure an adequate dietary supply
of all essential amino acids. Again, the orig-
inal practice in preparation of rice in Asia
was not to strip all its outer layers, as is
done now, but to parboil it, which retains
micronutrients to a greater extent.7

The prevailing nutritional convention,
to focus not so much on foods and drinks as
such as on their chemical constituents, is
recent. This approach, which has been
called ‘nutritionism’,8 is now familiar
in most countries but lacks meaning for
people with respect to cultural and
traditional uses of food. Also, groupings
such as ‘carbohydrate’ and ‘protein’, which
cannot be seen as such in food, while
now familiar, are confusing to ordinary
people. For these and other reasons, the
2007 WCRF/AICR Diet and Cancer Report
focuses on foods and drinks rather than on
their chemical constituents, and the Report
has called for more research to be under-
taken on whole dietary patterns within
social settings.

Box 5.1 The cultural and historical significance of food
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admired and preferred. In parts of the world where there is
more than enough to eat, thinner people tend to be preferred.

Cultural norms for acceptable or normal weights and sizes
are changing, particularly in children.38–41 Cultures that
traditionally value body fatness include some where the
increase in childhood overweight and obesity is now very
rapid.42 43 In Cree communities in northern Quebec, greater
body size is still considered a sign of robustness and
strength.44 In North Africa, where obesity is increasing fast
especially in women, female body fatness is viewed as beau-
tiful and a sign of fertility and prosperity.33 42 In the USA,
the diets of less-acculturated Hispanic Americans were
more healthy in several respects than those of their more-
acculturated counterparts.45

5.1.1.4 Physical activity
The shift from traditional and usually rural to industrial and
usually urban ways of life has sharply reduced average lev-
els of physical activity throughout the world. With mechani-
sation, almost all people become basically sedentary at work,
and often also in any leisure time.

Physical activity varies with ethnic background.46–49 In
some cultures, dance and other physical activity is an essen-
tial ritual. In the USA, the ways of life of Amish communities
remain essentially pre-industrial. Their religion enjoins them
to avoid machines. As a result, their daily energy turnover is
400–600 kilocalories higher than the average in the USA.50 51

Ownership of vehicles is a sign of social status.52 53 As a
result, people become less physically active. In Chinese cities,
cars are replacing bicycles, and obesity is higher in households
with cars.54 The switch from active to sedentary ways of life
in China has resulted in a drop in daily average energy
turnover estimated at over 400 kilocalories.55 In some coun-
tries such as Denmark and the Netherlands, cycling is a
social norm and rates of overweight and obesity are relatively
low.

5.1.2 Evaluationof evidence

Evidence from the SLR on the associated areas of ethnicity,
culture, and values, including religious and other ethical

systems, was limited. Many studies in these rich fields are
published in informal and other literature not accessed by the
SLR commissioned for this Report. (See box 1.7)

Long-established and traditional food systems and ways
of life are not healthy simply because of being long estab-
lished. Nevertheless, many have features that correspond
to some of the recommendations of the 2007 WCRF/AICR
Diet and Cancer Report.56 Traditional culture and values,
representing as they do long experiments in adaptation to
local conditions, warrant sensitive consideration as part of
policy.

Taking the evidence all together, the Panel has chosen to
consider evaluation of three options for possible action.
These are examination of the impact of ethnic, cultural, and
other values on patterns of diet, body fatness, and physical
activity; maintenance of the healthy aspects of traditional
ways of life; and promotion of the culture of breastfeeding.

5.1.2.1 Examinationof the impact of ethnic, cultural, and
other valuesonpatternsof diet, bodyfatness, and
physical activity

Political feasibility and acceptability
Governments are more likely to support work on the impact
of ethnic, cultural, and other social values on human health
when evidence of their relative benefits and harms is better
understood. Governments of countries with unbroken tradi-
tions are likely to be most sympathetic. A great variety of cul-
tures within India and China, often shaped by religious and
other beliefs, are expressions of the civilisation of these parts
of the world.

Potential impact
BENEFITS: Established social values preserve social cohesion,
and a sense of community improves health and well-being.57

Some of the traditional food cultures and cuisines in states
of India and provinces of China, and elsewhere in Asia, have
deep religious, philosophical, or ethical roots, as do those of
the countries of the Mediterranean littoral.
HARMS: If examination of the impact of social values leads to
their preservation, this might impede economic growth,
although this has not proved to be so in Japan or South
Korea. There are potentially negative and positive elements
in any culture and preserving the former could be harmful.

General acceptability
Public and general acceptability of movements to understand
and appreciate social values and their impact on public
health will depend on awareness of their importance, and on
whether governments and civil society organisations take a
lead, preferably with the acceptance of the food, drink, and
allied industries.

Costs
Study of the relevance of ethnic, cultural, and other social
values need not be expensive. In fact, safeguarding health-
promoting elements in an existing food culture may prove
inexpensive. The key factor is official and general recognition
of their importance.

Traditional food systems vary with geography. For example,
traditional foods in India and northern Asia are highly spiced23;
Inuit traditional diets are almost entirely animal-based.24 Tradi-
tional Mediterranean diets include wine and olive oil alongside
a varied intake of vegetables, fruits, fish, legumes, nuts, cereal,
and some meat.25 Several traditional diets, such as those of
Japan and Portugal, are highly salty.

Foods are usually locally sourced and sustainable and include
a large variety of seasonal produce and a significant proportion
of wild animal products. Gatherer–hunter societies are observed
to have better health than agricultural peoples outside high-
income countries.26 27 These traditions often also involve high
levels of physical activity (see chapter 5.1.4).

Box 5.2 Traditional food systems
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Timeframe
Countries in which established cultural values are most
appreciated and followed are especially valuable subjects of
study. In countries where such values have been eroded or
eradicated, research would be valuable for generating new
knowledge of positive aspects of local foods and local food
culture.

Transferability
The character of cultural, ethical, and other social values
varies with the civilisations of which they are a part, but a
general move to examine their impact on patterns of diet,
physical activity, body composition, and health can be world-
wide.

5.1.2.2 Maintenanceof thehealthyaspectsof traditional
waysof life

Political feasibility and acceptability
Identifying, protecting, and promoting healthy traditions is
likely to be acceptable to national and local governments,
particularly when these protect the interests of people in rural
areas and provide livelihoods and employment. The existence
of policies to protect traditional food systems, such as those
of the Mediterranean littoral,58 South Korea (see box 5.3),
and Zhejiang province, China,22 or established active ways of
life, such as everyday cycling,59 suggest that they can be polit-
ically feasible.

Potential impact
BENEFITS: Maintenance and promotion of healthy aspects of
traditional patterns of diet and physical activity can help con-
trol overweight and obesity and chronic diseases, including
cancer. Encouragement of family farms and smallholdings
and of horticulture also provides livelihoods, encourages
local economies, helps communities to become relatively
self-sufficient, and is likely to result in relatively diverse and
nourishing diets.63

HARMS: Identification of the healthy aspects of traditional
diets and ways of life, if this implies rejection of other
aspects, is liable to be disruptive. Because some peoples
express their perception of self worth through traditional

ways of life, including patterns of diet and physical activity,
challenges to any aspect of themmight be seen as a challenge
to their human dignity and self respect.

General acceptability
Promotion of healthy traditions is likely to be acceptable to
communities as long as maintaining these ways of life does
not widen inequalities. People may feel that if they are
encouraged to keep up ‘old’ ways of life, they may miss out
on new technologies and their potential benefits. Involve-
ment of communities in the protection of their traditional
ways of life is essential.

Cost
The cost of actions to identify, protect, and promote healthy
traditions will vary considerably. Without price support from
governments, farmers may not be able to cultivate traditional
or indigenous staple crops.64

Timeframe
Support of traditional ways of life can start immediately
and needs to be maintained. Once eroded or lost, traditions
cannot easily be revived.64

Transferability
Healthy traditions still exist in many countries, regions, and
communities. Agricultural traditions are transferable to other
regions with similar climate and terrain. Traditions in culture
and cuisine are often shared between different societies.63

5.1.2.3 Promotionof the cultureof breastfeeding

Political feasibility and acceptability
With general acceptance that breastfeeding is beneficial to
the health of children and their mothers, its promotion is
likely to be feasible and acceptable. As a result of the United
Nations (UN) Global Strategy on Infant and Young Child
Feeding, formally accepted by the infant formula industry,
many countries have strengthened national policies on
breastfeeding.65 66 Many countries have also adopted UN
Baby-Friendly Hospital or UN Baby-Friendly Community
Initiatives, designed to promote breastfeeding67 (for an exam-
ple see box 5.4). In Northern Ireland, which has the lowest
breastfeeding rate in Europe,68 the Health Promotion Agency
has run successful campaigns to break down the barriers to
breastfeeding in public.69

South Korea, a high-income country,60 has undergone rapid
social change and economic development since the 1970s, but
rates of overweight and obesity and of chronic diseases remain
lower than in countries of comparable average income. This is
thought to be because the country has protected its traditional
food systems, which are relatively high in vegetables and fruits
and low in fat.61 The South Korean government has taken the
lead, together with professional and civil society organisations.
The government has long advised against the importation of
‘Western’ diets, and promotes traditional food culture and cui-
sine, for example by giving newly married women training in the
preparation of traditional dishes.62

Box 5.3 Traditional food systems in South
Korea

In African societies, as in other countries, the attitudes of men
(as fathers and partners and also as traditional tribal elders)
strongly influence whether or not a mother will continue to
breastfeed her child.65

In the Gambia, a small West African country, an intervention
to develop the United Nations Baby-Friendly Community Initia-
tive has raised the rate of initiation of breastfeeding on the first
day of life from 60 to 100 per cent and decreased the introduc-
tion of complementary feeding at 4 months from 90 per cent to
nearly zero.70

Box 5.4 Breastfeeding in the Gambia



76

P A R T 2 • E V I D E N C E A N D E V A L U A T I O N

Potential impact
BENEFITS: Moving towards the achievement of the UN Global
Strategy,71 with its emphasis on the social as well as personal
importance of breastfeeding, will have a major impact on
public health and on population well-being, most of all in
lower-income countries where water supplies are often
unsafe. The fact that breastfeeding protects the mother
against breast cancer, and probably protects her children
against overweight and obesity, is an additional benefit.
HARMS: Mothers unable to breastfeed, or who do not want to
do so, may feel discriminated against.

General acceptability
Social acceptability of breastfeeding influences whether
mothers choose to breastfeed and for how long, and also
influences the attitudes of their partners.65 Public accep-
tance of the social as well as personal desirability of long-
term exclusive breastfeeding will take time, but can change
dramatically.37

Cost
The cost of promoting breastfeeding depends on the meth-
ods used, the size of the target audience, and the intensity of
the programmes. Costs at any level are likely to be offset by
public health benefits. Mothers who breastfeed need not
buy formula.

Timeframe
The culture of breastfeeding is now being promoted by many
governments. Translation into environments outside the
home in which mothers feel safe, comfortable, and sup-
ported when they breastfeed will take time — in some coun-
tries, perhaps another generation.37

Transferability
The culture of breastfeeding was universal until a few gen-
erations ago. The most effective programmes are culture
specific.

5.2 School and work

Children spend much of their time at school, as do
employed adults at work. The nature and quality of
food supplied or available in schools and
workplaces, and facilities and opportunities for
recreation and sport, have an impact on patterns of
diet and physical activity. What is eaten at school
and in the workplace, and the amount of physical
activity in these settings, make up a substantial
proportion of overall diets and physical activity.
Also, habits learned at school, and the overall
school and workplace environment, influence
behaviour outside these settings. Schools here also
include pre-school institutions. Universities are not
included here. (Also see chapter 6)

5.2.1 Summaryof evidence

5.2.1.1 Patternsof diet
The food and drink consumed by children at school and by
employed people in the workplace amount to a major part
of overall diets. When nourishing school meals are supplied,
children’s overall diets are generally healthier compared
with those that include foods and drinks consumed at school
that is supplied by parents or caterers, or from vending
machines. The same applies when employed people make
use of canteens offering healthy food, whose prices may be
supported by employers.

Schools
The SLR shows that school-based interventions in Chile can
improve diet.72 A further trial found that school-based actions
increase nutritional awareness, although diet was not
assessed.73 A review, itself incorporating a systematic review
of the evidence on urban health and healthy body weights,
concluded that the school environment is a good setting for

Ethnicity and culture.
Level of confidence in evidence and potential impact of actions

LEVEL OF CONFIDENCE IN EVIDENCE POTENTIAL IMPACT OF ACTIONS

High Medium Low High Medium Low

Examinationof the impact of ethnic,
cultural, andother valuesonpatternsof
diet, bodyfatness, andphysical activity

Maintenanceof thehealthyaspectsof
traditionalwaysof life

Promotionof the cultureof breastfeeding

✔

✔

✔ ✔

✔

✔
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interventions to promote healthy eating.74 Examples of such
interventions include the provision of healthy choices in
vending machines and point-of-purchase nutrition informa-
tion.74 Other reviews also found that effective school-based
environmental interventions make healthy options available
and restrict the availability of competitive foods.75 76 One trial
found that school-based actions increase nutritional aware-
ness.73 A study from the USA successfully promoted sales of
healthy-choice foods in school cafeterias.77

Workplaces
The SLR shows that workplaces are important settings for
influencing diets. It identified six previous literature reviews,
of which four found positive effects,78–81 while two were
inconclusive.82 83 The SLR also included 17 primary studies
set in workplaces,84–101 of which 10 were randomised con-
trolled trials.84–93 Changes included the alteration of vending
machine contents or availability and changes in the cafe-
teria to enhance the availability and prominence of healthy
foods. A meta-analysis possible on eight trials for intake of
vegetables and fruits showed an increase of 0.18 servings per
day.84–87 89–91 93 All but one88 of nine studies reported a
decrease in fat intake.86–88 90 92–94 97 101 One review found
that interventions involving health screening, counselling,
and environmental changes improved nutrition among
employees during the intervention.102

5.2.1.2 Breastfeeding
Employed women are more likely to continue breastfeeding
when employers allow for this and provide time and space for
breastfeeding.

Longer maternity leave and enabling workplace policies
promote breastfeeding.103–105 The reverse also applies.106–108

5.2.1.3 Overweight andobesity
‘Fast food’ and other convenience foods, including pre-
prepared processed dishes, tend to be higher in energy than
specially prepared meals, especially when these follow nutri-
tional specifications. Sugary drinks are also a probable cause
of overweight and obesity; children who consume sugary
drinks are more likely to be overweight or obese.109

Schools
Many countries, including the UK,92 have evidence-based
recommendations on nutrition in schools. In Otago, New
Zealand, the 2-year APPLE intervention used a combination
of activity coordinators and basic nutrition education in
schools.110–112 It reduced the rate of excess weight gain in pri-
mary school-age children and increased participation in phys-
ical activity. The Be Active Eat Well intervention in Colac,
Australia, targeted children aged 4–12 and reduced excess
weight gain by building community capacity to promote
healthy eating and physical activity.113 Other studies have not
shown an effect.

Workplaces
A randomised controlled trial from Japan of a worksite-based
individual programme was effective at achieving weight loss
in employees, though the intervention was expensive.114

5.2.1.4 Physical activity
Levels of physical activity of schoolchildren and employed
people are influenced by the available facilities on and off the
premises and, in the case of schools, the presence or absence
of physical training and recreation and sports facilities.

Schools
The SLR showed strong evidence from a review of nine
school-based trials for the efficacy of whole-school,
integrated interventions to increase physical activity in
children.115

Another review assessed 57 studies.116 For adolescents, it
found strong evidence for the effectiveness of school-based
interventions that also involved family or community
elements. Evidence for younger children was limited or
absent. A review of active travel interventions, mostly among
primary schoolchildren, found that promotion of cycling
leads to large self-reported increases in cycling, particularly
if supported by parents and the local community.117 It also
found that mapping safe routes to school and walk and bike
days, involving the curriculum, parents, and the community,
can increase self-reported walking and cycling.

A review of interventions targeting adolescent girls found
some evidence for interventions in school settings to promote
physical activity.118 For those targeting only physical activity,
interventions outside physical education lessons can lead
to moderate-to-large increases in physical activity for up
to 6 months. Another review found evidence of more phys-
ical activity among children under 13 from interventions
involving both schools and the family and/or community
agencies.119

Workplaces
The SLR included three reviews on workplace interven-
tions.120–122 They showed limited evidence for a drop in
absenteeism.120 122 Other reviews found that supportive
workplaces encourage active commuting.123 Reviews and a
randomised controlled trial124 found that when encouraged,
people walk more at work, and that barriers to cycling to and
from work include lack of cycle paths and facilities to lock
up bicycles.124–127 Stair use is encouraged by motivational
signs and music.127 People with physically active jobs are less
likely to engage in recreational activity than people with
sedentary jobs.125 126

5.2.2 Evaluationof evidence

Provision of healthy foods and drinks and of regular physi-
cal activity in schools is of fundamental importance. This
includes the supply of healthy school meals and of facilities
for recreation, exercise, and sport in and out of school hours.
Much the same also applies to institutions other than schools,
such as hospitals, homes providing care, prisons, and armed
forces facilities. In schools, nutrition and physical activity are
also of vital importance as academic subjects. The provision
of healthy food and of facilities for physical activity is also
important in workplaces.

The evidence shows that isolated interventions, even
when meticulously carried out, may not have much effect
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sometimes even during the intervention, with the possible
exception of programmes designed to increase physical
activity. However, concerted programmes are needed at
national and local levels, supported by governments and
enacted as formal regulations. Less formal programmes are
more effective when they involve the family, colleagues, and
the community and are sustained. Responsibility rests with
institution governors, private employers, and, in particular in
the case of state schools and public employment, with
governments. A key question is whether standards for prac-
tical and academic diet and physical activity in schools can
be set and followed successfully on the basis of voluntary
agreements and codes, or whether these should be the
subject of legislation (for which, see chapter 5.4).

Taking the evidence all together, the Panel has chosen to
consider evaluation of four options for possible action. These
are introduction or strengthening of academic and practical
nutrition and physical activity in school curricula; introduc-
tion or maintenance of nutrition standards for school meals;
restriction of access to unhealthy foods, drinks, and snacks
in schools, other institutions, and workplaces; and encour-
agement of healthy eating and regular physical activity and
facilities for breastfeeding in workplaces.

5.2.2.1 Introductionor strengtheningof academic and
practical nutritionandphysical activityin school
curricula

Political feasibility and acceptability
A number of governments and school authorities are now
restoring academic and practical nutrition and physical activ-
ity in school curricula. It is important that these changes are
introduced as part of a concerted package, with explicit
reasons, and that support is given by government both to
state and private schools. A key issue is whether promotion
of healthy diet and physical activity in schools should be
voluntary or mandatory. (See chapter 5.4)

Potential impact
BENEFITS: The national benefit of a primary and secondary
education system that produces healthy, fit, and productive
school leavers is potentially immense. Such children and
young adults will contribute more to economic activity and
also be better protected against chronic diseases, including
cancer.
HARMS: Compulsory study and practice of nutrition and phys-
ical activity displace other subjects from the curriculum.
Sports and recreation take up time outside normal school
hours — this may be seen as a loss or as a benefit.

General acceptability
Most parents and students are likely to welcome or accept
diet and nutrition, and school meals and physical activity in
the formal curriculum (see boxes 5.5 and 5.6) or outside it
(see box 5.7). Some teachers may find inclusion of these sub-
jects challenging, given all the demands on their time.

Cost
The cost of restoring school kitchens, and of restoring sports
and recreation grounds to their former state, will be high and
possibly impractical without substantial support from public
funds. The cost of appropriately trained staff will also be
high. The cost of restored and new academic curricula,
devised in association with national expert bodies, will be
low. Overall costing needs to take into account social and
public health benefits.

Since 1995, the World Health Organization (WHO) has been
encouraging ‘Health-Promoting Schools’ through its regional
networks in Europe, the Americas, and the Western Pacific.
Although definitions vary, depending on need and circumstance,
a health-promoting school can be characterised as one con-
stantly strengthening its capacity as a healthy setting for living,
learning, and working.128

For example, in Slovenia, students were involved in setting
priorities for improving the school’s health-promoting status. This
led to improvements in the school environment, with many
trees, shrubs, and flowers being planted and a small basketball
court established. It also featured health-promoting projects,
such as an activity day and experiments to measure harmful com-
ponents in tobacco smoke.129

In the Western Pacific, a series of guidelines for schools was
published in 1999 as part of the ‘Healthy Islands’ initiative.130 The
guidelines include practical advice to schools on how to be
health promoting, including the importance of involving the
wider community and improving the overall ethos of the school.

In Columbia, one school gave chicks to pairs of primary
schoolchildren to raise. The results mirrored life, with some
chicks running away or abandoned and some ‘couples’ separat-
ing, leaving single parents. This was just one of many experi-
mental approaches to health promotion in schools running
throughout the Americas. Children are learning healthy habits
in interesting and original ways, improving their diets and
increasing their physical activity, building self-esteem and avoid-
ing risky behaviours, and helping to improve living conditions in
their communities by participating in ‘ecology days’ and recycling
programmes.131

Box 5.5 Health-Promoting Schools

In Chile, primary schoolchildren in five schools in three cities were
targeted with a campaign to improve health.72 As part of the
6-month intervention, meetings were held with private owners
of school lunch kiosks to encourage the sale of healthier foods.
Other elements of the intervention were nutrition education for
parents and children, 90 minutes of additional physical activity
each week, and encouragement of physical activity during breaks
(recesses).

Measures of adiposity showed statistically significant
improvements in boys but not girls in the intervention group.
Levels of physical fitness improved significantly in both boys
and girls in the intervention group.

Box 5.6 Active schoolchildren in Chile
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Timeframe
This strategic objective needs to be phased in over a period
of say 5–15 years. Opportunistic actions, such as facilities
shared with other schools and institutions, can speed the
process.

Transferability
Examples of success need to be recorded and made known
to other schools, in the same and other countries, with
allowance for local circumstances.

5.2.2.2 Introduction ormaintenance of nutrition standards
for schoolmeals

Political feasibility and acceptability
The reintroduction of healthy meals for children in schools is
a major undertaking, but can be politically feasible (see
boxes 5.8 and 5.9). It requires action and support from
government, effective advocacy from civil society organisa-
tions, support from teachers, school governors, health
professionals, and the media, and general support from par-
ents and carers. (On the issue of whether standards should
be voluntary or mandatory, see chapter 5.4.)

Potential impact
BENEFITS: Provision of nourishing meals to children in primary
and preferably also secondary schools may improve the
behaviour and academic performance of pupils, as well as
reduce rates of overweight and obesity, and of undernutrition.
HARMS: None other than issues of cost. However, if these
foods are unpopular, students may elect to go outside school
to buy their favoured snacks. This may make them vulnera-
ble to harm. There may also be increased wastage from
healthy foods, which tend to have a shorter shelf-life than
more highly processed foods.

General acceptability
Children and parents accustomed to a ‘free-for-all’ in which
schools take little responsibility for what pupils eat and drink
while at school will take time to adjust to a new system where
food and drink is an intrinsic part of the education system.

Cost
The provision of meals to children in school is a major
expense, involving the restoration of kitchens and the

employment of trained staff. These costs should be weighed
against the benefits of better-educated and healthier school-
children.

Timeframe
National plans to reintroduce nourishing school meals are
strategic and can be expected to take perhaps 5–15 years to
be fully effective.

Transferability
Examples of best practice should be made known nationally
and internationally.

5.2.2.3 Restrictionof accesstounhealthyfoods, drinks, and
snacksin schools, other insitutions, andworkplaces

Political feasibility and acceptability
This issue is politically sensitive. The prevailing political
ideology in most countries now favours deregulation and
derestriction. In the UK, for example, proposals that govern-
ment should intervene in commercial transactions between
the food and drink manufacturing and catering industries
have been denigrated as ‘nanny state’ policy. This attitude has
changed in the school context, partly because of the epidemic
of overweight and obesity among children and young people
and partly because those responsible for schools clearly have
a duty to protect the health and welfare of children. The
financial and economic tumult beginning in September 2008
may also make derestriction less popular. In general,
governments still need encouragement to accept that restric-
tions and regulations can enable and empower people and
are not merely negative.

Potential impact
BENEFITS: Decreasing availability of processed foods high in
sugar, refined starches, fat or salt, and of sugary drinks will
reduce overweight and obesity, and the cancers of which
these factors are a cause.
HARMS: None other than cost.

General acceptability
Where it is accepted that sugary drinks and processed foods
and snacks high in energy make children overweight and
obese, it is likely that school authorities and parents will
support the restriction of unhealthy foods and drinks (see box
5.10). If changes are not popular, students are more likely to
purchase food off-site.

Cost
Unhealthy foods and drinks are commonly contained in
vending machines supplied by transnational food and drink
companies, who pay schools and other institutions fees on
which they may become dependent.145 Loss of funds from
such sources needs to be compensated with money from
public sources.

Timeframe
Removal of vending machines, or substitution of healthy for
unhealthy snacks, takes little time.

These have been established by various national governments,
supported by the UN Education, Science and Culture Organiza-
tion (UNESCO). They are based in villages or slum areas and use
methods that work outside the formal education system. The
type of education provided depends on local need.

In the Asia-Pacific region, examples include provision of
agricultural skills and sports activities (Viet Nam)132; food-
processing skills (Philippines)133; local culture and indigenous
knowledge (Nepal)134; and soccer, volleyball, and home farming
(Papua New Guinea).135

Box 5.7 Community learning centres
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Transferability
Most interventions have been carried out in high-income
countries, but are transferable.

5.2.2.4 Encouragementof healthyeatingand regular
physical activityand facilitiesfor breastfeeding in
workplaces

Political feasibility and acceptability
Many employers provide nourishing food, often at subsidised
prices. Many also promote physical activity at work. Gov-
ernment endorsement of such schemes would be politically
feasible. It is less likely that governments would support
mandatory requirements unless pressed to do so by civil
society and professional organisations. Employers prefer vol-
untary codes, such as those that facilitate breastfeeding but
do not include legislation requiring extended maternity leave.
(Also see chapter 5.4)

Potential impact
BENEFITS: Increasing the availability of healthy foods and
drinks and correspondingly decreasing availability of
unhealthy alternatives is effective in reducing weight
increase, overweight, and obesity and the cancers of which
these factors are a cause. Increasing the availability of healthy
foods is liable also to reduce the risk of other chronic diseases.
Women who see their employers as being interested in their
family’s welfare will be more motivated and productive.146

Maternity leave provision improves employee retention.103 104
146 147 Sustained physical activity also reduces the risk of

Brazil has what may be the most comprehensive government
programme designed to improve and sustain the quality of food
consumed by primary schoolchildren. In the 1990s, food supplied
to government schools by the federal authorities in Brazil was
routed through Brasília, the capital city. As a result, the staples
consumed in schools were ‘store food’ with a long shelf-life, such
as rice and beans, and school meals tended to be unpalatable
and high in sugar, refined starches, fat, and salt.

Partly to avoid misappropriation, and also for reasons of
public health, new laws passed in 2000 by the government
decentralised the system. The government also stipulated that 70
per cent of the budget for school meals, then amounting to the
equivalent of $US 500 million per year for 34 million children, be
spent on fresh vegetables and fruits and other minimally
processed foods, preferably locally sourced from within the
country’s 5561 municipalities, from local cooperatives and fam-
ily farms.144 These laws are not regarded as politically contro-
versial. Networks of public health professionals have been set up
to advise municipal authorities how best to apply the laws in
local settings.

Box 5.9 Meals in Brazilian state schools

In the Treatwell 5-a-day Study in the USA, availability of fruit and
vegetables was increased in vending machines and break rooms,
which increased intake of vegetables and fruits.85

The Trying Alternative Cafeteria Options in Schools (TACOS),
run in Minneapolis, USA, offered more low-fat foods, backed by
student promotions, and increased sales of lower-fat foods.77

Box 5.10 Better snacks in schools

chronic diseases. Workplace initiatives, including simple
provisions such as cycle racks and shower facilities, are most
effective when part of programmes designed to enhance
general health.123 148 149

HARMS: Working women who take prolonged maternity leave
may lose income or career opportunities.150 Employers that
resent paying costs related to maternity leave may avoid
employing women of child-bearing age. The cost of building
and maintaining some exercise facilities may be high. In
addition, providing such exercise facilities may leave employ-
ers open to legal action arising from injuries.

General acceptability
These initiatives (for examples see box 5.11) are most likely
to be accepted when offered as a whole package, with explicit
explanation and encouragement from government. Canteen
facilities are usually popular, especially if the price of meals
is supported. Parents and potential parents will welcome
extended maternity leave, which may however be resisted by

In England, nutrition standards were reintroduced for foods
available in schools in May 2006, though with staggered dates
for when many of the standards come into effect for school
meals. These include restrictions on confectionery and deep-
fried foods, serving more vegetables and fruits, and making
nuts, seeds, fruit, and vegetables with no added salt, fat, or sugar
the only snacks available.136 Food-based standards have been fol-
lowed by nutrient-based standards.137

The standards are implemented through the School Food
Trust, set up by the Government in 2005 to promote the educa-
tion and health of children and young people by improving the
quality of food supplied and consumed in schools.138 The Trust
was set up in response to a long-running campaign by the
Caroline Walker Trust and other civil society organisations and
the standards based on the guidelines that they had already set
in place.139 140 The implementation and funding became politi-
cally feasible partly due to these campaigns, but also through a
high-profile media campaign that evoked enormous public
support.141

In Scotland, regulations for nutritional requirements for
foods and drinks in schools were approved by the Scottish
Parliament in June 2008 and include both food- and nutrient-
based standards.142 These regulations build on the changes to
school meals that were introduced by the earlier ‘Hungry for
Success’ initiative.143

Box 5.8 Nutrition standards for school food
in the UK
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employers. Most employees will probably welcome moves to
support them in becoming more physically active.

Cost
Installation of canteens and of recreation and sports facilities
is expensive, as is extension of maternity leave. Major devel-
opments like these are likely to be beyond the scope of small
businesses. However, simple initiatives, such as provision of
fruits rather than more processed snacks or water rather than
sugary drinks in meetings, reserving a room for breast-
feeding, more use of stairs, and access to a shower, are
helpful.149 155 At any level of expense, the costings need to
make allowance for likely benefits to the employer, such as
fewer days off sick and increased productivity. Financial
incentives from governments would also help.149 156 Once
built or improved, canteens and facilities for physical
activity can be used more widely, including by the local
community.

Timeframe
Simple initiatives can begin almost immediately. Changes
that involve redesign of workplaces will take more time and
money. Employers can extend maternity leave flexibly.

Transferability
As with other recommendations made in this Report, the
results of these initiatives are best recorded and monitored
for the benefit of employers and staff and also as examples
of good practice that can be adopted elsewhere.

The Australian National Workplace Health Project adds low-fat,
high-fibre foods to vending machines. This scheme was effective
at reducing fat intake.93

Point-of-purchase prompts were used to support changes to
foods offered in worksite studies in Seattle, USA,84 where fruit
and vegetable intakes increased, and in New Zealand, where
consumption of vegetables increased and of fat decreased.101

A UN International Labour Organization (ILO) healthy facto-
ries project based in Cambodia aims to improve working condi-
tions in the country’s garment factories. Many of the workers are
single young women from rural areas. The project addresses lack
of awareness among managers and workers of rights to mater-
nity leave and breastfeeding breaks. It has succeeded in imple-
menting factory-based training and has provided information
materials, and also a television soap opera featuring maternity
protection at work.151

At a US naval base, new cycle paths and exercise facilities have
been provided and small improvements in fitness recorded.152

In Finland, improved facilities (new changing, showering,
and drying rooms) have meant more people cycle and walk to
work.153

When gym and sports facilities have been upgraded across
Royal Australian Air Force bases, more servicemen have become
regularly vigorously active.154

Box5.11 Promotinghealthyfood, breastfeeding,
andphysical activityatwork

School and work.
Level of confidence in evidence and potential impact of actions

LEVEL OF CONFIDENCE IN EVIDENCE POTENTIAL IMPACT OF ACTIONS

High Medium Low High Medium Low

Introductionor strengtheningof academic
andpractical nutritionandphysical activity
in school curricula*

Introductionormaintenanceofnutrition
standardsfor schoolmeals*

Restrictionof accesstounhealthyfoods,
drinks, and snacksin schools, other
institutions, andworkplaces*

Encouragementof healthyeatingand
regular physical activityand facilitiesfor
breastfeeding inworkplaces

✔

✔ ✔

✔

✔ ✔

✔ ✔

*Also see chapter 5.4
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5.3 Social status and equity

All societies, at all levels from local to national, are
socially stratified to a greater or lesser extent.
Relative social status of people and of populations
may be measured in terms of money or other
material possessions, or by educational attainment,
type of occupation, or other factors. However
measured, the further up the social scale, generally
the more choices people have; destitution limits or
eliminates choice. People with most choice may or
may not choose wisely.

Social status is now well recognised as a
determinant of population health. People and
communities of higher status are liable to have
better education, more money, and more access to
pleasant and rewarding activities and to travel
more, and are often (but not always) better adjusted
and happier and, in general, more successful and
better able to adjust to situations of stress. The
effects of social status are relative as well as
absolute: people of lower social status are more
likely to suffer from chronic and other diseases and
to die younger, compared with those of higher social
status, even when their status is high compared with
most people in other countries. Much of the
evidence here concerns economic as well as social
status (also see chapter 4). Equity between sexes
and ethnic, religious, or other groups is an
important issue, but there is little direct evidence
relating to food, nutrition, and physical activity.

5.3.1 Summaryof evidence

5.3.1.1 Patternsof diet
In many high-income and urban communities, people of
lower social status tend to consume more pre-prepared meals,
and eating away from home has become common.157 158 Pre-
prepared restaurant and snack-bar food and ‘fast food’ tend
to be higher in sugar, refined starches, fat or salt, and are often
served in larger portion sizes.158 159

The SLR found that associations between social or eco-
nomic status, usually bracketed as socioeconomic status, and
dietary patterns was not consistent around the world. Other
studies160–166 show that higher socioeconomic status in high-
income countries is associated with relatively high intakes of
vegetables, fruits, and whole grains. National survey data
from the UK confirm that people of low socioeconomic status
have relatively low intakes of vegetables and fruits.160 165 167

The SLR indicates that, in higher-income countries
at least, better-educated people eat less red meat and more
vegetables.12

5.3.1.2 Breastfeeding
The extent and duration of breastfeeding show different pat-
terns in higher- and lower-income countries.168 High rates of
breastfeeding among impoverished communities in low-
income countries are partly because of unbroken traditions,

partly because of encouragement by community workers, and
partly because of lack of money to purchase infant formula.

Women of high socioeconomic status in high-income
countries are more likely to breastfeed their children exclu-
sively and extensively.32 169 The reverse is true in lower-
income countries.30 32 105 169–171 In the USA, women of low
socioeconomic status are more likely to return to work soon
after the birth of their child.103–105Much of the evidence does
not distinguish between social and economic status.

5.3.1.3 Overweight andobesity
For most of the last century, when most adults were not
overweight, adult obesity was uncommon, and few children
were overweight, people of higher social class tended to be
fatter. The reverse is now true: lower social class communi-
ties are more likely to be overweight and obese. In lower-
income countries, nutritional deficiencies and nutrition-
related infectious diseases especially of children now exist
side by side with obesity in the same communities and
families.172 173

The SLR used two previous reviews.174 175 Information up
to 1989 showed higher rates of obesity in women of low
socioeconomic status in high-income countries, and lower
rates in low- to middle-income countries.174 However, data
from 1989–2004 show that high rates of obesity are now
more common among adults and especially women of low
socioeconomic status.175 Other reviews show rapidly rising
rates of weight increase in adults, and adiposity in children,
in high-income countries.176 177 A community intervention
study showed reductions in social gradients with body mass
index.178

In most countries since the 1980s, and especially in ‘mar-
ket economies’, social and economic inequalities have
widened, as have relative rates of overweight and obesity.179

In England, Asian children are more likely to be obese than
white children.180 Two additional studies show that people
of low educational level are more likely to be obese.181 182

Again, much of the evidence does not separate social from
economic status.

5.3.1.4 Physical activity
A similar switch is evident with physical activity. In the past,
lower social class people were often occupationally active and
walked or cycled to and from work. This remains true for a
small minority in high-income countries and a much higher
proportion within lower-income populations. Now, in high-
income countries and also in cities throughout the world,
occupations are principally sedentary and higher social class
people are more likely to be recreationally active.

The SLR shows that urban higher social class adults are
more likely to be physically active.47 183 184 Other studies in
the USA show that low levels of physical activity are more
common among poorly educated people.176 185 Other studies
agree.186–189 Again, a number of studies do not distinguish
between aspects of social and economic status.

The picture in children is less clear, and several reviews
have failed to find a consistent relationship between overall
levels of physical activity and various measures of social, eco-
nomic, or educational status.190
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5.3.2 Evaluationof evidence

Social status and equity have been and remain in a state of
transformation throughout the world. In most ‘market
economies’, the rich have become richer to a greater extent
than the less well off, so that the poor have become relatively
and quite often absolutely more impoverished. These changes
are economic and also social in nature. They have had
dramatic impacts on patterns of diet, physical activity, and
body composition, and thus on the risk of cancer and other
chronic diseases.

Money is not the only measure of status. Social as distinct
from economic status can be measured in terms of relative
position within a given society, freedom of expression and
choice, protection against danger and disease, access to ideas,
information, education, and travel, degree of security, and
more broadly, of confidence, happiness, and hope for the fam-
ily, the community, and the future. The relative integrity of the
fabric of any society is of extreme importance as a determi-
nant of health and well-being, and of degrees of protection
against disease — including cancer. Humans are evidently
adapted to thrive on uncertainty, but extreme insecurity,
whether caused by famine, invasion, chronic impoverish-
ment, or unemployment — or widening gaps in social
inequities — endanger health.

Currently one billion people survive in slums — tene-
ments, shacks, trailers, shanty-towns, and favelas. This esti-
mate is projected to double by 2030.191 The social exclusion
of slum-dwellers is unjust and also dangerous.

Taking the evidence all together, the Panel has chosen to
consider evaluation of one option for possible action. This is
reduction of social inequities.

5.3.2.1 Reductionof social inequities

Political feasibility and acceptability
Reducing and sustaining reduction in social inequities at any
level requires continued political will and committed part-
nership of all actors. This is probably feasible only when lead-
ing national governments pledge to restore a more equitable
world, beginning with their own countries, and institute poli-
cies and programmes that will have these effects, including
increases in social equity and thus in better population health
and well-being. The establishment of the WHO Commission
on Social Determinants of Health, and its 2008 report, are

promising evidence of incipient acceptance of the need for
structural approaches to address this. (See box 5.12)

Meanwhile, many initiatives are being taken at interna-
tional, national, and local level and by industry, employers,
professional organisations, civil society, and other actors.

Potential impact
BENEFITS: Social equity applies to child care, education, health
services, housing, employment, taxes, pensions, and many
other aspects of life. It does not mean equality, but greater
fairness. Increased social equity is likely to reduce rates of
chronic diseases, including cancer. Equitable lower-income
countries and societies are likely to suffer less disease of all
types.
HARMS. Inasmuch as increased equity means redistribution of
wealth and resources, those who currently have the highest
social status may lose some of their privileges. On the other
hand, people at all social and economic levels may value
living in a more equitable society.

Widening health inequities within and between countries have
the effect also of widening the gaps between healthy and sick
populations. In countries at all levels of income, health and ill-
ness follow a social gradient: the lower the social as well as eco-
nomic position, the worse the health.

The Commission on Social Determinants of Health was set up
by WHO in 2005 to collate global evidence, raise societal debate,
and recommend policies with the goal of improving health and
reducing health inequities. A key aim of the Commission, which
was chaired by Michael Marmot (also chair of the Panel respon-
sible for the current report), has been to focus attention on social
determinants of health and health equity and to turn knowledge
into bases for action.192

The Commission’s report, published in 2008, sets out recom-
mendations for action that are guided by three principles.193

These are to improve the conditions of daily life (the circum-
stances in which people are born, grow, live, work, and age); to
tackle the inequitable distribution of power, money, and
resources (that drive the conditions of daily life globally, nation-
ally, and locally); and to measure the problem, evaluate action,
expand the knowledge base, develop a trained workforce, and
raise public awareness.

Box 5.12 WHO Commission on Social
Determinants of Health

Social setting, status, and equity.
Level of confidence in evidence and potential impact of actions

LEVEL OF CONFIDENCE IN EVIDENCE POTENTIAL IMPACT OF ACTIONS

High Medium Low High Medium Low

Reductionof social inequities ✔ ✔
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General acceptability
Privileged people may oppose moves to make their society
more equitable if they see personal loss and do not value
equity.

Cost
Making education, employment, housing, and other major
aspects of society more equitable involves redistribution of
social benefits and entitlements. Cost analyses need to allow
for savings that result from reducing the harms that come
from social inequity and exclusion, such as addiction, crime,
low productivity, and high rates of diseases that are expen-
sive to treat.

Timeframe
Social equity needs to be an indefinite strategy.

Transferability
Ambitious strategies require continual monitoring and adjust-
ment. Lessons learned can be passed on to other societies.

5.4 Multinational bodies and
governments

This section includes multinational bodies such as
United Nations agencies, multinational
governments such as the European Community, and
national, provincial, and local governments.

Relevant United Nations and other multinational
bodies, such as the Codex Alimentarius Commission
and the World Trade Organization, and
international and national governments enact laws,
regulations, standards, codes, and guidelines that
affect food systems and supplies and therefore what
people eat and drink. In Europe, European Union
directives and regulations become national laws, as
do North American Free Trade Association and
Mercosul regulations in North America and
southern Latin America.

United Nations agencies also issue strategies
approved by assembled nation states, of which two
currently concern diet, physical activity, and health;
and infant and young child feeding. These are
influential especially in lower-income countries.
United Nations agencies and many national
governments also issue guidelines, or make
regulations, on food and nutrition, food labelling,
overweight and obesity, breastfeeding, disease
prevention, and physical activity.

Major improvements in public health and safety
usually involve legislation designed to enable,
protect, and encourage as well as to discourage,
restrict, or prohibit. With some exceptions, since
the 1980s many governments have sought to reduce
public health legislation in favour of voluntary
codes of practice agreed by industry and other
actors, which may be promoted by publicly and also
privately funded education and information
campaigns and programmes. However, many
effective laws and regulations remain in force
whose purpose is to protect public health and
safety.

5.4.1 Summaryof evidence

5.4.1.1 Patternsof diet
The SLR identified mixed evidence for efficacy of pro-
grammes sourced and backed by government. In Singapore,
smoking has decreased and regular physical activity
increased, but hypertension and high blood cholesterol lev-
els have continued to increase and rates of diabetes and obe-
sity have not decreased.194 195 In Mauritius, smoking has
been reduced, there has been no change in diabetes, and
hypertension and obesity levels have continued to increase,
while alcohol intake has dropped in men.196 In both cases,
increases in obesity and hypertension might have been faster
without the interventions. The degree to which these exam-
ples can be extrapolated to the rest of the world is unclear.

In 2004, the UK Government launched a Food and Health
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Action Plan.197 This set out to work with the food and drink
industry to improve food labelling, increase the availability
of healthy foods, and reduce the availability of unhealthy
foods and drinks, including alcohol. It aimed to improve food
in schools, with a particular focus on young people, and
to reduce health inequalities. An independent assessment
2 years after the launch highlighted a few areas of success,
such as improved nutritional control of school meals and the
launch of a ‘traffic light’ labelling programme.198 199 However,
the government-sponsored labelling was not universally
used, and controls on advertising to children were less than
intended.198 199

In South Korea, unusually for a country that has gone
through the nutrition transition, relatively high vegetable
consumption has been ascribed partly to the preservation of
the traditional diet.200 In April 2002, the Ministry of Health
and Welfare, working with the Korean Food and Drug Admin-
istration, put in place the Comprehensive Health Promotion
Policy, with health goals including improvement of the nutri-
tional status of South Koreans. The plan includes several
nutrition interventions such as revision and dissemination of
dietary guidelines, enforcement of mandatory nutrition
labelling on processed and packaged foods, provision of
nutrition services to groups at risk, and nutrition information
to the public, as well as breastfeeding promotion. The aims
for 2010 include designating zones around schools where
‘junk food’ may not be sold, regulating ‘junk food’ advert-
ising, and lowering the level of sugars, sodium, and trans-
fatty acids in children’s favourite foods.201

Alcoholic drinks
Legal and fiscal policies designed to control access to and
intake of alcoholic drinks and to raise revenue are enacted
in most countries. Some national and provincial govern-
ments prohibit or restrict sale or consumption of alcoholic
drinks. Laws may include bans on sale to minors; bans on
sale at certain times (as with the UK licensing laws, now
relaxed) or in certain places (filling stations, for example, or
sometimes everywhere except licensed liquor shops); and
requirement for manufacturers to include advice or warnings
on product labels. In most countries it is illegal to drive
with blood levels of alcohol above specified levels, and pun-
ishment of drivers responsible for traffic incidents when
over these limits are more severe. Governments frequently
also publish reports and guides on alcohol overuse and
abuse, on safe limits of alcohol intake, and on alcoholism.

Increasing the prices of alcoholic drinks through taxation
reduces their sales and consumption.202 203 Policies that
restrict both the supply and availability of alcohol are espe-
cially effective in reducing health and social harm caused by
alcohol.204 These include taxation, minimum legal drinking
age, reduced hours of sale, and policies on number, type, or
location of sales outlets. Drink-driving countermeasures are
also effective if vigorously enforced.205–210 In regions with
high-risk alcohol use, such as most European countries, tax-
ation has the greatest and most cost-effective impact on
reducing the average burden of high-risk alcohol use.207–209

(For more on alcoholic drinks see chapter 4.2.1.1 and
box 4.5.)

5.4.1.2 Breastfeeding
Laws, regulations, and guidelines designed to promote breast-
feeding and to discourage mothers from feeding their babies
with infant formula are issued in practically all countries.
Governments of many lower-income countries tend to
specify and when possible enforce more stringent laws, espe-
cially where water supplies are unsafe or where there is
evidence of infant formula manufacturers engaging in
inappropriate marketing. UN codes of practice include
those on baby-friendly hospitals and communities, on the
marketing of breastmilk substitutes, and more recently the
UN Global Strategy on Infant and Young Child Feeding,
endorsed by the Panel responsible for this Report as a means
to prevent breast cancer in mothers and overweight and
obesity in children.

Longer maternity leave, workplace breastfeeding policies,
and jobs that enable mothers to breastfeed their child when
they need to, all promote breastfeeding.104 105 Therefore
national employment policies can increase breastfeeding. In
addition, supportive environments, professional and lay sup-
port, and education initiatives, both pre- and postnatally, all
increase initiation and duration of breastfeeding.30 35 67 211–213

Many of these initiatives can be government led, either
through guidelines or legislation. Legislation that prohibits
the promotion of breastmilk substitutes also increases breast-
feeding.214

5.4.1.3 Overweight andobesity
Many governments at national and local levels are develop-
ing policies to control and prevent overweight and obesity.
This is in response to the rapid rise in incidence of overweight
and obesity in adult populations and also in children and
young people, in high-income countries and also in cities
throughout the world.

Two government-led initiatives from Singapore and
Mauritius that included an aim of reducing obesity have
been evaluated.194–196 A number of other, as yet unevaluated,
initiatives to prevent or reduce weight gain and obesity were
in place in a number of countries at the time of completion
of the review. These include laws to regulate food product
sales in (among others) Brazil, Brunei, Japan, Malaysia,
Saudi Arabia and other members of the Cooperation
Council for the Arab States of the Gulf, and Singapore;215

using the state school system to promote physical activity and
healthy diets to prevent childhood obesity in Mexico and
Brazil; and the ‘Mexico takes Measure’ programme.216

Similarly there are many initiatives from North America,
Europe, and Australasia, as yet unevaluated. These include
school-system-based activity and nutrition regulations
to tackle childhood obesity, such as in Canada;217 guidelines
for local or regional authorities to implement, such as
the ‘Healthy People 2010’ initiative in the USA and the
obesity guidelines and childhood obesity initiatives issued
by the Australian government health department;218 219

and wide-scale cross-departmental government campaigns,
such as the ‘Healthy Weight, Healthy Lives’ campaign
in England.220 Such initiatives could in time provide
evidence for future development of effective public health
measures.221 222
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5.4.1.4 Physical activity
Governments at national and municipal level can readily
enact programmes designed to encourage physical activity. As
mentioned, these can include slowing traffic or closing roads
to traffic, widening pavements (sidewalks), installation of
lanes reserved for bicycles, restoration of abandoned railway
routes as walkways, improvements of parks and open spaces,
and redesign or refurbishing of public buildings. They can
also include increased funding and resources for recreation,
games, and sports for children in and out of schools.

Government-led interventions to increase physical activ-
ity can be effective. These include restoration of compulsory
physical education in schools, together with community-
wide education, school-based physical education, and
enhanced access to places for physical activity.155 223 Effective
campaigns often involve the media.155 224–226 Successful inter-
ventions are multifactorial and multi-actor.105 227 Best prac-
tice in population-wide physical activity policy intervention
is comprehensive, multi-disciplinary, and aimed across the life
course.228

5.4.2 Evaluationof evidence

Legal and fiscal measures, such as those used in various
areas of public health, for example for control of consump-
tion of alcoholic drinks and breastmilk substitutes, clearly
work. Evidence supports the view that if a product or service
is more available and affordable, people will consume or use
it more, whereas if it is less available and affordable, people
will consume or use less of it — even in cases, as with
tobacco and alcohol, where a product may be addictive.

Education and information programmes, whether sourced
by government or other agencies, are an important part
of any comprehensive approach, but by themselves are
not particularly effective. The increase in consumption of sug-
ary drinks and of convenient processed and ‘fast food’, the
decline in physical activity, and the consequent rapid
rise in overweight and obesity in higher-income countries and
in cities throughout the world, now amounts to a global
public health emergency that requires government interven-
tion and sustained support at head of state and prime
ministerial levels.

Specifically, government intervention needs to take the
form of appropriate legal and fiscal measures designed to
make healthy choices more affordable, accessible, and accept-
able. This can begin by review of existing legislation to
ensure that it is likely to improve public health. An immedi-
ate responsibility of government is to ensure that children in
schools are fed well and are physically active and learn the
value of good nutrition, recreation, and sport academically
as well as practically. The same applies to other institutions
such as hospitals, care homes, prisons, and armed forces
facilities, and to government as an employer.

Taking the evidence all together, the Panel has chosen to
consider evaluation of three options for possible action.
These are legislation to protect and improve population
nutrition and physical activity, control obesity, and thus
prevent cancer; regulation of policies on food, nutrition, and
physical activity in schools and other institutions; and

information and education campaigns backed by legislation
and voluntary codes.

5.4.2.1 Legislation toprotect and improvepopulation
nutritionandphysical activity, control obesity, and
thusprevent cancer

Political feasibility and acceptability
As already stated the evidence supports a conclusion that the
rise in overweight and obesity, and in diseases including
cancer with causes in common with overweight and obesity,
now amounts to a world public health crisis that requires
government intervention. Laws and regulations can enable
and encourage as well as discourage and prohibit (see box
5.13). They can be supported by voluntary codes when these
work.

A first step could be a review of existing relevant
legislation to ensure that it is likely to improve public health,
or at least not to have harmful effects. Acceptability depends
on perception both of politicians and the public that over-
weight and obesity, and diseases with environmental, eco-
nomic, and social causes in common with overweight and
obesity, can and need to be controlled by public health
measures involving legislation.

The rapid rise of overweight and obesity in children has
now strengthened political will to this end. Much effective
action will be at international level and thus will require nego-
tiation between governments. In the case of breastfeeding,
the UN ILO Maternity Protection Convention 2000 (No 183)
requires member states to give 14 weeks of maternity leave,
including 6 weeks of compulsory postnatal leave.151 By July
2008, only 15 member states had ratified the convention,
suggesting that legislation for substantial maternity leave is
politically sensitive.229

Legislation can be and is used effectively to protect public
health, for instance by controls on the use of guns, drugs, and
tobacco and on infection and road safety. (Also see chapters 2
and 4)

Laws that affect food systems and supplies are used through-
out the world. Many of these concern control of fraud and
standards for food safety — microbiological and chemical —
and food labelling. Laws on compositional standards for foods
and drinks, usually put in place to combat fraud rather than to
improve public health, have been relaxed in many countries in
favour of more explicit ingredient labelling.

In the USA and Europe, agriculture is heavily subsidised, with
the result that many commodities and foods are produced
(though not necessarily sold) artificially cheaply. Such price
support schemes were designed to protect farmers, not public
health. In many countries, some staple foods such as bread are
subsidised, usually to ensure security of supply, and some foods
or drinks are taxed, again usually not for public health reasons.
Many cities have also enacted laws designed to make walking,
cycling, and other physical activity safer and more accessible and
pleasant.

Box 5.13 Public health legislation
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Potential impact
BENEFITS: National economies prosper more when their pop-
ulations are healthier.230When populations are unhealthy it
is hard for nations to prosper.
HARMS: Equitable legislation designed to make it easier for
people to enjoy healthy diets, remain physically active, and
to stay a healthy weight, and for mothers to breastfeed, will
be generally beneficial. Sections of industry whose products
become more expensive or less accessible will become less
profitable. Many such companies are able to develop new
product ranges or to diversify. Campaigns based mainly on
information tend to be taken up preferentially by better-
educated sections of society and so may to some degree
increase inequity.

General acceptability
Once governments declare their commitment to improve
public health and to use legislation to do so, and once the
public is well aware that serious diseases including cancer
can be controlled and prevented most effectively by use
of legal and fiscal methods, legislation is likely to become
generally acceptable. Industry may welcome unambiguous
leadership from government.

Cost
There are costs to taxpayers of generating, implementing,
and enforcing legislation. Legislative costs may be less
than alternative measures. Plans for legislation need to take
into account the cost benefits of reduced unemployment,
higher productivity, lower healthcare costs, increased inter-
national competitiveness, and other factors. Results need
to be monitored to identify which measures evidently do
or do not work well, to make improvements, and to collect
evidence.

Timeframe
This is an indefinite strategy.

Transferability
Much legislation to improve and protect public health is
transferable, provided it is adapted to local conditions.

5.4.2.2 Regulationofpolicieson food, nutrition, and
physical activityin schoolsandother institutions

Political feasibility and acceptability
Governments may or may not accept the need for legislation
specifically designed to promote healthy nutrition and
regular physical activity and to prevent and control over-
weight and obesity in schools and other institutions. In
general, governments in countries identified as ‘market
economies’ prefer to encourage voluntary codes and to stop
short of legislation. However, by themselves, voluntary codes
have not been shown to be effective. Indeed, the rapid rise
of overweight and obesity particularly among schoolchildren
can be seen as an unplanned and uncontrolled experiment
whose results indicate that lack of regulation has proved to
be damaging to public health and that voluntary agree-
ments are ineffective. Legislation is required to protect

the health inparticular of children, and of people in other
institutional settings such as hospitals, care homes, prisons,
and armed forces facilities. (Also see chapter 5.2)

Potential impact
BENEFITS: Taken all together, the evidence shows that public
health is most effectively protected by appropriate legislation.
Once various countries use legislation as the main driving
force to improve public health, its effectiveness can be
compared against unregulated countries and those relying
on codes of practice and information and education
programmes.
HARMS: None, unless regulation and legislation are seen as
inherently undesirable.

General acceptability
The evidence pointing to the conclusion that health, espe-
cially of children, needs protection by the use of legislation
is strong. Industry prefers voluntary codes, often drawn up
jointly with government. However, there is evidence that
enabling legislative frameworks come to be seen as helpful
by industry because they create ‘a level playing field’ in
which the most responsible actors are not out-done by rela-
tively unscrupulous competitors.

Cost
The cost of legislation depends on its scale and on its impli-
cations and consequences. For example, mandatory nutrition
standards for school meals might increase the cost of foods
and drinks supplied to schoolchildren. Similarly, mandatory
requirements for recreation, physical activity, and sports
facilities in schools will often imply reconstruction of the built
environment of schools or purchase or rent of open space, as
well as more teachers with appropriate qualifications. As
often stated in the policy and action options outlined in these
chapters, a proper account of the cost of major public health
reforms needs to include calculations of cost benefits result-
ing from improved population health.

Timeframe
Major public health reforms are necessarily strategic and may
take 5–10 years to be put fully into effect.

Transferability
Laws governing public health are in principle international.

5.4.2.3 Informationandeducation campaignsbackedby
legislationandvoluntarycodes

Political feasibility and acceptability
Concerted government-sponsored and -backed information
and education campaigns, explaining and facilitating legis-
lation and voluntary codes, may well be the most feasible
and effective way to improve public health. Similarly, poli-
cies and actions designed specifically to prevent cancer are
likely to be most effective when part of international and
national programmes to improve and maintain population
health. This integrated approach is likely to be more politi-
cally acceptable.
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Potential impact
BENEFITS: Once part of concerted integrated plans, informa-
tion and education programmes will be more useful.
HARMS: None, unless the campaigns are not part of con-
certed programmes.

General acceptability
Governments’ commitment to the improvement of public
health, including the use of legislation, will become more
generally acceptable when backed by information and
education campaigns.

Cost
The cost of the campaigns will depend on their scale. As
already stated, a full account will include calculations of cost
benefits.

Timeframe
Given the linkage, the same as for legislation (see chapter
5.4.2.2).

Transferability
The general principle — that ensuring through legislative and
other measures that the public is well informed on issues
relating to food, nutrition, and physical activity is a good in
its own right and a valuable adjunct to other programmes to
improve nutrition — applies globally. The details of individ-
ual regulation and programmes will need to be determined
locally.

5.5 Civil society

Civil society organisations can be comparable in
importance to governments, industry, and the
media in influencing population attitudes and
behaviour. They include non-governmental
organisations, consumer representative
organisations, charities, political parties, and
religious groups. Civil society as used here does not
include industry or its representative and allied
organisations. (For people at personal, family, and
close-knit community level, see chapter 6.)

5.5.1 Summaryof evidence

5.5.1.1 Patternsof diet
The SLR, which itself incorporated earlier systematic reviews,
identified some evidence of efficacy of various programmes
aimed at improving overall diets.75 80 81 95 231–247 Some stud-
ies report increased vegetable and fruit consumption239 246

and decreased fat intake.95 236–238 240–242 244 245

However, many studies failed to show a significant effect on
diets.75 232–235 247

An earlier systematic review assessed 10 large-scale
multifactorial cohort studies, including in the USA the
Pawtucket Heart Health Program, the Stanford Five-City
Project, and the Minnesota Heart Health Project. Six studies
reported a significant decrease in dietary fat intake, while
four showed no significant effect. Three further analyses
showed a small significant increase in vegetable (but not
fruit) intake, from the Californian ‘5-a-day for better health’
campaign; a small significant increase in vegetables and
fruits, from the nationwide US ‘5-a-day for better health’

Multinational bodies and governments.
Level of confidence in evidence and potential impact of actions

LEVEL OF CONFIDENCE IN EVIDENCE POTENTIAL IMPACT OF ACTIONS

High Medium Low High Medium Low

Legislation toprotect and improve
populationnutritionandphysical
activity, control obesity, and thusprevent
cancer

Regulationofpolicieson food, nutrition,
andphysical activityin schoolsandother
institutions*

Informationandeducation campaigns
backedbylegislationandvoluntary
codes

✔ ✔

✔ ✔

✔ ✔

*Also see chapter 5.2
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campaign; and a significant increase in vegetables and fruits,
low-fat milk, wholemeal bread, chicken, and fish and a
significant decrease in butter and fried foods intake, from the
Heartbeat Wales campaign.233 239–243

The SLR included five primary studies,248–252 all from
North America, using churches as a community hub; three of
these were randomised controlled trials.248 250 252 Three stud-
ies248–250 showed increased intake of vegetables and fruits,
while two showed a decrease in fat intake.248 252

5.5.1.2 Breastfeeding
A Cochrane review of 34 trials from 14 countries found that
all forms of extra support for breastfeeding increase duration
of breastfeeding.211 Face-to-face support is likely to be more
effective than telephone support; lay support is associated
with breastfeeding initiation and exclusive breastfeeding,
while professional support can prolong the duration.211Moth-
ers who are HIV positive need more support. UN baby-
friendly hospital policies, such as rooming-in (where the
baby is allowed to stay with the mother 24 hours a day)30
67and hospitals with staff that can provide breastfeeding
support in minority languages, are helpful.35

5.5.1.3 Overweight andobesity
Findings from several community-based obesity prevention
programmes targeting children have indicated some success.
One, Shape Up Somerville, in Massachusetts, USA, increased
physical activity options and availability of ‘healthful’ foods
at home, in school, in the community, and in partnership with
local legislators, restaurants, and healthcare providers.253

5.5.1.4 Physical activity
The SLR found that community interventions can increase
physical activity levels, at least in the short term,155 227 254 but
perhaps not in a church setting.255 Community support
helps,155 especially among disadvantaged families.256

5.5.2 Evaluationof evidence

Interventions carried out by nutrition scientists, epidemiol-
ogists, and other researchers in the community can change
dietary patterns. How effective they are, and to what extent
the changes are sustained after the intervention ends, varies
greatly. Isolated interventions generally have little if any
lasting effect. Interventions that are multifactorial, involving
changes in physical activity as well, and that not only address
the wider environment but also involve family, friends, and
colleagues are more effective. Programmes that are sustained
and have support from all interested actors, including
government at appropriate levels, civil society organis-
ations, professional organisations, industry, employers, and
the media, are most effective. These general remarks also
apply to breastfeeding, overweight and obesity, and physical
activity.

Civil society organisations working in the public interest
also have a wider responsibility, as advocates and watchdogs.
In the environmental field, international organisations such
as Friends of the Earth and Greenpeace continue to have a
major influence on government and industry policy and

practice, as do organisations such as Oxfam and Save the
Children in the fields of social justice and famine relief.
Most of the evidence evaluated below on advocacy is by anal-
ogy, bearing in mind the effectiveness of such organisations.
(Also see box 8.3)

Taking the evidence all together, the Panel has chosen to
consider evaluation of two options for possible action. These
are advocacy and pressure to encourage governments, indus-
try, employers, and other actors to improve public health;
and interventions in the community, schools, and work-
places.

5.5.2.1 Advocacyandpressure toencouragegovernments,
industry, employers, andother actorsto improve
public health

Political feasibility and acceptability
Action by civil society, including public advocacy and direct
action, is accepted by most democratic governments. In less
democratic countries, their work may be supervised or cur-
tailed. Thus in Africa, some governments legislate to regu-
late civil society activity, and in some countries activity seen
to be against the interests of the ruling regime may be ille-
gal or dangerous.257 258 The European Union welcomes
involvement of civil society organisations in shaping cancer
prevention and control policies.259 260

Potential impact
BENEFITS: Representative and accountable civil society organ-
isations now amount to an additional estate within democ-
ratic countries. Their advocacy and support is often essential
to the success of public policies and programmes (see box
5.14). Well set-up organisations are permanent, which gives
them strength of continuity.261

HARMS: When they are properly representative, there are no
losses except to vested interests. Some vociferous civil soci-
ety organisations may not be representative of the groups
they claim to serve.

Trans-fatty acids
In the USA, the Center for Science in the Public Interest (CSPI) and
other civil society organisations, supported by a network of
committed nutrition scientists and epidemiologists, has cam-
paigned successfully to restrict or prohibit the use of trans-fatty
acids in processed foods. The public knew little about this food
ingredient and its malign effects on cardiovascular disease until
CSPI with its supporters campaigned on the issue.262 As from 2006
in New York City, the use of trans-fatty acids in restaurant and
unpackaged foods has been banned.263

Cycling
In the UK, Sustrans has successfully created a national cycle net-
work in partnership with many local authorities and national
government, especially as a means of healthy and active com-
muting, and is working with governments to develop other
policies that encourage physical activity.264 265

Box5.14 Civil societyaction: two examples
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General acceptability
In most countries, citizens are accustomed to having their
interests represented by civil society organisations.

Cost
Civil society organisations, whether charitable by status or
not, characteristically progress work at low costs. Their rev-
enue usually comes from subscriptions, grants, donations,
and legacies.

Timeframe
Many civil society organisations are now engaged in actions
designed to improve public health, some in the areas covered
by this Report, and need more recognition and support.
Opportunistic actions can be mounted quickly. Strategic
actions take longer.

Transferability
Many large civil society organisations work internationally
or globally, and know how to adapt their programmes and
messages.266

5.5.2.2 Interventionsin the community, schools, and
workplaces

Political feasibility and acceptability
In open societies, community interventions and initiatives are
typically feasible and accepted. (See boxes 5.15 and 5.16)

Potential impact
BENEFITS: Community interventions are likely to be more
effective and sustainable than those aimed at people as col-
lections of individuals because they can harness the power
of the community itself.267 Interventions carried out by
scientists may be effective in themselves, and also provide
evidence for the potential effectiveness of scaled-up policies
and actions to be initiated by governments and other actors.
HARMS: Interventions and initiatives felt by a community
to be impositions will not work and may have a negative
effect.267

The Pastoral da Criança in Brazil was established following a
meeting in 1982 between James Grant, then Director of UNICEF,
and Dom Paulo Evaristo Arns, then Cardinal Archbishop of São
Paulo. It is a nationwide organisation of the Catholic church and
involves over 150 000 volunteers in over 3500 municipalities, min-
istering to millions of children.

As part of its work to enable sustainable livelihoods, the Pas-
toral shows communities how to make best use of local freely
available foods, including indigenous and established vegetables,
roots, tubers, cereals (grains), and pulses (legumes). The Pastoral
also makes use of a powder made from cassava leaves, rice (or
wheat) bran, eggshells (sometimes omitted), and nuts and seeds
as a supplement that can be made in the communities with sim-
ple equipment and marketed locally. Although the safety of this
multimistura (multi-mixture) has been questioned, it is estimated
that up to one in six of all Brazilian children have consumed it.

The effectiveness of the Pastoral is in its community roots, the
scale of its network, and its good relations with government at
federal, state, and municipal levels. Its director, Zilda Arns, has
been nominated three times by the federal government for a
Nobel Peace Prize.

Box 5.15 Civil society in the community: the
Catholic Church in Brazil

In the USA, Liveable City, a San Francisco-based campaign organ-
isation, led the proposal for reform of the planning code to pro-
tect streets in the downtown area from excessive traffic,
driveway cuts, and dead street frontages. This action culmi-
nated in the city’s Board of Supervisors approving reforms of
parking legislation in May 2006.268

In New Zealand, Living Streets Aotearoa, a national advocacy
organisation, promotes physical activity through programmes
such as Making Children Count, with a focus on children walk-
ing to school. In 2007 the organisation successfully lobbied
Wellington city council to include in its annual plan a require-
ment for an annual performance measure of the percentage of
primary schoolchildren walking to school.269

Box 5.16 Civil society in the community:
active cities

Civil society.
Level of confidence in evidence and potential impact of actions

LEVEL OF CONFIDENCE IN EVIDENCE POTENTIAL IMPACT OF ACTIONS

High Medium Low High Medium Low

Advocacyandpressure toencourage
governments, industry, employers, and
other actorsto improvepublic health

Interventionsin the community, schools,
andworkplaces

✔

✔

✔

✔
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General acceptability
Some people may resist initiatives designed to protect com-
munity and personal health. Indications are that most peo-
ple welcome such initiatives.

Cost
Action originated by communities can cost little or nothing
except in time and effort, often given voluntarily. Interven-
tions devised by scientists, usually funded with public money
or other grants, though expensive, can be justified by their
potential benefits.270

Timeframe
Very variable depending on the nature of the initiative.

Transferability
Scientific interventions are designed to be repeated in other
contexts. International lay organisations usually take care to
make their initiatives adaptable.

5.6 Conclusions

Once, most work was physically active and lower social class
communities often did not have enough to eat. Now, much
work, and almost all work in cities throughout the world, is
basically sedentary. Also, most people, especially in higher-
income populations and cities, now have enough or more
than enough to eat, increasingly drinks are sugared, and an
increasing amount of food is pre-prepared and processed. For
most populations, patterns of diet and physical activity, and
of overweight and obesity, have shifted, often dramatically,
since the early 1980s. At the same time, many impoverished
populations, variously estimated to amount to between one
sixth and one third of the global population, remain food
insecure. These are massive international social issues.

Culture and values shape patterns of diet and physical
activity, body composition, and breastfeeding practice. These
social determinants of public health are causes of and targets
for change in health. Traditional food cultures and values,
many aspects of which promote health, have now become or
are vulnerable to being eroded or displaced by industrialised
systems. The significance of ethnicity and of traditional
culture and values, including religious and other ethical
systems, on public health is not yet clear. Where there is rea-
son to believe that these social factors, traditional or more
recent, have healthy effects, they need to be protected and
promoted and their effects monitored.

An immediate responsibility of government is to ensure
that schoolchildren are fed well and are physically active,
and learn the value of good nutrition, recreation, and sport,
academically as well as practically. Nutrition and physical
activity need to be formal subjects in the school curriculum.
Nutrition standards for foods and drinks supplied to children
in school need to be mandatory, as do physical education,
recreation, and sport. These are essential during school years
and as education for adult life. The quality of foods and
drinks available in workplaces together with opportunities for
employed mothers to breastfeed, and for physical
activity, are also important. The same applies to hospitals,
care homes, prisons, and armed forces facilities, and to
government itself as an employer.

Privileged minorities are able to eat well, to ensure the
health of their children, and to be relatively physically active
and less overweight. Absolute and relative social inequity is
a cause of general ill-health, overweight and obesity, and
vulnerability to common cancers. Social and associated
inequities between and within nations are wrong and not to
be tolerated.

When interventions address the wider context and involve
the whole community they are more effective. Such inter-
ventions also provide essential evidence that may justify
scaled-up policies and programmes initiated by governments.
Interventions that are sustained and supported by all inter-
ested actors, including public interest groups, government at
appropriate levels, professional groups, the media, and indus-
try, can be effective. Any effect of isolated interventions that
are relatively short term, and focused mainly or only on the
populations studied, is likely to be insubstantial or transient.

Civil society organisations are essential actors. The support
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and leadership of these organisations is crucial to the success
of any major public health programme. Their success in
encouraging government and industry in the environmental
area, in partnership with academics and professional organ-
isations, is impressive. There are also compelling examples of
civil society organisations having a crucial impact in areas
covered by or close to the topic of this Report.

The increase in consumption of sugary drinks and
processed and pre-prepared, energy-dense ‘fast food’, the
decline in physical activity, and the consequent rapid rise in
overweight and obesity in higher-income countries and
in cities throughout the world is now a global public health
emergency. This requires government intervention and
sustained support at head of state and prime ministerial
levels. Specifically, government intervention needs to take
the form of appropriate legal and fiscal measures designed
to make healthy choices more affordable, accessible, and
acceptable.
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Thepreviouschaptersshowthat environmental, economic,
and social factorsinfluenceor even largelydetermine
people’swaysof life, includingwhat theyhabituallyeat
anddrink, howactive theyare, and their degreeof body
fatness. These factorstherefore also affect the risk of
cancer.

Thischapter showsthat personal factorsconcernpeople as
individuals, andalso asmembersof families, of close-knit
groupssuchasextended families, andof local communities
suchasclubsand traditional villages. Familieshave
agreementsthatmaybe regardedaspoliciestobe carried
outbyone familymemberor else sharedwithin the family,
a commonexamplebeing shoppingand foodpreparation,
andagreementsto eat together.

Personal factorscovered in thischapter include family
habitsandvalues; personal knowledge, attitudes, and
beliefs; physical statesof health, well-being, physical
fitness, anddisease, andalsomental andemotional states;
andpersonal characteristicsthat cannotbe changedbut
whichneed tobe taken intoaccount, suchasage, height,
and sex.

6.1 Individuals, families, and communities

Ways of life are learned within the family and the
immediate community and influenced by peers and
wider external factors including the media. Children
learn from parents, other family members, friends,
and their carers, as well as in more formal
educational settings. Adults’ behaviours are often
modified, reinforced, or rejected by partners and
other family members, especially when these are
close such as mothers. Friends, as well as
experiences during childhood, are also important
influences. Older people living with younger family
members are influenced by them.

In some countries, individual values have become
dominant, and contemporary ways of life are
characterised by dispersion of family networks,
marital disharmony, busy work schedules and
geographical mobility. By contrast, in other countries
people traditionally stay in the same place and see
themselves as members of families and communities
such as the village, tribe, or clan, and not just as
individuals. In these settings, the family may remain
the most important influence on behaviour
throughout life, although mass migration from rural
areas into cities weakens traditional family ties. In
Africa especially, the AIDS epidemic has increased
the number of children being raised by
grandparents. Wars and other conflicts also often
break up families, as well as causing food insecurity
or even destitution.

6.1.1 Summaryof evidence

6.1.1.1 Patternsof diet
The systematic literature review (SLR) found that interven-
tions to improve diets are more effective when other family
members are involved.1 There was some evidence that par-
enting styles, and the presence of children within the family,
influence family diets.2 3 More specific evidence on family
influence on consumption of vegetables and fruits or meat4–8

was inconsistent or sparse. Since the conclusion of the SLR,
this evidence base has grown and suggests that the family is
an important environment for influencing children’s eating
habits, with parental examples being particularly important.9

The personal dimension

C H A P T E R 6
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A key period for parents and carers to establish good nutri-
tional habits in children is between the ages of 2 and 5
years.2 10

The family, whatever its structure, provides the environ-
ment in which children learn about food and eat most of their
meals. Both genetics and environment can and do influence
children’s risk of weight gain, overweight, and obesity. How-
ever, it is clear that family ways of life can influence eating
behaviours.11 From infancy onwards, parents and other car-
ers decide what food is available in the home and provide the
setting where foods are eaten.11 People have an in-built pref-
erence for sweet and perhaps salty foods. Acceptance of
other foods is learned; for example, parent-led exposure can
increase children’s acceptance of vegetables.11 12 As children
grow older, and through adolescence, they gain more control
over what they eat and drink. Despite this, parental influence
remains important: by example, by rule-setting, by food
availability, and by family meal-times.11 13–15 Some
parenting practices, such as restricting palatable foods, pres-
suring children to eat all the food on their plate, and offer-
ing foods as rewards, have been suggested to encourage
overeating. Such practices can prompt children to attend to
external cues, such as the availability of food or the amount
remaining on the plate, and divert them from internal cues
of hunger and satiety.11 16–18

6.1.1.2 Breastfeeding
A mother’s attitude to breastfeeding (covered in more detail
in 6.2.2.2) can be influenced by close family members. In
particular, initiation and duration of breastfeeding are influ-
enced by the partner’s attitude and also by the mother’s
mother.19 Involving fathers in breastfeeding education
improves breastfeeding rates.20–23

6.1.1.3 Overweight andobesity
The 2007 World Cancer Research Fund/American Institute
for Cancer Research (WCRF/AICR) Diet and Cancer Report
has established that sedentary activities such as watching
television contribute to weight gain, overweight, and obesity,
particularly in children.24 25 Overweight children are more
likely to have overweight or obese parents. Determining fac-
tors may be partly learned as well as inherited.26 Parental
knowledge and attitudes to obesity are also influential.27 28

Family-based interventions to improve weight maintenance
through diet and activity can be effective for both adults and
children. Studies other than those in the SLR show that

children who eat meals with the family are less likely to be
obese.29 30 Watching television while eating family meals is
linked to relatively low quality of diet. When children watch
television while eating alone, their diets are poorer still.31

Family mealtimes, eating breakfast, and avoiding watch-
ing television while consuming convenience food, all protect
against overweight and obesity.30 32–35 Involving families in
interventions to encourage healthy ways of life increases the
efficacy of the intervention.36

6.1.1.4 Physical activity
The SLR and other studies have found that family involve-
ment makes interventions designed to increase physical
activity more effective.36a Parental and social support
increases physical activity levels among children.37–42

6.1.2 Evaluationof evidence

The importance of the family and other close associates has
tended to be somewhat overlooked in research into factors

The 2007 WCRF/AICR Diet and Cancer Report includes personal
recommendations as well as public health goals. As in this
Report, the personal recommendations are designed for people
‘as communities and families as well as individuals’. Addressing
personal guidelines to people as close-knit group members and
not only as individuals originated with a report written to guide
governments in Latin America. Its approach in this respect was
summarised in the phrase ‘The family eats from the same pot’.51

The first official dietary guidelines issued by the Brazilian federal
government adopted this approach.52

Considering people as members of families and of social net-
works has a number of benefits. It recognises the fact that in a
family it is often one person who habitually purchases food and
(not always the same person) who prepares it. This approach
encourages home cooking and family meals. Applied to physical
activity, it encourages the mutual support known to promote
recreational activity whether within the family or other social
networks. It also discourages solitary purchase and consumption
of food out of or inside the home, which is more likely to be pre-
prepared, ‘fast’ or ‘convenience’, or processed energy-dense
products. It also encourages people who live alone to enjoy
meals in association with others.

Box 6.1 Personal dietary guidelines
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that shape patterns of diet and physical activity, body com-
position, length and duration of breastfeeding, and no doubt
other aspects of personal ways of life. The evidence, though
relatively sparse, is generally consistent. People are more
likely to eat and drink healthily, sustain physical activity,
and control their weight, and mothers are more likely to con-
tinue to breastfeed their children, when supported by family,
friends, and other close associates. (See box 6.1)

Research in which people are studied as group members
and not just as collections of individuals needs to be under-
taken. Taking the evidence all together, the Panel has chosen
to consider evaluation of four options for possible action.
These are encouragement of regular shopping for and prepa-
ration and cooking of meals; inclusion of partners and other
family members in breastfeeding support; building regular
physical activity into everyday life; and a more general
option, support of relevant civil society organisations. The
fifth option, design of interventions to involve families and
clubs, was insufficiently supported by the evidence gathered
for this Report, and was not evaluated.

6.1.2.1 Encouragementof regular preparationand
cookingofmeals

Political feasibility and acceptability
Increasingly, the value of family meals, for general social
reasons as well as those of public health, is accepted. The
World Health Organization (WHO) Global Strategy on Diet,
Physical Activity and Health43 includes recognition of the
value of traditional and other family-based food cultures, as
do the ‘Choosing Health’ White Paper44 and ‘Healthy Weight,
Healthy Lives, A Cross Government Strategy’45 in the UK
and ‘Feeding our Futures’ in New Zealand.46 Other schemes
exist in other countries.47–50

Potential impact
BENEFITS: The preparation, cooking, and communal sharing of
meals, as exemplified by families, teach healthy eating habits
early in life.53 Home-made meals tend to be lower in energy
than pre-prepared and other ‘fast food’ and drink, and so
protect against weight increase, overweight, and obesity, the
cancers for which these factors are a cause, and other chronic
diseases such as diabetes and cardiovascular disease. Eating
meals together at home has been linked to better quality of

diet.32 54 Children in homes where preparation and cooking
are enjoyed as part of family life are more likely themselves
to value and enjoy good food.55 (See box 6.2). People who
live alone will not usually be eating meals with others, but
will still benefit from preparing and cooking meals at home.
HARMS: Shopping for and preparing and cooking family
meals takes time. This can be seen as a benefit rather than
a harm, as it may displace more sedentary activities and is
socially constructive.

General acceptability
Emphasis on the family is generally likely to bring family
members closer together.

Cost
There is no direct relationship between the quality and cost
of diets. Many processed and pre-prepared foods that are
high in fat, refined starches, sugar, or salt may be inexpen-
sive on a per-item basis. Healthier versions of such foods may
carry a price premium. Such less expensive foods are often
relatively low in micronutrients, compared to fresh or home-
prepared products. Preparing food from basic ingredients can
better preserve micronutrient content, and the cost of the raw
ingredients is lower. Consequently, it is possible to spend
little and eat a healthy diet, or to spend more on a less
healthy diet. The converse is also true — it depends on
what is selected.

Timeframe
Reorientation of public health policies so that these are fam-
ily and community centred, within a generally supportive cul-
ture, will take time in countries whose public values are
currently focused on people as individuals. The family- and
community-based approach is natural in most traditional
societies and in many lower-income countries.

Transferability
This approach applies to all societies. Basic messages on
shopping for and preparation and cooking of food are much
the same in most societies.

6.1.2.2 Inclusionofpartnersandother familymembersin
breastfeeding support

Political feasibility and acceptability
The United Nations (UN) Baby-Friendly Hospital Initiative
already encourages breastfeeding support groups.56 Involv-
ing partners and other family members in support of breast-
feeding is likely to be welcomed politically.

Potential impact
BENEFITS: WHO recommends exclusive breastfeeding for 6
months and to continue with breastfeeding for up to 2 years
of age or beyond, supplemented with adequate and safe com-
plementary foods.57 Breastfeeding protects against breast
cancer in the mother and being breastfed probably protects
children against excessive weight gain.
HARMS: Women or partners who have negative feelings about
breastfeeding may feel unfairly pressured by programmes

In the UK, the Food Standards Agency has developed a series of
programmes designed to encourage the preparation and cook-
ing of food at home. In parallel, children aged 11–14 will be
given compulsory cooking lessons as from 2011 or, in schools
with existing facilities, immediately.
These initiatives originated with the ‘Get Cooking!’ campaign

launched by the civil society organisation Sustain (then the
National Food Alliance) in 1994, in partnership with the
Department of Health. By 2008, the campaign had encouraged
the creation of several community schemes.

Box 6.2 Get Cooking!
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designed to encourage partner and family support for breast-
feeding.

General acceptability
Including partners and families in breastfeeding is likely to
be acceptable to most people. (See box 6.3)

Cost
Increasing the rate of breastfeeding is likely to be cost-
effective. One US study published in the mid 1990s estimated
that the healthcare costs for diseases and ailments that are
more common in formula-fed children could amount to
$US 1 billion per year in the USA. Breastfeeding does not
carry the costs associated with formula feeding.60

Timeframe
Many health professionals now involve partners and other
family members in ante-natal programmes designed to
encourage breastfeeding. With support from other actors
such as government ministries of education and relevant
health professional organisations, such initiatives can be
enhanced immediately.

Transferability
The basic messages for any action to promote breastfeeding
are basically the same, and can readily be adapted to be cul-
ture specific.

6.1.2.3 Building regular physical activityinto everydaylife

Political feasibility and acceptability
The importance for health of regular physical activity is now
accepted throughout the world. The issue is whether gov-
ernments are prepared to put major public health pro-
grammes in place, especially when these involve change in
built environments, that will make it safe, easy, and enjoy-
able for people to be physically active now that the physical
activity inherent in most occupations in the past has largely
disappeared. The message that physical activity is vital is sup-
ported by the food and drink industries and their represen-
tative organisations.

Potential impact
BENEFITS: Regular sustained moderate and vigorous physical

activity protects against colon cancer and probably against
postmenopausal and endometrial cancer. It also protects
against overweight and obesity and thus the cancers of
which these are causes. It further protects against cardio-
vascular disease and a range of other chronic physical dis-
eases, is good for psychological health, and improves general
well-being.
HARMS: Some disabled and otherwise physically impeded
people, and many elderly people, may gain relatively limited
benefit from physical activity initiatives in relation to cancer
prevention. In addition, the food manufacturing industry is
likely to continue to support sport and recreation, which may
distract attention from processed energy-dense food and
sugary drinks as causes of overweight and obesity.

General acceptability
There is now general awareness and acceptance that sus-
tained physical activity is a vital part of healthy ways of life.

Cost
A classic public health approach to increasing physical activ-
ity involves a new attitude to the built environment (see
chapter 3). This will include priority being given to walking,
cycling, and other everyday forms of physical activity; the
protection and development of parks, other open spaces, and
wilderness areas; and buildings designed to encourage activ-
ity. Self-funding and profitable fitness and health centres are
valuable, but are available and affordable only for a small
proportion of people, and in any case do not build physical
activity into everyday life as, for example, walking or cycling
to and from work does. The overall costs of reshaping built
environments will be high, as are other major public health
programmes such as provision of safe water and reduction
of urban pollution. Some costs may be shared with industry,
but in general the improvement of public health requires
public money.

Timeframe
There are already many smaller and opportunistic initia-
tives in place. Others can readily be started.

Transferability
The basic principles of public health initiatives designed to
increase physical activity are universal.

6.1.2.4 Support of relevant civil societyorganisations

Political feasibility and acceptability
Civil society organisations are often lead actors in the devel-
opment of public policy. In some fields, notably the envi-
ronment, they have for many years been partners with
governments in the development and planning of public
policies, while retaining their responsibility as advocates
and watchdogs. In the field of this Report, international
civil society organisations concerned with alcohol use and
abuse, and with breastfeeding, also work closely with UN
and other international organisations and with national gov-
ernments. Politicians and civil servants often see civil soci-
ety representatives as essential colleagues. Public health

In the USA, the Texas Department of Health has initiated a
father-to-father breastfeeding support pilot programme. A study
of the programme found that breastfeeding initiation rates
increase at clinics where fathers give advice on breastfeeding and
parenting to other fathers.58 The study concluded that ‘father-
to-father’ breastfeeding education was successful in educating
and empowering fathers, enabling them to support their breast-
feeding family members. A second study found that mothers
with partners participating in the programme were more likely
still to be breastfeeding when their children were 6 months
old.59

Box 6.3 Five stars for the Lone Star state
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initiatives convened by many governments include profes-
sional and academic experts as well as public interest groups
in the design of policy and action plans.

Potential impact
BENEFITS: Policies and actions at international to local level are
much more likely to be effective and to protect public health
when representative and accountable civil society organisa-
tions work as partners with other actors. (See box 6.4). On

a more personal level, initiatives that involve clubs and asso-
ciations, and more formal organisations, are more likely to be
effective, and people, as members of associations or organ-
isations, are themselves more likely to maintain healthy pat-
terns of diet and physical activity and healthy ways of life
generally. People can empower themselves and their families
and colleagues by acting as citizens and becoming energetic
members of civil society organisations, which include pro-
fessional, religious, and other groups working in the public
interest.
HARMS: Vested interests might suffer losses depending on the
nature of the action demanded. When civil society organi-
sations are appropriately accountable and representative of
their members, there are no harms or losses.

Acceptability
Leading civil society organisations have gained high public
credibility and command media attention on a level with gov-
ernment and industry. In lower-income countries, people
are accustomed to working as members of clubs and associ-
ations and as community members.

Cost
Civil society organisations often work on a voluntary basis.
Initiatives in which they are partners are likely to be
economical.

Timeframe
In most of the areas covered by this Report, effective civil
society organisations already exist.

Transferability
The issues covered by this Report, while global, need to be
framed in ways that work in different settings and cultures.

Many civil society, including consumer, organisations are con-
cerned to protect and promote healthy food systems or diets that
protect against disease. On a global level, the People’s Health
Movement, founded in 2000 as a result of a gathering in
Bangladesh of nearly 1500 people from 92 countries, has as part
of its purpose the protection of family farming and gardening
and sustainable rural livelihoods, most of all in lower-income
countries.61 The UN system currently includes a Standing Com-
mittee on Nutrition, also concerned with global food policy,
whose membership includes civil society organisations.62

In the USA, the Center for Science in the Public Interest, set
up in 1971, is principally concerned to protect the interests of
food customers and consumers, and publishes a monthly journal
with a wide circulation.63 In the UK, Sustain, founded in 1985, is
an umbrella group representing over 100 national organisa-
tions involved with agriculture, food, and nutrition policy. Sus-
tain has mounted a series of effective campaigns, for example,
concerned with the marketing of processed food and drink to
children, with promotion of cooking skills in schools, and with
the impact of diet on psychological health.64

Box 6.4 Action in support of healthy food
systems

Individuals, families, and communities.
Level of confidence in evidence and potential impact of actions

LEVEL OF CONFIDENCE IN EVIDENCE POTENTIAL IMPACT OF ACTIONS

High Medium Low High Medium Low

Encouragementof regular preparingand
cookingofmeals

Inclusionofpartnersandother family
membersinbreastfeeding support

Building regular physical activityinto
everydaylife

Support of relevant civil society
organisations

✔

✔

✔

✔ ✔

✔

✔

✔
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6.2 Knowledge, attitudes, and beliefs

Personal knowledge, attitudes, and beliefs are
shaped at school and other places of study, by
religious teachings, by health professionals
(such as nurses, doctors, dietitians) and other
practitioners, and by the media, as well as by
family and the wider community. Many
interventions are designed to reinforce or to
alter knowledge, attitudes, and beliefs, and are
sometimes assessed for efficacy. Interventions
designed to improve diets often also involve
attempts to increase physical activity. These
include mass media population-wide campaigns
as well as smaller-scale community
interventions.

6.2.1 Summaryof evidence

6.2.1.1 Patternsof diet
People often have contrasting beliefs about what is ‘healthy
eating’, which may be deep-seated (also see the previous
chapter). In some traditions, healthy foods are those that
make people ‘big and strong’. For other people, food quality
is mainly an issue of food safety, also the subject of media
and other campaigns. For others, the way that foods are
produced, for instance the degree of processing, is the
key factor.65 People who avoid meat or animal food for
ethical or other reasons may regard such foods as unhealthy.
Peoples’ perceptions of the healthiness of individual foods
and drinks are also affected by media coverage, which may
be distorted for commercial reasons or to sell a story, and
thereby contribute to apparent conflict in healthy eating
messages.

Some of the studies in the SLR adjust for nutritional
knowledge.66 67 Some interventions are designed to increase
knowledge and also measures of healthy eating.68–70 On its
own, increased knowledge may not have much effect on
dietary behaviour, although any effect tends to be greater
in more educated and affluent groups.71–76 Nutrition knowl-
edge and education programmes can enable people to
make better use of food labelling. The SLR shows that inter-
ventions to change dietary habits are more effective
when these include nutrition education components.77–79

A review not in the SLR found that promotional campaigns
can increase awareness of what foods make up healthy
diets, and may prompt people to improve their diets.26 One
review found that people who know that vegetables and
fruits are healthy are more likely to consume relatively high
amounts.80

6.2.1.2 Breastfeeding
A woman’s knowledge, attitude, and beliefs, as well as those
of her partner and close family members (see chapter 6.1),
influence her decision whether or not to breastfeed, and if
so for how long. Intention to breastfeed, and in particular
early timing of this intention, increases duration of breast-
feeding.81 Raised awareness of the benefits of breastfeeding

can reinforce intention and increase initiation and duration
of breastfeeding.82–84

Alternatively, mothers’ beliefs that they have insufficient
milk, that their babies are going hungry, or that breast-
feeding could be harmful all discourage breastfeeding.85 In
many countries, mothers believe that infant formula, or
evaporated or condensed cow’s milk, have special health
benefits.86 Mothers in Africa who are HIV-positive are often
told that the risks of formula feeding are outweighed by
the risk of transmission of AIDS through breastmilk to their
children.87

Initiation and duration of breastfeeding are most likely to
be increased when interventions are integrated, involving
local media campaigns, educational material, and profes-
sional and peer group support. All together, these are most
likely to reinforce or change attitudes and beliefs as well as
knowledge, and thus breastfeeding practice. The most effec-
tive interventions begin early in pregnancy.88 89

6.2.1.3 Overweight andobesity
The 2007 WCRF/AICR Diet and Cancer Report identified
obesity as a cause of a number of common cancers, as well
as of other diseases. Overweight short of obesity is also
identified as increasing the risk of some diseases, including
some cancers. People who are attentive to media coverage
are likely to be aware of these conclusions, without neces-
sarily agreeing with them or acting on them.

Some studies published after the completion of the SLR
found no correlation between knowledge about nutrition and
body fatness as measured by body mass index (BMI).30 90 One
review (also see chapter 5) found that reinforcing interven-
tions by media campaigns and also sustained health profes-
sional and community support increases their effectiveness.26

A study in African Americans found that frequent eating at
‘fast food’ restaurants predicted lack of belief in any rela-
tionship between diet and cancer, low rating of personal
health, and belief that it is difficult to prepare healthy meals
or order healthy foods in restaurants.74

6.2.1.4 Physical activity
Until recently, regular sustained physical activity was seen as
the way to increase physical fitness, but often as not impor-
tant in other ways. Knowledge that active ways of life pro-
tect against many diseases, including colon cancer and
(probably) postmenopausal breast and endometrial cancer,
summarised in the 2007 WCRF/AICR Diet and Cancer
Report, is recent.

The SLR found that knowledge, attitudes, and beliefs are
only inconsistently associated with degrees of physical activ-
ity.40 91 92 Other reviews have found associations. Attitudes to
physical activity are affected by degree of self-belief, per-
ception of time available, sense of other priorities, feeling old,
disability, and whether exercise is seen as enjoyable, boring,
or painful.38 91–95 One study found that a 2-year social mar-
keting campaign changed attitudes to and increased physi-
cal activity among 9–13 year olds.41 96 97

A review of randomised controlled trials of interventions
to encourage sedentary adults to become physically active
found that professional advice and guidance with ongoing
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support can encourage people to be more active in the
short- to mid-term.98 Another review found that promotional
campaigns including media interventions can improve knowl-
edge and awareness of and attitudes to physical activity,
and that people who are already motivated are more likely to
translate this into action.26

6.2.2 Evaluationof evidence

The impact of personal knowledge, attitudes, and beliefs
on diet and physical activity is unclear. Information comes
from different sources, including food and drink manu-
facturers, who may not be impartial. Big stories on ‘food
scares’ or scientific disputes can drown out more measured
information. Attitudes and beliefs may have been formed
early in life when public health messages were different and,
as summarised in the previous chapters, may have deep
social and cultural roots. Interventions designed to measure
the impact of information and education in isolation gener-
ally produce poor results, although they can improve the
efficacy of other initiatives to alter diet and physical activity
behaviour.

What the evidence does show is that attempts to reinforce
or change behaviour are more likely to be effective and sus-
tained when they are concerted and consistent, and sup-
ported in the family and community and by health
professionals — and also other actors such as government,
civil society organisations, industry, employers, and the
media. (See box 6.5)

As with the previous section, more research needs to
be undertaken to examine the effect of people’s knowledge,
attitudes, and beliefs on their ways of life. Taking the
evidence all together, the Panel has chosen to consider
evaluation of two options for possible action. These
are promotion of interventions that include support
from knowledgeable family members; and promotion of
the value of breastfeeding, particularly to women early in
pregnancy.

6.2.2.1 Promotionof interventionsthat includesupport
fromknowledgeable familymembers

Political feasibility and acceptability
Support and reinforcement of family and community values
is likely to be welcomed politically.

Potential impact
BENEFITS: Giving priority to concerted and consistent initia-
tives and actions involving support from respected knowl-
edgeable people is likely to have considerable impact on
public health.
HARMS: Solitary people will not benefit from this approach.

General acceptability
Any initiative or action that combines knowledge with action
is likely to be generally popular.

Cost
Working with family members with special knowledge is
likely to be more economical as well as more effective.

Timeframe
Many initiatives, including formal studies, already involve
experts. At a national level, recognition that this approach is
more effective, and is more appropriate in a public health
context, may take some time in countries whose culture is
individualistic.

Transferability
By its nature, a family and community approach, while con-
ceptually universal, needs to harmonise with local culture
and custom. It follows that those responsible for initiating
and carrying out initiatives need to have a good under-
standing of the personal and social nature of the people they
are working with.

6.2.2.2 Promotionof thevalueofbreastfeeding,
particularlyearlyinpregnancy

Political feasibility and acceptability
The success of the UN Baby-Friendly Hospital Initiative
indicates that extension of breastfeeding advice prenatally,
including to women and their partners planning to have
children, is already generally accepted. All breastfeeding
promotion programmes need to be developed in partnership
with the leading global civil society networks.

Potential impact
BENEFITS: Most women have decided how they will feed their
child by the start of the final 3 months of their pregnancy.117

Educating parents at earlier stages of pregnancy will inform
and strengthen that decision in favour of breastfeeding.
Knowledge that extended exclusive breastfeeding is an
important protection against breast cancer and probably
protects the child against overweight and obesity is a further
reason to breastfeed. (See box 6.6)
HARMS: Delivering prenatal education in a hospital or other
healthcare setting may exclude groups of mothers who have

The SLR carried out for this Report summarises evidence
from studies carried out in higher- and also lower-income coun-
tries, consistently showing that education and information
programmes are effective when they are part of concerted
action.79 99–113 Such programmes take many forms, such as media
campaigns, internet information, printed literature, point-of-sale
displays, signs, cookery skills courses, and ‘health fairs’.

The evidence also shows that in isolation, information and
education may not be effective or translate into action. Effective
programmes include information and education as but one
essential component of concerted approaches, which may
involve community action, encouragement of clubs and other
mutual support groups, and support from influential actors such
as health professional organisations and other public opinion-
formers.114

Box 6.5 Information and education:
necessary support
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poor access to these services. Ideally, interventions should
target these groups, finding innovative ways to reach and
engage them.84

General acceptability
Promoting breastfeeding pre- and postnatally is likely to be
acceptable to most people.

Cost
The long-term savings from national and local promotion of
breastfeeding are likely to be higher than the costs. Cost
analyses need to take all factors into account.

Timeframe
Steady development of breastfeeding promotion is an
indefinite strategy. Extension of current programmes into
the prenatal and preconceptual periods might take a year
or so, depending on how advanced such programmes
already are.

Transferability
Breastfeeding promotion is already a global strategy.

The UN Baby-Friendly Hospital Initiative supports prenatal as well
as postnatal promotion of breastfeeding.56 By 2008, more than
15 000 facilities in 134 countries had Baby-Friendly status.115

The English National Institute for Health and Clinical Excellence
(NICE) recommends the Initiative to improve rates of breast-
feeding and provide cost savings to the National Health Service.
The UN Global Strategy for Infant and Young Child Feeding, pub-
lished in 2003, builds on the Initiative and calls for all national
governments to put in place national policy on infant and young
child feeding and an action plan to implement the policy.57 As a
result, many countries have developed national policies on
breastfeeding.116

Box 6.6 The UN Baby-Friendly Hospital
Initiative

Knowledge, attitudes, and beliefs.
Level of confidence in evidence and potential impact of actions

LEVEL OF CONFIDENCE IN EVIDENCE POTENTIAL IMPACT OF ACTIONS

High Medium Low High Medium Low

Promotionof interventionsthat include
support fromknowledgeable family
members

Promotionof valueofbreastfeeding
particularlyearlyinpregnancy ✔

✔ ✔

✔
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6.3 Physical and psychological states

People’s physical and psychological states affect
their ways of life. Physical states include degrees of
positive health and well-being as well as presence
or absence of debility or disease or risk factors for
disease — including cancer. How much and what
people eat and drink, how active they are, and how
likely they are to become overweight or obese, are
all affected by and may be constrained by the
presence or absence of health or fitness.
Psychological states include degrees of presence or
absence of self-respect, self-determination, self-
confidence, and self-sufficiency, as well as degrees
of depression or euphoria. Habits are also included
here. These have both physical and psychological
aspects, as do hunger and appetite.

6.3.1 Summaryof evidence

6.3.1.1 Patternsof diet
Peoples’ patterns of eating and activity have obvious links to
their state of health. Illness may reduce appetite. Cancer may
affect both appetite and metabolism (see boxes 6.7 and
6.8).118 People with musculoskeletal diseases such as arthri-
tis are less mobile and find it more difficult to shop and to
prepare food. Treatments for cancer commonly affect appetite
and may make the mouth and throat sore and swallowing
difficult.119

The SLR found that interventions including motivational
materials or incentives can improve the quality of diets,104

120–122 and that school-based cooking clubs can make children
more confident to develop cooking skills.123 124 Another
literature review80 shows that people with a developed sense
of confidence in being able to carry out tasks are more likely
to improve their diets and in particular to eat more vegeta-
bles and fruits.74 80 125 126

Emotional states influence food choice, and in turn eating
and food choice can affect emotional states.127 128 Some peo-
ple eat or drink excessively when bored or lonely. Illness,
pain, fear, and tension can reduce food consumption.129

Dieters and people identified as depressed or neurotic may
prefer sweet, fatty, and snack foods.127

6.3.1.2 Breastfeeding
Physical, mental, and emotional states all influence the
length and duration of breastfeeding.

Illness may reduce breastfeeding, particularly when infec-
tion may transmit to the unborn child. Specific health prob-
lems associated with the early stages of breastfeeding, such
as sore or cracked nipples, reduce levels of breastfeeding.130

Mothers taking medication may have to stop breastfeeding
because the drugs or their metabolites can transmit to the
child.119

Mental and emotional states can affect a mother’s decision
to breastfeed. Previous good experience of breastfeeding
increases duration, whereas embarrassment decreases dura-
tion.81 131 Postpartum depression decreases breastfeeding,
though it is not clear whether depression causes cessation
of breastfeeding or the other way round.132 Emotional
support programmes increase initiation and duration of
breastfeeding.84

6.3.1.3 Overweight andobesity
People with low self-esteem may be less likely to decrease
weight in response to encouragement to do so.133 Interven-
tions designed to improve sense of self-worth may be effec-
tive,134 but there is some evidence that children with higher
BMI may have greater dietary self-efficacy.30 A review of
cohort studies found that weight usually increases as a result
of stopping smoking.26

6.3.1.4 Physical activity
Fit people, being physically active, are better able to main-
tain a healthy weight. Sedentary people are more likely to be

Cancer survivors are people living with a diagnosis of cancer, at
any stage from first diagnosis. The 2007 WCRF/AICR Diet and
Cancer Report recommendations for cancer survivors are, for
those able to do so and unless otherwise advised, the same as
those for people without cancer.

There are many circumstances in which having cancer affects
patterns of diet and physical activity. For example, the cancer
itself, medication, or the results of surgery may impair appetite,
the ability to eat, or the absorption of nutrients or increase
nutrient losses, and may also affect physical activity. Mothers
with cancer may find breastfeeding difficult, or when taking
drugs may be advised against it.

Box 6.7 Cancer survivors

Since the 1990s, cancer survivors and their representative organ-
isations have become a significant social force in the USA and
are likely to become so in other countries. This development fol-
lows the establishment of energetic and effective lay organisa-
tions representing the interests of people with HIV/AIDS.
Over the whole course of life, most people in many countries

are affected by cancer, themselves or within their family.
Understanding and taking into account the impact of cancer

on patterns of diet, physical activity, and body composition, and
the risk of spread or recurrence of cancer, is a major challenge to
relevant public health professionals. Equally, the impact of
dietary patterns, body composition, and physical activity on out-
come in cancer survivors is under-investigated. Research in this
area is becoming a high priority and is in part being driven by
civil society organisations created by cancer survivors, as well as
by established bodies such as the US National Cancer Institute,
the American Cancer Society, and the American Institute for
Cancer Research. Success in understanding the relationship
between food, nutrition, and physical activity and the
progression of cancer (either as the risk of progression or new
cancer, as quality of life, or as length of survival), and in taking
action, is likely to come from alliances between cancer survivor
organisations, other relevant civil society organisations, research
institutes, government, appropriate health professional organi-
sations, and other actors including industry.

Box 6.8 Cancer survivors and their
organisations
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or become overweight or obese. Illness may reduce the desire
or ability to be physically active, because of the illness itself
or because of adverse effects of treatment. Hospital stays may
also have an impact on food consumption and activity.

Poor health or being unfit can be barriers to physical
activity.92 93 95 Smokers are less likely to be physically active.91

92 95 135 The SLR shows that, in adults, confidence in ability
to be physically active, self-motivation and enjoyment of
physical activity are associated with higher levels of physical
activity.37 91–93 95 135 136 In adolescents, depression is a barrier
to activity.40 137 One review showed that active children are
more likely to have positive motivation and good self-
image.138 Older people are more likely to feel unable to be
physically active.139–142 Emotional states affect levels of phys-
ical activity, which in turn influence emotional states.142 Life
transitions such as getting married, starting a job, and hav-
ing children may lead to lower levels of physical activity in
women.143 144 Adults can be motivated to increase physical
activity by making schedules, setting goals, and arranging
to be active in company.145 Older adults may be motivated by
the social benefits and by feeling that activity will slow down
the ageing process, and discouraged by lack of self-confidence
and not wanting to expose their bodies.

Children up to 8 years of age are more likely to be physi-
cally active if they feel supported by parents and other chil-
dren, and when they enjoy the activity. Active travel is
encouraged when both the children and their parents feel this
is safe and fun. Adolescent girls are more likely to be active
for the same reasons and also when they feel this is a good
way to be or stay slim or when the activity is socially reward-
ing, and less likely to be active if they feel pressured to
conform or compete, or fear harassment.146

6.3.2 Evaluationof evidence

Physical and psychological states shape patterns of
diet, physical activity, and body composition, and also
patterns of breastfeeding. These states, like other personal
factors examined in this chapter, tend to be overlooked by
researchers and need more attention. Policies and practices
applied without consideration of the differences between
populations or people are less likely to be effective. Pro-
grammes initiated by people themselves or by professionals

may need first to address states such as lack of self-efficacy
or poor self-image that impede healthy behaviour.

Taking the evidence all together, the Panel has chosen to
consider evaluation of one general option for possible action.
This is consideration of physical, mental, and emotional
states and their relationship with patterns of diet and
physical activity.

6.3.2.1 Considerationofphysical, mental, andemotional
statesand their relationshipwithpatternsof diet
andphysical activity

Political feasibility and acceptability
Policy-makers may resist approaches that take people’s
personal natures into account, as being inherently more
complicated and expensive. Good evidence that this is a
more effective approach may be needed before it is accepted
by those responsible for administering public money.

Potential impact
BENEFITS: Approaches that take people’s personal character-
istics and situations into account may be more effective.
HARMS: None except as mentioned below. (See Cost)

General acceptability
An implication is that those responsible for policies and
programmes will be especially attentive to the nature of the
people they work with. This may be more demanding
for professionals, but is likely to be very acceptable to the
people themselves.

Cost
If specially trained professionals are needed costs may be
higher. This has to be balanced against the potential benefits.

Timeframe
Like other initiatives proposed in this Report, this is an
indefinite strategy.

Transferability
Between countries and settings with comparatively good
resources, this approach is transferable; less so, where finan-
cial, other material, and professional resources are scarce.

Physical and psychological states.
Level of confidence in evidence and potential impact of actions

LEVEL OF CONFIDENCE IN EVIDENCE POTENTIAL IMPACT OF ACTIONS

High Medium Low High Medium Low

Considerationofphysical, mental, and
emotional statesand their relationship
withpatternsof diet andphysical
activity

✔ ✔
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6.4 Personal characteristics

Personal characteristics such as age, sex, height,
and weight influence patterns of diet, physical
activity, and body composition. A life course
approach to health and well-being and to the
control and prevention of disease, including cancer,
takes into account the importance of the
accumulated experience of life, as well as of factors
that operate at key periods throughout the life
course.

6.4.2 Summaryof evidence

6.4.1.1 Patternsof diet
Age, sex, height, and weight all affect the amount of energy
from food and drink that can be consumed while remaining
in energy balance. Tall heavy young men who are active have
much higher energy requirements than short light older
women who are sedentary.147

Major life events such as leaving home, getting married,
starting work, getting divorced, and bereavement all tend to
alter patterns of diet. Older people are likely to find shopping
and preparing and cooking meals more difficult, and they
may be affected by illness or medication, or by social influ-
ences such as bereavement or isolation. In general, decreased
function, such as that relating to taste, may reduce food
intake.

6.4.1.2 Breastfeeding
In high-income countries, older mothers are more likely to
breastfeed for longer periods of time.81

6.4.1.3 Overweight andobesity
Women on average have a greater proportion of body fat than
men. In sedentary societies, overweight and obesity tend to
increase until old age. Obesity tends to impede physical
activity.

A review of cohort studies found that weight tends to
increase as a result of pregnancy and menopause.26 Evidence
for life events such as marriage, divorce, and changes of work
patterns is not clear.

6.4.1.4 Physical activity
Age, sex, and weight all influence levels of physical activity.
Among populations whose occupations are typically sedentary,
younger people and males are more likely to take part in recre-
ational physical activity. Among populations whose occupa-
tions are usually or often physically demanding, women may
be as active as men, in the fields or house. Obese people are
less likely to be physically active. People tend to become less
physically active as they become older or retired.

The SLR shows that young people, and boys and men, are
more likely to take part in recreational physical activity than
older people, or girls and women.37 39 40 91–93 95 Among children
and adolescents, engagement in physical activity declines
through adolescence.40 Another review found that young
males are more active than young females, and that during

adolescence, physical activity tends to decline with age.138

(See box 6.9)
Being physically active at a younger age does not appear

to be a strong predictor of higher activity levels later in life.
However, participating in sport increases other activity (espe-
cially in adolescent girls) and adolescents who are sedentary
out of school are more likely to be inactive when at school.
The WHO recommends that school-aged children should be
moderately to vigorously physically active for at least 60 min-
utes per day.148 Few achieve this target. Children who lead
relatively inactive lives are likely to sustain these habits into
adulthood.149 (See box 6.10)

6.4.2 Evaluationof evidence

Personal characteristics are important determinants of diet
and physical activity, and thus of the risk of overweight
and obesity. This is notably so at key points in the life course,
and in particular through childhood. The evidence shows that
protection against chronic diseases including cancer, and
promotion of well-being, best begins at the start of life.
Policy-makers, investigators, health professionals, and peo-
ple themselves will be more likely to succeed in maintaining
healthy habits and changing unhealthy habits when they take
these factors into account within a life course approach.

Taking the evidence all together, the Panel has chosen to
consider evaluation of two options for possible action. The
first, similar to the option chosen in the previous section, is
consideration of the effects of age, sex, and size on patterns
of diet and physical activity. The second is promotion of phys-
ical activity especially for children and young people.

A life course approach to promotion of health and well-being
and control and prevention of disease including cancer is likely
to prove effective. It can be applied by policy-makers at popula-
tion level, by investigators concerned with, and health profes-
sionals who aim to improve, the health of groups of people, and
by people themselves. (Also see chapter 2.8)
A life course approach takes into account the whole period of

life, from conception (and preconception) to death (and on to
the next generations). It pays special attention to times in life
when particular actions may have lasting effects, and so when
protection of health and prevention of disease is likely to be
most effective.
With chronic diseases, and also nutritional deficiency and

related infections, the very earliest period of life, from pre-
conception to the age of 2 years, is particularly important. Being
tall as an adult increases or probably increases the risk of
some common cancers (but decreases risk of cardiovascular
disease). Tallness is determined by various factors, some inher-
ited and some affected by early life events that alter the rate
and extent of growth. This does not mean that other times
in life are not important. Prevention of disease and promotion
of health is a lifelong process. This said, the seeds of many
diseases including many common cancers are often sown very
early in life.

Box 6.9 The life course
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6.4.2.1 Considerationof theeffectsof age, sex, and sizeon
patternsof diet andphysical activity

Political feasibility and acceptability
Public health analyses made by UN agencies and national
governments in the past have tended to take a ‘standard’
approach, which has somewhat underplayed the significance
of age, sex, and other personal differences within any popu-
lation. More recent publications, including those concerned
with recommendations on food and nutrition, physical activ-
ity, the control and prevention of obesity, and the control and
prevention of chronic diseases including cancer, have paid
more attention to their significance.

Potential impact
BENEFITS: Policies and programmes tailored to fit people at dif-
ferent stages of life and to take full account of sex, size, and
other personal characteristics will be expected to have a
greater impact.
HARMS: Policies and programmes need to maintain common
themes in order not to become over-complicated. For exam-
ple, nutrition labels that specified energy and nutrient
requirements for males and females at different ages would
be impossibly detailed.

General acceptability
Policies and programmes that allow for age, sex, and other
personal characteristics will be more attractive. The life
course approach to public health needs to be fully explained
and communicated.

Cost
More detailed approaches may involve more resources.

Timeframe
This is an indefinite strategy. Adjusting current documents
to take into account age and sex (and also physical and
psychological states) will take some time.

Transferability
The strategy can be applied universally.

6.4.2.2 Promotionofphysical activityespeciallyfor
childrenandyoungpeople

Political feasibility and acceptability
The importance of physical activity for health especially for
children is now generally accepted. Governments need to put
classic public health programmes in place that will make it
safe, easy, and enjoyable for children — and adults — to be
physically active.

Potential impact
BENEFITS: Regular sustained moderate and vigorous physical
activity protects against colon cancer and probably against
postmenopausal breast and endometrial cancer. It also
protects against overweight and obesity and thus the cancers
of which these are causes. Overweight and obesity tend to
track into adult life, which highlights the importance of
concentrating on raising activity among children. Physically
active children will have the best chance of becoming fit and
active adults, with weights within the healthy range and bet-
ter protected against cancer and other diseases.
HARMS: Children who lack access to physical activity facilities
will lose out relative to others. Otherwise none, except cost.

The Mongolian National Fitness Programme is designed to
create a national physically active culture.150 Initiatives at
national, state, and local levels mostly target children and young
people. A government-sponsored media campaign includes a
weekly 20-minute exercise programme, local exercise pro-
grammes, and sports competitions.

The initiatives are delivered by the Ministry of Health in
partnership with industry and civil society organisations. The
government has developed a national strategic plan in line
with the WHO Global Strategy on Diet, Physical Activity and
Health.

Box 6.10 Getting fit in Mongolia

Personal characteristics.
Level of confidence in evidence and potential impact of actions

LEVEL OF CONFIDENCE IN EVIDENCE POTENTIAL IMPACT OF ACTIONS

High Medium Low High Medium Low

Considerationof the effectsof age, sex
and sizeonpatternsof diet andphysical
activity

Promotionofphysical activityespecially
for childrenandyoungpeople

✔ ✔

✔ ✔
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General acceptability
In the school setting, taking into account the views of
children and parents may increase the acceptability and
hence the effectiveness of such interventions.142 151 But to be
fully effective, physical activity at school in the form of fitness
training, recreation, and sport needs to be compulsory, as
does learning about physical activity and its benefits. (See
chapter 5.2)

Cost
A classic public health approach to increasing physical
activity, with priority given to children, involves equipping all
schools appropriately and reshaping built environments to
make physical activity out of school safe, accessible, and
enjoyable. The overall costs are likely to be high. Some costs
may be shared with industry.

Timeframe
There are already many smaller and opportunistic initiatives
in place. Others can readily be started. Major government-
backed strategies involving substantial changes in schools will
take a period of years to be fully operational.

Transferability
Any national programme of this type is transferable, with
allowance for different circumstances such as climate and
variation in nationally favoured sports.

6.5 Conclusions

People’s ways of life are shaped by experience from early
childhood in their families and by other close associations.
It is consistently apparent from the evidence that people are
more likely to eat and drink healthily, sustain physical activ-
ity, and control their weight, and that mothers are more
likely to continue to breastfeed their children, when they act
as family and group members, together or in support of one
another.

Interventions are therefore more likely to be effective and
sustained when they involve people as members of families,
or involve friends, close-knit communities, and other groups
such as clubs. Addressing people as individuals is less likely
to be effective and less likely to have a sustained effect.

Knowledge of what constitutes healthy patterns of diet
and physical activity, and of healthy body weight, can
improve the efficacy of food labelling and other initiatives to
alter diet and physical activity behaviour. Adequate knowl-
edge, and information to provide it, are essential but, alone,
may not lead to changes in behaviour. Attempts to reinforce
or change behaviour are most likely to be effective and
sustained when these are concerted and supported in the
family and community, by health professionals, and by other
actors including governments. Breastfeeding is most likely to
be sustained when advice on its benefits begins to be given
as early in pregnancy as possible.

Physical and psychological states shape patterns of diet,
physical activity, and body composition, and also patterns of
breastfeeding. Policies and practices applied without con-
sideration of the differences between populations or people
are less likely to be effective. Programmes initiated by peo-
ple themselves or by professionals may need first to address
states that impede healthy behaviour, such as lack of self-
efficacy or poor self-image.

Policy-makers, investigators, and people themselves will
also be more likely to succeed in maintaining healthy habits
and changing unhealthy habits when they take into account
the impact of characteristics such as age and sex, as well as
relevant physical states. This is notably so at key points in the
life course such as adolescence. Effective protection against
chronic diseases including cancer, and promotion of well-
being, begins at the start of life.

Comprehensive programmes designed to ensure that the
rising generation enjoys healthy diets and becomes and
remains physically active need to be given priority within
public health programmes, on a level with those designed to
ensure safe water and to reduce urban pollution.
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Thepreventionof cancer, at all levelsfromglobal to local, isoneof thegreat public health
challengesof the21st century. The task isurgent, important, andachievable. It ispart of
theevengreater task toprevent and control both communicable andnoncommunicable
disease, sustainablyandequitably.

ThisReport isthe culminationof sixyearsofwork involvinghundredsof scientistsand
public health leaders. Responsibilityfor theReport and its judgementsand
recommendationsrestswith thepanel of 23 scientistsfromall over theworld, supported
byobserversfromUnitedNationsandother international agencies, listedat the frontof
theReport.

The recommendationsin chapter 8 areguidedbytheprinciplesin chapter 7. Theyderive
fromtheevidence systematicallycollected first for the2007 WorldCancer Research Fund
(WCRF)/American Institute for Cancer Research (AICR)Diet andCancer Report and then
specificallyfor thisReport, supplementedbyadditional evidence, assummarisedand
evaluated in Part 2. Allowancehasalsobeenmade for gapsin theevidence. Theevidence
concernsthephysical environmental, economic, social andpersonal determinantsof
patternsof diet, physical activity, bodycomposition, andassociated factors, and thusof
cancer, within the termsof referenceof thisReport. Thesedeterminantswill be expected
also toaffect risk of other chronic disease includingdiabetesand cardiovascular disease.

The recommendationsare addressed toactors— thosepeoplewhomakedecisionsor
policyin relevant areas, at all levelsfromUnitedNationsagenciesto families. Thenine
actorsarenot in anorder of priority. Theyare all vital, andvaryin relative importance
dependingon the issue. Theyaremultinational bodies; civil societyorganisations;
government; industry; themedia; workplacesand institutions; schools; health andother
professionals; andpeople – asmembersof communitiesand familiesaswell asindividuals.

Threepointsneedemphasis. First, strategiestoprevent cancer bymeansof food,
nutrition, physical activityandassociated factors,must bepart of anoverall strategyof
prevention, treatment and control. This includesscreening for andearlydetectionof
cancer, andalso treatment andpalliation. It also includescontrol andpreventionof
smokingandother exposure to tobacco, andofother carcinogenic agentssuchas
infections, industrial pollution, andother factors. Anoverall strategywill also integrate
control andpreventionof cancerwith that of obesityandofothermajor diseases, inways
thatworkglobally, in high-incomecountriesandalso inpartsof theworldwhere there
arenoor limited resourcesfor comprehensive treatmentof chronic diseasesincluding
cancer.

Second,while it isessential to identifytheopportunitiesand responsibilitiesof specific
actors, effectivepoliciesandactionsdependonall relevant actorsworking together.
Isolated interventionsrarelyremaineffective.

Third, public healthpoliciesandactions, like those recommendedhere, characteristically
gobeyondwhathealthministriesandhealthprofessionalscando, and cannotbe
achieved simplybyrelyingonpeoplemakingwisepersonal choices. Ensuringhealthy
patternsof diet involveschangesin agriculture and tradepoliciesthat determine food
systemsand supplies. Enabling safe andenjoyabledaytodayphysical activityrequirescivil
engineersandemployersto construct andadapt cities, transportation systems, buildings
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andoffices, inwaysthatwill improvepublic health. Familypoliciestoprefer healthyfood
anddrink are impededbyeconomic and commercial practicesthat have theeffect of
makingprocessed foodhigh in refined starches, sugar, fat or salt, and sugarydrinks
cheap, and sometimesartificiallyso.

ThePanel’s judgementsrecognise theurgent need for cancer prevention. ThePanel has
taken intoaccount the impact of factorssuchasglobal population increase andageing,
economicglobalisation, changesin thephysical environment including climate change,
and the rapidgrowthof citieson theoverall context inwhich the recommended cancer
prevention initiativeswill beundertaken. ThePanel hasalso taken intoaccount the sharp
increasesin the cost andpriceof some staple food commodities, and theglobal economic
downturn that beganduring2008.

There isgood reason for optimism. Cancer ismostlypreventable asexplained in the2007
WCRF/AICRDiet andCancer Report. The recommendationsin chapter 8 arederived from
themostmethodical and comprehensiveprocessyet attempted in thisfield. The Panel
judgesthat theyare thosemost likely, whenmade intopoliciesand thenenactedas
programmes, tobemost effective in thepreventionof cancer.

Theyare also consistentwith recommendationstopreventother chronic diseases.Many
canbegin tobeenacted immediately. Privilegedandwell-informedpeople can toa large
extent protect themselvesbywisepersonal policiesand choices. But almost all people
require anddeserve further protection fromfactorsthat areoutside the control of
individual choices. Oneof theprime responsibilitiesof governmentsistopromotepublic
health asapublic good, supportedbycivil society, industry, themedia, those responsible
for schoolsandworkplaces, health andother professionals, andpeople ascitizens. This
Report isa call for themtoact.
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Thepolicyandaction recommendationsin thenext
chapter aregovernedandguidedbythe sevenprinciples
specified in thischapter. Like the recommendations
themselves, theprinciplesare all interdependent and
mutuallyreinforcingand shouldbe takenasawhole.

Thisreport, theprinciplesbelow, and the
recommendationsare concernedwith food, nutrition,
physical activity, bodycomposition, associated factors,
and thepreventionof cancer.

The recommendationscomplement initiativesto reduce
smokingwhich,withother usesof andexposure to
tobacco, isthe leading single avoidable causeof cancer.

Reliable conclusions derive from careful scrutiny of sound evi-
dence. Evidence is a basis for judgements. These are a basis
for recommendations, and are best guided by principles. The
purpose of principles is to ensure that recommendations will,
when enacted, be most appropriate, purposeful, and effective.
Explicitly stated principles are part of a sound, transparent
process.

7.1 Action is needed

Incidence and trends of cancer, and of obesity — a
cause of a number of cancers — now amount to
a global public health crisis. While there is more to be
learned about the causes of cancer and of obesity,
enough is known to justify policies and actions at all
levels from international to personal.

In the high-income countries of Europe, North America, and
elsewhere, chronic diseases have been the dominant causes
of mortality for over half a century. Now incidence of and
mortality from chronic diseases are dominant throughout
the world, including Asia, Latin America, and much of Africa.
Cardiovascular diseases are generally most common, fol-
lowed by cancer. The greatly increased rates of serious chronic
diseases needs increased recognition and action.

Prevention of cancer needs to be given high priority. One
reason is that most countries do not and will not have the
financial, professional, and other resources for population-
wide screening, medical and surgical treatment, and
palliative care.

The burden of cancer is increasing throughout the world.
The main reasons are an increasing and ageing population.
In some countries another reason is an increase in smoking.
Also, current trends in patterns of diet, physical activity, and
body composition, as shown in chapter 2 of this Report, are
leading to shifts in the patterns of cancer. Populations have
become increasingly sedentary and increasingly fat. With
some exceptions, there is little sign that these trends are
slowing, let alone reversing. Indeed, overweight and obesity
have now become the norm in many countries, and the
increase of overweight in childhood and early life, now
apparently relentless, is likely to increase the incidence of
some cancers later in life.

Since the 1980s, production and consumption of ‘fast’
and other processed foods, convenience foods, and sugared

Principles

C H A P T E R 7
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drinks have increased phenomenally in most countries, as
have physically inactive ways of life and rates of overweight
and obesity. These factors, separately and collectively,
increase the risk of a number of cancers and of other serious
chronic diseases.

This Report confirms the view of many health profes-
sionals, and of many policy-makers and decision-takers in
government, industry, civil society organisations, and the
media, which is that the linked global changes in food sys-
tems and dietary patterns, and increases in sedentary ways
of life, and in overweight and obesity amount to a global
public health crisis. One contribution of this Report is to place
the global increases in incidence of common cancers within
this big picture.

Several nutritional and other biological factors are con-
vincing or probable causes of cancer. These justify public
health goals and personal recommendations, as shown in the
2007 World Cancer Research Fund/American Institute for
Cancer Research (WCRF/AICR) Diet and Cancer Report.
The chapters in Part 2 of this Report address the evidence
that economic, social, and environmental factors are deter-
minants of patterns of diet, physical activity, body composi-
tion, and associated factors that affect the risk of cancer. The
evidence summarised in Part 2 is drawn from a great range
of sources and though inevitably incomplete, is a sufficient
and reliable basis for the policies and actions set out in the
recommendations made in the next chapter.

7.2 The public health approach

Public health is a public good, requiring protection
that needs leadership and concerted and determined
action across many sectors taken at all levels.
Citizens have a right to expect that decisions deter-
mining availability of foods and drinks and opportu-
nities for physical activity in any societal sector are
taken with public health as a top priority.

Patterns of diet and physical activity, and general ways of life,
are shaped by physical environmental, economic, and social
as well as personal factors. Enabling environments increase
the likelihood of positive health, and also protect against
disease.

Maintenance and improvement of public health is the
responsibility of all sectors of society. Governments, one of

whose tasks is to act in the public interest, have a responsi-
bility to protect and promote public health, for instance by
legal, fiscal, or regulatory measures. This is well recognised
in many areas involving public protection, such as food con-
tamination and adulteration, controls on the use of guns,
drugs, and tobacco, and the availability and pricing of alco-
holic drinks. The obligation to use seatbelts and the prohi-
bition of smoking in public places, initially thought by some
to be intolerable interferences with personal liberty, are now
generally respected and appreciated.

All this is part of what is meant by public health being a
public good. Policies and actions designed to improve and
protect public health also need to be equitable, and to make
careful use of financial, human, living, and physical
resources.

Freedom of personal choice is important as a reality and
as an aspiration. Advice offered to people as individuals is
important and valuable, but to be fully effective needs to be
part of a wider set of actions. People of higher income and
education status are generally more inclined and able to
respond to personal advice, so national plans that rely only
on information and education programmes may widen social
inequities. Effective programmes provide people with the
information they need, the education, resources, and oppor-
tunities to use it, and a sense of empowerment to be able to
implement the advice.

In recent decades an ideology based on the concept of the
supremacy of the individual and of individual choice has
become dominant in high-income and also most other coun-
tries. According to this theory, market operations offer peo-
ple options — some healthy, some unhealthy — which they
are free to select, and the responsibility of the state should
usually be confined to offering sound advice on healthy
choices. Failing any demonstration of imperative need, this
is generally the public policy option preferred in recent years
by governments and supported by industry and much of the
media. However, the perception that people’s choices are free
is often mistaken. People’s choices are usually constrained,
limited, or heavily influenced by external factors including
historical and cultural background.

There is a clear imperative to apply the classic public
health approach to the prevention of cancer in relation to
foods and drinks, physical activity, and body composition. As
happened for smoking, the time has come for all sectors of
society to work together to prevent cancer. People are best
seen not just as individual consumers of foods and drinks,
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7.4 Prevention over the life course

The recommendations are designed as the basis of
programmes and practices throughout the course
of life, with special emphasis given to actions that
protect the short- and long-term health of children,
young women, and mothers, as well as adults
generally.

Until recently, most expert reports concerned with the pre-
vention of chronic diseases have tended to give most atten-
tion to the times in life when disease is mostly likely to be
diagnosed. From the point of view of prevention, this time
is late.

Cancer can be prevented at all stages of life, sometimes
even after the processes that lead to cancer have begun.
There is impressive evidence concerning the natural history
of the cancer process, from animal experiments and other
mechanistic studies and from epidemiology, showing that
fetal, infant, and young child nutrition, and also body fatness
and physical inactivity from infancy onwards, are important
determinants of susceptibility to cancer in later life. This
points to the need for interventions and actions not only in
adult life but as early in life as possible including before birth
and in childhood, as well as throughout life.

Taking action to prevent cancer, and also to reduce the risk
of recurrence of cancer, is always worthwhile, personally and
as an example to family, friends, and colleagues. Effective
programmes to prevent cancer are likely to be addressed to
children, young women, and mothers, as well as the more
traditionally recognised at-risk groups and adults in general.

7.5 Cancer in context

Recommendations of all types designed to prevent
cancer will be most effective when they are inte-
grated with those designed to prevent obesity, other
chronic diseases, and other diseases with broadly
similar causes.

The Panel’s responsibility has been to agree recommenda-
tions for public policies and actions most likely to help ful-
fil the public health goals specified in the 2007 WCRF/AICR
Diet and Cancer Report, which when followed will help to
prevent cancer.

The recommendations in both Reports have been devel-
oped to harmonise with recommendations for the prevention
of other diseases, the risks of which are modified by factors
similar to those that affect the risk of cancer. These include
other chronic diseases. It is good public health policy to aim
to prevent diseases with causes in common all together.

Such integrated approaches imply alliances of actors,
which should avoid wasteful and frustrating rivalry and
competition for resources and media coverage, and instead
pool resources and establish common programmes.

goods and services, but also as actors themselves — citizens
who can influence the practices in their own families and
communities, and who can also affect the policies of gov-
ernments, industry, employers, and other actors.

7.3 All actors to work in concert

To be effective, policies, programmes, and actions
designed to prevent cancer among populations, by
whatever means and whether at international or local
level, need to ensure that all relevant actors are part-
ners in the planning and enactment of policies.

The recommendations target all relevant actors:

Multinational bodies
Civil society organisations
Government
Industry
Media
Schools
Workplaces and other institutions
Health and other professionals
People

The actors are the policy-makers and decision-takers work-
ing within these groups, and people, acting as members of
communities and families as well as individuals. The range
of these groups reflects the scope of public health policy.

Of these, the international public and private sectors,
including institutions and industries now operating globally,
have since the 1980s become increasingly powerful. Their
challenge is to give the necessary priority to the promotion
of health and protection against disease, including prevention
of cancer.

Policies and actions designed to improve public health are
sometimes thought to be uniformly against commercial inter-
ests. Sometimes this may be so, but there is no reason to
accept this as a general rule. Indeed, enhanced awareness of
the value of healthy diets is likely to encourage people with
adequate resources to spend more time and money on foods
and drinks. Programmes and practices designed to improve
public health are also liable to be electorally popular, espe-
cially now that overweight, obesity, and related disorders and
diseases have become so common among young people,
including children.

The nine actors have different natures and responsibilities,
and one actor may take the lead in any initiative. For exam-
ple, government needs to take the lead in any initiative
involving legislation, and manufacturers, retailers, and cater-
ers have the most direct responsibility for the formulation and
reformulation of processed meals, snacks, foods, and drinks.
Above all, what is now needed is action integrated across all
sectors. The success of substantial public health initiatives
depends on actors working together as partners.
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7.6 Aspiration and achievement

Effective recommendations combine a number of
qualities. Those specified in this Report are designed
to be positive, challenging but feasible, and sustain-
able and equitable.

Wherever possible, the recommendations are framed posi-
tively. This approach has special importance for cancer. It is
commonly supposed that environmental and other external
factors that modify the risk of cancer only increase this risk.
This perception, formed from knowledge of the effects of
radiation, smoking, and other carcinogens, is understand-
able. However, the science shows that cancer cannot simply
be ascribed to exposure to carcinogens, but is also affected
by the interplay of various protective and adverse exposures
operating at different times of life.

The most appropriate and effective approach to the pre-
vention of cancer by food and nutrition, physical activity, and
associated factors is positive. This implies stressing the pro-
tective effect of the dietary and physical activity patterns and
ranges of body weight recommended in the 2007
WCRF/AICR Diet and Cancer Report.

Some of the recommendations are challenging. Given
collaboration between all actors, they are feasible. The rec-
ommendations recognise major economic, social, and envi-
ronmental changes increasingly affecting the health and
well-being of the human species and the living and physical
world. These include population growth, climate change,
environmental degradation, and shifts in food systems and
prices, and increasing scarcity of energy and water, and
foods such as fish. More recent challenges include the global
rise in the prices of staple food commodities, and the global
economic recession that began in 2008. The recommenda-
tions are designed to be the basis for interventions and
actions that are sustainable economically, socially, environ-
mentally, and in other ways and that will promote more
equitable societies.

7.7 Strategic action

Cancers often take a long time to become apparent.
The processes by which public policies are agreed,
enacted, and take effect also take a long time. Policy-
makers and opinion-formers need to set goals and
specify expectations that are long term and realistic.

Experience with the control of tobacco and other major
public policy initiatives has shown that the development of
interventions and other policies and actions, and their imple-
mentation, often take full effect only over an extended
period of time. Some of the recommendations made in this
Report can immediately become the basis of programmes and
actions. Most of them will take a number of years and even
decades to have their full effect. This strategic approach

recognises that agreement on the need to protect and
promote public health, and on the most appropriate
approaches and the reallocation of human and material
resources to implement them, will often take time.

Likewise, most adult cancers typically take many years,
even decades, to develop from initial mutation to clinical
diagnosis. While interventions designed to prevent cancer
may sometimes show effects relatively quickly, it is prudent
to expect that the implementation of policies that engender
societal change and then reduce cancer risk might take sev-
eral years or even decades.

A strategic approach is also needed to monitoring and
evaluating programmes and actions. Policy planners need to
work in the medium and long term and not raise unrealistic
expectations of quick successes. With cancer, as with some
other diseases, early life experience is an important factor
determining lifetime susceptibility. Changes in policy that
affect the health of mothers and children may not show their
full effects for decades, or even two or three generations.
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Thepreventionof cancerworldwide isanurgent and
feasible taskof great importance. It requiresconcerted
and integrated international, national, and local action.
Asshown in the2007WorldCancer Research
Fund/American Institute for Cancer Research
(WCRF/AICR)Diet andCancer Report, food, nutrition,
andphysical activityaremajor determinantsof cancer
risk.

Thisfinal chapter specifiesrecommendationsfor policies
andactionsthatwill reduce theburdenof cancer and
alsoother chronic diseases. The recommendationsare
arranged in a common format. Individuallyand
collectivelytheyaredesigned toprevent cancer at all
levelsfrompersonal toglobal. Theyaredirectedat
policy-makersanddecision-takersinnine fieldshere
identified as‘actors’. These aremultinational bodies, civil
societyorganisations, government, industry,media,
schools, workplacesand institutions, health andother
professionals, andpeople asmembersof communities
and familiesandasindividuals. All these actorshave the
responsibilitytomakedecisionswith a viewto their
impact onpublic health, including cancer prevention.
Public health iseverybody’sbusiness.

Each recommendationdoesnot standalone; all depend
to someextentonactionbeing takenelsewhere. In some
casesoneactiondependsonanother; in othersthe
benefit fromtwoormoreactionswill begreater than
the sumof themseparately— this isto say‘synergistic’.
Thegreatest benefitwill come fromcoordinatedaction
byall actors.

The recommendationsare realistic. While someare
challenging, all are important. Theyall haveaglobal
perspective, andmanycanbemademorepointedwhen
adapted tonational and local needsand circumstances.

Several of the recommendationshave common themes.
One istheneed for governmentsand through them
multinational bodiesto take the lead in improvementof
public health, including thepreventionof cancer,
obesity, andother diseases. Conversely, there isaneed
for all actorsto accept responsibilityto act inwaysthat
protect andpromotepublic health.

Policies and actions

C H A P T E R 8

Achievinghealthypatternsof diet and sustainedphysical activityrequires
concertedand integratedaction fromall sectorsof society. The
recommendationsin thischapter aredirectedat nine actors. The impact of
policiesandactionsdependson successful interactionsbetweenall the
actors. Each recommendationdoesnot standalone; all depend to some
extentonactionbeing takenelsewhere. In some casesoneactiondepends
onanother; in othersthebenefit fromtwoormoreactionswill begreater
than the sumof themseparately– this isto say‘synergistic’.
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Table 8.1 (overleaf)
Policy and action: from
evidence to options to
recommendations

Thedouble-page tableoverleaf showsthe
progression fromtheevidencegathered
andevaluated in chapters3 to 6, to the
evaluationof the evidence and thepolicy
andactionoptionslisted in those chapters,
to the recommendationsspecifiedand
explained in thischapter.

Thebroad left hand column listsall the
recommendationsthat followin this
chapter. Thenext seven columnsareheaded
byrecommendationsfromthe2007
WCRF/AICRDiet andCancer Report (also see
chapter 2.7).

Where the intersecting cellsshowa
colour codednumber, this indicatesapolicy
recommendation in the left hand column
thatwill contribute to theachievementof a
specific recommendation fromthe2007
WCRF/AICRDiet andCancer Report.
Thenumbersin these cellscorrespond to
the sectionsof chapters3 to 6of thisReport
inwhich the relevant evidence isevaluated.
Thekeyisa colour coded list of thepolicy
andactionoptionsin:

Chapter 3 Thephysical environmental
dimension

Chapter 4 Theeconomicdimension
Chapter 5 The social dimension
Chapter 6 Thepersonal dimension.

In thiswaytheprogression fromevidence
topolicyactionoptionsin chapters3 to6
and to the recommendationsin thischapter
canbe tracked, aswell ashowtheycan
contribute to thepreventionof cancer.

Major successful national and international public health ini-
tiatives, including in areas other than those covered in this
report, are guides to policies and actions that will prevent
cancer. There is a common feature of initiatives that have
improved air and water quality and traffic safety, that have
reduced smoking, and — within the scope of this Report —
that have reduced alcohol consumption and increased rates
of breastfeeding. As figure 8.1 shows, this common feature
is concerted action, often initiated by civil society and pro-
fessional organisations working in the public interest, led by
governments and through them multinational bodies, with
the support of the actors specified in this chapter.

The recommendations themselves generally derive from
the evidence summarised and evaluated in chapters 3 to 6,
corresponding to the physical environmental, economic,
social, and personal dimensions that determine patterns of
diet, physical activity, and body composition (see figure 1.1).

Table 8.1, on the following two pages, is designed to
show how the evidence summarised and evaluated in chap-
ters 3 to 6 — the basis for the policy and action options in
those chapters — in turn lead to the recommendations made
in this chapter, and how these recommendations in their turn
contribute to the achievement of the recommendations in the
2007 WCRF/AICR Diet and Cancer Report. Those recom-
mendations are one example of guides to healthy patterns of
diet and physical activity issued by authoritative national and
international bodies. (See box 8.1)

Recommended guides to protection of public health and well-
being, to healthy diets and meals and physical activity, and for
prevention of chronic diseases are issued by relevant United
Nations (UN) specialist agencies, national governments, and
other authorities. In the context of this Report, the recom-
mended guide for the prevention of cancer by healthy diets, sus-
tained physical activity, weight control, and associated factors is
the 2007 World Cancer Research Fund/American Institute for
Cancer Research (WCRF/AICR) Diet and Cancer Report.

Box8.1 Authoritativeguidanceonpublic health
andonhealthypatternsof food,
nutrition, andphysical activity
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2007 WCRF/AICR DIET AND CANCER REPORT RECOMMENDATIONS

Body fatness, Plant Animal Alcoholic Salt Aflatoxin, Breast-
physical activity, foods foods drinks arsenic feeding

foods and drinks that
promote weight gain

CHAPTER 3. THE PHYSICAL ENVIRONMENTAL
DIMENSION

Climate and terrain
1.2.1 Modelling and monitoring impact

of climate change on food systems
1.2.2 Prevention of arsenic

contamination
Foodproduction
2.2.1 Encouragement of smallholdings

and home farms and gardens
2.2.2 Improvement in methods of animal

production
2.2.3 Prevention of aflatoxin

contamination

Retail and cateringenvironments
3.2.1 Increased access to supermarkets
3.2.2 Priority given to the display of

healthy foods and drinks in retail
and catering outlets

Planningand transport
4.2.1 Making breastfeeding accepted

and pleasant for the mother within
built environments

4.2.2 Increase in freely accessible parks
and leisure, play, and sports areas

4.2.3 Creation and revival of active
transportation systems

CHAPTER 4. THE ECONOMIC DIMENSION

Economicglobalisation
1.2.1 Use of global food trade rules to

improve public health
1.2.2 Monitoring the impact of economic

globalisation on food systems and
chronic diseases including cancer

Availabilityandprice
2.2.1 Removal of agricultural and other

subsidies that damage public
health

2.2.2 Imposition or increase of taxes and
other disincentives on unhealthy
foods and drinks, and on private
vehicles

2.2.3 Increase in cost and restriction of
availablilty of alcoholic drinks

2.2.4 Financial and other support for
local authorities, employers, and
health professionals who promote
or prescribe healthy diets and
physical activity

Foodanddrinkprocessing
3.2.1 Reformulation of processed meals,

dishes, snacks, and foods and drinks
to contain less sugar, refined
starches, fat, and salt

3.2.2 Introduction or strengthening of
standard uniform explicit systems
of nutrition labelling

3.2.3 Reduction of portion sizes of
processed meals, dishes and snacks,
and foods and drinks

Product advertisingandmarketing
4.2.1 Restriction or prohibition of

advertising and marketing of
unhealthy processed foods to
children

4.2.2 Stricter controls on advertising and
marketing of infant formula and
weaning foods

4.2.3 Promotion and marketing of
healthy ways of life

Income status, equity
5.2.1 Reduction of absolute poverty and

of income inequities, in all societies

Key: entriesare referencesto thepolicyandactionoptionsin Part 2.

Table 8.1 Policyandaction.
Fromevidence tooptionsto recommendations
(See previous page for legend)

MULTINATIONALBODIES
All multinational bodies: Build the protection and maintenance of public health
into all relevant agriculture, food, health, economic, trade, environmental and
other agreements
UN bodies:Work together to ensure integrated policies among all relevant
agencies

CIVIL SOCIETYORGANISATIONS
All civil society organisations: Create, develop, and press governments and other
actors to implement effective policies and programmes for nutrition and physical
activity
Civil society organisations concerned with public health: Hold other actors to
account regarding their policies and actions on food, nutrition, and physical
activity, including the prevention of cancer
Civil society organisations concerned with public health:Mobilise the media and
public opinion in support of improved public health, including healthy nutrition,
sustained physical activity, and the prevention of cancer
Civil society organisations concerned with public health: Form alliances with
associated civil society organisations including those concerned with public policy,
justice, equity, and environmental protection
Civil society organisations concerned with public health: Advocate traditional
cultures and ways of life when these generate healthy, diverse, and sustainable
dietary patterns and regular physical activity

GOVERNMENT
Examine, audit, and revise legislation and regulations so that they protect public
health and prevent disease, including cancer

Ensure that built and external environments are designed and maintained in ways
that facilitate physical activity and other healthy behaviour
Encourage safe, nutrient-dense, and relatively unprocessed foods and drinks, and
discourage sugary and alcoholic drinks and ‘fast’ and other processed foods
Require schools to provide meals to high nutritional standards, and facilities for
recreation and sport, and to include nutrition and physical activity in core curricula

Require all government and publicly funded facilities that provide catering to
ensure that their meals, foods, and drinks are of high nutritional quality
Require increased and widespread dedicated walking and cycling facilities
throughout the built and external environment
Restrict advertising and marketing of ‘fast’ and other processed foods and of
sugary drinks to children, on television and in other media and in supermarkets
Incorporate United Nations recommendations on breastfeeding into law or
appropriate public health and consumer protection rules
Give greater priority to research on, and programmes to improve, public health,
including the prevention of cancer and other diseases
Establish and maintain publicly funded information and education on, and
surveillance of, food, nutrition, and physical activity status
Ensure that international food trade and aid sustains future health as well as the
immediate relief of populations in recipient countries

INDUSTRY
Built environment industries: Plan, commission, construct, and operate all built
environments so as to protect public health and facilitate physical activity
Food and drink industries:Make public health an explicit priority in all stages of
food systems including product research, development, formulation and
reformulation, and promotion
Food and drink industries: Ensure that healthy meals, snacks, foods, and drinks are
competitively priced compared with other products
Food and drink industries: Collaborate in order to stop advertising, promotion,
and easy availability of sugary drinks and unhealthy foods to children
Food and drink industries: Ensure that marketing and promotion of breastmilk
substitutes and complementary foods follow the terms of UN codes and strategies
on infant and young child feeding
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Food and drink industries: Ensure accuracy, uniformity, and availability of product
information in all advertising and promotion and on food labels
Physical activity industry: Promote goods and services that encourage
participation in physical activity by people of all ages, rather than in competitive
or elite sporting performance
Entertainment and leisure industry: Give higher priority to entertainment
products and services that enable everybody, especially children and young
people, to be physically active

MEDIA
All media: Emphasise news, features, and campaigns designed to promote public
health and to prevent cancer, and put health coverage in context
All media: Give executives resources and authority to ensure that their writers and
editors have, or know how to access, expertise in public health
All media: Distinguish between news and editorial coverage, and advertisements
and other commercially sponsored material
Advertising and publicity media: Advise clients against campaigns that make
misleading or unsubstantiated claims, or that promote unhealthy diets, physical
inactivity, or overweight and obesity

SCHOOLS
Provide healthy daily meals for all staff and pupils, together with facilities for
active recreation, activity and sports
Incorporate food and nutrition (including food preparation and cooking skills)
and physical education into the mandatory core curriculum
Ensure that teaching materials are independently originated and free from
commercial bias
Do not allow vending machines that offer snacks high in sugar, fat or salt, or
sugary drinks and withdraw such ‘fast’ foods and drinks from school canteens

WORKPLACESAND INSTITUTIONS
Workplaces and institutions: Use price and other incentives to encourage healthy
eating and active commuting, and to discourage motorised transport
Workplaces and institutions: Ensure that physical environments are designed or
adapted and maintained to facilitate physical activity and weight control
Workplaces and institutions: Encourage sustained breastfeeding with supportive
environments and employment contracts, and access to childcare
Workplaces and institutions:Do not allow vendingmachines that offer snacks high
in sugar, fat or salt, or sugary drinks, and withdraw such ‘fast’ foods and drinks from
canteens
Institutions: Provide healthy meals, facilities for physical activity, and access to
advice on nutrition, fitness, weight control, and disease prevention

HEALTHANDOTHER PROFESSIONALS
All professionals: Include food, nutrition, physical activity, and cancer prevention
in core professional training and continuing development

All professionals:Workwith other disciplines to help understand how to improve public
health, including cancer prevention, through food, nutrition, and physical activity
Health professionals: Prioritise public health including cancer prevention, and food,
nutrition, and physical activity, in core training, practice, and professional development
Health professionals: Take a lead in educating andworking with colleagues, other
professionals, and other actors to improve public health including cancer prevention
Health professionals: Involve people as family and community members, and take
account of their personal characteristics in all types of professional practice

PEOPLE
Support organisations and initiatives whose purpose is to improve public and
personal health and to prevent chronic diseases including cancer
Develop policies and set examples within the household and community to enable
healthy eating, sustained physical activity, and weight control
Ensure that personal, household, family, and community good health and
protection against disease are priorities when making major decisions

Use independent nutrition guides, food labels and other reliable information
when planning household supplies and purchasing food and drink

2007 WCRF/AICR DIET AND CANCER REPORT RECOMMENDATIONS

Body fatness, Plant Animal Alcoholic Salt Aflatoxin, Breast-
physical activity, foods foods drinks arsenic feeding

foods and drinks that
promote weight gain

CHAPTER 5. THE SOCIALDIMENSION

Ethnicityand culture
1.2.1 Examination of the impact of

ethnic, cultural, and other values
on patterns of diet, body fatness,
and physical activity

1.2.2 Maintenance of the healthy
aspects of traditional ways of life

1.2.3 Promotion of the culture of
breastfeeding

School andwork
2.2.1 Introduction or strengthening of

academic and practical nutrition
and physical activity in school
curricula

2.2.2 Introduction or maintenance of
nutrition standards for school meals

2.2.3 Restriction of access to unhealthy
foods, drinks, and snacks in schools,
other institutions, and workplaces

2.2.4 Encouragement of healthy eating
and regular physical activity and
facilities for breastfeeding in
workplaces

Social statusandequity
3.2.1 Reduction of social inequities
Multinational bodiesandgovernments
4.2.1 Legislation to protect and improve

population nutrition and physical
activity, control obesity, and thus
prevent cancer

4.2.2 Regulations of policies on food,
nutrition, and physical activity in
school and other institutions

4.2.3 Information and education
campaigns backed by legislation
and voluntary codes

Civil society
5.2.1 Advocacy and pressure to

encourage governments, industry,
employers, and other actors to
improve public health

5.2.2 Interventions in the community,
schools, and workplaces

CHAPTER 6. THE PERSONALDIMENSION

Individuals, families, andcommunities
1.2.1 Encouragement of regular

preparation and cooking of meals
1.2.2 Inclusion of partners and other

family members in breastfeeding
support

1.2.3 Building regular physical activity
into everyday life

1.2.4 Support of relevant civil society
organisations

Knowledge, attitudes, andbeliefs
2.2.1 Promotion of interventions that

include support from
knowledgeable family members

2.2.2 Promotion of the value of

breastfeeding, particularly early in
pregnancy

Physical andpsychological states
3.2.1 Consideration of physical, mental,

and emotional states and their
relationship with patterns of diet
and physical activity

Personal characteristics
4.2.1 Consideration of the effects of age,

sex, and size on patterns of diet and
physical activity

4.2.2 Promotion of physical activity
especially for children and young
people
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When a large amount of consistent evidence clearly leads to
a policy and action option, which in turn generates a rec-
ommendation, the progression to policy and action options
and then to recommendations is clear. As one example, the
recommendation that governments encourage safe, nutrient-
dense, and relatively unprocessed foods and drinks and dis-
courage sugary and alcoholic drinks, ‘fast food’, and other
processed foods is supported by a wealth of evidence.

However, there are several areas where direct evidence in
the conventional sense is lacking. On such occasions the
Panel has made recommendations supported by its collective
experience and judgement as well as the evidence. An exam-
ple is the recommendation that all relevant professionals,
with their representative bodies, include food, nutrition, phys-
ical activity, and cancer prevention in core professional train-
ing and continuing development. When city and transport
designers, engineers, and architects, as well as health profes-
sionals, have the protection of public health built into their
training and practice, great benefits will follow over time.

Many of the recommendations address public health in
general. This is because prevention of cancer, and specifically
the fulfilment of the recommendations made in the 2007
WCRF/AICR Diet and Cancer Report, will have the effect of
reducing not only cancer, but also other chronic diseases. Their
implementation needs to be an integral part of a broad
public health strategy.

Worldwide prevention of cancer depends on knowledge of
its causes. Prevention also requires actions that address all the
main factors that modify the risk of cancer. These need to be
integrated with policies and actions designed to control and
reduce smoking and other use of and exposure to tobacco.
Infection and infestation are also important causes of some
cancers, often in association with dietary and associated fac-
tors, just as cigarette smoking has a synergistic effect on the
risk of cancers of the oral cavity and upper digestive tract
among consumers of alcoholic drinks. The most effective
and valuable prevention programmes are those that are fully
integrated.

Similar to cessation of smoking and other use of and expo-
sure to tobacco, around one third of the commonest cancers
are preventable by following the recommendations of the
2007WCRF/AICR Diet and Cancer Report. The new estimates
of the preventability of colorectal, breast, and other common
cancers, specially commissioned and summarised in chapter
2, are a further spur to action.

Cancer cannot be prevented merely by a series of per-
sonal decisions. The environmental, social, and economic
pressures summarised in Part 2 that impede healthy choices,
that make food supplies more processed and high in sugar and
fat, that lead to increases in portion and serving sizes, and that
make people more sedentary, and therefore increase over-
weight and obesity throughout the world, need to be recog-
nised and countered in the public interest. This implies policies
and actions at all levels, on the scale of those that improved
public health in Europe beginning in the mid-19th century.

Information and education designed to encourage wise
personal choices are essential. Although by themselves they
are often insufficient to change behaviour, they are vital as
part of a greater whole. As one example, knowledge that

increasing physical activity can enhance enjoyment of life and
protect against various diseases including colon cancer and
(probably) postmenopausal breast cancer and endometrial
cancer, as well as obesity and other related cancers, may not
lead to any change. Physical activity needs to be built into
everyday life, but the opportunities are not always present and
the built environment often creates obstacles. Legislation
and regulation are needed to renew and revive physical edu-
cation, recreation, and sport in schools, to redesign buildings,
cities, and transportation systems, and to encourage active
transport such as walking and cycling. Such initiatives
are more successful when people are aware of their health
benefits.

Another example is the need for regulations designed to
enable parents and other carers and encourage children to
enjoy healthy diets as well as to be physically active, and thus
to remain within the healthy range of body weight. The
evidence shows that the advertising and marketing of
processed energy-dense foods and sugary drinks directed at
children and young people increases consumption of these
products. Likewise, the quality of the foods and drinks
available to children in schools forms a crucial part of their
diets and also influences their choices outside school.

The aim of prevention is to promote health and well-being
throughout life, as well as to reduce ill-health especially in
vulnerable times and in later life. Achieving the 2007
WCRF/AICR Diet and Cancer Report recommendations will
also be helpful to many people who have already had a
diagnosis of cancer. Prevention of cancer does not mean its
total elimination, but reduction in its occurrence and delay
in its onset (see box 1.2). Many types and cases of cancer are
largely preventable by known means. This good news creates
a great opportunity for all actors — policy-makers and
decision-takers in all relevant areas — to help to stop cancer
before it appears.
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8.1 Recommendations the International Agency for Research on Cancer, the United
Nations Children’s Fund (UNICEF), the United Nations
Development Programme (UNDP), the UN Educational,
Scientific and Cultural Organization UNESCO), the Interna-
tional Labour Office, and the World Food Programme (WFP).
They also include inter-UN bodies such as the UN System
Standing Committee on Nutrition (UN SCN) and the Codex
Alimentarius Commission (Codex).

(For international civil society organisations, see page
121. For arms of national governments that act internation-
ally, such as development agencies, see Government, page
124. For transnational and other international industry, see
page 128).

Whythis actor
Potent decisions that determine the nature of food systems,
promote international trade, and thus affect public health are
taken by multinational bodies. Decisions made and actions
taken by such bodies often do not have public health in mind.
These may nevertheless profoundly affect patterns of diet and
levels of physical activity — and so body composition —
initiation and duration of breastfeeding, and other factors
that directly or indirectly affect cancer risk. The policies and
actions of multinational political, economic and trade bod-
ies may have a greater effect on patterns of disease than those
of organisations directly concerned with the control and
prevention of disease. The authority of national govern-
ments (see page 124) is now increasingly circumscribed by
international agreements.

Multinational bodies represent the collective interests of
national governments. They typically come to agreements
after consultation with international civil society organisa-
tions (see page 121) and international industry (see page
128). This process is usual in areas such as trade and energy
policy and agreement on and response to climate change
and other environmental issues. It also needs to be usual for
prevention of disease and protection of health.

Reasons for aim

Originate and promote coordinated strategies
that protect public health through
food, nutrition, and physical activity

The prevention and control of cancer and other chronic
diseases is a challenge affecting the whole world, and so
needs to be addressed at the international level. Health and
well-being need to be central considerations when interna-
tional political, economic, trade, and other relevant policies
are determined. Health is a human right and a public good
in itself. Also, the state of health and well-being of any pop-
ulation has an impact on its prosperity, social integration, and
ability to manage its physical environment. Prevention of can-
cer and fulfilment of the recommendations of the 2007
WCRF/AICR Diet and Cancer Report need to be an integral
part of broad public health strategies.

MULTINATIONAL BODIES1

AIM

Originate and promote coordinated strategies
that protect public health through
food, nutrition, and physical activity

RECOMMENDATIONS

All multinational bodies

Build the protection and maintenance of public health2

into all relevant agriculture, food, health, economic,
trade, environmental, and other agreements

United Nations bodies

Work together to ensure integrated policies
among all relevant agencies

1. Includes policy-makers and decision-takers in international political, economic,
and trade bodies such as the International Monetary Fund, the World Bank,
the World Trade Organization, the European Union, the North American Free
Trade Association, the southern Latin American trade association (Mercosul)
and others, as well as the United Nations (UN) and its constituent bodies. Key
UN organisations include the Food and Agriculture Organization, the World
Health Organization, the Pan American Health Organization, the International
Agency for Research on Cancer, the United Nations Children’s Fund, the United
Nations Development Programme, the UN Educational, Scientific and Cultural
Organization, the World Food Programme, the International Labour Office,
and many others. Also includes inter-UN bodies concerned with food and
nutrition, notably the UN System Standing Committee on Nutrition and the
Codex Alimentarius Commission. (For international civil society organisations
and transnational industries, see Civil society organisations and Industry.)

2. Includes the prevention of cancer and other chronic diseases. Thus, the
European Union, the World Bank, the International Monetary Fund, the World
Trade Organization, the Codex Alimentarius Commission, and other
multinational bodies, especially those whose decisions have the force of law or
that are otherwise binding, need to incorporate protection and maintenance
of public health as an invariable part of their work.

Nature of this actor
The work of multinational political, economic, trade, and
other bodies, as well as bodies directly concerned with food
and health, has an impact on public health. These include the
European Union (EU), the World Bank, the International
Monetary Fund (IMF), and the World Trade Organization
(WTO) as well as formal groupings of nation states such as
the G8, and the G77, which represent the interests of high-
income governments and lower-income governments, respec-
tively. They also include regional economic and trade bodies
such as those working at European, North American, and
southern Latin American level. (See box 8.2)

The UN is a system of multinational bodies set up to
develop, record, and carry out agreements as accepted by
national governments. Relevant UN bodies include the Food
and Agriculture Organization (FAO), the World Health Orga-
nization (WHO), the Pan American Health Organization,
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The responsibilities of national govern-
ments include acting in the public and
general interest. The policies and actions of
multinational bodies, which represent the
collective interests of national governments
who make up their membership, can influ-
ence patterns of diet and physical activity,
and so also body composition, whether
specifically designed to do so or not.

Multinational political, economic, and
trade bodies have in recent decades
become more powerful relative to multi-
national bodies within the UN system
concerned with agriculture, food systems,
biodiversity, food, and health, and their
decisions are often seen to favour the
interests of high-income countries at the
expense of lower-income countries.

Multinational political, economic, trade,
and other bodies
Multinational political bodies include the
EU and groupings of nation states such as
the G8 and the G77. Multinational eco-
nomic and trade bodies include the World
Bank and the IMF, both established after
the SecondWorld War and headquartered
in Washington, and the WTO, established
in 1995 with its headquarters in Geneva.

In recent decades, multinational bodies
whose decisions have the force of law or
that are otherwise binding have become
increasingly powerful. Their general poli-
cies have also increasingly been designed
to promote the free international flow
of money and goods. They are therefore
prime movers of economic and other
forms of globalisation. Their decisions are

profoundly relevant to the purposes of this
Report. With the partial exception of the
World Bank, whose work does include sup-
port of countries suffering food and other
insecurity, these multinational bodies do
not have an explicit remit to consider the
impact of their policies and actions on pub-
lic health. The recommendations made
here propose that all relevant multi-
national bodies be charged with the
protection of public health, including the
prevention of cancer, as a responsibility
equal with their current charge.

Multinational agriculture, food, and
health bodies
Multinational bodies concerned specifically
with food and health are mostly within the
UN system. These include the FAO, WHO,
UNICEF, WFP, and two bodies formally
under WHO, the Pan American Health
Organization and the International Agency
for Research on Cancer. Observers from
WHO, FAO, and UNICEF were formal
observers on the Panels responsible for the
2007 WCRF/AICR Diet and Cancer Report
and for this Report.

Like the UN itself, specialist UN agencies
were established after the Second World
War. They are funded by national govern-
ments. Much of the work of FAO is con-
cerned with the monitoring of food
systems and supplies, promoting agricul-
tural development and food security, and
ensuring good nutrition. Much of the work
of WHO is concerned with the surveillance,
control, and prevention of infectious dis-
eases, as well as with the promotion of

health and well-being. As its name implies,
UNICEF is concerned with the health of
children, and also mothers, and has a
special interest in breastfeeding. The WFP
is concerned with food security, including
famine relief, and works closely with
national aid agencies such as the US
Agency for International Development.
From time to time UN agencies, singly or in
collaboration, issue strategies, standards,
codes, and other agreements made by
member states. Some relevant to this
Report are the WHO Global Strategy on
Diet, Physical Activity and Health1 and the
WHO/UNICEF Global Strategy on Infant and
Young Child Feeding.2 Such agreements
are not binding in international law, but
are highly influential.

Two UN bodies concernedwith food and
health are the FAO/WHO Codex and the
UN SCN. Codex is mainly concerned with
food quality and food safety.3 The UN SCN
is a body whose mandate is to promote
cooperation among UN agencies and part-
ner organisations in support of national
and international efforts to end malnutri-
tion in all its forms.4

Individually and especially collectively,
UN and other multinational bodies con-
cerned with agriculture, food, and health
have considerable influence on public
health. The two opportunities indicated in
the recommendations here are for UN
bodies to give a higher priority to the pro-
motion of public health, including the pre-
vention of cancer, and to work together
more effectively to ensure integrated
policies and actions.

Box 8.2 Multinational bodies, public health, and the prevention of cancer

Table 8.2 Multinational bodies: working with other actors
All relevant actors need to work together in developing policies and turning them into effective actions. This table shows the actors immediately needed as
partners with multinational bodies in achievement of the recommendations made here
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All multinational bodies: Build the protection and maintenance of public health into all
relevant agriculture, food, health, economic, trade, environmental, and other agreements

UN bodies:Work together to ensure integrated policies among all relevant agencies

✔

✔ ✔ ✔ ✔ ✔

The left hand column of this table lists the recommendations for this actor, and the other columns list all actors. Absence of a tick does not
necessarily imply that an actor is irrelevant. The actors ticked are those judged to be most important.

✔ ✔ ✔ ✔
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Reasons for recommendations

All multinational bodies

Build the protection and maintenance of public health
into all relevant agriculture, food, health, economic,

trade, environmental, and other agreements

International political, economic, trade, environmental,
agriculture, and other policies typically do not take the pro-
motion of public health into consideration. Nevertheless,
they may have profound unintended effects on food systems
and dietary patterns, levels of physical activity, and degree of
body fatness in populations. International agreements specif-
ically relating to food and health are usually concerned more
with food safety and standards and with surveillance and con-
trol of infectious and deficiency diseases. Less attention is
currently given to the prevention of chronic diseases, includ-
ing cancer, or to the promotion of positive states of public
health and well-being. Responsible UN bodies such as WHO
and FAO, either jointly or through Codex, could develop
criteria for specifying the nutritional profile of high-quality
foods in order to influence policies throughout the food
chain.

(See chapters 3.1.2.1, 3.1.2.2, 3.2.2.3, 4.1.2.1, 4.1.2.2,
4.2.2.1 and 5.4.2.1)

United Nations bodies

Work together to ensure integrated policies
among all relevant agencies

Global initiatives such as WHO strategy on diet, physical
activity, and health and the UN strategy on infant and young
child feeding are vital. These, and strategies specifically for
the prevention of cancer, will be fully effective only as an inte-
gral part of coordinated and coherent public health strategies
designed to prevent and control other diseases and to pro-
mote health. This approach is rational, because many of the
factors that affect the risk of cancer also affect the risk of
other diseases.

The UN system’s approach to food and nutrition policy and
action has been criticised as fragmented. Only intervention
at the highest level within the UN system can resolve this. The
UN Secretary-General needs to require and maintain inte-
grated policies among all relevant UN agencies.

The evidence that overnutrition and undernutrition
co-exist in the same countries and even the same communi-
ties and families, and the relatively recent understanding
that malnutrition includes both over- and undernutrition,
creates a need for all international organisations to collabo-
rate and integrate their policies. This is crucial with lower-
income countries where nutritional deficiencies and
infectious diseases remain endemic, and the importance of
the prevention of cancer and other chronic diseases is liable
not to be seen as a priority.

(See chapters 3.1.2.1, 3.1.2.2, 3.2.2.3, 4.1.2.1, 4.1.2.2,
4.2.2.1, 4.4.2.2 and 5.4.2.1 )

Nature of this actor
This group includes international and national civil society
organisations (CSOs) and in particular those that have for-
mal relationships or dealings with multinational bodies,
national governments, or industry. CSOs may have the
declared purpose to work in the public interest, or they may
mainly be concerned to protect the interests of their members
and supporters. Many CSOs are only concerned with some
of the issues covered in this Report. Success will come from
many complementary CSOs working together. (See box 8.3)

As well as public interest and consumer representative
organisations, included here are charitable foundations,
scientific and professional associations, political parties,
trades unions, religious groups, groups representing the
interests of women and of children, and smaller farming and
fishing cooperatives. The term is used in place of ‘non-
governmental organisations’ (NGOs), to distinguish this

CIVIL SOCIETY ORGANISATIONS1

AIM

Create, advocate, and develop sustainable
policies and actions that ensure healthy
food, nutrition, and physical activity for all

RECOMMENDATIONS

All civil society organisations

Create, develop, and press governments and
other actors2 to implement effective policies and
programmes for nutrition and physical activity

Civil society organisations concerned with public health

Hold other actors to account regarding their
policies and actions on food, nutrition, and physical

activity, including the prevention of cancer

Mobilise the media and public opinion in support
of improved public health, including healthy nutrition,
sustained physical activity, and the prevention of cancer

Form alliances with associated civil society
organisations including those concerned with public policy,

justice, equity, and environmental protection

Advocate traditional cultures and ways of life when
these generate healthy, diverse, and sustainable dietary

patterns and regular physical activity

1. International, national, and local civil society organisations. Includes public
interest and consumer organisations, professional and scientific bodies,
political parties, trades unions, religious groups, women’s groups, and small
farming and fishing cooperatives. Excludes industry and business interest
organisations, and the media. (See Industry and Media)

2. All other actors are multinational bodies, industry, media, schools, workplaces
and other institutions, health and other professionals, and people, and also
other civil society organisations.
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actor from industry and business interest organisations,
which are also non-governmental. Civil society here excludes
the media, and the health and other professionals (see
pages 132, and 139, respectively).

Whythis actor
Strong and effective CSOs are a vital part of democratic
societies. They advocate and also develop and sustain pub-
lic policies, often in association with multinational bodies,
governments, and industry and by use of the media. They fre-
quently take the initial lead in such work. Characteristically
they are advocates and campaigners, and also ‘watchdogs’,
holding governments, industry, and other actors to account.

Good governance requires pressure and guidance from rep-
resentative and accountable CSOs that represent important
public interests — such as public health and the prevention
of diseases, including cancer.

Reason for aim

Create, advocate, and develop sustainable
policies and actions that ensure healthy
food, nutrition, and physical activityfor all

Governance is now more complex than it was a century
or even a generation ago. Politicians and civil servants

Many types of civil society organisation
(CSO) work in ways that do or may affect
public health. Generally, CSOs have acti-
vated people on environmental issues more
than on food and nutrition. Environmental
groups focused on food and cancer are
usually concerned more about exposure to
pesticides and toxins from food than about
the overall relationship between diet and
cancer. Consumer representative groups
such as Consumers International, which has
a membership of over 250 organisations in
over 100 countries, include health as part of
their mission, as do many other CSOs with
broad responsibilities such as international
and national Women’s Institutes.

The work of CSOs largely concerned
with food security and equity, such as
Oxfam, or with the physical environment,
such as Greenpeace and Friends of the
Earth, can have a substantial impact on
food systems and patterns of diet and phys-
ical activity, as may that of organisations
concerned with the rights and entitlements
of women and of children, such as Save
the Children.

Cancer and its prevention
The leading CSO dedicated to the preven-
tion of cancer by means of healthy diets,
sustained physical activity, weight control,
and associated factors is WCRF. WCRF,
together with its sister organisation AICR,
commissioned the 1997 Diet and Cancer
Report, the 2007 Diet and Cancer Report,
and this Report. (For more details on the
mission and work of the global network of
which WCRF and AICR are members, see
the inside front and back covers of this
Report).

Many other international and national
organisations whose main work is research
on and surveillance and control of cancer
are also concerned with its prevention.
These include the US National Cancer Insti-

tute, the American Cancer Society, Cancer
Research UK, the Brazilian national cancer
institute (INCA) who co-published the Por-
tuguese summary of the 2007 Report, and
the International Union Against Cancer, as
well as several others that were formally
represented by observers on the Panel
responsible for the 2007 WCRF/AICR Diet
and Cancer Report. In addition, scientists
from several of these bodies were individ-
ual members of or observers on the Panel.

Food and nutrition and physical activity
Many leading and effective CSOs are con-
cerned specifically with food and nutrition.
For example, most countries have national
organisations that are members of Con-
sumers International and eight countries
have member organisations in the more
focused International Association of Con-
sumer Food Organizations. In some coun-
tries, while sporting activities may
commonly be linked to clubs, most diet-
relevant organisations are linked to uni-
versities, institutes, and other official
bodies. In the USA and the UK, food and
nutrition initiatives are often started by
public interest groups. In the USA, these
include the National Alliance for Nutrition
and Activity and the Center for Science in
the Public Interest, and in the UK Sustain
(formerly the National Food Alliance), the
Food Commission, and the Caroline Walker
Trust. An example of a relevant CSO from
Africa is the Food Basket Foundation Inter-
national of Nigeria.

Agriculture groups include the Inter-
national Federation of Agricultural
Producers, the International Federation of
Organic Farming Movements, and many
other organisations representing the
interests of family farmers and food pro-
ducer cooperatives. Food policy councils
are democratic forums that examine local
and state food policies. Professional

associations include the International
Union of Nutritional Sciences (IUNS), the
regional affiliated organisations to IUNS,
and the World Public Health Nutrition
Association. More specialist groups include
Consensus Action on Salt and Health and
Action and Information on Sugars. CSOs
concerned with physical activity include the
International Cycling Union and Sustrans.

Breastfeeding
A global campaign to protect and promote
breastfeeding was instituted in the late
1970s by the International Baby Food
Action Network (IBFAN), a worldwide ‘net-
work of networks’, building on earlier work
by La Leche League. Together with other
civil society networks including the World
Alliance on Breastfeeding Action and the
Infant Feeding Action Coalition, IBFAN
works in ways similar to those of the envi-
ronmental organisations Greenpeace and
Friends of the Earth.5

UN resolutions and codes of practice to
promote breastfeeding and restrict infant
formula have been made possible as a
result of constant pressure from these
CSOs.6 They were essential partners with
the relevant UN agencies and with UN
member state representatives in reaching
agreement on the current UN Strategy on
Infant and Young Child Feeding.7

The physical environment
Friends of the Earth and Greenpeace are
examples of particularly effective CSOs con-
cerned with environmental protection.
They are best known for their campaigning
work, which involves direct action. They
have very large memberships and global
networks, and work with all other relevant
actors, including multinational bodies,
national governments, allied CSOs such as
Oxfam and Save the Children, professional
organisations, academics, and the media.

Box 8.3 Civil society organisations and the prevention of cancer
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increasingly depend on specialist CSOs to draft legislation and
to advise on public policies and actions. Much legislation con-
sidered by multinational bodies and national governments is
initially drafted by experts with legal, scientific, and other
technical qualifications working within civil society. Policies
and actions proposed by multinational bodies, governments,
or industry often need support from CSOs in order to succeed.

Reasons for recommendations

All civil society organisations

Create, develop, and press governments and
other actors to implement effective policies and
programmes for nutrition and physical activity

Civil society has relative freedom to ‘see the big picture’ and
to advocate and campaign for causes in the public interest.
Well-resourced CSOs work strategically on issues that will
remain important, such as urban planning designed to
encourage physical activity, pricing and other legal and fiscal
policies designed to make healthy food more affordable and
accessible, or the marketing of processed high-energy foods
and sugary drinks to children. They also work behind the
scenes with multinational bodies, governments, and industry.
For example, it is likely that the shift in public perception of
climate change that followed the decision of some energy
industry leaders to accept the judgement of scientists that
climate change is real and human-made, is crucially owing to
action by CSOs.

(See chapter 5.5.2.1)

Civil society organisations concerned with public health

Hold other actors to account regarding their
policies and actions on food, nutrition, and physical

activity, including the prevention of cancer

The independence of CSOs from the main institutions of
government places them in a unique position. CSOs that are
representative of and accountable to their members may be
disinterested and expert. They have a special opportunity and
responsibility publicly to hold other actors to account. The
media may sometimes also act in this way (see page 132).

(See chapter 5.5.2.1)

Civil society organisations concerned with public health

Mobilise the media and public opinion in support
of improved public health, including healthy nutrition,
sustained physical activity, and the prevention of cancer

Despite usually having only relatively modest resources,
leading CSOs are frequently seen as credible, and are given
prominent coverage in media accounts of public policy issues,
particularly when they challenge actions of governments or
industry. In this way CSOs can and do shape public opinion
and magnify the concerns of communities and citizens.
Issues that need promotion, such as public health, often
get the attention of legislators only when they are the sub-
ject of sustained campaigns initiated by CSOs that are then
amplified in the media.

(See chapters 5.5.2.1, 5.5.2.2 and 6.1.2.4)

Table 8.3 Civil society organisations: working with other actors
All relevant actors need to work together in developing policies and turning them into effective actions. This table shows the actors immediately needed as
partners with civil society organisations in achievement of the recommendations made here
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All civil society organisations: Create, develop, and press governments and other actors to
implement effective policies and programmes for nutrition and physical activity

Civil society organisations concerned with public health: Hold other actors to account
regarding their policies and actions on food, nutrition, and physical activity, including
the prevention of cancer

Civil society organisations concerned with public health:Mobilise the media and public
opinion in support of improved public health, including healthy nutrition, sustained
physical activity, and the prevention of cancer

Civil society organisations concerned with public health: Form alliances with associated
civil society organisations including those concerned with public policy, justice, equity,
and environmental protection

Civil society organisations concerned with public health: Advocate traditional cultures and
ways of life when these generate healthy, diverse, and sustainable dietary patterns and
regular physical activity

✔

✔

✔

✔ ✔

✔

The left hand column of this table lists the recommendations for this actor, and the other columns list all actors. Absence of a tick does not
necessarily imply that an actor is irrelevant. The actors ticked are those judged to be most important.

✔ ✔ ✔ ✔ ✔ ✔✔ ✔ ✔
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Civil society organisations concerned with public health

Form alliances with associated civil society
organisations including those concerned with public policy,

justice, equity, and environmental protection

CSOs are often specialised, and sometimes insular, working
separately from one another. This dissipates their impact, all
the more so when organisations concerned with the same or
similar topics are seen to disagree. Strength comes from
alliances. In the area of food and health in the UK, Sustain
is a model: it is an umbrella group representing and unifying
the interests of around 100 national organisations concerned
solely or partly with food and farming, nutrition, and
public health; some are large and general, some small and
specialist.

Given the range and scale of environmental, economic,
social (including political), and personal factors that shape
public health and affect the risk of cancer, alliances with
organisations whose interests impinge on public health are
vital. The most effective organisations characteristically form
international, national, or local networks. They are well
placed to identify and publicise cases of best practice, which
can encourage other actor groups. The protection and
improvement of public health in a full economic, social, and
environmental context, of which the prevention of cancer is
one part, is a broad theme capable of uniting many sectors of
civil society.

(See chapter 5.1.2.1 and 5.5.2.1)

Civil society organisations concerned with public health

Advocate traditional cultures and ways of life when
these generate healthy, diverse, and sustainable dietary

patterns and regular physical activity

Industrial food systems have many benefits, including mak-
ing food supplies relatively secure and safe. Comparably,
employment in which manual labour is no longer needed and
that is principally sedentary is more comfortable. But indus-
trialised food systems tend to produce more processed foods
and drinks, which together with sedentary living are causes
of overweight and obesity, and so indirectly of various seri-
ous diseases including some common cancers.

Traditional food systems tend to support family farmers
and small local producers and processors, and to be socially
and culturally appropriate. They also tend to benefit rural
development and local economies and to generate active
ways of life and healthy, diverse, and sustainable food
supplies. From a nutritional point of view traditional food
systems may have unhealthy as well as healthy aspects, but
when particular foods characterise the overall dietary pat-
tern, making healthy food substitutions may interfere with
their cultural significance. The potential of traditional food
systems tends to be overlooked or neglected by govern-
ments. CSOs have a special role in the protection of healthy
and sustainable ways of life.

(See chapter 5.1.2.2, and boxes 5.2 and 5.3)

GOVERNMENT1

AIM

Use legislation, pricing, and other policies
at all levels of government to promote

healthypatterns of diet and physical activity

RECOMMENDATIONS

Examine, audit, and revise legislation and
regulations so that they protect public health

and prevent disease, including cancer2

Ensure that built and external environments are
designed and maintained in ways that facilitate
physical activity and other healthy behaviour2

Encourage safe, nutrient-dense, and relatively
unprocessed foods and drinks and discourage sugary and
alcoholic drinks, ‘fast food’, and other processed foods2 3

Require schools to provide meals to high nutritional
standards and facilities for recreation and sport, and to
include nutrition and physical activity in core curricula2

Require all government and publicly funded facilities
that provide catering to ensure that their

meals, foods, and drinks are of high nutritional quality2

Require widespread dedicated walking and cycling
facilities throughout built and external environments

Restrict advertising and marketing of ‘fast food’ and
other processed foods3 and sugary drinks to children, on

television, in other media, and in supermarkets2

Incorporate UN recommendations on
breastfeeding into law or appropriate

public health and consumer protection rules2

Give greater priority to research on, and programmes
to improve, public health including the prevention

of cancer and other diseases2

Establish and maintain publicly funded information
and education on, and surveillance of,

food, nutrition, and physical activity status

Ensure that international food trade and aid
sustains future health as well as providing immediate

relief for populations in recipient countries

1. Policy-makers and decision-takers in national and also sub-national (state,
provincial, municipal, local) government and its agencies. Relevant
government departments include office of the head of state or prime minister,
finance, trade, employment, social security, justice, home affairs, and foreign
affairs as well as food, agriculture, and health. Also includes publicly funded
agencies and institutions whose work affects public health. National
government international trade and aid agencies are also included here. (Also
see Media, Schools, Workplaces and institutions)

2. By means of legislation, pricing, or other regulation unless there is good
independent evidence that existing voluntary codes have been proved to be
effective.

3. ‘Processed foods’ here means those relatively high in sugars,
refined starches, fat, or salt.
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Nature of this actor
Governments included here are at national, state, provincial,
municipal, and local levels. Government agencies are
included. The actors here are policy-makers and decision-
takers within government. More recommendations are
directed towards this actor than any other, because govern-
ment action has a special role to play in protecting and pro-
moting public health. (See box 8.4)

It is commonly supposed that the government depart-
ments concerned with health and with food and agriculture
are the only ones that have a significant impact on public
health and prevention of disease, including cancer. This is not
so. Finance ministries have the lead responsibility for decid-
ing where public funds should be allocated. Other govern-
ment departments whose policies and actions may and do
affect public health include those responsible for science,
employment, social security, housing, education, foreign
affairs, home affairs, justice, sport, and urban and rural plan-
ning and development.

The same issues apply at sub-national government level.
Local education, planning, food standards, and other depart-
ments, as well as health authorities, have responsibilities
that have an impact on public health.

Government agencies include all relevant institutions and
bodies, whether publicly or privately funded, whose work
affects public health. Also included here are foreign relations
and aid agencies. (For governments as employers or as
responsible for publicly funded schools, see pages 137 and
134, respectively.)

Whythis actor
Governments, and government departments and their agen-
cies, have the chief and central responsibility for protecting,
maintaining, and improving public health, including the
prevention of diseases such as cancer. (See box 8.4)

Reason for aim

Use legislation, pricing, and other policies
at all levels of government to promote

healthypatterns of diet and physical activity

Evidence set out in Part 2 of this Report consistently shows
that pricing and other fiscal policies affect affordability and
availability of products. The two most frequently cited exam-
ples are the impact of taxes on and restriction of smoking and
of alcoholic drinks, one subject of this Report. This is con-
spicuously the case with low-income and otherwise disad-
vantaged populations and communities that have only limited
access to a wide range of foods and tend to purchase cheap
processed food.

Policies need to include strict control of the contamination
of foods and drinks, such as caused by aflatoxins and arsenic,
and mandatory explicit labelling of processed foods and
drinks. In addition, other policies, for instance on urban
design and the advertising, promotion, and labelling of foods
and drinks, can have profound influences on people’s food
consumption and activity patterns.

Public health is a public good. Protection of public health is a
prime responsibility of governments.

Until recently, this position has not been seriously ques-
tioned. However, beginning in the latter part of the 20th century,
and particularly since the 1970s and 1980s, governments of
higher-income countries have been inclined to minimise state
supervision and intervention of any kind and instead to rely
on ‘market’ mechanisms. This has involved the progressive
privatisation of publicly funded institutions, the dismantling of
regulatory systems, and pressure brought to bear on the gov-
ernments of lower-income countries in the form of ‘structural
adjustment programmes’ that sharply reduce resources and
capacity for maintaining public health.

More generally, increased ‘development’, which is measured
in terms of rising amounts of average income and expenditure
within a population, is not in itself an indicator of improved pop-
ulation health. It can mask deterioration in health, particularly
of relatively impoverished communities.

Governments need to accept their central responsibility for
the protection of public health. Medical approaches will remain
essential to screen for, detect and treat disease, but by their
nature cannot deal with the underlying and basic environmen-
tal, economic, and social causes of diseases such as cancer.
Improvement in population health requires the use of public
funds in the public interest, and commitment from legislators
and the executive working as leading partners with the other
actors specified here.

Governments are necessarily responsible for legislation,
including that which affects the price and supply of foods and
drinks and of opportunities for physical activity, both directly and
as members of UN and other multinational bodies. Govern-
ments also have a basic responsibility to provide resources and
ensure capacity for programmes designed to support research,
to guide relevant professions and the public, and to monitor the
health of populations.

Box 8.4 Government and the protection of
public health

Reasons for recommendations

Examine, audit, and revise legislation and
regulations so that they protect public health

and prevent disease, including cancer

Many legal and fiscal policies, sometimes but not always
enacted with public health as an intended consequence,
distort food systems and supplies (also see box 2.2). Price
support systems for major food commodities are an obvious
example. Others are built environment regulations and codes
that have the effect of discouraging physical activity. There
is therefore need for comprehensive audits, resulting in
strengthening or revision of legislation, regulation, and codes
of practice. An initial approach is to ensure that current
legal and fiscal instruments do not have the effect of making
healthy food artificially expensive, or foods and drinks
that increase the risk of cancer and other diseases artificially
cheap.

(See chapters 3.4.2.2, 3.4.2.3, 4.2.2.1, 4.2.2.3, 5.1.2.2,
5.1.2.3, 5.4.2.1, 5.4.2.2 and 5.4.2.3)
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Ensure that built and external environments are
designed and maintained in ways that facilitate
physical activity and other healthy behaviour

Governments at all levels need to be lead partners with
other actors specified here in requiring that built and exter-
nal environments for which they have direct responsibility are
designed and operated with population health in mind. Laws
and regulations governing and guiding specifications for
public works need to give equal priority to the promotion of
health and protection against disease. Thus, transportation
systems and open spaces need to make walking and cycling
safe, including for older people, women, and children; pub-
lic buildings need to be built or refurbished in order to make
stairways attractive; and healthy affordable food should be
provided as appropriate. (Also see Schools and Workplaces
and institutions, pages 134 and 137, respectively).

(See chapters 3.1.2.2, 3.3.2.2, 3.4.2.1, 3.4.2.2 and 3.4.2.3)

Encourage safe, nutrient-dense, and relatively
unprocessed foods and drinks and discourage sugary and
alcoholic drinks, ‘fast food’, and other processed foods

As part of their responsibility to promote public health, pol-
icy-makers and decision-takers working for and with gov-
ernments at all levels need to emphasise and encourage the
vital importance of healthy food supplies, diets, meals,
snacks, foods, and drinks in all the ways open to them. This
will take many forms. The most effective policies and actions
will vary at different levels of government and also between
different countries. Some specific initiatives are among the
recommendations detailed here. In general, the declared
unequivocal commitment of leaders in government to the
improvement and maintenance of public health and preven-
tion of disease including cancer through healthy diets will, of
itself, send a signal to other actors. Other specific initiatives
can range from support of horticulture to restrictions on
locations for ‘fast food’ outlets and ensuring that key people
in government are good role models in their own lives.

(See chapter 3.1.2.2, 3.2.2.1, 3.2.2.2, 3.2.2.3, 4.2.2.1,
4.2.2.2, 4.2.2.3 and 4.3.2.3)

Require schools to provide meals to high nutritional
standards and facilities for recreation and sport, and to
include nutrition and physical activity in core curricula

The experiences of early life are vitally important to lifelong
health. School meals that conform to nutrition standards such
as those specified in WHO strategies and reports issued as a
result of UN expert consultations, or else to authoritative
national standards, protect the health of children. As well as
practical support and guidance, including that designed to
encourage active recreation and games as well as physical
training and sport, children need to be taught the value of
good food and nutrition, including shopping, preparation,
and cooking skills, and of regular physical activity as part of
the compulsory school curriculum.

(See chapters 4.3.2.3, 5.2.2.1, 5.2.2.2, 5.2.2.3 and 5.4.2.2)

Require all government and publicly funded facilities
that provide catering to ensure that their

meals, foods, and drinks are of high nutritional quality

Good practice begins with setting a good example. Executives
in governments at all levels need to ensure that that the food
provided in their own catering facilities, and also in those of
organisations and institutions of all types supported with
public money, is appropriate and of high nutritional quality.
‘Healthy choices’ are not enough; unhealthy choices also
need to be limited. A requirement to provide healthy food
needs to be built into specifications and contracts. Best prac-
tice will include use of on-site booklets, leaflets, menus, and
labels specifying what are healthy diets and also in what ways
the meals and foods provided are healthy, with scope for
suggestions for improvement.

(See chapters 4.3.2.3 and 5.2.2.4)

Require widespread dedicated walking and cycling
facilities throughout built and external environments

Modern cities and other physical environments have been
designed to facilitate motorised travel. The effect has been
to impede walking and cycling. Governments at all levels
have the opportunity and responsibility to strike a new bal-
ance between travel in vehicles and travel that is physically
active, in both redesigning existing built environments and
new design of cities and transportation systems. The general
purpose of this new policy is to make walking (and also run-
ning) and cycling safe and enjoyable. More dedicated space
therefore needs to be made available for pedestrians and
cyclists. This will involve wider pavements (sidewalks) and
more cycle paths. As well as stricter enforcement of speed
limits especially within cities, more use needs to be made of
traffic management systems that encourage pedestrians and
cyclists, and also of restrictions on the use of private
motorised transport within cities, such as congestion charges.

(See chapters 3.4.2.2 and 3.4.2.3)

Restrict advertising and marketing of ‘fast food’ and
other processed foods and sugary drinks to children, on

television, in other media, and in supermarkets

Incorporate UN recommendations on
breastfeeding into law or appropriate

public health and consumer protection rules

The incorporation of restrictions on advertising of infant
formula recognises the vulnerability of infants and the need
to protect their health. These two recommendations together
emphasise that the same point applies to older children.

Heavy advertising and marketing of processed foods high
in sugar, refined starches, fat or salt, and sugary drinks to
children on television and other media, and promotion of
artificial formula for infants, in particular by transnational
food and drink manufacturing companies with extremely
large promotion budgets, increases consumption of these
products and discourages breastfeeding.
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It is now generally agreed, including to some extent by
industry itself, that such promotion should be restricted.
Advertising and promotion of processed foods and drinks to
children need to be restricted, such promotion aimed at
younger children needs to be prohibited, and the UN strate-
gies and codes of practice concerning breastfeeding, breast-
milk substitutes, and weaning foods need to be upheld in
practice as well as in principle. Restrictions on advertising
and marketing of breastmilk substitutes can be comple-
mented by promotion of breastfeeding, in particular in early
pregnancy.

(See chapter 3.3.2.2, 4.4.2.1, 4.2.2.2, 5.1.2.3 and 6.2.2.2)

Give greater priority to research on, and programmes
to improve, public health including the prevention

of cancer and other diseases

Screening for and early detection of cancer and other
diseases, medical and surgical treatment, and palliative care
will remain central to the policy and practice of government
health departments. However, such medical approaches do
not address the underlying and basic causes of diseases.

Governments need to rebalance research, policy, and action
priorities to give more resources to the prevention of disease,
including cancer, and the promotion of population health and
well-being.

(See chapter 4.2.2.4, 5.4.2.3)

Establish and maintain publicly funded information
and education on, and surveillance of,

food, nutrition, and physical activity status

Governments need to ensure that food supplies are safe and
healthy, that rates of overweight and obesity and chronic dis-
eases such as cancer are controlled, and that environments
enable safe and pleasant regular physical activity. As part of
such basic responsibilities, adequate capacity and other
resources are needed for high-quality research, regular
surveillance and monitoring, and sustained information and
education programmes and campaigns. In high-income coun-
tries, governments need to reserve public money for these
purposes. In lower-income countries with inadequate
resources, support can come from relevant UN agencies.

(See chapter 5.4.2.3)

Table 8.4 Government: working with other actors
All relevant actors need to work together in developing policies and turning them into effective actions. This table shows the actors immediately needed as
partners with governments at all levels in achievement of the recommendations made here

Examine, audit, and revise legislation and regulations so that they protect public health
and prevent disease, including cancer

Ensure that built and external environments are designed and maintained in ways that
facilitate physical activity and other healthy behaviour

Encourage safe, nutrient-dense, and relatively unprocessed foods and drinks and
discourage sugary and alcoholic drinks, ‘fast food’, and other processed foods

Require schools to provide meals to high nutritional standards and facilities for recreation
and sport, and to include nutrition and physical activity in core curricula

Require all government and publicly funded facilities that provide catering to ensure
that their meals, foods, and drinks are of high nutritional quality

Require widespread dedicated walking and cycling facilities throughout built and
external environments

Restrict advertising and marketing of ‘fast food’ and other processed foods and sugary
drinks to children, on television, in other media, and in supermarkets

Incorporate UN recommendations on breastfeeding into law or appropriate public
health and consumer protection rules

Give greater priority to research on, and programmes to improve, public health including
the prevention of cancer and other diseases

Establish and maintain publicly funded information and education on, and surveillance
of, food, nutrition, and physical activity status

Ensure that international food trade and aid sustains future health as well as providing
immediate relief for populations in recipient countries

✔

✔

✔

✔ ✔ ✔ ✔ ✔ ✔

✔✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔✔ ✔ ✔ ✔ ✔ ✔

✔✔ ✔ ✔ ✔ ✔ ✔

✔✔ ✔ ✔ ✔ ✔ ✔ ✔

✔✔ ✔ ✔ ✔ ✔ ✔ ✔

✔✔ ✔ ✔ ✔

✔✔ ✔ ✔ ✔

✔✔ ✔ ✔✔ ✔

✔✔ ✔ ✔ ✔ ✔

The left hand column of this table lists the recommendations for this actor, and the other columns list all actors. Absence of a tick does not
necessarily imply that an actor is irrelevant. The actors ticked are those judged to be most important.
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Ensure that international food trade and aid
sustains future health as well as providing immediate

relief for populations in recipient countries

International trade and aid can benefit recipient popula-
tions, but may also have adverse effects. Food aid is certainly
essential in the circumstances of acute or severe food
insecurity and inadequacy, especially at times of famine.
However, the effect of food trade, especially in subsidised
products, is often to benefit high-income countries and to
disable the food systems and supplies of recipient countries
and disempower producer communities. All food aid and
trade needs to encourage long-term independence and
autonomy in lower-income countries. While the literature
considered in Part 2 of this Report did not contain direct
evidence relating to this area, the Panel judged that this was
a sensible precaution.

(See chapter 4.1.2.1)

INDUSTRY1

AIM

Emphasise the priority given to
public health including cancer prevention

in strategic planning and action

RECOMMENDATIONS

Built environment industries1

Plan, commission, construct, and operate all
built environments so as to protect public
health and facilitate physical activity

Food and drink industries1

Make public health an explicit priority in all
stages of food systems including product
research, development, formulation and

reformulation, and promotion

Ensure that healthy meals, snacks, foods,
and drinks are competitively priced
compared with other products

Collaborate in order to stop advertising,
promotion, and easy availability of sugary drinks

and unhealthy foods to children2

Ensure that marketing and promotion of breastmilk
substitutes and complementary foods follow the terms of
UN codes and strategies on infant and young child feeding3

Ensure accuracy, uniformity, and availability
of product information in all advertising and

promotion and on food labels2

Physical activity industry 4

Promote goods and services that encourage
participation in physical activity by people of all ages,
rather than in competitive or elite sporting performance

Entertainment and leisure industry

Give higher priority to entertainment products
and services that enable everybody, especially children

and young people, to be physically active

1. Owners, directors, executives, and other decision-takers in all transnational,
international, and national industries whose policies and practices have an impact on
health. These include food producers, manufacturers, distributors, retailers, and
caterers. They also include all industries responsible for shaping built environments and
the entertainment, leisure, and sports industries. (For advertising and publicity agents
and health and other professionals, see pages 132 and 139, respectively.)

2. Relatively healthy processed foods and drinks are packaged or presented in
appropriate portion sizes as recommended by national governments or UN agencies,
are explicitly labelled, are relatively low in added saturated fats, fats and oils, and
sugars and syrups and are therefore relatively nutrient-dense and low in energy
density, low in salt, and contain minimal or no trans-fatty acids. Fresh or minimally
processed energy-dense foods that are also nutrient-dense, such as nuts, seeds, and
some oils, are healthy.

3. Correspondingly to discourage use of baby formula or commercial weaning foods in
the first 6 months of life, unless otherwise recommended by a qualified health
professional. This and all recommendations to do with breastfeeding endorse the UN
Strategy on Infant and Young Child Feeding.

4. Such as sporting goods manufacturers and providers of
health centres and sports facilities.
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Nature of this actor
This group includes owners, directors, executives, and other
decision-takers in all relevant industries, transnational,
national, and local (see box 8.5). Industries whose activities
have an impact on body composition and physical activity
include not only those concerned with foods and drinks, but
also those concerned with the built environment, such as
with urban and rural planning and development, construc-
tion and engineering, and also with entertainment,
leisure, and sports. (See also Health and other professionals,
page 139).

The food and drink industries include producers (farmers
and growers), commodity brokers, manufacturers (of
processed products and also ingredients and additives),
packagers, distributors, retailers, and caterers and their rep-
resentative organisations. They also include research and
information centres controlled or mainly funded by industry.
(For small and family farming and fishing cooperatives, see
Civil society organisations, page 121. For advertising, pro-
motion and publicity companies, see Media, page 132).

Whythis actor
Successful initiatives must inevitably involve industry.
Industry is an indispensable actor and potential leader and
can also be a partner in initiatives designed to improve and
protect public health.

Industries responsible for the built environment are impor-
tant influences on patterns of physical activity and thus of
body composition. Similarly, industries directly or indirectly
concerned with the production, preservation, processing,
preparation, and promotion of foods and drinks shape food
systems and supplies and thus dietary patterns. As one
example related to cancer, the practices of producers affect
levels of contamination of cereals (grains) and pulses
(legumes) with moulds that produce aflatoxins.

Reasons for aim

Emphasise the prioritygiven to
public health including cancer prevention

in strategic planning and action

The needs of public health as now generally understood and
accepted are often not yet a priority for relevant industries.
Industrial policies and practices need to be designed and car-
ried out with public health, including prevention of cancer,
in mind.

Reasons for recommendations

Built environment industries

Plan, commission, construct, and operate all
built environments so as to protect public
health and facilitate physical activity

The design of all built environments in the last century,
including cities, transportation systems, and buildings, has
given priority to mechanised transportation. This continues

to have a profound effect on population levels of physical
activity and thus of body fatness, and therefore on diseases
including cancer the risks of which are increased by excess
body weight and sedentary ways of life.

The mission and work of all industries concerned with the
built environment need to incorporate protection of public
health. Specifically this includes promotion of safe everyday
physical activity such as walking and cycling above and
beyond existing minimum legal requirements. The implica-
tions of this recommendation therefore include restriction on
private motorised transport within cities. (Also see Govern-
ment, page 124)

(See chapters 3.1.2.2, 3.3.2.1, 3.4.2.1, 3.4.2.2 and 3.4.2.3)

Food and drink industries

Make public health an explicit priority in all
stages of food systems including product
research, development, formulation and

reformulation, and promotion

The ways in which food commodities are preserved and
processed in the manufacture of leading products has a
major effect on population and personal risk of cancer and
other diseases, as shown in the 2007 WCRF/AICR Diet and
Cancer Report and also in relevant current UN recommen-
dations and strategies. One example is the use of salt. The
development of industrial and domestic refrigeration has
reduced the need for and use of salt as a preservative and has
increased availability of fresh vegetables and fruits. This is
likely to be an important reason why rates of stomach can-
cer have decreased all over the world.

As a general strategy, manufacturers need to make most
use of processes that have a beneficial, neutral, or at least
minimally deleterious effect on the risk of chronic diseases,
and specifically on cancer risk. They also need to present
foods and drinks in appropriate portion sizes and that are
relatively low in added saturated and trans-fatty acids,
refined starches, fats and oils, sugars and syrups, and salt.

Within the retail sector, priority needs to be given to the
promotion of healthy products and restriction of the promo-
tion of unhealthy foods and drinks, in general and particu-
larly to children.

The evidence that foods and drinks promote health and
protect against disease is derived from studies of diets com-
prising normal foods. The evidence that foods formulated as
‘functional foods’ or ‘nutriceuticals’ contribute to public
health is insubstantial.

(See chapters 3.2.2.2, 4.3.2.1, 4.3.2.2, 4.3.2.3, 4.4.2.1
and 4.4.2.2)

Food and drink industries

Ensure that healthy meals, snacks, foods,
and drinks are competitively priced
compared with other products

One important determinant of choice is the relative price of
products. Especially in the catering and food service sector,
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pricing policies need to positively encourage healthy choices
and so make such decisions the easier choices especially for
people with little available income.

(See chapter 4.2.2.1, 4.2.2.2 and 4.2.2.3)

Food and drink industries

Collaborate in order to stop advertising,
promotion, and easy availability of sugary drinks

and unhealthy foods to children

Research shows that the advertising and promotion of
processed foods and drinks, particularly on television, on the
internet, and at point of sale, is almost entirely of ‘conve-
nience’ or ‘fun’ processed foods and drinks or ‘fast food’. This
advertising and marketing has adverse effects on healthy
eating patterns and needs to be restricted. This will require
willingness on the part of industry. Voluntary codes of prac-
tice are evidently ineffective, and so the main action needs
to be taken by governments. (See Government, page 124)

(See chapters 3.3.2.2 and 4.4.2.1)

Food and drink industries

Ensure that marketing and promotion of breastmilk
substitutes and complementary foods follow the terms of
UN codes and strategies on infant and young child feeding

The UN Strategy on Infant and Young Child Feeding specifies
the importance of exclusive breastfeeding until the age of
6 months. The 2007 WCRF/AICR Diet and Cancer Report
concluded that lactation protects the mother against breast
cancer and that being breastfed probably protects against
excess weight gain in childhood. Infant formula manufac-
turers need to work within relevant agreed UN codes of prac-
tice on breastmilk substitutes and on hospital, community,
and other practice.

(See chapter 4.4.2.2)

Food and drink industries

Ensure accuracy, uniformity, and availability
of product information in all advertising and

promotion and on food labels

Descriptions and claims made on the labels of foods and
drinks and as part of their advertising and promotion need
to be justified, clear, and accurate, and also uniform,

The relationship between policy-makers
and decision-takers committed to the pro-
tection of public health and their counter-
parts in industry as defined here has, since
the mid-20th century, often been adver-
sarial. The interests of public health and the
commercial interests of industry, which
include duties to shareholders and employ-
ees, are not coincident. Nonetheless, there
is scope for the development of imagina-
tive policies and actions that are mutually
reinforcing, designed both to improve pub-
lic health and specifically to prevent cancer
and other diseases, and also to be the basis
of profitable industries. This Report pro-
poses that a new balance be struck in
favour of health.

The issue of chronic diseases
As already stated, industrialised food sys-
tems tend to produce food supplies that
are relatively safe but high in energy. When
food insecurity and inadequacy were pub-
lic health crises in newly industrialised
Europe, the developing food and drink
industries were seen as public benefactors.
In the middle of the last century, following
the success of nutrition science in under-
standing and addressing the classic
micronutrient deficiency diseases, aware-
ness grew that aspects of typical industri-

alised food supplies were a cause of coro-
nary heart disease. Towards the end of the
century, a consensus was established that
typical diets consumed in industrialised
countries are in various respects an impor-
tant cause of overweight and obesity, high
blood pressure and stroke, disordered
blood lipids and heart disease, disorders
and diseases of the digestive system— and
of common cancers.8 9

The effect of motorised transport
Similarly, sedentary ways of life are agreed
to be an independent cause of most of
these disorders and diseases. As empha-
sised in this Report, this is not just a result
of unwise personal choices. Since the early
decades of the last century, a worldwide
industry has developed that has had the
effect of making societies dependent on
motorised transport. Originally this was
seen as almost wholly beneficial, just as
processed foods high in sugar or fat were
seen as supplying needed energy especially
to growing children.

The rapid growth of international
industries since the 1980s, enabled by
global policies designed to promote trade
and the free flow of capital, together with
a general tendency towards concentration
in many industry sectors, has globalised

these trends. It is now apparent that the
consequences of inactivity and unhealthy
diets are no longer mostly confined to
higher-income countries but are world-
wide, and if anything are more diseases of
relative poverty than of affluence.

The challenge for industry
This amounts both to a challenge and an
opportunity for industry. For transnational
and other very large industries the task can
be compared with that of turning a great
ocean tanker around: it will take time, but
controls need to be reset. As proposed
here, chief executive officers of leading
industries can declare their commitment
to public health as a priority, and develop
explicit strategies that make this new
priority consistent with the need to sustain
profitability.

The UN Millennium Development
Goals10 form part of this challenge, which is
being met by the consequent development
of ‘public–private partnerships’ involving
various actors including industry. Change
for the better needs to involve the whole
range of industry, not just for example car
and food manufacturers. Engagement of
and with industry to promote public health
needs to follow guidelines such as those
worked out within the UN system.11

Box 8.5 Industry and the prevention of cancer
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otherwise customers will be confused. This will also require
willingness on the part of industry. As with advertising and
marketing of processed foods, voluntary codes are evidently
not effective in leading to adequate or universally applied
labelling systems. The main action here needs to be taken by
governments. (See Government, page 124)

(See chapters 3.3.2.2 and 4.3.2.2)

Physical activity industry

Promote goods and services that encourage
participation in physical activity by people of all ages,
rather than in competitive or elite sporting performance

Entertainment and leisure industry

Give higher priority to entertainment products
and services that enable everybody, especially children

and young people, to be physically active

Most of the products and services of the entertainment and
leisure industries promote sedentary ways of life. Television
viewing, and by inference computer games, is a probable
cause of overweight and obesity. The sports industries cater

for active people but usually only for a relatively small
minority. The emphasis is not on participatory but on spec-
tator sport. Promotion is principally of elite performance, by
its nature beyond the capacity of most people. More initia-
tives are needed that involve more people in active pursuits,
rather than just competitive or elite sports.

These industries also tend to sponsor or attract sponsor-
ship from manufacturers of unhealthy products such as
cigarettes, ‘fast food’ and other convenience foods, and
sugary drinks. As with other forms of advertising, voluntary
codes here are known not to be effective. Restriction of
sports and other forms of sponsorship is mainly the respon-
sibility of governments. (See Government, page 124)

These industries, like the others specified in this section,
need to change their strategies in order to involve a higher
proportion of populations in everyday active ways of life.

(See chapters 4.4.2.3 and 6.4.2.2)

Table 8.5 Industry: working with other actors
All relevant actors need to work together in developing policies and turning them into effective actions. This table shows the actors immediately needed as
partners with industry in achievement of the recommendations made here
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Built environment industries: Plan, commission, construct, and operate all built
environments so as to protect public health and facilitate physical activity

Food and drink industries:Make public health an explicit priority in all stages of food
systems including product research, development, formulation and reformulation,
and promotion

Food and drink industries: Ensure that healthy meals, snacks, foods, and drinks are
competitively priced compared with other products

Food and drink industries: Collaborate in order to stop advertising, promotion, and easy
availability of sugary drinks and unhealthy foods to children

Food and drink industries: Ensure that marketing and promotion of breastmilk substitutes
and complementary foods follow the terms of UN codes and strategies on infant and
young child feeding

Food and drink industries: Ensure accuracy, uniformity, and availability of product
information in all advertising and promotion and on food labels

Physical activity industry: Promote goods and services that encourage participation in
physical activity by people of all ages, rather than in competitive or elite sporting
performance

Entertainment and leisure industry: Give higher priority to entertainment products and
services that enable everybody, especially children and young people, to be physically
active

✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔

The left hand column of this table lists the recommendations for this actor, and the other columns list all actors. Absence of a tick does not
necessarily imply that an actor is irrelevant. The actors ticked are those agreed to be most important.
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Nature of this actor
This grouping is of the electronic, broadcast, print, and other
lay, technical, and specialist news, editorial, features, enter-
tainment, and advertising media. It includes the main
decision-takers — the media owners, directors, and execu-
tives. It also includes editors with general publishing, includ-
ing commercial as well as journalistic, responsibilities and
working journalists — writers and editors. It further includes
decision-takers in the advertising, publicity, and public
relations industries. (See box 8.6. For all other industries
relevant to this Report, see Industry, page 128.)

Whythis actor
The broadcast and print and now also the electronic com-
munications media are crucial actors and potential partners
in all areas of public interest and concern. The media have
always influenced public knowledge, attitudes, and beliefs.
Since the 1980s the electronic revolution has given infor-
mation and publicity communicated by the media much
greater immediacy, impact, and penetrative force. Health
issues are given extensive coverage on the internet and

in the popular and specialist broadcast and print media.
As the media are a major source of information, the
recommendations for this actor derive from the evidence that
people’s knowledge is an important determinant of their
response to other health initiatives.

As with the food and drink industries, there is a general
tendency for international media to become more concen-
trated among a few larger concerns, both within (such as
television and radio networks and newspaper and magazine
groups) and between types of media (such as conglomerates
controlling groupings of electronic, broadcast, print, and
other networks). This gives the owners and directors of such
international industries unprecedented influence.

Reasonsfor aim

Sustain increased coverage of public health
andwell-being andprevention of obesity
and chronic diseases including cancer

Since the 1980s and 1990s, editorial, news, features, and
other coverage of health issues in all forms of the media has
greatly increased. This is only partly because of the prolifer-
ation of the media themselves, following the electronic
revolution. In addition, decision-makers in the media are
aware of the significance of health issues, and of the concerns
of viewers and readers.

Much health coverage focuses on news of possible
successful treatments for diseases, news of outbreaks or
epidemics of disease whose immediate cause is microbial
(such as drug-resistant hospital infections), and features on
how to enhance personal health (such as by slimming treat-
ments). The commitment of the media to health issues is
clear. The purpose of this aim is to encourage all branches of
the media to sustain positive and constructive coverage of
issues that have an impact on public health, including the
understanding, control, and prevention of cancer, while also
sustaining readership and holding authorities to account.

Reasons for recommendations
Judgement of the importance of the media is not derived
from evidence collected in the systematic literature reviews
commissioned for this Report. While the literature on the
general influence of the media, including on health issues,
is substantial, it does not relate specifically to cancer
prevention, and the recommendations of the Panel made here
reflect collective knowledge and experience.

All media

Emphasise news, features, and campaigns
designed to promote public health and to prevent cancer,

and put health coverage in context

Themes known to media decision-takers to be valuable and
important are given priority in allocation of human and
material resources and editorial prominence. Polls consis-
tently show that people give high priority to their own and
their family’s health. Once people know that a disease can

MEDIA1

AIM

Sustain increased coverage of public health
and well-being and prevention of obesity
and chronic diseases including cancer

RECOMMENDATIONS

All media

Emphasise news, features, and campaigns
designed to promote public health and to prevent cancer,

and put health coverage in context

Give executives resources and authority
to ensure that their writers and editors have, or know

how to access, expertise in public health

Distinguish between news and editorial
coverage, and advertisements and other

commercially sponsored material

Advertising and publicity media

Advise clients against campaigns that make misleading
or unsubstantiated claims, or that promote unhealthy
diets, physical inactivity, or overweight and obesity

1. Owners, directors, editors, journalists, and other opinion-formers from the lay,
technical, and specialist broadcast, print, and electronic media and
entertainment communication industries, and the advertising, publicity and
public relations industries.
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be prevented, and that their health and well-being can
be enhanced, they want to know what to do. The extensive
coverage now given to personal slimming treatments, and
more recently to the responses of government, industry, civil
society, and other actors to the increase in early life over-
weight and obesity, both indicate that health issues that
affect the public are attractive.

(See chapters 4.4.2.3, 5.1.2.3 and 6.4.2.2)

All media

Give executives resources and authority
to ensure that their writers and editors have, or know

how to access, expertise in public health

Recognition that public health is a topic as important as the
environment and political and economic issues implies the

The media are a major source of informa-
tion. They have a responsibility to ensure
that such information is presented in a
balanced way, so that people are not mis-
led. While science may often be a subject of
legitimate debate, in reporting that debate
the media need to give an accurate reflec-
tion of the degree to which one side or
another is or is not supported by the rest of
the scientific community. The media have
an unrivalled opportunity to aid the public
understanding of science.

The influence of the media goes beyond
reporting and amplification of news. Inno-
vative strategic decisions shape editorial
coverage, which influences public under-
standing of and attitudes to local and
global issues. One example is attitudes to
the physical environment, which since the
1992 World Summit on Sustainable Devel-
opment held in Rio de Janeiro and more
recently because of issues such as climate
change has been given extensive cover-
age in sustained lead news stories, as
well as in extensive specialist features. The

environment is also a subject of regular
campaigns undertaken by the media, often
in association with leading CSOs.

Public health is a big issue
The maintenance and improvement of
public health is an issue that is as important
and urgent as social issues such as inequity,
and environmental issues such as climate
change and the protection of air, water,
and soil quality.

This Report also shows that such issues
are often interrelated. The rapid rise in
overweight and obesity since the 1980s,
especially among children and young
people, appears to be relentless. The envi-
ronmental, economic, and social causes of
overweight and obesity also increase the
risk of diabetes, cardiovascular disease, and
common cancers. In collaboration with
other actors, the media can address these
challenges with increased and sustained
energy.

The evidence for a causal connection bet-
ween food and nutrition, physical activity,

body composition, and the risk of cancer
and other diseases is convincing. Such evi-
dence is the basis for the recommendations
made in the 2007 WCRF/AICR Diet and Can-
cer Report. Similarly strong evidence on
other chronic diseases is the basis for rec-
ommendations made in relevant UN expert
reports, and for the UN strategies on diet,
nutrition, physical activity, and health and on
infant and young child feeding.

Balancing controversy and consensus
Best media practice now and in future is to
give a higher priority to coverage designed
to improve public health and prevent can-
cer. This need not inhibit reasonable debate
and controversy. Differences of view and
emphasis exist within the scientific and
other expert communities. It is right for
such views to be reported. However, it
is also right that when minority views
challenging well-founded consensus are
reported, it be made clear to what extent
the scientific community supports or does
not support such views.

Box 8.6 The media and the prevention of cancer

Table 8.6 Media: working with other actors
All relevant actors need to work together in developing policies and turning them into effective actions. This table shows the actors immediately needed as
partners with the media in achievement of the recommendations made here
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All media: Emphasise news, features, and campaigns designed to promote public health
and to prevent cancer, and put health coverage in context

All media: Give executives resources and authority to ensure that their writers and editors
have, or know how to access, expertise in public health

All media: Distinguish between news and editorial coverage, and advertisements and
other commercially sponsored material

Advertising and publicity media: Advise clients against campaigns that make misleading
or unsubstantiated claims, or that promote unhealthy diets, physical inactivity, or
overweight and obesity

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔

✔ ✔ ✔

✔ ✔ ✔ ✔ ✔

The left hand column of this table lists the recommendations for this actor, and the other columns list all actors. Absence of a tick does not
necessarily imply that an actor is irrelevant. The actors ticked are those judged to be most important.
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need to increase and maintain financial, material, and human
resources devoted to coverage of public health issues. The
industry could develop qualifications in health reporting to
promote acquisition of the necessary skills.

This implies reallocation of budgets to give health a
greater expectation of major stories within news agendas.
This also implies that knowledgeable journalists will be given
scope to investigate and publish major stories. Well-qualified
editors and contributors will have knowledge of and contacts
in a large number of specialist fields within the biological and
health sciences, including epidemiology, nutrition, sports
sciences, and exercise physiology, and of how these relate to
the other dimensions that shape population health. Where
such expertise is lacking, executives need to have the
resources to ensure staff are appropriately trained. Staff
without specialist expertise, for instance in smaller organi-
sations, need to be adequately trained to be able to find
authoritative sources.

(See chapters 6.2.2.1 and 6.2.2.2)

All media

Distinguish between news and editorial
coverage, and advertisements and other

commercially sponsored material

Advertisements and other commercially sponsored mate-
rial are an essential part of the media economy. These need
to be obviously distinct from editorial material and when
necessary clearly and prominently labelled as such. ‘Adver-
torials’ or ‘infomercials’ — material including supplements
and features that seem to be independent editorial, but
which in fact are commercially funded advertisement —
have become increasingly common in all forms of media.
They should be prominently and clearly identified as such. To
this end, professional bodies representing the interests of the
media need to review their codes of practice on ‘advertorials’
to ensure fair competition.

(See chapters 6.2.2.1 and 6.2.2.2)

Advertising and publicity media

Advise clients against campaigns that make misleading
or unsubstantiated claims, or that promote unhealthy
diets, physical inactivity, or overweight and obesity

Advertising, publicity, and public relations directors and
agents are part of or associated with the media. Individual
advertising agents have been known to refuse to accept
cigarette accounts, before tobacco advertising was restricted.
The professional bodies that represent the interests of the
advertising, publicity, and public relations industries need to
review their codes of practice to specify advising clients
against campaigns that are unsubstantiated or misleading or
in other respects not in the public interest, including those
that have the effect of promoting unhealthy diets, physical
inactivity, or overweight and obesity. This especially applies
to campaigns designed to attract children.

(See chapters 6.2.2.1 and 6.2.2.2)

Nature of this actor
This grouping is of publicly and privately funded primary and
secondary schools, and of nurseries (kindergartens, crèches)
and other pre-schools. It includes governors (both from
government departments of education and local school
boards), executives, and teachers both in their professional
capacity and as role models for their pupils. It is also
addressed to parents, (see box 8.7). For universities and
other higher education institutions, and for more on parents,
see Workplaces and institutions and People, pages 137 and
142, respectively.)

Whythis actor
The administrators and governors of schools, together with
pre-school carers and schoolteachers, are actors of special
importance. After the family, school usually has the greatest
influence on children. Schools act on behalf of parents as
carers for children as well as in providing their formal edu-
cation. These dual functions are interrelated and mutually
reinforcing. Schools shape habits and ways of life that often
persist into adult life. Learning and experiencing the value
of healthy diets and sustained physical activity is enhanced
when the policies and actions of schools and teachers set
good examples. (Also see box 8.7)

SCHOOLS1

AIM

Make food systems, food, nutrition,
and regular physical activity essential
parts of school life and learning

RECOMMENDATIONS

Provide healthy daily meals for all staff
and pupils, together with facilities for
active recreation, activity, and sports2 3

Incorporate food and nutrition (including
food preparation and cooking skills) and physical
education into the mandatory core curriculum2

Ensure that teaching materials are independently
originated and free from commercial bias

Do not allow vending machines that offer snacks
high in sugar, fat or salt, or sugary drinks, and withdraw

such ‘fast foods’ and drinks from school canteens2

1. Includes directors and managers of nurseries, pre-schools, and primary and
secondary schools. (For universities and other higher education institutions,
see Workplaces and institutions, page 137.)

2. School performance here to be monitored by government departments of
education as well as local governing bodies, and results to be included in the
formal published evaluation and grading of schools.

3. Also see Workplaces and institutions, page 137.
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Reasons for aim

Make food systems, food, nutrition,
and regular physical activityessential
parts of school life and learning

This aim is not new. It is a basis of the original concept of
education as developed in classical Greece and then through-
out Europe and the Arab world, with analogies in the East-
ern world. The ‘academy’ or ‘gymnasium’ combined physical
with mental training and learning and included dietetics,
which originally was the philosophy of the wisely led life,
with diet in its modern sense as one part.

The integrated approach to education persisted until well
into the 20th century. It then generally became displaced and
reduced, as nutrition and physical activity increasingly
became seen as relatively unimportant. The rationale for the
change has been the belief that children are generally healthy,
and that the responsibility of governments and school gov-
ernors need not include provision of meals or physical train-
ing. Pressure to pass examinations has become more intense.
Also, the idea that people should be left free to make their
own individual choices, irrespective of circumstances, has
been extended to children.

This shift away from the holistic concept of education has
created problems. Without set standards of school meals
and physical activity, children tend to become increasingly
unfit and overweight, and childhood obesity and early life
diabetes is now a public health emergency in many coun-
tries.12 There is also evidence that poor nutrition can impair
academic performance.13

Restoration of school meals and of physical training as a
central and essential part of school life and learning will often
be an expensive undertaking. In many schools kitchens have
been dismantled and recreation and sports grounds sold off.
Trained teachers and ancillary staff have also been lost. Fur-
ther, space needs to be found in core curricula for nutrition
and physiology as academic as well as practical subjects.
Good understanding of the value of healthy diets is increased
by the practical experience of consuming appropriate and
delicious meals at school, by learning about nutrition as
part of the core curriculum, and by practical and academic
physical education. Also, children need to know about all
aspects of food systems, from how food is produced and
processed to how they can make a difference in the home by
discriminating use of food labels, and by the enjoyment of
domestic economy and food preparation and cooking.

National government has the main responsibility here, for
both publicly and privately funded schools. An implication is
that assessment and ranking of the achievement of schools
will incorporate judgement of their performance in both
theoretical and practical nutrition and physical training.
(See Government, page 124)

Reasons for recommendations

Provide healthy daily meals for all staff
and pupils, together with facilities for
active recreation, activity, and sports

Meals need to be supplied for all pupils and staff. Nutrition
and other standards for school meals need to be imple-
mented, as issued by governments, UN agencies, or leading
civil society organisations. Price support for meals will take
into account comparative costs of ‘fast food’ and other con-
venience foods obtainable off the school premises. Meals
need to be served to staff together with pupils, preferably in
the same attractive dining areas. When a school has no
space for organised physical education, this can be obtained
by arrangement with another school or institution in the area,
or else rented. Otherwise see the overall aim, above. (Also see
Workplaces and institutions, page 137)

(See chapters 4.3.2.3, 5.2.2.2, 5.2.2.3 and 6.4.2.2. The
main responsibility here is that of government, see page 124.)

Incorporate food and nutrition (including
food preparation and cooking skills) and physical
education into the mandatory core curriculum

It is all the more essential, given the current epidemic of
childhood and early life overweight and obesity, that the
teaching of nutrition as an academic and also practical
subject, as well as physical activity, be mandatory in both

Experiences in childhood can be an important determinant of
health in adult life. Factors operating in early life affect the risk
of cancer. Body weight within a healthy range and regular phys-
ical activity protect against overweight and obesity and a num-
ber of serious chronic diseases including common cancers.
Conversely, sedentary living and overweight and obesity are
both causes of a number of diseases, including common cancers.
The evidence that sedentary living is a cause of overweight and
obesity is convincing, and processed energy-dense foods, ‘fast
food’, and sugary drinks are all probable causes of overweight
and obesity, as is television viewing, a particularly sedentary
behaviour. By inference, it is likely that video games and other
pastimes that make extensive use of computers are also proba-
bly a cause of overweight and obesity.

Schools have a dual role — both as places of work for staff
and pupils (see Workplaces and institutions) and as places of
learning for pupils. Schools therefore need to ensure that
both aspects of school life promote health and are mutually
reinforcing. Equally, schools are part of the community and they
need to ensure that pupils and teachers work together as well
as with the wider community, including parents or other carers,
to define and implement school health policy.

Within the whole life course, childhood is a critical period.
What children experience, whether in the physical environ-
mental, economic, or social dimension, during their years at
pre-school and school is critical for them then and also through-
out life. Parents and teachers need to know this. So do other
actors identified in this Report, in particular policy-makers and
decision-takers in government. Public health is a public good,
and healthy populations are more active and more productive.
In particular, children are a vulnerable group, and the protection
of their current and future health should be a priority.

Box 8.7 Schools and the prevention of
cancer
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primary and secondary schools. The great increase in pre-
prepared ready-to-heat meals and dishes and of convenience
foods and drinks means that many parents and their children
have lost or have never gained cooking skills, which therefore
need to be taught in school together with related practical skills
such as household economy. Otherwise see the overall aim.

(See chapter 5.2.2.1. The main responsibility here is that of
government, see page 124.)

Ensure that teaching materials are independently
originated and free from commercial bias

Schools need up-to-date teaching materials, increasingly
now originated and accessed on the internet. Authorities
responsible for publicly and privately owned and directed
schools need to insist that budgets for all core subjects enable
access to and supply of adequate independently originated
teaching materials.

One consequence of pressure on school budgets has been
that teaching materials for some subjects, especially those
seen to be ‘practical’ or otherwise of relatively low academic
importance, are increasingly originated or supported by com-
mercially interested parties other than publishers and made
available to schools often at discounted prices or free of
charge. These are a type of ‘advertorial’: material that seems
to be independent, but which in fact is an advertisement (see
Media, page 132). Such materials, when they concern food
and nutrition, may acknowledge their origin as from a
specific company (usually a giant transnational manufacturer
or retailer) or else from an organisation representing the
interests of a trade group (such as manufacturers or caterers
in general, or say the meat or sugar industry). Others are
issued by foundations or institutions mainly or solely
governed and funded by processed food and drink manu-
facturers and associated industries.

The responsibility of administrators and governors of

schools includes ensuring that the main materials used to
learn about food and nutrition and exercise physiology are
independently originated. Teachers can identify materials
that are commercially originated or supported and use those
to show how messages about food, nutrition, physical
activity, and health can be and are manipulated and distorted
by interested parties.

Regularly updated independent materials such as those
issued by governments or by independent CSOs (such as the
Center for Science in the Public Interest in the USA, the Food
Commission in the UK, WCRF, and AICR), valuable as part
of core teaching, can be used for comparison.

(See chapters 6.2.2.1 and 6.2.2.2)

Do not allow vending machines that offer snacks
high in sugar, fat or salt, or sugary drinks, and withdraw

such ‘fast foods’ and drinks from school canteens

Vending machines serving ‘fast food’ and other convenience
snacks and drinks have become a feature in school premises
since the 1980s. The economy of a growing number of
schools has become increasingly dependent on money given
by the manufacturers of the products sold in the machines in
return for the concession. The machines usually take the form
of advertisements for a transnational drink or sometimes
food manufacturer. The products are typically heavily
advertised and marketed worldwide, and their ingredients,
including refined starches, fats, sugars, salt, and sometimes
other additives, can be habit forming.

These vending machines and their products undermine
good nutrition and their presence within school premises is
insidious. It is time for them to be withdrawn, together with
similar snacks, foods, and drinks sold in school canteens.
(Also see Workplaces and institutions, page 137)

(See chapters 5.2.2.2 and 5.2.2.3. The main responsibility
here is that of government, see page 124.)

Table 8.7 Schools: working with other actors
All relevant actors need to work together in developing policies and turning them into effective actions. This table shows the actors immediately needed as
partners with schools in achievement of the recommendations made here
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Provide healthy daily meals for all staff and pupils, together with facilities for active
recreation, activity, and sports

Incorporate food and nutrition (including food preparation and cooking skills) and
physical education into the mandatory core curriculum

Ensure that teaching materials are independently originated and free from commercial
bias

Do not allow vending machines that offer snacks high in sugar, fat or salt, or sugary
drinks, and withdraw such ‘fast foods’ and drinks from school canteens

✔ ✔ ✔ ✔ ✔ ✔

✔✔ ✔ ✔ ✔ ✔ ✔

✔✔✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔

The left hand column of this table lists the recommendations for this actor, and the other columns list all actors. Absence of a tick does not
necessarily imply that an actor is irrelevant. The actors ticked are those judged to be most important.
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Nature of this actor
This grouping is of workplaces and institutions other than
schools. It is addressed to those who make corporate or insti-
tutional policy and take decisions in their capacity as employ-
ers (including owners and directors or governors and on-site
managers). Institutions other than schools include universities
and other places of higher education, hospitals, hostels, and
care homes (for people without and with cancer), the armed
forces, and prisons. (For schools, see Schools, page 134.)

Whythis actor
Workplaces and institutions are settings in which behaviour
is at least to some extent constrained, and in which healthy
choices can be encouraged by improving access, availability,
and affordability. The context is different from schools in that
most people in these settings are adults.

Nonetheless, employers have a duty of care to their staff
and also act as examples. Duty of care is more obvious
in institutional settings. This responsibility is as clear cut in
hostels, care homes, and prisons as it is in schools, because

people who are infirm or imprisoned are largely or com-
pletely dependent on these institutions for catering and
physical activity facilities. Hospitals have a dual role, as a
workplace for the staff and an institution for the patients. The
evidence that physical and mental performance is enhanced
when people are well nourished and physically fit makes
healthy diets and physical activity a matter of prudence as
well as a public duty in university and armed forces settings.

Reasons for aim

Institute and implement policies
that promote physical activity, and
healthymeals and bodyweight

The duty of care of employers and those responsible for
institutions is to do all that is practicable to support healthy
choices. This includes physical environmental, economic,
and social support, necessarily adapted to circumstances
and allowing for what is feasible. In this, employers them-
selves need support from governments and relevant indus-
tries, and from CSOs, health and other professionals, their
own employees and the people within institutional settings,
and their colleagues.

Employers, and those responsible for institutions, who
facilitate or provide and maintain high standards of nutrition
and physical activity and encourage weight control, will
help to promote health including preventing cancer among
their staff and the people for whom they are responsible.

Employers who look after the interests of their staff are
likely to make them feel valued. This is especially so in
workplaces when the nature of the work itself involves
consideration of health and well-being, such as in relevant
government departments, CSOs concerned with health and
welfare, health services, hospitals, and schools.

The duty of care of those responsible for institutions other
than schools are broadly the same as those for schools,
except that other institutions are usually for adults, and for
people at different times of life in different circumstances.
(See the recommendations following in this section, and
also see Schools, page 134.)

Reasons for recommendations

Workplaces and institutions

Use price and other incentives to encourage
healthy eating and active commuting,
and to discourage motorised transport

Larger firms can provide staff canteens in pleasant sur-
roundings with price-supported choices of healthy meals,
foods, and drinks, as price and easy availability of cheap,
unhealthy food can impede healthy choices. Firms of all
sizes can supply fresh or dried fruits or nuts to internal
meetings instead of biscuits (cookies), and water, tea, or
coffee instead of sugary drinks, or ensure that healthy foods
and drinks are brought in for sale daily.

Good employment practice includes reliable advice on

WORKPLACESAND INSTITUTIONS1

AIM

Institute and implement policies
that promote physical activity, and
healthymeals and bodyweight

RECOMMENDATIONS

Workplaces and institutions

Use price and other incentives to encourage
healthy eating and active commuting,
and to discourage motorised transport

Ensure that physical environments are
designed or adapted and maintained to

facilitate physical activity and weight control

Encourage sustained breastfeeding with
supportive environments and employment

contracts, and access to childcare

Do not allow vending machines that offer
snacks high in sugar, fat, or salt, or sugary drinks, and
withdraw such ‘fast foods’ and drinks from canteens

Institutions

Provide healthy meals, facilities for physical activity,
and access to advice on nutrition, fitness,
weight control, and disease prevention

1. Includes all managers and directors in all workplaces, public and private. Also
universities and other higher education institutions, hospitals, hostels, care
homes (for people without and with cancer), armed
forces facilities, prisons, and other institutional settings.
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healthy ways of life. This can be as sections in company
newsletters or by provision of authoritative information, such
as from government agencies or CSOs. Hours of employment
can be staggered or varied to make active transport more prac-
tical. Firms of all sizes can encourage active travel to and from
work by offering flexible working hours, or by personal exam-
ple of senior staff. (Also see the general aim on pages 137, and
the recommendation on vending machines and ‘fast food’, see
below.)

(See chapters 5.2.2.3 and 5.2.2.4)

Workplaces and institutions

Ensure that physical environments are
designed or adapted and maintained to

facilitate physical activity and weight control

Larger firms may be able to provide sports and recreation
facilities in their own grounds or by sharing these facilities
with other firms. Firms of all sizes can make sure that stairs
are attractive and well signed, provide maps of local running,
cycling, and exercise routes, and encourage staff to use break
times to be physically active. Larger firms can also offer free
or discounted membership of local health clubs, and provide
bicycle storage and changing and showering facilities.

Different types of institutions, including universities and
the armed forces, can provide such facilities but will need to
adapt their use to particular circumstances. The constraints of
hospitals, care homes, and prisons lay a special duty of care
on those responsible, supported by laws, regulations, and
quality codes issued by government, and as necessary with
public money. (Also see Schools, page 134)

(See chapters 3.3.2.2 and 5.2.2.4 )

Workplaces and institutions

Encourage sustained breastfeeding with
supportive environments and employment

contracts, and access to childcare

In many countries, employment laws protect the interests of
mothers of babies and young children, and of their partners
and families, by requiring employers to give substantial paid
maternity leave. Good practice is for employers to welcome
such laws and offer reasonable further extensions of mater-
nity leave, flexible working hours, and supported access to
childcare facilities. In addition, time and space in the
workplace can be reserved for expressing and storing of
breastmilk. The same general principle applies and needs
to be adapted for institutions that include women with
babies and young children. Mothers serving in the armed
forces or who are imprisoned need special support in those
circumstances.

(See chapters 3.4.2.1 and 5.2.2.4)

Workplaces and institutions

Do not allow vending machines that offer
snacks high in sugar, fat, or salt, or sugary drinks, and
withdraw such ‘fast foods’ and drinks from canteens

The case against vending machines that offer ‘fast food’ and
other convenience snacks, foods, and drinks is similar to that
for schools. However, adults in workplaces and most
institutional settings, including those of higher education, are
likely to expect to be able to choose what they purchase and
consume. This is not a case for on-site vending machines,
and they are best discouraged. They are particularly
inappropriate in workplaces concerned with health and

Table 8.8 Workplaces and institutions: working with other actors
All relevant actors need to work together in developing policies and turning them into effective actions. This table shows the actors immediately needed as
partners with schools in achievement of the recommendations made here

M
u
lt
in
at
io
n
al

b
o
d
ie
s

C
iv
il
so
ci
et
y

o
rg
an
is
at
io
n
s

W
o
rk
p
la
ce
s,

in
st
it
u
ti
o
n
s

H
ea
lt
h

an
d
o
th
er

p
ro
fe
ss
io
n
al
s

Pe
o
p
le

In
d
u
st
ry

M
ed
ia

Sc
h
o
o
ls

G
o
ve
rn
m
en
t

Workplaces and institutions: Use price and other incentives to encourage healthy eating
and active commuting, and to discourage motorised transport

Workplaces and institutions: Ensure that physical environments are designed or adapted
and maintained to facilitate physical activity and weight control

Workplaces and institutions: Encourage sustained breastfeeding with supportive
environments and employment contracts, and access to childcare

Workplaces and institutions: Do not allow vending machines that offer snacks high in
sugar, fat or salt, or sugary drinks, and withdraw such ‘fast foods’ and drinks from
canteens

Institutions: Provide healthy meals, facilities for physical activity, and access to advice on
nutrition, fitness, weight control, and disease prevention

✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔

✔✔✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔

The left hand column of this table lists the recommendations for this actor, and the other columns list all actors. Absence of a tick does not
necessarily imply that an actor is irrelevant. The actors ticked are those judged to be most important.
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institutions that care for sick and infirm people. Any such
machines are best reserved for the vending of healthy snacks
such as fruits. Bottled water, with or without added micro-
nutrients and other additives, is not needed where tap water
is safe. (See Schools, page 134)

( See chapter 5.2.2.3)

Institutions

Provide healthy meals, facilities for physical activity,
and access to advice on nutrition, fitness,
weight control, and disease prevention

In all workplaces and institutions, healthy diets and physical
activity suited to circumstances and settings, together
with access to authoritative advice on weight control and
prevention of disease (see box 8.1), is best seen as a basic and
invariable part of their purpose. The quality of these services
can be formally assessed. (See Schools, page 134)

(See chapters 4.3.2.3, 5.2.2.3 and 5.2.2.4)

Nature of this actor
This group includes all professionals, usually formally
qualified in their fields, and their professional bodies, whose
policies, decisions, and work may have an impact on public
health, and specifically on cancer, (see box 8.8). Profes-
sionals whose practice has an impact on public health include
architects and engineers, relevant civil servants, trades
unionists, social scientists, economists, environmentalists,
agronomists, food scientists and technologists, journalists,
and teachers. (For these other relevant professionals, also see
Multinational bodies, Government, Civil society organisa-
tions, Industry, Media, and Schools.) Health professionals
include relevant academics and researchers and physicians,
surgeons, nutritionists, dietitians, nurses, and other health
workers in medicine, public health, environmental health,
and associated fields.

HEALTH ANDOTHER PROFESSIONALS1

AIM

Conduct professional practice to
realise the potential for promoting
health including cancer prevention

RECOMMENDATIONS

All professionals1

Include food, nutrition, physical activity,
and cancer prevention in core professional
training and continuing development

Work with other disciplines to help understand how
to improve public health, including cancer prevention,

through food, nutrition, and physical activity

Health professionals

Prioritise public health including cancer prevention,
and food, nutrition, and physical activity, in

core training, practice, and professional development

Take a lead in educating and working with
colleagues, other professionals, and other actors to
improve public health including cancer prevention

Involve people as family and community members,
and take account of their personal characteristics

in all types of professional practice

1. Health professionals include relevant academics and researchers, and
physicians, nutritionists, dietitians, nurses, and other health workers in
medicine, public health, environmental health, and associated fields. Other
professionals include architects and engineers, relevant civil servants, trades
unionists, social scientists, economists, environmentalists, agronomists,
food scientists and technologists, journalists,
and teachers.
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Whythis actor
Health professionals have a direct and obvious influence on
people’s health. Medical doctors in particular are trusted by
the public and are expected to be qualified to give advice and
guidance on good health and well-being and prevention of
disease, as well as diagnosis and treatment of disorders
and diseases. In their daily interactions with people, health
professionals have unrivalled opportunities to provide infor-
mation and encouragement in support of healthy ways of life.
The systems in which they work, while different between and
within countries and resourced and organised at different
levels, all provide opportunities for promoting health as well
as treating disease.

The practice of other professionals can have a profound
impact on public health. Particular examples are architects,
engineers, and associated professions who are responsible for
built environments. Professionals whose practice shapes food
systems and food supplies include agronomists, environ-
mentalists, and food scientists and technologists. Such
professionals are likely to be aware that their work has some
effect on public health. Others, such as civil servants work-
ing outside government departments of food or health, may
not think in these terms. Teachers and journalists educate and
inform, including about health.

Reasons for aim

Conduct professional practice to
realise the potential for promoting
health including cancer prevention

All relevant professionals need to be aware of the vital impor-
tance of public health within any society, and to accept their
responsibility to protect and promote public health. This is
more obviously so for health professionals and for those like
teachers and journalists responsible for education and infor-
mation. It is also true for those outside the health professions,
in particular those whose work shapes built environments
and food systems and supplies.

Reasons for recommendations

All professionals

Include food, nutrition, physical activity,
and cancer prevention in core professional
training and continuing development

Public health can be and is taught and practiced as a spe-
cialist subject. However, the forces that impinge on public
health are general. Decisions taken by legislators and civil
servants in government at all levels with direct responsibil-
ity other than for health, such as for finance, trade, and edu-
cation, may have particularly significant impacts on public
health. Typically such effects are not planned but inadvertent.
Equally the practice of architects and town planners can
shape the physical environment in ways that influence the
opportunities people have for physical activity.

Comparably, the practice of medical professionals is likely

to have less effect on population health than the policies and
actions of other professionals in multinational bodies and
industry as well as governments, particularly those respon-
sible for food systems and supplies and built environments.
Sometimes such practices are planned and carried out with
public health in mind. Often they are not. An important
example is transportation systems planned to facilitate
motorised transport.

The first step is for all relevant professionals to be aware
that their decisions can impinge on public health. The next
step is that the training of such professionals includes knowl-
edge of how their practice can protect and promote public
health. Then, competence in public health impact needs to
be built into formal training, professional development, and
assessment systems for which governing bodies and peer
groups are responsible.

(See chapters 3.4.2.1, 3.4.2.2, 3.4.2.3, 4.2.2.4, 5.2.2.3,
5.2.2.4, 6.2.2.1 and 6.2.2.2)

All relevant professionals inside and outside the medical and
health professions need to have knowledge of public health to
an appropriate degree, build the need to protect public health
into their work, and include the effect of their work on public
health in assessment by their governing bodies and their peers.

Revival of classic public health
Such recommendations in effect revive the classic period of
public health of the first period of industrialisation in Europe in
the mid- and later 19th century. This was the time when water
supplies of cities in industrialised countries were made safe by
engineers who constructed and maintained comprehensive
sewage and water purification systems. Laws and regulations
began to be introduced in order to provide more light, less
pollution, better sanitation, less crowding, adequate and more
varied food supplies, shorter working hours, paid holidays, child-
care facilities, publicly funded schools, and more open spaces and
facilities for recreation, as well as safe water.

From the later 19th century and especially in the 20th century,
with evidence of improvement in population health, the
increased efficacy of medical treatment, and the then general
belief that most diseases are caused by infectious and other
single agents, public health became more specialised.

The role of medicine
The role of the medical and other health professionals in the
diagnosis, treatment, and care of people with disorders and
diseases will remain fundamental. At the same time, under-
standing the economic, social, environmental, and behavioural
determinants of health, well-being, and disease, as summarised
in the case of cancer in this Report, implies a revival of the inte-
grated approach to public health and a return to the precepts
and principles of the 19th century pioneers, in a form suitable for
the circumstances of the 21st century.

The health professions have an additional responsibility to act
as role models, and to lead the promotion of public health in both
training and practice, within their own and other professions.

Box 8.8 Health and other professionals and
the prevention of cancer
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All professionals

Work with other disciplines to help understand how
to improve public health, including cancer prevention,

through food, nutrition, and physical activity

A key theme running through these recommendations is the
need for all actors to work together. It is equally important
that practitioners collaborate both within and between
different professions. For instance, architects may work with
health specialists to shape the built environment in ways that
promote physical activity. Interdisciplinary research will
improve the evidence base for actions likely to promote
health, including preventing cancer.

(See chapters 3.4.2.1, 3.4.2.2, 3.4.2.3 and 6.2.2.2)

Health professionals

Prioritise public health including cancer prevention,
and food, nutrition, and physical activity, in

core training, practice, and professional development

Medical professionals, in particular physicians, are often
given relatively cursory training in public health, including
the environmental, economic, social, and behavioural drivers
of well-being, health, and disease. Systematic medical train-
ing in nutrition and physical activity is the exception rather
than the rule and is often virtually absent. The governing
bodies responsible for the academic and other training and
qualifications of health professionals have a responsibility to
recognise and change this.

(See chapters 6.2.2.1, 6.2.2.2, 6.3.2.1, 6.4.2.1 and 6.4.2.2)

Health professionals

Take a lead in educating and working with
colleagues, other professionals, and other actors to
improve public health including cancer prevention

Professionals whose work has an impact on public health
need training and support of a type that has become rela-
tively unusual in an era when disciplines have tended to
become increasingly specialised and narrowly focused.

Public health teaching and practice suitable for the
circumstances of the 21st century crosses traditional bound-
aries between disciplines. This complexity is potentially true
of nutrition, especially in relation to physical activity, energy
metabolism, and body composition. Further complexity is
introduced by the relevance of the economic, social, and envi-
ronmental determinants of patterns of diet, physical activity,
body weight, and fatness, and thus of health and diseases
including cancer.

Individual professionals cannot be expected to become
expert in all relevant fields. Rather, fair general knowledge
and understanding is needed, together with detailed knowl-
edge of specific areas. This all implies teamwork, within
and between professional disciplines. Health professionals
have a responsibility to take the lead in promoting health
though their interactions with colleagues in their own pro-
fessions, with other professionals as described here, and
also with other actors, as identified in the other sections of
this chapter.

(See chapters 5.1.2.3, 5.4.2.3, 6.2.2.1 and 6.4.2.2)

Table 8.9 Health and other professionals: working with other actors
All relevant actors need to work together in developing policies and turning them into effective actions. This table shows the actors immediately needed as
partners with health and other professionals in achievement of the recommendations made here
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All professionals: Include food, nutrition, physical activity, and cancer prevention in core
professional training and continuing development

All professionals:Work with other disciplines to help understand how to improve public
health, including cancer prevention, through food, nutrition, and physical activity

Health professionals: Prioritise public health including cancer prevention, and food,
nutrition, and physical activity, in core training, practice, and professional development

Health professionals: Take a lead in educating and working with colleagues, other
professionals, and other actors to improve public health including cancer prevention

Health professionals: Involve people as family and community members, and take account
of their personal characteristics in all types of professional practice

✔ ✔ ✔

✔✔ ✔ ✔ ✔ ✔✔ ✔

✔✔ ✔ ✔ ✔ ✔✔ ✔ ✔

✔ ✔ ✔

✔ ✔

The left hand column of this table lists the recommendations for this actor, and the other columns list all actors. Absence of a tick does not
necessarily imply that an actor is irrelevant. The actors ticked are those judged to be most important.
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Health professionals

Involve people as family and community members,
and take account of their personal characteristics

in all types of professional practice

This recommendation is addressed to investigators concerned
with research involving humans that is designed to examine
factors influencing well-being, health, and disease, including
cancer, as well as to practitioners in their daily work. The
evidence shows that interventions are most likely to be
significant and effective when they address clusters of pos-
sible influences rather than single factors, and when they
involve people as family or other group members rather
than as collections of isolated individuals. At the same time
it is also important to take account of people’s personal char-
acteristics such as their age, sex, social and ethnic back-
ground, knowledge, attitudes, beliefs, and emotional states.

This observation creates a problem for scientists who
wish to isolate causal factors, but it is likely that various asso-
ciated factors that affect human health, including the risk of
cancer, act in combination, and sometimes synergistically.

(See chapters 5.5.2.2, 6.1.2.2, 6.2.2.1, 6.3.2.1 and 6.4.2.1)

Nature of this actor
This group includes people as policy-makers and decision-
takers, in their capacities as members of close-knit groups
such as networks, communities, clubs, friends, families, and
households, and as individuals. Personal recommendations
are included in the 2007 WCRF/AICR Diet and Cancer
Report. Here, people are also addressed as having responsi-
bility for others, as parents and citizens. (See box 8.9. Also
see Civil society organisations, page 121)

Whythis actor
In any society, people usually do not make decisions and
choices in isolation. As shown in Part 2 of this Report, even
simple decisions such as choosing one product or one dish
rather than another in a supermarket or restaurant, or going
for a long walk on a sunny day, are likely to be shaped by
physical environmental, economic, social, and behavioural
factors. Household purchases of foods and drinks and of
goods that reinforce sedentary or active behaviour are deci-
sions shaped by such factors and also by awareness of the
needs and preferences of others. In lower-income countries
and communities, opportunity for individual choice may be
limited and among impoverished communities may often be
practically non-existent.

People are citizens, often parents, and usually friends
and relations of others, not just individual customers and
consumers. Within families one or another person often
makes decisions on the purchase of foods and drinks on
behalf of the family as a whole. The same applies to food
grown for family and community consumption.

PEOPLE1

AIM

Act as members of households and communities
and as citizens, not just as customers

and consumers, in achieving healthyways of life

RECOMMENDATIONS

Support organisations and initiatives whose purpose
is to improve public and personal health

and to prevent chronic diseases including cancer

Develop policies and set examples within the
household and community to enable healthy eating,

sustained physical activity, and weight control

Ensure that personal, household, family, and
community good health and protection against disease

are priorities when making major decisions

Use independent nutrition guides, food labels, and
other reliable information when planning

household supplies and purchasing foods and drinks

1. As members of networks, communities, clubs, families,
and households, not just as individuals.
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Reasons for aim

Act asmembers of households and communities
and as citizens, not just as customers

and consumers, in achieving healthyways of life

Eventually it is people who make the difference in society, not
simply as accumulations of individuals, but as members,
and leaders, of groups. This is a fundamental aspect of
democracy, and of public health. Individual consumer
demand is not the only or even the main force driving food
systems and supplies and thus what is available for purchase.
This is particularly so in lower-income and impoverished
countries and communities where freedom of choice is
limited.

By contrast, the influence of people acting together as
citizens, and as represented by effective civil society organ-
isations and amplified by the media, is considerable and can
have a decisive and lasting effect on the policies and actions
of governments and industry.

Reasons for recommendations

Support organisations and initiatives whose purpose
is to improve public and personal health

and to prevent chronic diseases including cancer

Dissemination of healthy ways of life by active member-
ship and support of relevant community, local, national,
and international CSOs will help to improve personal and
public health.

People can help to protect themselves as customers and
consumers by acting as citizens, and by supporting relevant
CSOs in their own interests and those of their households or
families and communities, as well as the general public
interest. They can also support scientists whose research is
designed to help prevent chronic diseases including cancer,

Expert reports produced by UN agencies, national governments,
and other authoritative bodies, designed to control and prevent
disease by means of diet or physical activity frequently include
both population goals and personal recommendations. Until
the 1990s, these usually focused on nutritional and other bio-
logical factors believed to affect the risk of disease, and the per-
sonal recommendations were usually addressed to individuals.

More than just individuals
The recommendations of this Report take into account the
physical environmental, economic, and social as well as the
personal factors that affect health, well-being, and disease — in
particular cancer. Here, people are addressed socially as well as
individually, in the light of evidence showing that focus on peo-
ple as members of families and other close-knit groups rather
than as individuals is more likely to enable effective and lasting
moves towards healthier ways of life.

Citizen representation
In an area directly relevant to recommendations made in this
chapter, an outstanding example of successful citizen advocacy
is, as already mentioned, the work of international and national
networks mostly of women who, since the 1970s and 1980s, have
made the case for breastfeeding. This has led to laws and
codes of practice at national and international level designed to
facilitate breastfeeding that are now formally accepted by
manufacturers of infant formula and also of weaning foods.

Another example of advocacy by and on behalf of parents,
also directly relevant to recommendations made in this chapter,
are the current campaigns to ensure nutritional standards for
school meals, the withdrawal of snack and drink vending
machines in schools, and the restriction of advertising and mar-
keting of foods and drinks to children. The influence of such civil
society organisations crucially depends on the scale and breadth
of the support from people acting as citizens.

(Also see Civil society organisations, page 121)

Box 8.9 People and the prevention
of cancer

Table 8.10 People: working with other actors
All relevant actors need to work together in developing policies and turning them into effective actions. This table shows the actors immediately needed as
partners with health and other professionals in achievement of the recommendations made here

Support organisations and initiatives whose purpose is to improve public and personal
health and to prevent chronic diseases including cancer

Develop policies and set examples within the household and community to enable
healthy eating, sustained physical activity, and weight control

Ensure that personal, household, family, and community good health and protection
against disease are priorities when making major decisions

Use independent nutrition guides, food labels, and other reliable information when
planning household supplies and purchasing foods and drinks

The left hand column of this table lists the recommendations for this actor, and the other columns list all actors. Absence of a tick does not
necessarily imply that an actor is irrelevant. The actors ticked are those judged to be most important.
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✔ ✔✔✔✔ ✔

✔ ✔ ✔✔ ✔ ✔

✔ ✔ ✔ ✔

✔ ✔✔
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by enlisting in research projects, preferably as families or
other groups.

(See chapters 5.5.2.1 and 6.1.2.4)

Develop policies and set examples within the
household and community to enable healthy eating,

sustained physical activity, and weight control

Almost everybody lives as part of a group in society. Personal
behaviour and habits affect other members of households or
families, friends, networks, and communities, and especially
children and young and other vulnerable people. When a
member of a household or family creates time to prepare
home-made meals, and to be moderately or vigorously phys-
ically active, this sets an example that can also benefit com-
panions and family members. Foods and drinks purchased
for home preparation and consumption tend to be more
healthy than products purchased for individual consumption
in restaurants, bars, the street, or at home.

(See chapters 6.1.2.1, 6.1.2.2, 6.1.2.3 and 6.4.2.2)

Ensure that personal, household, family, and
community good health and protection against disease

are priorities when making major decisions

In societies where medical and other health services are well
established, people sometimes tend to take good health for
granted until illness strikes, when they come into contact
with health professionals. However, by this time many dis-
eases and disorders may be difficult or even impossible to
treat successfully. This is true of several types of cancer.
Healthy ways of life are the best first line of protection. At a
personal level, prevention of disease and promotion of pos-
itive health and well-being is a responsibility of people
individually and as partners, parents, and family and
community members. This applies also to people in profes-
sional as well as social capacities. Major decisions are best
taken with personal including household or family and
community health in mind, as a priority equal with those of
income and security.

(See chapters 6.1.2.1, 6.1.2.2, 6.1.2.3, 6.1.2.4, 6.2.2.1,
6.2.2.2, 6.3.2.1, 6.4.2.1 and 6.4.2.2)

Use independent nutrition guides, food labels, and
other reliable information when planning

household supplies and purchasing foods and drinks

Guides to healthy eating and to ways of staying physically
active are issued by UN agencies, national governments and
professional and CSOs such as WCRF and AICR, and are often
featured in the electronic, broadcast, and print media.
Processed foods and drinks, and sometimes fresh foods,
often carry information about their ingredients and nutrient
composition, as well as health claims. Food advertisements,
including health claims, may be misleading, even when tech-
nically accurate. Ingredient and nutrient composition labels
are useful, but need to be interpreted in order to be of value.

(See chapter 4.3.2.2 and box 8.1)

8.2 Research issues

The conclusions and recommendations of this Report are
based on systematically reviewed evidence, reinforced by
other information.

The range of evidence covered by this Report, both from
peer-reviewed journals and other literature, is vast. Many of
the most potent environmental, economic, and social forces
that determine patterns of diet, physical activity, and body
fatness, and so cancer risk, have not yet been the subject of
sustained research. Thus, as summarised in chapter 3, climate
change is likely to have a profound impact on food systems
and supplies, but its precise nature is unpredictable.

A constraint on reports concerned with public health,
including the prevention of cancer, is that the range of liter-
ature usually considered relevant has been inappropriately
narrow. The concept of ‘prevention’ has tended to be seen
as a medical matter, and so mostly the concern of health
professionals. Prevention in this sense is of course essential.
But in the broad sense used in this Report, prevention is —
or needs to be — the concern of policy-makers and decision-
takers among all the actors identified in this chapter. A
constant theme of this Report is the need for the protection
of public health to be built into all relevant public policy.

8.2.1 Future reviewsof evidence
Future work to establish the rational basis for policy and
actions needs to be built on the findings from this Report.
Transparent and systematic methods need to be developed
that cover the wide and varied relevant evidence base, and
the great variety of sources in which it appears, on a national
and regional basis, to ensure fuller knowledge and under-
standing of specific environments.

8.2.2 Specificallydirected research
Much conventional research is not undertaken specifically to
aid decisions on policy and action. In many cases, new
research needs to take the form of studies that monitor the
effect of existing and new programmes and actions. Such
research will provide direct evidence for their relative failure
or success, but may also provide information that can be of
wider application. Specific research is also needed in areas
where the impact of policies and actions is likely to be rela-
tively high, but where evidence seems to be lacking.

8.2.3 Systemsanalysis
What is also needed is systems analysis. This is designed to
help understand complex and dynamic processes, such as the
multi-dimensional impact of the industrial production of
animals, or of the replacement of local shops and street
markets with supermarkets, or of cities redesigned in ways
that make cycling safe and pleasant. Frequently used to
model environmental and economic impacts, systems analy-
sis is less used to understand external factors that may
impact on public health, including prevention of cancer. The
result of such analysis is likely to reshape conceptual frame-
works and structures such as that in chapter 1 of this Report
and as evident in the way the whole Report is presented. This
is both a challenge and an opportunity.
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8.3 The future

This Report is the culmination of a complex project. It also
marks the beginning of work to translate its recommenda-
tions into policies and actions.

8.3.1 The overall recommendation
The overarching recommendation of this Report does not
appear among those addressed to the individual actors in this
chapter. This is for all actors to work together to control and
prevent cancer and other diseases and to promote positive
health and well-being throughout life.

The key to success in promoting public health is integra-
tion. All relevant actors need to work together as partners.
Policies and actions designed to prevent cancer will be most
effective within a broader context of prevention of other
diseases, and especially those with causes in common with
cancer.

Further, as stated in the WHO Alma Ata Declaration14 and
many other statements, health is more than the absence of
disease. Positive health and well-being are central to the full
enjoyment of life, and it is good public health policy to
emphasise that policies and actions that prevent cancer also
promote good health.

In any policy or programme designed to prevent cancer,
it is likely that one actor will take the lead, or else in an equal
partnership will take responsibility for coordination. For
example, national governments, supported by civil society
and professional organisations, will take the lead in any ini-
tiative involving legislation, and food manufacturers have the
most direct responsibility for formulation and reformulation
of products to ensure that they are healthy.

This said, initiatives most likely to be successful, in the
sense of having lasting positive impact, will usually involve
several or even all actors working together from the outset.
Many actors dedicated to working in the public interest are
specialised and work separately from one another. When
possible, allowing for the value of independence, partner-
ships are essential.

Policies and actions need to be equitable, and where
appropriate favour populations who are disadvantaged and
who may have most to gain from avoidance of disease.
Policies and actions also need to be sensitive to the fact that
all types of resource are not inexhaustible, and to the com-
pelling evidence of the deterioration of water supplies, air
quality, and land, and also of climate change.

Sustainable and equitable policies and actions will for
example prefer patterns of diet based on locally available pro-
duce, will build physical activity into everyday life rather than
depend on private and often expensive facilities, and will
favour breastfeeding most of all in countries where water sup-
plies may be unsafe and where families do not have the
money for infant formula. This approach also affects the
ways in which research and interventions are carried out;
these should make economic use of materials, not assume
that ‘the bigger the better’, and make sparing use of long-
distance travel.

8.3.2 Health is everybody’sbusiness
The task ahead is ambitious, but it is feasible.

This Report is designed to empower everybody. It is
offered to policy-makers and decision-takers working within
and for multinational bodies, CSOs, governments at national
and all other levels, industry, the media, schools, other insti-
tutions and workplaces, health and other professionals, and
people as citizens and as customers and consumers.

Rationally based, it is also a call to action to people or
groups in a position to source, inspire, and sustain what will
amount to a new movement in the interests of public health.
Among these there are key people or groups. They may be
heads of state or prime ministers, with their teams. They may
be chief executive officers of great transnational companies.
They may be leaders of CSOs.

The success of this Report remains to be seen. It is offered
to all its readers throughout the world as a rational basis for,
and a spur to, a great new public health movement in which
all work together in the interests of health for all and the
common good.
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A P P E N D I X A

Preventability of cancer by food,
nutrition, and physical activity

on consumption of Cantonese-style salted fish or arsenic
in drinking water, respectively. Cervix and bladder cancers
were not included as there were no relevant convincing
or probable exposures. Ovarian cancer was excluded
because the only exposure graded convincing or probable
was for adult attained height, which was not the subject
of a recommendation. Cancer incidence data were not avail-
able specifically for postmenopausal breast cancer as
menopausal status at diagnosis was not recorded in cancer
registries. Risk estimates were therefore only calculated
for total breast cancer. PAFs for premenopausal breast
cancer were not calculated as it was not the subject of a
recommendation.
There are several approaches for deriving the information

needed to make these estimates. All rely on various assump-
tions and therefore are imperfect to some extent. Each
method may rely on different assumptions and therefore may
result in different answers and no single method can be
regarded as inherently superior. The method used here is also
based on several assumptions, so the caution that needs to
be used in interpreting other estimates of preventability also
needs to be applied to this exercise.
Relative risk estimates were derived from the comparison

of highest versus lowest exposure analyses. Dose-response
summary estimates from the meta-analyses in the
WCRF/AICR Diet and Cancer Report were not used as many
studies could not be included in the meta-analyses.
Furthermore, these estimates were based on the assumption
that the dose response was linear and this may not be so,
and is not an issue when comparing risk between highest
and lowest exposure categories. Highest versus lowest
risk estimates for each exposure were selected from a
single study included in the 2007 WCRF/AICR Diet and
Cancer Report. Summary estimates of highest versus
lowest exposure were not used in the 2007WCRF/AICR Diet
and Cancer Report, and were not calculated for this exercise.
Because the level of exposure varies between studies, any
summary estimate is difficult to interpret. Cohort studies
were chosen in preference to case-control studies wherever
possible. Studies were chosen where the size of effect was
representative of all studies in the specified analysis. As
far as possible, large and recent studies were preferred. In
addition, the study had to provide cut-points for the high-
est and lowest exposure categories and these cut-points had
to be comparable to actual exposure data in the four coun-
tries studied. Where possible, summary estimates from

Backgroundandobjectives
In order to estimate the potential to prevent cancer through
food, nutrition, physical activity, and body fatness, the pro-
portion of cancer cases in four selected populations that
could be attributed to specific exposures (population attrib-
utable fractions — PAFs) were computed based on the 2007
World Cancer Research Fund /American Institute for Cancer
Research (WCRF/AICR) Diet and Cancer Report.
Conventionally, PAFs are sometimes also referred to as

preventable fractions, but these are not identical. To estimate
the proportion of cancers attributable to any factor it is nec-
essary to consider the exposure to that factor over the period
leading to diagnosis. Therefore, the proportion attributable
at any one time depends on the exposure during earlier peri-
ods, though this may change over time. Conversely, the pro-
portion preventable in the future — the objective of the
current exercise — depends to a greater extent on current
exposures.
Estimates were made for the UK, the USA, Brazil, and

China, representing high- (the UK and the USA), middle-
(Brazil), and low-income (China) countries. Estimates were
for specific cancers as well as total (all) cancers in relation
to food, nutrition, physical activity, and body fatness, with
separate estimates for men and women for body fatness.

Methods
Risk estimates from the 2007 WCRF/AICR Diet and Cancer
Report
PAFs were calculated where possible for exposures graded
convincing or probable causes of cancer in the 2007
WCRF/AICR Diet and Cancer Report, with some exceptions.
No calculations were made where the 2007WCRF/AICR Diet
and Cancer Report made no recommendations. This applies
to foods containing calcium/dairy and to adult attained
height. In addition, no specific recommendation was made
for foods containing selenium, and a trial published during
the preparation of this report found no benefit from selenium
supplements.1

Of the 17 cancer sites that were the subject of systematic
literature reviews for the 2007 WCRF/AICR Diet and Cancer
Report, 12 are included in this report: mouth, larynx, and
pharynx; oesophagus; lung; stomach; pancreas; gallbladder;
liver; colorectum; breast; endometrium; prostate; and
kidney. Nasopharynx and skin cancers were not included
as it was not possible to obtain good-quality information
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[PF1$(RR1#1)] " [PF2$(RR2#1)] " [PF3$(RR3#1)]

1 " [PF1$(RR1#1)] " [PF2$(RR2#1)] " [PF3$(RR3#1)]
PAF % % $ 100

possible to obtain the necessary dietary information for salt or
for foods containing lycopene for China and Brazil, or for foods
containing fibre for China. Maté was only included for Brazil.

Country-specific cancer incidence data
Cancer incidence data were obtained from GLOBOCAN
2002.6

Population attributable fraction calculations
PAF is the proportional reduction in disease incidence that
would be achieved in a population by eliminating (or reduc-
ing to the lowest achievable level) the causal exposure(s) of
interest, while other risk factors remain unchanged. This
method uses the lowest risk category as the reference cate-
gory for the risk estimates. For exposures that are causes
of cancer, this is the lowest consumption quantile. For expo-
sures that are protective such as vegetables and fruits,
the comparator is the highest consumption (i.e. lowest risk)
quantile.

PAFs were calculated using the following formula:

cohort studies from pooling projects were used; if not,
forest plots and tabulated results of all highest versus low-
est risk estimates were examined to identify several possi-
ble studies. The full articles of these studies were used to
assess cut-points for each of the quantiles and the final deci-
sion was made. The same relative risk estimates were used
for all countries.
Risk estimates derived from the selected studies were con-

verted into three categories: high, medium, and low risk.
Risk estimates were selected for the outer quantiles of expo-
sure (for low and high risk) and for either a central quan-
tile or two central quantiles pooled using a random effects
model (for medium risk). For example, if a study reported
results in quintiles, the risk estimate for the third (central)
quantile was used to represent medium risk.
The exposure category cut-points in the country-specific

exposure data did not usually reflect the recommendations
of the 2007 WCRF/AICR Diet and Cancer Report (see
below). For example, for alcohol it was not possible to
compare high and moderate intake with one drink for
women and two drinks for men.

Country-specific distributions of exposure
For the four countries studied, raw data from dietary survey
datasets were obtained. Information for the UK and the USA
was complete. For the UK, the National Diet and Nutrition
Survey (NDNS) based on 7-day weighed records and a
physical activity questionnaire (collected in 2000–2001) in
adults aged 19 to 64 years was used.2 For the USA, the
WWEIA-NHANES (2003–2004)3 based on two 24-hour
recalls was used for food and nutrition exposures and
NHANES 2005–20064 for anthropometric measures and
physical activity measures based on a questionnaire on activ-
ities in the last 30 days. For China, the China Health and
Nutrition Survey 2006 based on three 24-hour recalls was
used5 and information on physical activity was obtained from
reports on the World Health Organization Global Infobase.5a

For Brazil, several surveys were used: the ‘Food surveys
in the city of São Paulo 2003 (ISA-SP)’ for foods and nutri-
ents based on one 24-hour recall, the Pesquisa Orcamentos
Familiares family budget survey 2002/2003 for weight
and height data, and the International Physical Activity
Questionnaire for São Paulo city for physical activity (personal
communication, Carlos Monteiro). The age range included in
each survey differed. To be consistent across all surveys, sub-
jects aged between 19 and 64 years were selected. It was not
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where:
PF1 = proportion of population in exposure category at low risk
RR1 = reference category (relative risk of 1.0 for the low-risk exposure category)
PF2 = proportion of population in exposure category at medium risk
RR2 = relative risk of the medium-risk exposure category
PF3 = proportion of population in exposure category at high risk
RR3 = relative risk of the high-risk exposure category

Estimates by cancer site for all exposures combined were
calculated from the PAFs for each exposure. Because no
individual case of cancer can be prevented more than
once, this calculation was done in a way that avoided
the possibility of ‘double counting’. The PAF for the first
exposure was subtracted from 100 per cent and the PAF
for the second exposure was applied to the remainder.
This process was performed sequentially for all relevant
exposures, resulting in an estimated PAF for all exposures
combined. In order to estimate combined PAFs for each
country across several cancer sites, the individual estimates
of PAF at specific cancer sites were weighted according
to the incidence of the relevant cancers in that country.



Steps:
1. An appropriate cohort study for a highest versus lowest risk

estimate was selected and cut-points identified for highest
and lowest categories. The largest, most recent study
consistent in terms of direction and size of effect with other
studies was by Norat et al. in 2005 (Figure 4.3.1 in the 2007
WCRF/AICR Diet and Cancer Report).7 It showed RR3 of 1.17
and highest and lowest categories of ≥ 80 g/day and
< 10 g/day, respectively. The RR of the medium exposure
category was 1.03 (RR2), whereas by definition 1.0 was the
risk in the reference category (RR1).

2. Using the UK NDNS dietary data for 19–64 year olds,
exposures for individual red meats (beef, pork, etc.) were
aggregated into a single variable (red meat).

3. The proportions of the population with intakes in the three
risk categories were ≥ 80 g/day(PF3 = 25%), 10 – < 80 g/day
(PF2 = 49%), and < 10 g/day(PF1 = 26%).

4. PAF was calculated as:

BoxA1 Example. Preventabilityestimate for
redmeat intake and colorectal cancer
in the UK

[0.26$(1#1] " [0.49$(1.03#1)] " [0.25$(1.17#1)]

1 " [0.26$(1#1] " [0.49$(1.03#1)] " [0.25$(1.17#1)]
$ 100 = 5%

Measurement errors associated with assessment of diet
and physical activity will tend to reduce the apparent size
of the relative risk calculated in the studies used for this exer-
cise. On the other hand, they may also lead to misclassifi-
cation of individuals into extreme exposure categories: this
might exaggerate apparent PAF. It is difficult to predict the
net effect of these two opposite influences.
Although adult attained height was identified by the 2007

WCRF/AICR Diet and Cancer Report as a risk factor for can-
cers of the colorectum and breast (postmenopause), it was
not included in the total preventability estimates. Adult
attained height was excluded because, while it is likely to
be in part determined by early life experiences including
nutrition, it is not modifiable in adult life, the mechanisms
underpinning the association are unclear, and no recom-
mendation was made in the 2007 WCRF/AICR Diet and
Cancer Report. Similar considerations apply to foods
containing calcium/dairy and to selenium. In addition, a
clinical trial of prostate cancer published during the prepa-
ration of this Report failed to show benefit from selenium
supplements.1

Some exposures could not be taken into account in the
total estimate calculations because data were not available
(for instance a value for garlic was not imputed; there were
no data from China on fibre from food sources). Estimates
for aflatoxin and liver cancer were not presented as data
were not considered to be reliable, although for some pop-
ulations aflatoxin exposure is an important preventable cause
of cancer. Regarding prostate cancer, there were no data for
lycopene exposure in China and Brazil.
The figures for breast cancer are likely to be an overesti-

mate as the impact of body fatness differs between pre- and
postmenopausal breast cancers, and only total breast cancer
incidence was available. Although menopausal status is not
recorded in cancer registries, other data suggest that
approximately 20–25 per cent of breast cancers in the USA
and the UK are diagnosed before the age of 50 years.
Oesophageal cancer was not divided by histological type:
only total oesophageal cancer was used, as in the 2007
WCRF/AICR Diet and Cancer Report. However, while the
impact of body fatness, a cause of adenocarcinoma, may be
overestimated in the USA and the UK because of inclusion
of squamous carcinoma, this may be offset by the impact of
alcohol and maté on squamous carcinomas in China and
Brazil where this is the predominant type.
These preventability estimates were based only on food,

nutrition, physical activity, and body fatness. Other relevant
risk factors such as smoking were taken account of in the rel-
ative risk calculations in the studies used for this exercise.
However, no attempt was made to estimate the additional
risk fractions attributable to these other exposures, which are
also important for cancer prevention.

Resultsanddiscussion
The information used to estimate the PAFs is shown in table
A1. For each study the table gives the relative risk (point
estimate and 95% confidence interval) for each exposure;
the cut-points used for categorising high, medium, and low
risk; and in the last four columns, the proportion of the

An example is shown in box A1.
For body fatness, PAF calculations were based on body

mass index (BMI in kg/m2). Other highly correlated variables
were not included (e.g. waist to hip ratio, waist circum-
ference, weight gain). PAF was also estimated for men and
women separately. A combined estimate of PAF for body
fatness across the relevant cancers (oesophagus, pancreas,
gallbladder, colorectum, breast, endometrium, and kidney)
was calculated as described above.
Each estimate of relative risk for a specific exposure and

cancer site is presented both as a point estimate and as a 95%
confidence interval. Each estimate of PAF is also presented
as a point estimate. In addition, a range with upper and
lower limits around the point estimate was calculated, to
indicate its imprecision. The lower range was calculated as
above, but using the lower limit of the 95% confidence inter-
val (instead of the point estimate) of the relative risk for each
exposure. Upper limits for combined estimates of PAF were
calculated using the upper limits of the 95% confidence inter-
vals of the relative risk for each exposure. The range pro-
duced by this method is therefore more extreme than a 95%
confidence interval.

Methodological issues
These estimates are subject to some methodological
limitations.
The preventability estimates for individual or groups of

exposures were based on highest versus lowest exposure rel-
ative risk estimates. These risk estimates were from single
studies and although selection criteria were applied (see
methods), the results should be interpreted with caution.
While the use of per unit exposure risk estimates is based
on more than one study, it may nevertheless be associated
with a number of limitations and was not used for these
estimates.
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countries, the cancer sites with the highest estimated
preventability were oesophagus and mouth, pharynx, and
larynx, and the lowest estimates were for liver, gallbladder,
and kidney.
In the USA and the UK, the most common cancers

(i.e. cancer contributing at least 10 per cent of total cancer
incidence) were of the breast, colorectum, lung, and
prostate. In Brazil, they were breast and prostate, and in
China they were liver, lung, oesophagus, and stomach.6 The
total estimate of preventability for the 12 cancer sites
covered by this report was about 34 per cent in the USA and
39 per cent in the UK, 30 per cent for Brazil, and 27 per cent
for China. As some estimates are missing for Brazil and par-
ticularly China, these must be regarded as underestimates.
However, it should be noted that although exposure data are
not available for China for foods containing lycopene,
prostate cancer is not common in China.

population in each of these categories for the four countries
studied. Table A2 shows, for each country, the estimates of
PAF for each exposure by cancer site, as well as combined
estimates either for the 12 cancer sites included in this
report, or for all cancers (listed in GLOBOCAN 20026 exclud-
ing non-melanoma skin cancer).
The potential preventability of different cancers through

food, nutrition, body fatness, and physical activity varied for
the different cancers and between countries, although find-
ings were broadly similar for the USA and the UK. Thus,
about 38 per cent of breast cancers were estimated to be pre-
ventable in the USA and 42 per cent in the UK, compared
to 20 per cent in China. These differences arise because of
the different patterns of exposure to the factors influencing
breast cancer risk between these countries.
For most cancer sites, the estimates of preventability were

lowest in China, with the exception of lung cancer. For all
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Table A1 Exposure data used to calculate preventability estimates for food, nutrition, physical activity,
and body fatness by cancer site for the USA, UK, Brazil, and China

Exposure Studyselected RR (95% CI)* Exposure categoriesused in the study Prevalence (%)of exposure for each category
(high-,medium-, and low-risk groups) shown in thepreviouscolumn (high,medium,

lowor PF3, PF2, PF1)**

USA UK Brazil China

Mouth, pharynx, larynx
Non-starchy vegetables De Stefani, 20008*** 1.75 (0.93–3.33) ≤ 54.1, > 54.1– < 120.0, ≥ 120.0 grams/day 44, 27, 29 29, 40, 31 60, 20, 21 5, 14, 81
Fruits Chyou, 19959 1.54 (0.94–2.56) ≤ 11.4, > 11.4– < 57.1, ≥ 57.1 grams/day 49, 11, 41 25, 24, 51 73, 3, 24 75, 6, 19
Alcoholic drinks Grønbaek, 199810 2.8 (1.6–6.0) ≥ 37.7, > 0– < 37.7, 0 grams/day 10, 27, 63 12, 63, 26 4, 17, 79 4, 5, 91
Oesophagus
Non-starchy vegetables Guo, 199411 1.25 (1.00–1.67) ≤ 80, > 80– < 160, ≥ 160 grams/day 55, 24, 21 45, 37, 18 70, 15, 15 9, 22, 68
Fruits Tran, 200512 1.25 (1.10–1.43) ≤ 0.24, > 0.24–2.88, > 2.88 grams/day 47, 0, 53 21, 1, 78 73, 0, 27 75, 0, 25
Maté Sewram, 200313 1.69 (0.85–3.35) ≥ 0.1, > 0– < 0.1 versus 0 litres/day N/A N/A 0, 0, 100 N/A
Alcoholic drinks Sakata, 200514 2.40 (1.20–4.80) drinkers versus non-drinkers 37, 0, 63 75, 0, 26 21, 0, 79 9, 0, 91
Body fatness Lindblad, 200515 1.93 (1.24–3.01) ≥30, 25– < 30, < 25 kg/m2 35, 32, 34 22, 36, 42 11, 29, 60 5, 24, 72
Lung
Fruits Voorrips, 200016 1.67 (1.25–2.50) < 80, 80–160, > 160grams/day 69, 17, 15 58, 21, 22 77, 9, 14 84, 8, 9
Stomach
Non-starchy vegetables Kobayashi, 200217 1.33 (0.96–1.85) < 105, 105– < 160, ≥ 160 grams/day 65, 14, 21 60, 22, 18 77, 8, 15 15, 17, 68
Fruits Kobayashi, 200217 1.43 (0.99–2.08) ≤ 11.4, > 11.4– < 57.1, ≥ 57.1 grams/day 49, 11, 41 25, 24, 51 73, 3, 24 75, 6, 19
Salt van den Brandt, 200318 1.18 (0.77–1.80) > 7, > 6– 7, ≤ 6 grams/day 67, 12, 21 64, 10, 26 N/A N/A
Pancreas
Foods containing folate Skinner, 200419 1.52 (0.97–2.38) men < 300, 300– < 500, ≥ 500 mg/day;

women < 200, 200– < 400, ≥ 400 mg/day 19, 48, 34 36, 55, 9 29, 45, 26 N/A
Body fatness Michaud, 200120 1.72 (1.19–2.48) ≥ 30, 23– < 30, < 23 kg/m2 35, 46, 19 22, 54, 24 11, 49, 40 5, 45, 51
Gallbladder
Body fatness Engeland, 200521 1.66 (1.23–2.23)**** ≥ 30, 25– < 30, < 25 kg/m2 35, 32, 34 22, 36, 42 11, 29, 60 5, 24, 72
Liver
Alcoholic drinks Sharp, 200522 2.60 (0.53–13.58) ≥ 30, > 0– < 30, 0 grams/day 12, 25, 63 17, 58, 26 5, 16, 79 4, 4, 91
Colorectum
Foods containing fibre Park, 200523 1.14 (1.05–1.22) < 10, 10– < 30, ≥ 30 grams/day 26, 69, 6 27, 72, 1 29, 63, 9 N/A
Red meat Norat, 20057 1.17 (0.92–1.49) ≥ 80, 10– < 80, < 10 grams/day 26, 29, 45 25, 49, 26 45, 13, 43 37, 38, 25
Processed meat Norat, 20057 1.42 (1.09–1.86) ≥ 80, 10– < 80, < 10 grams/day 22, 36, 42 9, 63, 28 9, 11, 80 1, 4, 96
Alcoholic drinks Wei, 200424 1.27 (1.03–1.56) ≥ 20, > 0– < 20, 0 grams/day 18, 19, 63 27, 47, 26 7, 14, 79 5, 3, 91
Physical activity WCRF/AICR25 1.33 (1.10–1.64) 0, > 0– < 150, ≥ 150 minutes/week 30, 55, 15 21, 49, 31 49, 8, 43 11, 26, 64
Body fatness Engeland, 200521 1.22 (0.93–1.60)**** ≥ 30, 25– < 30, < 25 kg/m2 35, 32, 34 22, 36, 42 11, 29, 60 5, 24, 72
Breast
Alcoholic drinks Willett, 198726 1.60 (1.29–1.98) ≥ 15, > 0– < 15, 0 grams/day 13, 15, 72 24, 45, 31 4, 14, 82 1, 1, 98
Physical activity McTiernan, 200327 1.20 (1.02–1.43) 0, > 0– 20, > 20 MET hours/week 30, 66, 4 16, 45, 39 50, 13, 37 12, 27, 62
Body fatness van den Brandt 200028 1.26 (1.09–1.46) ≥ 25, 21– < 25, < 21 kg/m2 61, 28, 12 53, 35, 13 39, 38, 23 28, 45, 27
Endometrium
Physical activity Schouten, 200429 1.75 (1.28–2.44) < 30, 30– < 60, ≥ 60 minutes/day 91, 6, 3 51, 17, 32 60, 10, 30 25, 25, 50
Body fatness Silvera, 200530 3.40 (2.68–4.33) ≥ 30, 25– < 30, < 25 kg/m2 36, 24, 39 20, 32, 48 13, 26, 61 5, 24, 72
Prostate
Foods containing
lycopene Gann, 199931 1.33 (0.94–1.85) ≤ 0.488, > 0.488–1.081, > 1.081 mmol/litre 19, 59, 22 63, 33, 4 N/A N/A
Kidney
Body fatness Bjorge, 200432 1.70 (1.43–2.02)**** ≥ 30, 25– < 30, < 25 kg/m2 35, 32, 34 22, 36, 42 11, 29, 60 5, 24, 72

* Relative risk (RR3) for high versus low risk category.
** PF3, PF2, PF1: population fraction for high, medium, and low risk exposure levels, respectively.
*** Case-control study.
****Pooled RR for men and women using random effects model for the log of the RRs.
N/A: Exposure data not available.



of the remaining cancers would increase these estimates.
Tables A3 and A4 show the preventability estimates for

body fatness. Figures for men and women are shown sepa-
rately. Most studies used the standard cut-points for normal
body weight, overweight, and obesity; however the cut-point
between the medium- and high-risk categories was a BMI
of < 23 kg/m2 for pancreas20 and a BMI of < 21 kg/m2 for
breast cancer.28 Preventability estimates were largest for
oesophagus (men and women), endometrium (women), and

The 12 cancer sites studied contribute around two thirds
to three quarters of the incidence of all cancers. If it is
assumed that the additional cancers are not preventable
at all through food, nutrition, physical activity, and body
fatness, then the estimate for preventability of all cancer is
about 24 per cent for the USA, 26 per cent for the UK, 19 per
cent for Brazil, and 20 per cent for China. Again, these must
be regarded as minimal estimates. Any potential impact of
food, nutrition, physical activity, and body fatness on the risk
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Table A2 Preventability estimates (PAF%)* for 12 cancer sites for the USA, UK, Brazil, and China

Exposure** USA UK Brazil China
PAF% (range) PAF% (range) PAF% (range) PAF% (range)

Mouth, pharynx, and larynx
Non-starchy vegetables 34 (0–60) 34 (2–57) 37 (0–63) 12 (1–26)
Fruits 23 (0–48) 17 (0–43) 29 (0–54) 30 (0–56)
Alcoholic drinks 27 (4–52) 41 (4–67) 17 (2–38) 10 (2–24)
Total estimate 63 (0–90) 67 (0–92) 63 (0–90) 44 (0–75)
Oesophagus
Non-starchy vegetables 20 (3–38) 21 (4–40) 19 (2–38) 11 (2–22)
Fruits 11 (4–17) 5 (2–9) 15 (7–24) 16 (7–24)
Maté N/A*** N/A N/A*** N/A 0 (0–1) N/A*** N/A
Alcoholic drinks 34 (7–58) 51 (13–74) 23 (4–46) 11 (2–25)
Body fatness 35 (12–53) 31 (11–49) 23 (7–39) 17 (5–30)
Total estimate 69 (24–90) 75 (27–93) 60 (18–84) 44 (15–69)
Lung
Fruits 36 (18–54) 33 (17–51) 36 (18–55) 38 (19–57)
Stomach
Non-starchy vegetables 21 (0–41) 21 (0–41) 22 (0–42) 10 (0–22)
Fruits 21 (1–38) 18 (3–33) 25 (0–45) 26 (0–46)
Salt 16 (0–41) 14 (0–39) N/A*** N/A N/A*** N/A
Total estimate 47 (0–78) 45 (0–76) 41 (0–68) 33 (0–58)
Pancreas
Foods containing folate 16 (0–32) 23 (0–43) 19 (0–38) N/A*** N/A
Body fatness 28 (3–47) 24 (0–43) 18 (0–36) 14 (0–30)
Total estimate 39 (1–64) 41 (0–67) 34 (0–60) 14 (0–30)
Gallbladder
Body fatness 21 (4–36) 16 (1–30) 10 (0–21) 6 (0–14)
Liver
Alcoholic drinks 15 (0–70) 17 (0–79) 6 (0–52) 6 (0–40)
Colorectum
Foods containing fibre 11 (5–17) 12 (5–18) 11 (5–17) N/A*** N/A
Red meat 5 (0–17) 5 (0–21) 7 (0–20) 7 (0–22)
Processed meat 12 (0–24) 10 (0–23) 5 (0–10) 1 (0–2)
Alcoholic drinks 5 (0–11) 7 (0–18) 2 (0–6) 1 (0–3)
Physical activity 15 (5–24) 12 (4–20) 15 (5–25) 7 (2–12)
Body fatness 9 (0–22) 7 (0–17) 5 (1–11) 3 (1–7)
Total estimate 45 (0–73) 43 (0–73) 37 (1–63) 17 (0–40)
Breast
Alcoholic drinks 11 (5–19) 22 (10–35) 6 (2–12) 1 (0–1)
Physical activity 17 (2–30) 12 (2–22) 11 (1–22) 8 (1–15)
Body fatness 17 (6–26) 16 (5–25) 14 (4–22) 12 (4–20)
Total estimate 38 (13–58) 42 (16–62) 28 (8–46) 20 (5–33)
Endometrium
Physical activity 41 (20–58) 30 (11–47) 32 (13–49) 20 (3–36)
Body fatness 49 (39–58) 38 (27–48) 29 (20–39) 18 (10–25)
Total estimate 70 (51–82) 56 (35–72) 52 (31–68) 34 (13–52)
Prostate
Foods containing lycopene 11 (0–32) 20 (0–42) N/A*** N/A N/A*** N/A
Kidney
Body fatness 24 (16–32) 19 (12–27) 13 (7–18) 8 (4–12)
12 cancerscombined
Total estimate 34 (9–56) 39 (10– 61) 30 (5–48) 27 (7–51)
All cancers
Total estimate 24 (7–40) 26 (6– 42) 19 (3–31) 20 (5–37)

* PAF: population attributable fractions were based on highest versus lowest exposure risk estimates; see text. Values were rounded to
the nearest whole number.

** Based on the 2007 WCRF/AICR Diet and Cancer Report. Adult attained height was not included; for colorectum, a value for garlic was
not imputed due to missing exposure data; for prostate, plasma measures for lycopene were used; for breast, recreational activity
was used rather than total activity; for stomach cancer, salt intake was estimated from analysis of 24-hour urine samples for the UK,
and from the 24-hour dietary recalls for the USA.

*** N/A: Data were not available for: foods containing fibre for China, salt for China and Brazil, foods containing folate for pancreas for
China, and foods containing lycopene for prostate cancer for China and Brazil. Maté consumption data apply only to Brazil.



estimate as the lowest risk would be expected from achiev-
ing a BMI at the lower end of the normal range (18.5–25
kg/m2), rather than simply a BMI of < 25 kg/m2 as used in
many studies.
Although lactation was identified in the 2007

WCRF/AICR Diet and Cancer Report as a protective factor
for both pre- and post-menopausal breast cancer, the Panel
considered lactation as a different type of exposure because
it is a normal physiological process, and dissimilar to the

pancreas (men) in all four countries. Estimates were calcu-
lated for all the body fatness-related cancers combined, and
weighted by the specific cancer incidence. Estimates were
slightly higher for men compared with women. The estimates
were similar for the USA (20 per cent for men and 19 per cent
for women) and the UK (18 per cent for men and 16 per cent
for women). Figures were also similar for Brazil (13 per cent
for men and women) and China (11 per cent for men and 12
per cent for women). These figures are likely to be an under-

A P P E N D I X A • P R E V E N T A B I L I T Y O F C A N C E R B Y F O O D , N U T R I T I O N , A N D P H Y S I C A L A C T I V I T Y

153

Table A3 Data for cancer preventability estimates for body fatnessby sex for the USA, UK, Brazil, and China

Cancer Site Studyselected RR (95% CI)* Categoriesof BMI in Prevalence (%)of exposure for each catgoryshown in theprevious
kg/m2used in the study column (high,medium, lowor PF3, PF2, PF1)**
(high,medium, low)

USA UK Brazil China

Oesophagus Lindblad, 200515

male 1.76 (1.03–3.02) ≥ 30, 25– < 30, < 25 33, 39, 28 24, 41, 35 9, 32, 59 4, 24, 72
female 2.13 (0.97–4.71) ≥ 30, 25– < 30, < 25 36, 24, 39 20, 32, 48 13, 26, 61 5, 24, 72
Pancreas Michaud, 200120

male 1.76 (0.90–3.45) ≥ 30, 23– < 30, < 23 33, 52, 14 24, 58, 17 9, 54, 37 4, 46, 50
female 1.70 (1.09–2.64) ≥ 30, 23– < 30, < 23 36, 40, 24 20, 50, 30 13, 44, 43 5, 44, 51
Gallbladder Engeland, 200521

male 1.38 (1.01–1.89) ≥ 30, 25– < 30, < 25 33, 39, 28 24, 41, 35 9, 32, 59 4, 24, 72
female 1.88 (1.60–2.21) ≥ 30, 25– < 30, < 25 36, 24, 39 20, 32, 48 13, 26, 61 5, 24, 72
Colorectum Engeland, 200521

male 1.40 (1.32–1.48) ≥ 30, 25– < 30, < 25 33, 39, 28 24, 41, 35 9, 32, 59 4, 24, 72
female 1.06 (1.02–1.10) ≥ 30, 25– < 30, < 25 36, 24, 39 20, 32, 48 13, 26, 61 5, 24, 72
Breast van den Brandt, 200028 1.26 (1.09–1.46) ≥ 25, 21– < 25, < 21 61, 28, 12 53, 35, 13 39, 38, 23 28, 45, 27
Endometrium Silvera, 200530 3.40 (2.68–4.33) ≥ 30, 25– < 30, < 25 36, 24, 39 20, 32, 48 13, 26, 61 5, 24, 72
Kidney Bjorge, 200432

male 1.55 (1.36–1.76) ≥ 30, 25– < 30, < 25 33, 39, 28 24, 41, 35 9, 32, 59 4, 24, 72
female 1.85 (1.66–2.06) ≥ 30, 25– < 30, < 25 36, 24, 39 20, 32, 48 13, 26, 61 5, 24, 72

* Relative risk (RR3) for high versus low BMI level.
** PF3, PF2, PF1: population fraction with high, medium, and low risk exposure levels, respectively.

Table A4 Preventability estimates (PAF%)* for body fatness by sex for the USA, UK, Brazil, and China

Cancer site** USA UK Brazil China
PAF% (range) PAF% (range) PAF% (range) PAF% (range)

Oesophagus
male 32 (6–55) 29 (6–52) 20 (5–39) 14 (3–30)
female 38 (0–66) 33 (0–61) 26 (0–54) 20 (0–44)
Pancreas
male 34 (0–62) 32 (0–60) 25 (0–51) 20 (0–45)
female 25 (0–48) 19 (0–42) 14 (0–36) 10 (0–30)
Gallbladder
male 11 (0–27) 8 (0–22) 3 (0–12) 2 (0–7)
female 28 (19–36) 21 (13–28) 15 (9–22) 10 (5–14)
Colorectum
male 16 (13–16) 14 (11–16) 8 (6–9) 5 (4–6)
female 3 (0–5) 2 (0–3) 1 (0–3) 1 (0–2)
Breast 17 (6–26) 16 (5–25) 14 (4–22) 12 (4–20)
Endometrium 49 (39–58) 38 (27–48) 29 (20–39) 18 (10–25)
Kidney
male 20 (14–26) 17 (12–23) 10 (6–13) 6 (4–9)
female 28 (23–33) 21 (17–26) 16 (12–20) 10 (8–14)
Total estimate for bodyfatness-
related cancers(male) 20 (10–28) 18 (8–27) 13 (3–23) 11 (2–22)
Total estimate for bodyfatness-
related cancers(female) 19 (9–28) 16 (6–25) 13 (4–21) 12 (2–23)

* PAF (population attributable fraction) based on high versus low BMI level; see text for methodology used to calculate range.
Values were rounded to the nearest whole number.

** Cancer sites listed were graded convincing or probable for body fatness in the 2007 WCRF/AICR Diet and Cancer Report.
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other food, nutrition, and physical activity exposures. It is
not possible to conduct analyses in the same way for
lactation as for the other exposures because good-quality
data on total (lifetime) duration of lactation are not avail-
able for the countries studied. Most data are either for ever
versus never breastfeeding or duration in relation to one
child. A collaborative reanalysis of individual data from 47
studies33 reported a 4.3 per cent reduction in the risk of
breast cancer for every 12 months of breastfeeding. This
reduction was in addition to a 7 per cent reduction in risk
for each birth. Therefore, compared to a woman who has two
children who did not breastfeed, a woman who breastfed
each child for 6 months (total breastfeeding duration of 12
months) was estimated to have about a 4 per cent reduction
in risk, and if she breastfed each child for 1 year (total breast-
feeding duration of 24 months), the reduction in risk would
be around 8 to 9 per cent.
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This Report builds on the 2007 report Food, Nutrition, Physical
Activity, and the Prevention of Cancer: a Global Perspective,
commissioned by the World Cancer Research Fund (WCRF)
and American Institute for Cancer Research (AICR). The aim
of this Report is to make robust evidence-based recommen-
dations for policies and actions that will help to achieve the
recommendations of the 2007 WCRF/AICR Diet and Cancer
Report, to reduce the incidence of cancer worldwide.

Commissioning thisReport
The 2007 WCRF/AICR Diet and Cancer Report has been
accepted as the most authoritative and comprehensive report
on the causal links between cancer and food, nutrition, and
physical activity. A total of 25 000 copies of the Report have
been printed, the great majority of which have been sold or
distributed to senior scientists and policy-makers throughout
the world. That report specified population goals and personal
recommendations, but did not address how these can best be
achieved. The Panel, with WCRF and AICR, decided that this
additional work should be the subject of this complementary
Report on policy and action for cancer prevention.
It was recognised that the process for preparing a policy

report would necessarily be different to that of preparing the
2007WCRF/AICR Diet and Cancer Report. An evidence-based
approach was still regarded as essential to produce the most
meaningful product. It was also recognised, however, that the
evidence relating to how policy affects cancer
incidence, especially with regards to food, nutrition, and phys-
ical activity, is of a different nature and open to greater
interpretation than the evidence for the 2007 Report.

Reviewing the literature
Two systematic literature reviews of the evidence were com-
missioned from independent research institutions with
instructions to present the evidence without drawing conclu-
sions based on that evidence. The first reviewed the deter-
minants of dietary patterns, nutrition, and physical activity
and the interventions to maintain or modify them, and the
second reviewed the effectiveness of population and com-
munity interventions to prevent cancer through food, nutri-
tion, or physical activity. Additional information obtained
from Panel members, reviewers, and independent organisa-
tions was also used as an important source of evidence.

Judging theevidence
The same Panel of 21 experts that examined the evidence for
the 2007 WCRF/AICR Diet and Cancer Report over a 6-year

period, supplemented by an additional three with specific
expertise in policy, deliberated over the evidence. Members
of the Panel came from all the main continents and from
11 countries. Its collective expertise included public policy,
economics, psychology, physical activity, nutrition, cancer,
obesity, other chronic diseases, epidemiology, biochemistry,
statistics, and public health. The Panel included members of
the Panel from the first WCRF/AICR report published in 1997
and relevant World Health Organization expert consultations,
as well as observers from six relevant United Nations and
other international organisations. The Panel convened twice
a year for 1 or 2 day meetings between 2007 and 2008.
The Panel was responsible for assessing the evidence, for

agreeing judgements based on their assessments, and for the
recommendations.

Managing theproject
This Policy and Action Report was commissioned by WCRF
International and has been funded and published by WCRF
and AICR. WCRF International set up a multilevel process to
manage the project, and an Executive Team was established
with the specific responsibility of directing it.

Executive Team: Executive body responsible for Report.
Composed of WCRF International and
AICR executives and advisors.

Secretariat: Managed the whole Report process.
Advisory Group: Guided the Executive Team and the Panel

on strategic and technical issues.

The Secretariat included WCRF International staff in the UK,
AICR staff in the USA, and consultants, including in the fol-
lowing positions:

Project Director: Overall responsible for the Report and its
scientific content. Chair of Executive
Team.

Chief Editor: Responsible for editorial quality of the
Report.

Project Manager: Responsible for day-to-day management
of the project; Chair of Secretariat.

Chapter Manager: Drove progress on chapters of the Report.

In addition, a Communications Strategy Group from within
the WCRF global network was set up to be responsible for all
aspects of the promotion of this Report before, during, and
after its launch in February 2009.

A P P E N D I X B

Project process
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POLIC Y AND AC TION FOR C ANC ER PREVENTION FOOD , NUTR I T I ON , AND PHY S I CA L AC T I V I T Y: A G LOBA L P E R S P E C T I V E

Actors
In the context of this Report, those (either as
individuals, groups, or organisations) whose
actions could contribute to achieving a policy
outcome, such as policy-makers and decision-
takers working within multinational bodies;
civil societyorganisations, government;
industries; the media; schools; workplaces and
other institution; health and other
professions; and people, both as members of
communities and families and as individuals.

Aflatoxins
Naturally occurring toxins that are produced
by many species of Aspergillus, a fungus, most
notably Aspergillus flavus and Aspergillus
parasiticus. Aflatoxins are toxic and
carcinogenic to animals, including humans.

Agricultural policy
Policy relating to domestic agriculture, export
of domestic production, imports of foreign
agricultural products, and aspects of
international trade relating to agriculture.

Bioavailability
The degree to which a nutrient (or other
substance) can be absorbed and used by the
body.

Bodymass index (BMI)
Body weight expressed in kilograms divided
by the square of height expressed in metres
(BMI = kg/m2). It provides an indirect measure
of body fatness. Also called Quetelet’s Index.

Built environment
A general term covering residential,
commercial, and public buildings, roads, open
spaces, and services (such as water and
electrical supplies and sewerage) in human
settlements.

Cantonese-style salted fish
Fish that has been treated with varying
amounts of salt and dried in natural
conditions outdoors. It is characterised by
treatment with less salt than typically used
and is also subject to fermentation during the
drying process due to relatively high outdoor
temperatures and moisture levels.

Carcinogen
Any substance or agent capable of causing
cancer.

Civil society
Organisations, individuals, and other groups
that are neither part of the state nor the
(extended) family. In the context of this

Report, this group includes international and
national civil society organisations, such as
political parties, professional associations,
charities, trades unions, and religious groups,
and excludes industry and business interest
organisations, the health and other
professions and their organisations, and the
media. Each of these latter groups is
addressed separately.

Chronic disease
A disease that develops or persists over a long
period of time. Includes noncommunicable
diseases such as cancer, cardiovascular disease,
and diabetes and some infectious diseases
such as tuberculosis.

Correlation
In statistics, the (often linear) relationship
between two variables, such that high scores
on one tend to go with high scores on the
other (positive correlation), or such that high
scores on one tend to go with low scores on
the other (negative correlation).

Determinant
A definable entity that is a cause of, or
induces, an outcome.

Elasticity
(see Price elasticity)

Energydensity
The amount of energy (kilojoules or Calories)
in a given weight of food. Energy-dense foods
contain more than about 225–275 kcal/100
grams.

FAO
The Food and Agriculture Organization of the
United Nations (www.FAO.org)

Fast foods
Readily available meals, snacks, foods, and
drinks that tend to be high in sugar, refined
starches, fat, salt and energy, and to be
consumed frequently or in large portions;
particularly the fast foods served in
transnational restaurants and similar
establishments.

Foreign direct investment
A diversification strategy pursued for instance
by multinational corporations involving the
purchase of assets, usually associated with
manufacturing or distribution facilities, in
another country. Often regarded as the
second stage of overseas involvement after
agency or licensing agreements have been
used to establish a market.

Globalisation
The process whereby local or regional
phenomena are transformed into global ones
through a combination of economic,
technological, sociocultural, and political
forces. Often used to refer to economic
globalisation, that is, integration of national
economies into the international economy
through trade, foreign direct investment,
capital flows, migration, and the spread of
technology.

Healthy foods
This shorthand term is used occasionally in this
Report to describe foods that are relatively
high in micronutrient content, relatively
unprocessed, and likely to form the main part
of a healthy diet as described in the 2007
WCRF/AICR Diet and Cancer Report.

High-income countries
Countries with an average annual gross
national product of more than an agreed
figure per head (in 2006 this was US$ 10 726).
This term is less judgemental and more
descriptive than ‘economically developed’
countries.

Incidence
The rate of appearance of new cases of a
condition such as a disease in a population,
expressed per defined number of people in
the population, for example, per 100 000,
over a specified period of time, usually a year.

Intervention
Any action taken for instance by a
government or health professional aimed at
achieving a desired outcome, such as
preventing, curing, or relieving a health
problem.

Life course approach
A way of considering health or the
development of susceptibility to disease as a
function of the integrated experience of a
person over the whole of their lives, from
fetal life to old age; and the recognition that
certain periods of life may be critically
sensitive to environmental factors in
determining later health.

Low-income countries
Countries with an average annual gross
national product of less than an agreed figure
per head (in 2006 this was US$ 875). This term
is less judgemental and more descriptive than
‘economically developing’ countries.

Glossary
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Massmedia
The various agents of mass communication
and entertainment, printed, broadcast, or
electronic: newspapers, magazines, and other
publications, television, radio, the cinema,
and the internet.

Maternity leave
The period of time away from work that a
woman is entitled to take during pregnancy
and following the birth of her child. Many
countries provide a legal entitlement to
maternity leave, although the length of time
varies from country to country, and some
organisations provide enhanced leave beyond
the statutory legal minimum.

Micronutrients
Vitamins and minerals; substances present in
foods and required in small quantities,
conventionally of less than 1 g/day, for
normal body function.

Middle-income country
Countries with an average annual gross
national product of between two agreed
figures per head (in 2006 this was more than
US$ 875 and less than US$ 10 726). This term
is less judgemental and more descriptive than
‘economically developing’ countries.

Migrant study
A study of people who migrate from one
country to other countries with different
environments and cultural backgrounds. The
experience, such as mortality or disease
incidence, of the migrant group is compared
with that of people in their current country
of residence and in their country of origin.

Modelling study
The use of existing data in computer
programs that have been devised to simulate
real-life events and predict patterns into the
future.

Non-starchyvegetables
All vegetables, except those that have
relatively high starch content, such as
potatoes, cassava, yams, sago, and taro.

Nutrition transition
The phenomenon whereby diets and activity
patterns in rural areas or low-income
countries change to resemble those in urban
areas or high-income countries, with an
increase in fats, salt, sugars, and refined foods
and a reduction in physical activity and fibre,
contributing to escalating rates of obesity
and chronic diseases.

Obesity
Excess body fat to a degree that increases the
risk of various diseases. Conventionally
defined as a bodymass index (BMI) of 30
kg/m2 or more. Different cut-points have
been proposed for specific populations.

OECD
The Organisation for Economic Cooperation
and Development (www.oecd.org).

Overweight
A bodymass index (BMI) above ‘normal’ (25
kg/m2) but below 30 kg/m2, i.e., not sufficient
to be defined clinically as obesity. Different
cut-points have been proposed for specific
populations.

Policy
The written or unwritten aims, objectives,
targets, strategy, tactics, and plans that guide
the actions of a government, political party,
business, other organisation, or people.
Policies have three interconnected and ideally
continually evolving stages: development,
implementation, and evaluation. Policy
development is the creative process of
identifying and establishing a policy to meet
a particular need or situation. Policy
implementation consists of the actions taken
to set up or modify a policy, and evaluation is
assessment of how, and how well, the policy
works in practice.

Prevalence
The total number of designated conditions,
such as people with a disease, that are
present in a population at a point in time.
This is often called point prevalence, in
contrast to period prevalence, which
describes the total number present for a
designated period of time, usually a calendar
year.

Prevention
The avoidance of an adverse condition such
as a disease, or its reduction in incidence at a
specified age.

Price elasticity
The variation in an economic quantity in
response to a change in price. Price elasticity
of demand is the degree to which demand
for a commodity varies with price.

Primaryprevention
Prevention of disease through actions taken
before the appearance of disease.

Primordial prevention
Prevention of disease through the
maintenance and promotion of environmental
or other external factors that protect against
disease, and reduction or elimination of
external causal factors. (See box 1.2)

Processed food
In the context of this Report, food that has
been industrially transformed from the raw
ingredients before it is purchased, often
reducing its content ofmicronutrientsor fibre
and increasing its content of sugar, refined
starches, fat or salt, and its energydensity.

Processedmeat
Meat (usually redmeat) preserved by
smoking, curing, salting, or the addition of
preservatives. Definitions vary between
countries and studies as to what precisely is
included.

Public health
The activities of preventing disease,
prolonging life, and promoting health
through the organised actions of society.

Randomised controlled trial (RCT)
A study in which a comparison is made
between one intervention (often a treatment
or prevention strategy) and another (control).
Sometimes the control group receives an
inactive agent (a placebo). Groups are
randomised to one intervention or the other,
so that any difference in outcome between
the two groups can be ascribed with
confidence to the intervention. Neither
investigators nor subjects usually know to
which condition they have been randomised;
this is called ‘double-blinding’.

Redmeat
Meat from domesticated cattle, pigs, sheep,
and goats; not poultry and fish, or meat from
wild animals.

Secondaryprevention
Prevention of the progression or
complications of a disease in people once it
has appeared.

Self-efficacy
A person’s degree of self-belief about how
well they will be able to carry out an
intended action.

Socioeconomic status
A combined product of social and economic
status reflecting education level, personal
wealth, class, and associated factors.
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Systematic literature review(SLR)
A means of compiling and assessing published
evidence that addresses a scientific question
with a predefined protocol and transparent
methods.

Trade barriers
Laws, institutions, or practices that hinder
trade between countries.

Transition cultures
Countries in the process of changing from one
predominant social or cultural structure to
another, for instance moving from
predominantly rural to urban, or from
traditional to Western-type diet and activity
patterns.

UN
The United Nations (www.un.org).

Unhealthy foods
This shorthand term is used occasionally in this
Report to describe foods that are relatively
low in micronutrient content or high in sugar,
refined starches, fat or salt and energy
density, and relatively processed or refined,
and that are consumed only infrequently or in
small amounts as part of a healthy diet as
described in the 2007 WCRF/AICR Diet and
Cancer Report.

UNICEF
The United Nations Children’s Fund
(www.unicef.org).

Walkability
The extent to which the built environment
encourages people living, shopping, visiting,
or spending time in an area to walk. Factors
affecting walkability include, but are not
limited to: land use mix, street connectivity,
residential density, and street designs.

WHO
World Health Organization (www.who.int).

G L O S S A R Y



159

R E F E R E N C E S • C H A P T E R 1 A N D C H A P T E R 2

Chapter 1

1. World Health Organization. Health and
human rights.
http://www.who.int/hhr/en/. Access date:
November 2008.

2. World Health Organization. Are the number
of cancer cases increasing or decreasing
in the world?
http://www.who.int/features/qa/15/en/.
Access date: September 2008.

3. World Cancer Research Fund/American
Institute for Cancer Research. 2007.
Food, Nutrition, Physical Activity, and the
Prevention of Cancer: a Global
Perspective.
http://www.dietandcancerreport.org/er/.

4. National Health Service. Arm against cervical
cancer.
http://www.immunisation.nhs.uk/Vaccine
s/HPV. Access date: August 2008.

5. Centers for Disease Control and Prevention.
Vaccines needed by teens and college
students.
http://www.cdc.gov/vaccines/recs/schedul
es/teen-schedule.htm. Access date:
August 2008.

6. Australian Government Department of
Health and Aging. National
Immunisation Program (NIP) schedule.
http://immunise.health.gov.au/internet/i
mmunise/publishing.nsf/Content/nips#12
-26%20years. Access date: August 2008.

7. World Health Organization. Global
InfoBase.
http://www.who.int/ncd_surveillance/inf
obase/web/InfoBaseCommon/. Access
date: September 2008.

8. World Health Organization.WHOmortality
database. http://www-dep.iarc.fr/. Access
date: September 2008.

9. Contento IR. Nutrition education: linking
research, theory, and practice. Asia Pac J
Clin Nutr 2008;17 Suppl 1:176-9.

10. Popkin BM. The World Is Fat—The Fads,
Trends, Policies, and Products That Are
Fattening the Human Race. New York:
Avery-Penguin Group, 2008.

11. Institute for Agriculture and Trade Policy.
2007. The Farm Bill and Public Health: An
Overview.
http://www.healthobservatory.org/index.
cfm?refid=99606.

12. Schoonover H. 2008. A Fair Farm Bill for
Public Health.
http://www.iatp.org/iatp/publications.cf
m?accountID=258&refID=98598.

13. Hawkes C. Marketing activities of global
soft drink and fast food companies in

emerging markets: a review. In:
Globalization, Diets and
Noncommunicable Diseases. Geneva:
World Health Organization, 2002.

14. Office of Communications. 2004.
Childhood Obesity – Food Advertising in
Context.
http://www.ofcom.org.uk/research/tv/rep
orts/food_ads/report.pdf.

15. Cassady D, Townsend M, Bell RA, et al.
Portrayals of branded soft drinks in
popular American movies: a content
analysis. Int J Behav Nutr Phys Act
2006;3:4.

16. American Academy of Pediatrics
Committee on School Health. Soft drinks
in schools. Pediatrics 2004;113:152-4.

17. Thomas J, Harden A, Oakley A, et al.
Education and debate: integrating
qualitative research with trials in
systematic reviews. BMJ 2004;328:1010-2.

18. Jones K. Mission drift in qualitative
research, or moving toward a systematic
review of qualitative studies: moving
back to a more systematic narrative
review. Qual Rep 2004;9:95-112.

Chapter 2

1. Kelley A, Williamson J. Population growth,
industrial revolutions, and the urban
transition. Popul Dev Rev 1984;10:419-
41.

2. US Census Bureau. Global population
growth. In: Global Population Profile:
2002.
http://www.census.gov/ipc/prod/wp02/w
p-02003.pdf. Access date: September
2008.

3. United Nations. UNWorld Urbanization
Prospects: the 2007 revision population
database. http://esa.un.org/unup/. Access
date: September 2008.

4. UN-Habitat (United Nations Human
Settlements Programme). 2003. Slums of
the World. The Face of Urban Poverty in
the NewMillennium?
http://www.unhabitat.org/pmss/getElectr
onicVersion.asp?nr=1124&alt=1.

5. Popkin BM. The World Is Fat—The Fads,
Trends, Policies, and Products That Are
Fattening the Human Race. New York:
Avery-Penguin Press, 2008.

6. Obesity: preventing and managing the
global epidemic: report of a WHO
consultation. Geneva: World Health
Organization, 2004

7. World Health Organization.World health
statistics 2006.
http://www.who.int/whosis/whostat2006
_10highlights.pdf. Access date:
September 2008.

8. Mendez MA, Monteiro CA, Popkin BM.
Overweight now exceeds underweight
among women in most developing
countries! Am J Clin Nutr 2005;81:714-21.

9. Monteiro CA, Conde WL, Lu B, et al. Obesity
and inequities in health in the
developing world. Int J Obesity
2004;28:1181-6.

10. Monteiro CA, Moura EC, Conde WL, et al.
Socioeconomic status and obesity in
developing countries: a review. Bull
World Health Org 2004;82:940-6.

11. Popkin BM, Conde W, Hou N, et al. Is there
a lag globally in overweight trends for
children compared with adults? Obesity
(Silver Spring) 2006;14:1846-53.

12. World Health Organization. Are the
number of cancer cases increasing or
decreasing in the world?
http://www.who.int/features/qa/15/en/.
Access date: September 2008.

13. Parkin DM, Laara E, Muir CS. Estimates of
the worldwide frequency of sixteen
major cancers in 1980. Int J Cancer

References



160

R E F E R E N C E S • C H A P T E R 2

1988;41:184-97.
14. Parkin DM, Pisani P, Ferlay J. Estimates of

the worldwide incidence of eighteen
major cancers in 1985. Int J Cancer
1993;54:594-606.

15. Parkin DM, Pisani P, Ferlay J. Estimates of
the worldwide incidence of 25 major
cancers in 1990. Int J Cancer 1999;80:827-
41.

16. Pisani P, Parkin DM, Bray F, et al. Estimates
of the worldwide mortality from 25
cancers in 1990. Erratum. Int J Cancer
1999;83:870-3.

17. Pisani P, Parkin DM, Bray F, et al. Estimates
of the worldwide mortality from 25
cancers in 1990. Int J Cancer 1999;83:18-
29.

18. Pisani P, Parkin DM, Ferlay J. Estimates of
the worldwide mortality from eighteen
major cancers in 1985. Implications for
prevention and projections of future
burden. Int J Cancer 1993;55:891-903.

19. International Agency for Research on
Cancer. Globocan 2002. http://www-
dep.iarc.fr/. Access date: September
2008.

20. World Health Organization. 2005.
Preventing Chronic Diseases: a Vital
Investment.
http://www.who.int/entity/chp/chronic_d
isease_report/contents/part4.pdf. Access
date: November 2008.

21. World Health Organization. WHO
mortality database. http://www-
dep.iarc.fr/. Access date: September
2008.

22. Kolonel LN, Hinds MW, Hankin JH. Cancer
patterns among migrant and native-
born Japanese in Hawaii in relation to
smoking, drinking and dietary habits. In:
Gelboin HV, editor. Genetic and
Environmental Factors in Experimental
and Human Cancer. Tokyo: Japan
Scientific Societies Press, 1980.

23. World Cancer Research Fund/American
Institute for Cancer Research. 2007.
Food, Nutrition, Physical Activity, and the
Prevention of Cancer: a Global
Perspective.
http://www.dietandcancerreport.org/er/.

24. International Agency for Research on
Cancer. IARC monographs on the
evaluation of carcinogenic risks to
humans. http://monographs.iarc.fr/.
Access date: September 2008.

25. Doll R, Peto R. The causes of cancer:
quantitative estimates of avoidable risks
of cancer in the United States today. J
Natl Cancer Inst 1981;66:1191-308.

26. National Research Council. Implications for
Reducing Chronic Disease Risk.
Washington, DC: National Academy
Press, 1989.

27. World Cancer Research Fund/American
Institute for Cancer Research. Food,
Nutrition and the Prevention of Cancer:
a Global Perspective. Washington, DC:
AICR, 1997.

28. Riboli E. Nutrition and cancer: background
and rationale of the European
Prospective Investigation into Cancer
and Nutrition (EPIC). Ann Oncol

1992;3:783-91.
29. Willett WC. Diet, nutrition, and avoidable

cancer. Environ Health Perspect 1995;103
Suppl 8:165-70.

30. http://www.dietandcancerreport.org/
31. Orszag PR. CBO Testimony: Statement of

Director: Growth in Health Care Costs.
http://www.senate.gov/~budget/democr
atic/testimony/2008/Orszag013108Health
Testimony.pdf. Access date: September
2008.

32. The Kaiser Family Foundation. Health care
costs: a primer. Key information on
health care costs and their impact.
http://www.kff.org/insurance/upload/767
0.pdf. Access date: September 2008.

33. Jamison DT, Breman JG, Measham AR, et
al., editors. Disease Control Priorities in
Developing Countries. 2nd ed.
Washington, DC: World Bank and Oxford
University Press, 2006.
http://files.dcp2.org/pdf/DCP/DCP.pdf.

34. World Health Organization. 2002. National
Cancer Control Programmes: Policies and
Managerial Guidelines (2nd edition).
http://www.who.int/entity/cancer/media/
en/408.pdf. Access date: November 2008.

35. Barton MB, Frommer M, Shafiq J. Role of
radiotherapy in cancer control in low-
income and middle-income countries.
Lancet Oncology 2006;7:584-95.

36. International Union Against Cancer. About
cancer.
http://www.uicc.org/index.php?option=c
om_content&task=view&lang=es&id=13
&Itemid=27. Access date: November
2008.

37. Brown ML, Goldie SJ, Draisma G, et al.
Health service interventions for cancer
control in developing countries. In:
Jamison DT, Breman JG, Measham AR, et
al., editors. Disease Control Priorities in
Developing Countries. 2nd ed.
Washington, DC: World Bank and Oxford
University Press, 2006.
http://files.dcp2.org/pdf/DCP/DCP.pdf.

38. Nestle M. Food Politics: How the Food
Industry Influences Nutrition and Health.
Berkeley: University of California Press,
2002.

39.The price of fresh. In: Nestle M. What to
Eat. New York: North Point Press, 2006.

40. Keynes JM. The General Theory of
Employment, Interest, and Money.
London: Macmillan, 2007. (First
published 1936).

41. Skidelsky R. John Maynard Keynes 1883-
1946: Economist, Philosopher,
Statesman. [Chapter 27]. London:
Macmillan, 2003.

42. Sen AK. Development as Freedom.
[Chapter 5]. New York: Knopf, 1999.

43. Sjöström L, Narbro K, Sjöström CD, et al.
Swedish Obese Subjects Study. Effects of
bariatric surgery on mortality in Swedish
obese subjects. N Engl J Med
2007;357:741-52.

44. World Health Organization. Obesity and
overweight.
http://www.who.int/mediacentre/factshe
ets/fs311/en/index.html. Access date:
September 2008.

45. Flegal KM, Carroll MD, Kuczmarski RJ, et al.
Overweight and obesity in the United
States: prevalence and trends,
1960–1994. Int J Obes Relat Metab
Disord 1998;22:39-47.

46. Ogden CL, Carroll MD, Curtin LR, et al.
Prevalence of overweight and obesity in
the United States, 1999–2004. JAMA
2006;295:1549-55.

47. Sichieri R, Coitinho DC, Leao MM, et al.
High temporal, geographic, and income
variation in body mass index among
adults in Brazil. Am J Public Health
1994;84:793-8.

48. Instituto Brasileiro de Geografia e
Estatística. Pesquisa de orçamentos
familiares 2002–2003.
http://www.ibge.gov.br/home/estatistica/
populacao/condicaodevida/pof/2002/def
ault.shtm. Access date: September 2008.

49. Popkin BM, Paeratakul S, Ge K, et al. Body
weight patterns among the Chinese:
results from the 1989 and 1991 China
Health and Nutrition Surveys. Am J
Public Health 1995;85:690-4.

50. United States Department of Agriculture.
Food availability: spreadsheets.
http://www.ers.usda.gov/Data/FoodCons
umption/FoodAvailSpreadsheets.htm#be
verage. Access date: November 2008.

51. Duffey KJ, Popkin BM. Shifts in patterns
and consumption of beverages between
1965 and 2002. Obesity (Silver Spring)
2007;15:2739-47.

52. Rivera JA, Muñoz-Hernández O, Rosas-
Peralta M, et al. [Beverage consumption
for a healthy life: recommendations for
the Mexican population]. Salud Publica
Mex 2008;50:173-95.

53. International Obesity Taskforce.
http://www.iotf.org/. Access date:
November 2008.

54. Cancer Research UK. Lung cancer and
smoking statistics.
http://info.cancerresearchuk.org/cancerst
ats/types/lung/smoking/#geog. Access
date: September 2008.

55. Edwards R. The problem of tobacco
smoking. BMJ (Clin Res Ed) 2004;328:217-
9.

56. World Health Organization. Global
InfoBase.
http://www.who.int/ncd_surveillance/inf
obase/web/InfoBaseCommon/. Access
date: September 2008.

57. Tzoulaki I, Brown IJ, Chan Q, et al. Relation
of iron and red meat intake to blood
pressure: cross sectional epidemiological
study. BMJ (Clin Res Ed) 2008;337:a258.

58. World Drinks Trends. Washington, DC:
World Advertising Research Center,
2005.

59. Food Standards Agency. Salt levels
continue to fall.
http://www.food.gov.uk/news/newsarchi
ve/2008/jul/sodiumrep08. Access date:
November 2008.

60. United Nations Children’s Fund. 2008. The
State of the World’s Children 2008.
http://www.unicef.org/sowc08/docs/sowc
08.pdf.



161

R E F E R E N C E S • C H A P T E R 2 A N D C H A P T E R 3

61. National Health Service. Infant feeding
survey 2005.
http://www.ic.nhs.uk/statistics-and-data-
collections/health-and-lifestyles-related-
surveys/infant-feeding-survey/infant-feed
ing-survey-2005. Access date: November
2008.

62. Demographic and Health Surveys.
STATCompiler.
http://www.statcompiler.com/. Access
date: September 2008.

Chapter 3

1. World Health Organization. Arsenic in
drinking water. Fact sheet no 210.
http://www.who.int/mediacentre/factshe
ets/fs210/en/index.html. Access date:
September 2008.

2. Meliker JR, Wahl RL, Cameron LL, et al.
Arsenic in drinking water and
cerebrovascular disease, diabetes
mellitus, and kidney disease in Michigan:
a standardized mortality ratio analysis.
Environ Health 2007;6:4.

3. Mosaferi M, Yunesian M, Mesdaghinia A, et
al. Arsenic occurrence in drinking water
of I.R Iran: the case of Kurdistan Province.
In: Ahmed MF, Ali MA, Adeel Z, editors.
Fate of Arsenic in the Environment.
Tokyo: United Nations University, 2003.

4. International Agency for Research on Cancer.
IARC monographs on the evaluation of
carcinogenic risks to humans.
http://monographs.iarc.fr/. Access date:
September 2008.

5. Chou CH, De Rosa CT. Case studies—arsenic.
Int J Hyg Environ Health 2003;206:381-6.

6. Arsenic in DrinkingWater and Resulting
Arsenic Toxicity in India and Bangladesh –
Report of a Regional Consultation. New
Delhi: World Health Organization, 1997.

7. Alam MG, Snow ET, Tanaka A. Arsenic and
heavy metal contamination of vegetables
grown in Samta village, Bangladesh. Sci
Total Environ 2003;308:83-96.

8. Carbonell Barrachina AA. Burl and
accumulation in tomato plants: effect of
arsenite on plant growth and yield. J
Plant Nutr 1995;18:1237-50.

9. Abedin MJ, Cresser MS, Meharg AA, et al.
Arsenic accumulation and metabolism in
rice (Oryza sativa L.). Environ Sci Technol
2002;36:962-8.

10. Meharg AA, Rahman MM. Arsenic
contamination of Bangladesh paddy field
soils: implications for rice contribution to
arsenic consumption. Environ Sci Technol
2003;37:229-34.

11. Ghoshal S, Mukhopadhyay D, Ghosh T.
Effect of arsenic-contaminated irrigation
water on the uptake of arsenic and
phosphorus by rice (cv. IET-4094). Crop Res
2003;26:243-8.

12. Das HK, Mitra AK, Sengupta PK, et al.
Arsenic concentrations in rice, vegetables,
and fish in Bangladesh: a preliminary
study. Environ Int 2004;30:383-7.

13. Roychowdhury T, Uchino T, Tokunaga H, et
al. Survey of arsenic in food composites
from an arsenic-affected area of West
Bengal, India. Food Chem Toxicol
2002;40:1611-21.

14. Intergovernmental Panel on Climate
Change. 2008. Climate Change 2007:
Synthesis Report.
http://www.ipcc.ch/pdf/assessment-
report/ar4/syr/ar4_syr.pdf.

15. McMichael AJ. Soil and water: loaves and
fishes. In: Planetary Overload. Global
Environmental Change and the Health of
the Human Species. Cambridge:
Cambridge University Press, 1993.

16. Diamond J. Past societies. Modern societies.

In: Collapse. How Societies Choose to Fail
or Survive. London: Allen Lane, 2005.

17. Stern N. 2007. The Economics of Climate
Change: The Stern Review. Cambridge:
Cambridge University Press.
http://www.hmtreasury.gov.uk/stern_
review_final_report.htm.

18. Chairman of the National Intelligence
Council. 2008. Global Trends 2025: A
TransformedWorld.
http://www.dni.gov/nic/PDF_2025/2025_
Global_Trends_Final_Report.pdf.

19. Meadows D, Randers J, Meadows D. Limits
to Growth. The 30-Year Update. White
River Junction, VT: Chelsea Green, 2004.

20. McMichael AJ, Powles JW, Butler CD, et al.
Food, livestock production, energy,
climate change, and health. Lancet
2007;370:1253-63.

21. Pearce F. Climate change warning over food
production.
http://www.newscientist.com/article.ns?id
=dn7310. Access date: August 2008.

22. Schmidhuber J, Tubiello FN. Global food
security under climate change. Proc Natl
Acad Sci U S A 2007;104:19703-8.

23. Tubiello FN, Soussana JF, Howden SM. Crop
and pasture response to climate change.
Proc Natl Acad Sci U S A 2007;104:19686-
90.

24. Alaerts GJ, Khouri N, Kabir B. Strategies to
mitigate arsenic contamination of water
supply. In: World Health Organization,
editor. United Nations Synthesis Report
on Arsenic in DrinkingWater, 2001.

25. Drinking Water Program State of Maine.
Arsenic treatment.
http://maine.gov/dhhs/eng/water//Templa
tes/PrivateWells/arsenictreatment.htm.
Access date: August 2008.

26. Sen A. Poverty and Famines. An Essay on
Entitlement and Deprivation. Oxford:
Oxford University Press, 1981.

27. Food and Agriculture Organization of the
United Nations. Livestock’s Long Shadow.
Environmental Issues and Options. Rome:
FAO, 2007.

28. United Nations Development Programme.
Global Public Goods. International
Cooperation in the 21st Century. Oxford:
Oxford University Press, 1999.

29. Marsh R. Building on traditional gardening
to improve household food security. Food
Nutr Agric 1998;22.

30. Faber M, Benadé S. Integrated home-
gardening and community-based growth
monitoring activities to alleviate vitamin
A deficiency in a rural village in South
Africa.
http://www.fao.org/docrep/005/y8346m/y
8346m04.htm. Access date: August 2008.

31. Jones KM, Specio SE, Shrestha P, et al.
Nutrition knowledge and practices, and
consumption of vitamin A-rich plants by
rural Nepali participants and
nonparticipants in a kitchen-garden
program. Food Nutr Bull 2005;26:198-208.

32. Food and Agriculture Organization.
Improving nutrition through home
gardening. http://www.fao.org/ag/agn/
nutrition/household_gardens_en.stm.
Access date: August 2008.



162

R E F E R E N C E S • C H A P T E R 3

33. Bushamuka VN, de Pee S, Talukder A, et al.
Impact of a homestead gardening
program on household food security and
empowerment of women in Bangladesh.
Food Nutr Bull 2005;26:17-25.

34. Faber M, Phungula MA, Venter SL, et al.
Home gardens focusing on the
production of yellow and dark-green
leafy vegetables increase the serum
retinol concentrations of 2-5-y-old
children in South Africa. Am J Clin Nutr
2002;76:1048-54.

35. Faber M, Venter S, Phungula M, et al. An
integrated primary healthcare and
provitamin A household food-production
program: impact on food-consumption
patterns. Food Nutr Bull 2001;22:370-5.

36, Kidala D, Greiner T, Gebre-Medhin M. Five-
year follow-up of a food-based vitamin A
intervention in Tanzania. Public Health
Nutr 2000;3:425-31.

37. Muehlhoff E, Simmersbach F, Baron P, et al.
1995. Alleviating Malnutrition in
Communities. Food and Agriculture
Organization of the United Nations.
http://www.fao.org/docrep/V7700T/v770
0t05.htm.

38. Connor Reilly C. Selenium supplementation
— the Finnish experiment. Nutr Bull,
1996;21: 167-173.

39. TheWorld Vegetable Center.
http://www.avrdc.org/. Access date:
November 2008.

40. Mayer JE. Delivering golden rice to
developing countries. J AOAC Int
2007;90:1445-9.

41. Magkos F, Arvaniti F, Zampelas A. Organic
food: nutritious food or food for
thought? A review of the evidence. Int J
Food Sci Nutr 2003;54:357-71.

42. Williams CM. Nutritional quality of organic
food: shades of grey or shades of green?
Proc Nutr Soc 2002;61:19-24.

43. Bourn D, Prescott J. A comparison of the
nutritional value, sensory qualities, and
food safety of organically and
conventionally produced foods. Crit Rev
Food Sci Nutr 2002;42:1-34.

44. Heaton S. 2001.Organic Farming, Food
Quality and Human Health. Soil
Association. 2001
http://www.soilassociation.org/Web/SA/s
aweb.nsf/9f788a2d1160a9e580256a7100
2a3d2b/de88ae6e5aa94aed80256abd003
78489/$FILE/foodqualityreport.pdf.

45. Woese K, Lange D, Boess C, et al. A
comparison of organically and
conventionally grown foods–results of a
review of the relevant literature. J Sci
Food Agric 1997;74:281-93.

46. Worthington V. Nutritional quality of
organic versus conventional fruits,
vegetables, and grains. J Altern
Complement Med 2001;7:161-73.

47. Popkin BM, Siega-Riz AM, Haines PS, et al.
Where’s the fat? Trends in U.S. diets
1965-1996. Prev Med 2001;32:245-54.

48. Cordain L, Eaton SB, Miller JB, et al. The
paradoxical nature of hunter-gatherer
diets: meat-based, yet non-atherogenic.
Eur J Clin Nutr 2002;56 Suppl 1:S42-52.

49. Clancy K. 2006. Greener Pastures: How

Grass-fed Beef andMilk Contribute to
Healthy Eating. Union of Concerned
Scientists.
http://www.ucsusa.org/assets/documents/
food_and_agriculture/greener-
pastures.pdf.

50. Cordain L, Eaton SB, Sebastian A, et al.
Origins and evolution of the Western
diet: health implications for the 21st
century. Am J Clin Nutr 2005;81:341-54.

51. Ghebremeskel K, Crawford MA. Nutrition
and health in relation to food production
and processing. Nutr Health 1994;9:237-
53.

52. Wang Y, Thomas B, Ghebremeskel K, et al.
Changes in protein and fat balance of
some primary foods: implications for
obesity. 6th International Society for the
Study of Fatty Acids and Lipids Congress.
Brighton, 2004.

53. Food Standards Agency. Animal feed
legislation and guidance.
http://www.food.gov.uk/foodindustry/far
mingfood/animalfeed/animalfeedlegislat
ion. Access date: August 2008.

54. Scientific Advisory Committee on Nutrition.
2005. Review of Dietary Advice on
Vitamin A.
http://www.sacn.gov.uk/pdfs/sacn_vita_
report.pdf.

55. Strosnider H, Azziz-Baumgartner E,
Banziger M, et al. Workgroup report:
public health strategies for reducing
aflatoxin exposure in developing
countries. Environ Health Perspect
2006;114:1898-903.

56. Kensler TW, Qian GS, Chen JG, et al.
Translational strategies for cancer
prevention in liver. Nat Rev Cancer
2003;3:321-9.

57. Cardwell K, Henry S. Risk of exposure to
and mitigation of effect of aflatoxin on
human health: a West African example. J
Toxicol Toxin Rev 2004;23:217-47.

58. Turner PC, Sylla A, Gong YY, et al.
Reduction in exposure to carcinogenic
aflatoxins by postharvest intervention
measures in west Africa: a community-
based intervention study. Lancet
2005;365:1950-6.

59. Crawford MA, Woodford MH, Casped NM.
Comparative studies on fatty acid
composition of wild and domestic meats.
Int J Biochem 1970;1:295-305.

60. Chadha M, Oluoch M. 2003. Home-based
Vegetable Gardens and Other Strategies
to OvercomeMicronutrient Malnutrition
in Developing Countries. In: Food
Nutrition and Agriculture no 32. Food
and Agriculture Organization of the
United Nations.
http://www.fao.org/docrep/005/y8346m/y
8346m03.htm.

61. Vliegen K. 2001. Report on a Nutrition and
Household Food Security Project in Viet
Nam. Food and Agriculture Organization
of the United Nations.
http://www.fao.org/docrep/003/X8576M/
x8576m06.htm.

62. Food and Agriculture Organization. FAO
gender and development plan of action
(2002-2007).

http://www.fao.org/DOCREP/005/Y3969E/
Y3969E00.HTM. Access date: October
2007.

63. Islam KMS. Rooftop gardening as a strategy
of urban agriculture for food security:
the case of Dhaka City, Bangladesh. Acta
Horticulturae 2004;643:241-7.

64. BBC. Growing fruit and vegetables.
http://www.bbc.co.uk/gardening/basics/t
echniques/growfruitandveg_index.shtml.
Access date: August 2008.

65. Garden Organic.Why not grow your own?
http://www.gardenorganic.org.uk/
organicgardening/gyo.php. Access date:
August 2008.

66. Food and Agriculture Organization of the
United Nations. Livestock’s Long Shadow.
Environmental Issues and Options. Rome:
Food and Agriculture Organization,
2006.

67. Hu FB, Stampfer MJ, Rimm E, et al. Dietary
fat and coronary heart disease: a
comparison of approaches for adjusting
for total energy intake and modeling
repeated dietary measurements. Am J
Epidemiol 1999;149:531-40.

68. Menotti A. Diet, cholesterol and coronary
heart disease. A perspective. Acta Cardiol
1999;54:169-72.

69. World Health Organization Regional Office
for Africa Division of Healthy
Environments and Sustainable
Development Food Safety Unit (FOS).
Factsheet 5: mycotoxins.
http://www.afro.who.int/des/fos/afro_co
dex-fact-sheets/fact5_genetically-
modified-foods.pdf. Access date: August
2008.

70. Semple R, Frio A, Hicks P, et al., editors.
Mycotoxin Prevention and Control in
Foodgrains. Bangkok, Thailand: FAO RAP
Publication, 1989.

71. UK-Thai Maize Project. In: Semple R, Frio A,
Hicks P, et al., editors.Mycotoxin
Prevention and Control in Foodgrains.
Bangkok, Thailand: FAO RAP Publication,
1989.

72. Wilson J, Otsuki T. 2001. Global Trade and
Food Safety: Winners and Losers in a
Fragmented System. In: Policy Research
Working Paper no WPS 2689. World
Bank.
http://go.worldbank.org/YS4T2JE0T0.

73. Australian Centre for International
Agricultural Research. Reducing aflatoxin
in peanuts using agronomic
management and bio-control strategies
in Indonesia and Australia.
http://www.aciar.gov.au/project/CP/1997/
017. Access date: September 2008.

74. FAO/IAEA Training & Reference Centre.
Mycotoxins: general information.
http://www.iaea.org/trc/myco-
frmain.htm. Access date: August 2008.

75. Cummins S, Macintyre S. Food
environments and
obesity–neighbourhood or nation? Int J
Epidemiol 2006;35:100-4.

76. White M, Bunting J, Raybould S, et al. 2004.
Do food deserts exist? A multi-level,
geographical analysis of the relationship
between retail food access, socio-



163

R E F E R E N C E S • C H A P T E R 3

economic position and dietary intake.
Food Standards Agency.
http://www.food.gov.uk/science/research/
researchinfo/nutritionresearch/foodaccep
tability/n09programme/n09projectlist/n0
9010/.

77. Guy C, David G. Measuring physical access
to ‘healthy foods’ in areas of social
deprivation: a case study in Cardiff. Int J
Consumer Stud 2004;28:222-34.

78. Competition Commission. Supermarkets: A
Report on the Supply of Groceries from
Multiple Stores in the United Kingdom (3
vols). CM 4842. London: The Stationery
Office, 2000.

79. National Health Service. What is Healthy
Start? http://www.healthystart.nhs.uk/.
Access date: November 2008.

80. Worsley A, Worsley A, McConnon S.
Evaluation of the New Zealand Heart
Food Festival 1988-9. Health Promot Int
1990;5:127-35.

81. Lang JE, Mercer N, Tran D, et al. Use of a
supermarket shelf-labeling program to
educate a predominately minority
community about foods that promote
heart health. J Am Diet Assoc
2000;100:804-9.

82. Morland K, Diez Roux AV, Wing S.
Supermarkets, other food stores, and
obesity: the Atherosclerosis Risk in
Communities Study. Am J Prev Med
2006;30:333-9.

83. Wrigley N, Warm D, Margetts B.
Deprivation, diet, and food-retail access:
findings from the Leeds ‘food deserts’
study. Environ Plan A 2003;35:151-88.

84. Cummins SC, McKay L, MacIntyre S.
McDonald’s restaurants and
neighborhood deprivation in Scotland
and England. Am J Prev Med
2005;29:308-10.

85. Reidpath DD, Burns C, Garrard J, et al. An
ecological study of the relationship
between social and environmental
determinants of obesity. Health Place
2002;8:141-5.

86. Block JP, Scribner RA, DeSalvo KB. Fast food,
race/ethnicity, and income: a geographic
analysis. Am J Prev Med 2004;27:211-7.

87. Brownson RC, Haire-Joshu D, Luke DA.
Shaping the context of health: a review
of environmental and policy approaches
in the prevention of chronic diseases.
Annu Rev Public Health 2006;27:341-70.

88. Simmons D, McKenzie A, Eaton S, et al.
Choice and availability of takeaway and
restaurant food is not related to the
prevalence of adult obesity in rural
communities in Australia. Int J Obes
2005;29:703-10.

89. Burdette HL, Whitaker RC. Neighborhood
playgrounds, fast food restaurants, and
crime: relationships to overweight in low-
income preschool children. Prev Med
2004;38:57-63.

90. Jeffery RW, Baxter J, McGuire M, et al. Are
fast food restaurants an environmental
risk factor for obesity? Int J Behav Nutr
Phys Act 2006;3:2.

91. Mehta NK, Chang VW. Weight status and
restaurant availability: a multilevel

analysis. Am J Prev Med 2008;34:127-33.
92. Macintyre S. Deprivation amplification

revisited; or, is it always true that poorer
places have poorer access to resources for
healthy diets and physical activity? Int J
Behav Nutr Phys Act 2007;4:32.

93. Drewnowski A, Darmon N. The economics
of obesity: dietary energy density and
energy cost. Am J Clin Nutr 2005;82:265S-
73S.

94. Dyson L, Renfrew M, McFadden A, et al.
2005. Promotion of Breastfeeding
Initiation and Duration. National
Institute for Health and Clinical
Excellence.
http://www.nice.org.uk/niceMedia/pdf/E
AB_Breastfeeding_final_version.pdf.

95. Abdulwadud O, Snow M. Interventions in
the workplace to support breastfeeding
for women in employment. Cochrane
Database of Systematic Reviews
2007;3:DOI:
10.1002/14651858.CD006177.pub2.

96. World Health Organization/United Nations
Children’s Fund. 2006. Baby-Friendly
Hospital Initiative: Revised, Updated and
Expanded for Integrated Care.
http://www.who.int/entity/nutrition/
topics/BFHI_Revised_Section1.pdf.

97. Li R, Hsia J, Fridinger F, et al. Public beliefs
about breastfeeding policies in various
settings. J Am Diet Assoc 2004;104:1162-
8.

98. NHS Shetland. 2006. Breastfeeding and
Returning toWork Policy.
http://www.shb.scot.nhs.uk/documents/
pphandbook/documents/BreastFeeding
Policy.pdf.

99. Bar-Yam NB. Workplace lactation support,
Part II: working with the workplace. J
Hum Lact 1998;14:321-5.

100. Cohen R, Mrtek MB. The impact of two
corporate lactation programs on the
incidence and duration of breast-feeding
by employed mothers. Am J Health
Promot 1994;8:436-41.

101. Ortiz J, McGilligan K, Kelly P. Duration of
breast milk expression among working
mothers enrolled in an employer-
sponsored lactation program. Pediatr
Nurs 2004;30:111-9.

102. Shealy K, Li R, Benton-Davis S, et al. 2005.
The CDC Guide to Breastfeeding
Interventions. US Department of Health
and Human Services, Centers for Disease
Control and Prevention.
http://www.cdc.gov/breastfeeding/pdf/br
eastfeeding_interventions.pdf.

103. Bamisaiye A, Oyediran MA. Breast-feeding
among female employees at a major
health institution in Lagos, Nigeria. Soc
Sci Med 1983;17:1867-71.

104. National Institute for Health and Clinical
Excellence. 2006. Obesity: The
Prevention, Identification, Assessment
andManagement of Overweight and
Obesity in Adults and Children.
http://www.nice.org.uk/Guidance/CG43.

105. Raine K, Spence JC, Church J, et al. State of
the Evidence Review on Urban Health
and Healthy Weights. Ottawa: Canadian
Institute for Health Information, 2008.

106. Transportation Research Board, Institute
of Medicine of the National Academies.
2005. Does the Built Environment
Influence Physical Activity? Examining
the Evidence. In: TRB Special Report no
282.
http://onlinepubs.trb.org/Onlinepubs/sr/sr
282.pdf.

107. Kahn EB, Ramsey LT, Brownson RC, et al.
The effectiveness of interventions to
increase physical activity. A systematic
review. Am J Prev Med 2002;22:73-107.

108. Sallis JF, Bauman A, Pratt M.
Environmental and policy interventions
to promote physical activity. Am J Prev
Med 1998;15:379-97.

109. Sharpe PA. Community-based physical
activity intervention. Arthritis Rheum
2003;49:455-62.

110. Cavill N, Foster C. How to promote health
enhancing physical activity: community
interventions. In: Oja P, Borms J, editors.
Health Enhancing Physical Activity.
London: Meyer & Meyer Sport, 2004.

111. Ogilvie D, Egan M, Hamilton V, et al.
Promoting walking and cycling as an
alternative to using cars: systematic
review. BMJ (Clin Res Ed) 2004;329:763.

112. The Guide to Community Preventive
Services. Creating or improving access to
places for physical activity is
recommended to increase physical
activity.
http://www.thecommunityguide.org/pa/p
a-int-create-access.pdf. Access date: June
2008.

113. Hillsdon M, Panter J, Foster C, et al. The
relationship between access and quality
of urban green space with population
physical activity. Public Health
2006;120:1127-32.

114. Foster C, Hillsdon M, Jones A, et al.
Objective measures of the environment
and physical activity – results of the
Environment and Physical Activity Study
in English adults. J Phys Act Health. In
press.

115. Milligan C, Bingley A. Restorative places or
scary spaces? The impact of woodland on
the mental well-being of young adults.
Health Place 2007;13:799-811.

116. Gordon-Larsen P, Nelson MC, Page P, et al.
Inequality in the built environment
underlies key health disparities in
physical activity and obesity. Pediatrics
2006;117:417-24.

117. Boarnet MG, Anderson CL, Day K, et al.
Evaluation of the California Safe Routes
to School legislation: urban form changes
and children’s active transportation to
school. Am J Prev Med 2005;28:134-40.

118. Popkin BM, Duffey K, Gordon-Larsen P.
Environmental influences on food choice,
physical activity and energy balance.
Physiol Behav 2005;86:603-13.

119. Cavill N, Kahlmeier S, Racioppi F, editors.
Physical Activity and Health in Europe:
Evidence for Action. Copenhagen: World
Health Organization, Europe, 2006.

120. National Institute for Health and Clinical
Excellence. 2006. Physical Activity and the
Environment. Review One: Transport.



164

R E F E R E N C E S • C H A P T E R 3

http://www.nice.org.uk/nicemedia/pdf/
word/Transport%20evidence%20review.
doc.

121. National Institute for Clinical Excellence.
2007. Physical Activity and Children.
Review 3: The Views of Children on the
Barriers and Facilitators to Participation
in Physical Activity: a Review of
Qualitative Studies.
http://www.nice.org.uk/media/C7D/AB/Pr
omotingPhysicalActivityChildrenReview3
QualitativeCorrelates.pdf.

122. Gebel K, King L, Bauman A, et al. 2005.
Creating Healthy Environments: A
Review of the Links between the Physical
Environment, Physical Activity and
Obesity.
http://www.coo.health.usyd.edu.au/pdf/2
005_creating_healthy_environments.pdf.

123. Badland HM, Schofield G. The built
environment and transport-related
physical activity: what we do and do not
know. J Phys Act Health 2005;2:433-42.

124. Cunningham GO, Michael YL. Concepts
guiding the study of the impact of the
built environment on physical activity for
older adults: a review of the literature.
Am J Health Promot 2004;18:435-43.

125. Lee C, Moudon A. Physical activity and
environment research in the health field:
implications for urban and
transportation planning practice and
research. J Plann Lit 2004;19:147-81.

126. Saelens BE, Sallis JF, Frank LD.
Environmental correlates of walking and
cycling: findings from the transportation,
urban design, and planning literatures.
Ann Behav Med 2003;25:80-91.

127. Owen N, Humpel N, Leslie E, et al.
Understanding environmental influences
on walking: review and research agenda.
Am J Prev Med 2004;27:67-76.

128. Humpel N, Owen N, Leslie E.
Environmental factors associated with
adults’ participation in physical activity: a
review. Am J Prev Med 2002;22:188-99.

129. Trost SG, Owen N, Bauman AE, et al.
Correlates of adults’ participation in
physical activity: review and update.Med
Sci Sports Exerc 2002;34:1996-2001.

130. Heath G, Brownson R, Kruger J, et al. The
effectiveness of urban design and land
use and transport policies and practices
to increase physical activity: a systematic
review. J Phys Act Health 2006;3:S55-76.

131. Brunton G, Oliver S, Oliver K, et al. 2006. A
Synthesis of Research Addressing
Children’s, Young People’s and Parents’
Views of Walking and Cycling for
Transport. EPPI-Centre, Social Science
Research Unit, Institute of Education,
University of London.
http://eppi.ioe.ac.uk/cms/Default.aspx?ta
bid=942.

132. Fairburn J, Walker G, Smith G, et al. 2005.
Investigating Environmental Justice in
Scotland: Links betweenMeasures of
Environmental Quality and Social
Deprivation.
http://www.sniffer.org.uk/exe/download.
asp?sniffer_outputs/UE4(03)01.pdf.

133. Ellaway A, Kirk A, Macintyre S, et al.

Nowhere to play? The relationship
between the location of outdoor play
areas and deprivation in Glasgow. Health
Place 2007;13:557-61.

134. Giles-Corti B, Donovan RJ. Socioeconomic
status differences in recreational physical
activity levels and real and perceived
access to a supportive physical
environment. Prev Med 2002;35:601-11.

135. Panter J, Jones A, HillsdonM. Equity of
access to physical activity facilities in an
English city. Prev Med 2008;46:303-7.

136. HillsdonM, Panter J, Foster C, et al.
Equitable access to exercise facilities. Am
J Prev Med 2007;32:506-8.

137. Estabrooks PA, Lee RE, Gyurcsik NC.
Resources for physical activity
participation: does availability and
accessibility differ by neighborhood
socioeconomic status? Ann Behav Med
2003;25:100-4.

138. National Institute for Health and Clinical
Excellence. 2008. Promoting and
Creating Built or Natural Environments
that Encourage and Support Physical
Activity.
http://www.nice.org.uk/nicemedia/pdf/P
H008Guidancev2.pdf.

139. Schoeppe S, BraubachM, editors. Tackling
Obesity by Creating Healthy Residential
Environments. Copenhagen: World
Health Organization, Europe, 2007.

140. Jones P, Roberts M, Morris L. 2007.
Rediscovering Mixed-use Streets: The
Contribution of Local High Streets to
Sustainable Communities.
http://www.jrf.org.uk/bookshop/eBooks/
2018-mixed-use-streets.pdf.

141. Transport for London. 2007. Central
London Congestion Charging Impacts
Monitoring: Fifth Annual Report.
http://www.tfl.gov.uk/assets/downloads/
fifth-annual-impacts-monitoring-report-
2007-07-07.pdf.

142. Association of Train Operating
Companies. 2006. Case Study: Cycling
England Best Local Government
Contribution.
http://www.cyclerail.com/images/generic/
case_Reigate.pdf.

143. Pratt M, Macera CA, Sallis JF, et al.
Economic interventions to promote
physical activity: application of the
SLOTHmodel. Am J Prev Med
2004;27:136-45.

144. Pucher J, Dijkstra L. Promoting safe
walking and cycling to improve public
health: lessons from The Netherlands and
Germany. Am J Public Health
2003;93:1509-16.

145. Willett WC, Koplan JP, Nugent R, et al.
Prevention of chronic disease by means
of diet and lifestyle changes. In: Jamison
DT, Breman JG, Measham AR, et al.,
editors. Disease Control Priorities in
Developing Countries. 2nd ed.
Washington, DC: World Bank and Oxford
University Press, 2006.
http://files.dcp2.org/pdf/DCP/DCP.pdf.

146. Lee Benítez Y, Parrilla-Rodríguez AM, Ríos
P. Effectiveness in the implantation of
law 155 of 2002 ordering the designation

of spaces for breastfeeding in
government agencies. P R Health Sci J
2005;24:297-301.

147. New Zealand Parliament. Employment
Relations (Breaks and Infant Feeding)
Amendment Bill.
http://www.parliament.nz/en-
NZ/SC/SubmCalled/3/d/2/48SCTIRbreaks
infantfeeding200805191-148.
Employment-Relations-Breaks-and.htm.
Access date: August 2008.

148. National Conference of State Legislatures.
50 state summary of breastfeeding laws.
http://www.ncsl.org/programs/health/
breast50.htm.

149. Government of Western Australia.
Workplace policy and guidelines for
breastfeeding.
http://www.health.wa.gov.au/circularsne
w/pdfs/12237.pdf. Access date: August
2008.

150. Maddock J, Choy LB, Nett B, et al.
Increasing access to places for physical
activity through a joint use agreement: a
case study in urban Honolulu. Prev
Chronic Dis 2008;5:A91.

151. Montezuma R. The transformation of
Bogota, Colombia, 1995-2000: investing
in citizenship and urban mobility. Glob
Urb Dev Mag 2005;1.

152. Ali A, Jones GJ, Klopp J, et al. Building an
ethical public life: case studies in
transformational leadership.
www.sipa.columbia.edu/academics/conce
ntrations/epd/workshop/WorldBankEthic
s.pdf. Access date: August 2008.

153. Matsudo S, Matsudo V, Araujo T, et al. The
Agita São Paulo Program as a model for
using physical activity to promote health.
Rev Panam de Salud Pública 2006;14:265-
72.

154. Matsudo SM, Matsudo VR. Coalitions and
networks: facilitating global physical
activity promotion. Promot Educ
2006;13:133-8, 158-63.

155. Department of Health. 2008. Healthy
Weight, Healthy Lives: A Cross
Government Strategy for England.
http://www.dh.gov.uk/en/Publichealth/H
ealthimprovement/Obesity/DH_082383.

156. Department for Transport. Sustainable
travel demonstration towns.
http://www.dft.gov.uk/pgr/sustainable/de
monstrationtowns/sustainabletraveldem
onstrati5772. Access date: August 2008.

157. Edwards P, Tsouros A. 2006. Promoting
Physical Activity and Active Living in
Urban Environments. The Role of Local
Governments. The Solid Facts.
http://www.euro.who.int/document/e894
98.pdf.

158. World Bank. Country classification.
http://go.worldbank.org/K2CKM78CC0.
Access date: August 2008.



165

R E F E R E N C E S • C H A P T E R 4

Chapter 4

1. Chopra M, Galbraith S, Darnton-Hill I. A
global response to a global problem: the
epidemic of overnutrition. Bull World
Health Organ 2002;80:952-8.

2. Chopra M. Globalization and food:
implications for the promotion of
“healthy” diets. In: Globalization, Diets,
and Noncommunicable Diseases.
Geneva: World Health Organization,
2002.

3. Kinabo J. Impact of globalization on food
consumption, health and nutrition in
urban areas: a case study of Dar es
Salaam, United Republic of Tanzania. In:
Globalization of Food Systems in
Developing Countries: Impact on Food
Security and Nutrition. Rome: Food and
Agriculture Organization of the United
Nations, 2004.
http://www.fao.org/docrep/007/y5736e/y
5736e00.htm.

4. Mann P. Influence of international trade on
nutritional habits in industrialized
countries. Bibl Nutr Dieta 1985:17-25.

5. Regmi A, Ballenger N, Putnam J.
Globalisation and income growth
promote the Mediterranean diet. Public
Health Nutr 2004;7:977-83.

6. Fonte M. Food consumption models: market
times, tradition times. Int J Technol
Manag 1998;16:679-88.

7. Kennedy G, Nantel G, Shetty P. Globalization
of food systems in developing countries:
a synthesis of country case studies. In:
Globalization of Food Systems in
Developing Countries: Impact on Food
Security and Nutrition. Rome: Food and
Agriculture Organization of the United
Nations, 2004.
http://www.fao.org/docrep/007/y5736e/y
5736e00.htm.

8. Pingali P, Khwaja Y. 2004. Globalization of
Indian Diets and the Transformation of
Food Supply Systems. In: ESAWorking
Paper No. 04-05. Food and Agriculture
Organization of the United Nations.
ftp://ftp.fao.org/docrep/fao/007/ae060e/a
e060e00.pdf.

9. Adair LS, Popkin BM. Are child eating
patterns being transformed globally?
Obes Res 2005;13:1281-99.

10. Bruinsma J.World Agriculture: Towards
2015/2030. An FAO Perspective. London:
Earthscan Publications Ltd, 2003.

11. Chopra M, Darnton-Hill I. Tobacco and
obesity epidemics: not so different after
all? BMJ (Clin Res Ed) 2004;328:1558-60.

12. Chopra M. Globalization, urbanisation and
nutritional changes in South Africa. In:
Globalization of Food Systems in
Developing Countries: Impact on Food
Security and Nutrition. Rome: Food and
Agriculture Organization of the United
Nations, 2004.
http://www.fao.org/docrep/007/y5736e/y
5736e00.htm.

13. Connor J. North-America as a precursor of
changes in Western-European food-
purchasing patterns. Eur Rev Agric Econ
1994;21:155-73.

14. Cwiertka K, Walraven B. Asian Food: the
Global and the Local. Richmond: Curzon
Press Ltd, 2002.

15. Hawkes C. Marketing activities of global
soft drink and fast food companies in
emerging markets: a review. In:
Globalization, Diets and
Noncommunicable Diseases Geneva:
World Health Organization, 2002.

16. Lang T. The Public Health Impact of
Globalisation of Food Trade. Chichester:
JohnWiley & Sons, 1997.

17. Lang T. Diet, health and globalization: five
key questions. Proc Nutr Soc 1999;58:335-
43.

18. McMichael P. The impact of globalisation,
free trade and technology on food and
nutrition in the newmillennium. Proc
Nutr Soc 2001;60:215-20.

19. Sawaya A, Martins P, Martins V. Impact of
globalization on food consumption,
health and nutrition in urban areas: a
case study of Brazil. In: Globalization of
Food Systems in Developing Countries:
Impact on Food Security and Nutrition.
Rome: Food and Agriculture
Organization of the United Nations,
2004.
http://www.fao.org/docrep/007/y5736e/y
5736e00.htm.

20. Traill B. Globalisation in the food
industries? Eur Rev Agric Econ
1997;24:390-410.

21. Yach D, Beaglehole R. Globalization of risks
for chronic diseases demands global
solutions. Perspect Glob Dev Technol
2004;3:213-33.

22. McKay J. Economic development and its
influences and risks for nutrition, cuisine
and health. Asia Pac J Clin Nutr
2004;13:171-7.

23. Hawkes C. Uneven dietary development:
linking the policies and processes of
globalization with the nutrition
transition, obesity and diet-related
chronic diseases. Global Health 2006;2:4.

24. Willett WC, Koplan JP, Nugent R, et al.
Prevention of chronic disease by means
of diet and lifestyle changes. In: Jamison
DT, Breman JG, Measham AR, et al.,
editors. Disease Control Priorities in
Developing Countries. 2nd ed.
Washington, DC: World Bank and Oxford
University Press, 2006.
http://files.dcp2.org/pdf/DCP/DCP.pdf.

25. Gardner BL. American Agriculture in the
Twentieth Century: How it Flourished
andWhat it Cost. Cambridge, MA:
Harvard University Press, 2002.

26. Elinder LS. Obesity, hunger, and
agriculture: the damaging role of
subsidies. BMJ (Clin Res Ed)
2005;331:1333-6.

27. Lang T. Trade, public health and food. In:
McKee M, Garner P, Stott R, editors.
International Co-operation in Health.
Oxford: Oxford University Press, 2001.

28. Wang Z, Zhai F, Du S, et al. Dynamic shifts
in Chinese eating behaviors. Asia Pac J
Clin Nutr 2008;17:123-30.

29. Popkin B. Technology, transport,
globalization and the nutrition

transition. Food Policy 2006;31:554-69.
30. Fajardo L. Impact of globalization on food

consumption, health and nutrition in
urban areas of Colombia. In:
Globalization of Food Systems in
Developing Countries: Impact on Food
Security and Nutrition. Rome: Food and
Agriculture Organization of the United
Nations, 2004.
http://www.fao.org/docrep/007/y5736e/y
5736e00.htm.

31. Schmidhuber J, Shetty P. Nutrition
transition, obesity & noncommunicable
diseases: drivers, outlook and concerns.
SCN News 2004;29:13-9.

32. World Health Organization. 2002.
Globalization, Diets, and
Noncommunicable Diseases.
http://www.who.int/hpr/NPH/docs/global
ization.diet.and.ncds.pdf.

33. Lang T, Heasman M. FoodWars. The Global
Battle for Mouths, Minds and Markets.
London: Earthscan, 2004.

34. Tudge C. So Shall We Reap. London: Allen
Lane, 2003.

35. Codex Alimentarius. Evaluation of Codex.
http://www.codexalimentarius.net/web/e
valuation_en.jsp. Access date: November
2008.

36. Food and Agriculture Organization of the
United Nations, World Health
Organization. 2006. Understanding the
Codex Alimentarius.
ftp://ftp.fao.org/codex/Publications/unde
rstanding/Understanding_EN.pdf.

37. Magnusson RS. Non-communicable
diseases and global health governance:
enhancing global processes to improve
health development. Global Health
2007;3:2.

38. Global Partnerships for Tobacco Control.
International trade agreements and
tobacco control.
http://www.takingontobacco.org/trade/f
actsheet.html. Access date: October
2008.

39. World Health Organization. 2004. Global
Strategy on Diet, Physical Activity and
Health.
http://www.who.int/entity/dietphysicalac
tivity/strategy/eb11344/strategy_english_
web.pdf.

40. Zeigler DW. International trade
agreements challenge tobacco and
alcohol control policies. Drug Alcohol
Rev 2006;25:567-79.

41. World Health Organization. 2005.WHO
Framework Convention on Tobacco
Control http://www.who.int/fctc/en/.

42. Deaton A. Price elasticities from survey
data: extensions and Indonesian results.
J Econom 1990;44:281-309.

43. Tzoneva M, Mishev P, Mergos G, et al. Food
demand in Bulgaria over the transition
period. Bulg J Agric Sci 1997;3:523-33.

44. Han T, Wahl T. China’s rural household
demand for fruit and vegetables. J Agric
Appl Econ 1998;30:141-50.

45. Elsner K. Analysing Russian Food
Expenditure Using Micro-Data Institute
of Agricultural Development in Central
and Eastern Europe. Halle, Germany:



166

R E F E R E N C E S • C H A P T E R 4

IAMO, 1999. http://ageconsearch.umn.
edu/bitstream/14909/1/dp990023.pdf.

46. Huang J, Bouis H. Structural changes in the
demand for food in Asia: empirical
evidence from Taiwan. Agric Econ
2001;26:57-69.

47. Huang K, Lin B. Estimation of food
demand and nutrient elasticities from
household survey data. USDA ERS Tech
Bull 2000;1887.

48. Turk J, Erjavec E. Ascertaining changes in
food consumption habits during
transition: the case of Slovenia. In: Brosig
S, Hartmann M, editors. Analysis of Food
Consumption in Central and Eastern
Europe: Relevance and Empirical
Methods. 68th seminar of the European
Association of Agricultural Economists.
Halle/Saale, Germany: IAMO, 2001.

49. Agbola F. Estimation of food demand
patterns in South Africa based on a
survey of households. J Agric Appl Econ
2003;35:663-70.

50. Ozer H. Consumption patterns of major
food items in Turkey. Pak Dev Rev
2003;42:29-40.

51. Seale J Jr, Anita R, Bernstein J.
International evidence on food
consumption patterns. USDA ERS Tech
Bull 2003;1904.

52. Yen ST, Fang C, Su SJ. Household food
demand in urban China: a censored
system approach. J Comp Econ
2004;32:564-85.

53. Mohammed K, McWha V, Lattimore R.
Conditional demand for food in New
Zealand. Ninth Annual Conference of
the New Zealand Agricultural and
Resource Economics Society (Inc.)
incorporating the 27th Annual
Conference of the New Zealand Branch
of the Australian Agricultural and
Resource Economics Society (Inc.).
Blenheim, 2003.

54. Dong D, Gould B, Kaiser H. Food demand
in Mexico: an application of the
Amemiya-Tobin approach to the
estimation of a censored food system.
Amer J Agri Econ 2004;84:1094-107.

55. Kedir AM. Estimation of own- and cross-
price elasticities using unit values:
econometric issues and evidence from
urban Ethiopia. J Afr Econ 2005;14:1-20.

56. Chung CJ, Dong DS, Schmit TM, et al.
Estimation of price elasticities from
cross-sectional data. Agribusiness
2005;21:565-84.

57. Raper KC, Wanzala MN, Nayga RM. Food
expenditures and household
demographic consumption in the US: a
demand systems approach. Appl Econ
2002;34:981-92.

58. Sahn DE. The effect of price and income
changes on food-energy intake in Sri
Lanka. Econ Dev Cult Change
1988;36:315-40.

59. Abdulai A, Jain DK, Sharma AK. Household
food demand analysis in India. J Agric
Econ 1999;50:316-27.

60. Dey MM. Analysis of demand for fish in
Bangladesh. Aquac Econ Manage
2000;4:65-83.

61. Yen ST, Kan K, Su S. Household demand for
fats and oils: two-step estimation of a
censored demand system. Appl Econ
2002;34:1799-806.

62. Yen ST, Huang CL. Cross-sectional
estimation of US demand for beef
products: a censored system approach. J
Agric Resourc Econ 2002;27:320-34.

63. Dhar T, Chava JP, Gould BW. An empirical
assessment of endogenity issues in
demand analysis for differentiated
products. Amer J Agri Econ 2003;85:605-
17.

64. Lazaridis P. Household meat demand in
Greece: a demand systems approach
using microdata agribusiness.
Agribusiness 2003;19:43-59.

65. Garcia YT, Dey MM, Navarez SMM.
Demand for fish in the Philippines: a
disaggregated analysis. Aquac Econ
Manage 2005;9:141-68.

66. Ingco MDA. 1990. Changes in Food
Consumption Patterns in the Republic of
Korea. In: Policy Research Working Paper
Series no 506. World Bank.
http://go.worldbank.org/OBUXQ1OMI0.

67. Ingco MD. 1991. Is Rice Becoming an
Inferior Good? Food Demand in the
Philippines. In: Policy Research Working
Paper Series no 722. World Bank.
http://go.worldbank.org/V6HE2PYLW0.

68. Balisacan AM. Demand for food in the
Philippines: responses to price and
income changes. Philipp Rev Econ Bus
1994;31:137-63.

69. Molina FA. Food demand in Spain: an
application of the almost ideal system. J
Agric Econ 1994;45:252-8.

70. Soe T, Batterham RL, Drynan RG. Demand
for food in Myanmar (Burma). Agric
Econ 1994;11:207-17.

71. Laajimi A, Gracia A, Albisu LM. The
demand for food in Spain: economic and
demographic effects. J Int Food Agribus
Mark 1997;9:1-17.

72. Edgerton DL. Weak separability and the
estimation of elasticities in multistage
demand systems. Amer J Agri Econ
1997;79:62-79.

73. Guo X, Popkin BM, Mroz TA, et al. Food
price policy can favorably alter
macronutrient intake in China. J Nutr
1999;129:994-1001.

74. Meenakshi JV, Ray R. Regional differences
in India’s food expenditure pattern: a
complete demand systems approach. J
Int Dev 1999;11:47-74.

75. Balcombe KG, Davis JR. An application of
cointegration theory in the estimation of
the almost ideal demand system for food
consumption in Bulgaria. Agric Econ
1996;15:47-60.

76. Tiffin A, Tiffin R. Estimates of food demand
elasticities for Great Britain. J Agric Econ
1999;50:140-7.

77. Lind KM. 2000. Consumer Demand in a
Developing Country with Special Regard
to Food – the case of India. In: Working
Papers no 11/2000. Statens Jordbrugs- og
Fiskeriokonomiske Institut.
http://www.foi.life.ku.dk/Publikationer/~
/media/migration%20folder/upload/foi/

docs/publikationer/working%20papers/2
000/11.pdf.ashx.

78. Rigatti-Luchini S, Procidano I, Mason MC.
Multistage budgeting and modelling the
pattern of structural change in Bulgarian
food consumption. In: Brosig S,
Hartmann M, editors. Analysis of Food
Consumption in Central and Eastern
Europe: Relevance and Empirical
Methods. 68th seminar of the European
Association of Agricultural Economists.
Halle/Saale, Germany: IAMO, 2001.

79. Hossain F, Jensen HH, Snuka R. Food
demand pattern in Latvia: evidence from
household budget survey. In: Brosig S,
Hartmann M, editors. Analysis of Food
Consumption in Central and Eastern
Europe: Relevance and Empirical
Methods. 68th seminar of the European
Association of Agricultural Economists.
Halle/Saale, Germany: IAMO, 2001.

80. Hossain F, Jensen HH. Lithuania’s food
demand during economic transition.
Agric Econ 2000;23:31-40.

81. Klonaris S, Hallam D. Conditional and
unconditional food demand elasticities
in a dynamic multistage demand system.
Appl Econ 2003;35:503-14.

82. Smed S. A sociodemographic analysis of
Danish food demands. Rapport –
Fodevareokonomisk Institut [No.146]
2002:129.

83. Beatty TKM, LaFrance JT. 2005. US Demand
for Food and Nutrition in the 20th
Century. In: Working Paper no 1002.
Department of Agricultural and
Resource Economics and Policy, Division
of Agriculture and Natural Resources,
University of California.

84. Kuchler F, Tegene A, Harris J. Taxing snack
foods: manipulating diet quality or
financing information programs? Rev
Agric Econ 2005;27:4–20.

85. Gould BW, Cox TL, Perali F. Demand for
food fats and oils: the role of
demographic variables and government
donations. Amer J Agri Econ
1991;73:212-21.

86. You Z, Epperson JE, Huang C. A composite
system demand analysis for fresh fruits
and vegetables in the United States. J
Food Distrib Res 1996;27.

87. Hsu L. Gradual structural changes of meat
consumption in Taiwan. J Int Food
Agribus Mark 2000;11:33-50.

88. Fang C, Beghin JC. 2000. Urban Demand
for Edible Oils and Fats in China:
Evidence from Household Survey Data.
In: Working Paper no 00-WP245, Center
for Agricultural and Rural Development,
Iowa State University.
http://ideas.repec.org/p/ias/fpaper/00-
wp245.html.

89. Feng X, Chern WS. Demand for healthy
food in the United States. Annual
Meeting of the American Agricultural
Economics Association. Tampa, Florida,
2000.

90. Mata RG, Villalon MFV, Salazar JAG, et al.
Econometric model for determining the
factors affecting the swine meat market
in Mexico. Interciencia 2004;29:214-420.



167

R E F E R E N C E S • C H A P T E R 4

91. Dhehibi B, Laajimi A. How economic factors
influence the nutrient content of diets:
an application of animal products
demand system in Tunisia. Agric Econ Rev
2004;5:67-79.

92. Kumar P, Dey MM. A study on modelling of
household demand for fish in India.
Indian J Agric Econ 2004;59:465-75.

93. Ma H, Rae A, Huang J, et al. Chinese animal
product consumption in the 1990s. Aust J
Agric Resour Econ 2004;48:569-90.

94. Yen ST, Lin BH, Harris JM, et al. Demand for
differentiated vegetables. Annual
Meeting of the American Agricultural
Economics Association. Denver,
Colorado, 2004.

95. Weinberger K. What determines
micronutrient demand of the poor? – A
case study from rural India. Q J Int Agric
2001;40:343-59.

96. Ramezani CA, Rose D, Murphy S.
Aggregation, flexible forms, and
estimation of food consumption
parameters. Amer J Agri Econ
1995;77:525-32.

97. Kinsey J, Bowland B. How can the US food
system deliver food products consistent
with the dietary guidelines? Food
marketing and retailing: an economist’s
view. Special issue: US dietary guidelines
– research and policy needs in the
nutrition, health and agricultural sectors.
Food Policy 1999;24:237-53.

98. Huang KS. Nutrient elasticities in a
complete food demand system. Amer J
Agri Econ 1996;78:21-9.

99. Huang KS. Price and income affect
nutrients consumed frommeats. Food
Review 1996;19:37-40.

100. Huang KS. Prices and incomes affect
nutrients consumed. Food Review
1998;2:11-5.

101. Sturm R, Datar A. Body mass index in
elementary school children,
metropolitan area food price and food
outlet density. Public Health Monogr
2005;119:1059-68.

102. Richards TJ, Patterson PM, Tegene A.
Obesity and nutrient consumption: a
rational addiction? Contemp Econ Policy
2007;25:309-24.

103. Boizot-Szantai C, Etile F. The food
prices/body mass index relationship:
theory and evidence from a sample of
French adults. 99th Seminar of the
European Association of Agricultural
Economists. Copenhagen, Denmark,
2005.

104. Cash SB, Sunding DL, Zilberman D. Fat
taxes and think subsidies: prices, diet,
and health outcomes. Annual Meeting of
the American Agricultural Economics
Association. Denver, Colorado, 2004.

105. Schroeter C, Lusk J, Tyner W. Determining
the impact of food price and income
changes on obesity. Annual Meeting of
the American Agricultural Economics
Association. Providence, Rhode Island,
2005.

106. Roe L, Hunt P, Bradshaw H, et al. 1997.
Health Promotion Interventions to
Promote Healthy Eating in the General

Population: A Review. Health Education
Authority.
http://www.nice.org.uk/niceMedia/docu
ments/healthpromo_eatgenpop.pdf.

107. Dubois A, Strychnar I, Champagne F, et al.
The effect of a worksite cafeteria
program on employees’ dietary fat
intakes. J Can Diet Assoc 1996;57:98-102.

108. Lassen A, Thorsen AV, Trolle E, et al.
Successful strategies to increase the
consumption of fruits and vegetables:
results from the Danish ‘6 a day’ Work-
site Canteen Model Study. Public Health
Nutr 2004;7:263-70.

109. Sorensen G, Thompson B, Glanz K, et al.
Work site-based cancer prevention:
primary results from the Working Well
Trial. Am J Public Health 1996;86:939-47.

110. Brownson RC, Haire-Joshu D, Luke DA.
Shaping the context of health: a review
of environmental and policy approaches
in the prevention of chronic diseases.
Annu Rev Public Health 2006;27:341-70.

111. French SA, Story M, Jeffery RW.
Environmental influences on eating and
physical activity. Annu Rev Public Health
2001;22:309-35.

112. Hannan P, French SA, Story M, et al. A
pricing strategy to promote sales of
lower fat foods in high school cafeterias:
acceptability and sensitivity analysis. Am
J Health Promot 2002;17:1-6, ii.

113. Glanz K, Yaroch AL. Strategies for
increasing fruit and vegetable intake in
grocery stores and communities: policy,
pricing, and environmental change. Prev
Med 2004;39 Suppl 2:S75-80.

114. Anderson JV, Bybee DI, Brown RM, et al. 5
a day fruit and vegetable intervention
improves consumption in a low income
population. J Am Diet Assoc
2001;101:195-202.

115. Goodman C, Anise A. 2006.What is
Known About the Effectiveness of
Economic Instruments to Reduce
Consumption of Foods High in Saturated
Fats and Other Energy-Dense Foods for
Preventing and Treating Obesity? In:
Health Evidence Network report.
Copenhagen: WHO Regional Office for
Europe.
http://www.euro.who.int/document/E88
909.pdf.

116. Raine K, Spence JC, Church J, et al. State
of the Evidence Review on Urban Health
and Healthy Weights. Ottawa: Canadian
Institute for Health Information, 2008.

117. Milio N. European food and nutrition
policies in action. Norwegian nutrition
policy: progress, problems and prospects.
WHO Reg Publ Eur Ser 1998;73:45-62.

118. Morland K, Wing S, Diez Roux A. The
contextual effect of the local food
environment on residents’ diets: the
atherosclerosis risk in communities study.
Am J Public Health 2002;92:1761-7.

119. Rose D, Richards R. Food store access and
household fruit and vegetable use
among participants in the US Food
Stamp Program. Public Health Nutr
2004;7:1081-8.

120. Laraia BA, Siega-Riz AM, Kaufman JS, et

al. Proximity of supermarkets is positively
associated with diet quality index for
pregnancy. Prev Med 2004;39:869-75.

121. Wrigley N, Warm D, Margetts B.
Deprivation, diet, and food-retail access:
findings from the Leeds ‘food deserts’
study. Environ Plan A 2003;35:151-88.

122. Block JP, Scribner RA, DeSalvo KB. Fast
food, race/ethnicity, and income: a
geographic analysis. Am J Prev Med
2004;27:211-7.

123. Moore LV, Diez Roux AV. Associations of
neighborhood characteristics with the
location and type of food stores. Am J
Public Health 2006;96:325-31.

124. Morland K, Wing S, Diez Roux A, et al.
Neighborhood characteristics associated
with the location of food stores and food
service places. Am J Prev Med 2002;22:23-
9.

125. Zenk SN, Schulz AJ, Israel BA, et al.
Neighborhood racial composition,
neighborhood poverty, and the spatial
accessibility of supermarkets in
metropolitan Detroit. Am J Public Health
2005;95:660-7.

126. Baker EA, Schootman M, Barnidge E, et al.
The role of race and poverty in access to
foods that enable individuals to adhere
to dietary guidelines. Prev Chronic Dis
2006;3:A76.

127. Cummins S, Macintyre S. “Food
deserts”–evidence and assumption in
health policy making. BMJ (Clin Res Ed)
2002;325:436-8.

128. Chung C, Myers SL Jr. Do the poor pay
more for food? An analysis of grocery
store availability and food price
disparities. J Consum Aff 1999;33:276-96.

129. Kaufman P, MacDonald JM, Lutz SM, et al.
1997. Do the Poor Pay More for Food?
Item Selection and Price Differences
Affect Low-Income Household Food
Costs. In: Agricultural Economic Report
no 759. United States Department of
Agriculture.
http://www.ers.usda.gov/publications/aer
759/AER759.PDF.

130. Leibtag E. Where you shop matters: store
formats drive variation in retail food
prices. Amber Waves 2005;3:13-8.

131. Leibtag E. The impact of nontraditional
retailers on dairy prices and the dairy CPI.
Annual Meeting of the American
Agricultural Economics Association. Long
Beach, California, 2006.

132. World Health Organization: Commission
on Social Determinants of Health. 2008.
Closing the Gap in a Generation: Health
Equity Through Action on the Social
Determinants of Health.
http://whqlibdoc.who.int/publications/20
08/9789241563703_eng.pdf.

133. Food and Agriculture Organization. FAO’s
initiative on soaring food prices:
information note.
http://www.fao.org/newsroom/common/
ecg/1000826/en/ISFP.pdf. Access date:
August 2008.

134. Kuchler F, Tegene A, Harris J. Taxing snack
foods: what to expect for diet and tax
revenues. Agric Inf Bul 2004:1-12.



168

R E F E R E N C E S • C H A P T E R 4

135. Lobstein T, Leach RJ. 2007. Tackling
Obesities: Future Choices – International
Comparisons of Obesity Trends,
Determinants and Responses – Evidence
Review. Foresight. Government Office
for Science.
http://www.foresight.gov.uk/Obesity/06
%20page.pdf.

136. Jensen JD, Smed S. Cost-effective design
of economic instruments in nutrition
policy. Int J Behav Nutr Phys Act
2007;4:10.

137. Smed S, Jensen, JD, Denver, S. 2005.
Differentiated Food Taxes as a Tool in
Health and Nutrition Policy. Food and
Resource Economics Institute.
http://ageconsearch.umn.edu/
bitstream/24579/1/cp05sm01.pdf.

138. Mytton O, Gray A, Rayner M, et al. Could
targeted food taxes improve health?
J Epidemiol Community Health
2007;61:689-94.

139. Barquera S, Hernandez-Barrera L,
Tolentino ML, et al. Energy intake from
beverages is increasing among Mexican
adolescents and adults. J Nutr
2008;138:2454-61.

140. Conforti P, Pierani P, Rizzi PL. Food and
Nutrient Demands in Italy. Actual
Behaviour and Forecast through a Multi-
stage Quadratic System with
Heterogeneous Preferences. Siena:
Quaderni Università degli Studi di Siena,
2000.

141. Jacobson MF, Brownell KD. Small taxes on
soft drinks and snack foods to promote
health. Am J Public Health 2000;90:854-
7.

142. Chriqui JF, Eidson SS, Bates H, et al. State
sales tax rates for soft drinks and snacks
sold through grocery stores and vending
machines, 2007. J Public Health Policy
2008;29:226-49.

143. Rivera JA, Muñoz-Hernández O, Rosas-
Peralta M, et al. [Beverage consumption
for a healthy life: recommendations for
the Mexican population]. Salud Publica
Mex 2008;50:173-95.

144. Nestle M.What to Eat. New York: North
Point Press, 2006.

145. http://www.tescoplc.com/plc/. Access
date: December 2008.

146. Delgado CL. Rising consumption of meat
and milk in developing countries has
created a new food revolution. J Nutr
2003;133:3907S-10S.

147. Food Standards Agency. Trends in
household expenditure.
https://statistics.defra.gov.uk/esg/publica
tions/efs/2006/chapter4.pdf. Access date:
October 2008.

148. Kuchler F, Stewart H. Price trends are
similar for fruits, vegetables, and snack
foods.
http://www.ers.usda.gov/Publications/ER
R55/ERR55_ReportSummary.pdf. Access
date: October 2008.

149. Goldberg G, editor. Plants: Diet and
Health. Oxford: Blackwell Publishing for
the British Nutrition Foundation, 2003.

150. Lock K, Gabrijelcic-Blenkus M, Martuzzi
M, et al. Health impact assessment of

agriculture and food policies: lessons
learnt from the Republic of Slovenia.
Bull World Health Organ 2003;81:391-8.

151. Gabrijelcic-Blenkus M, Zakotnik J, Lock K.
Health impact assessment: implementing
the CAP in Slovenia after accession.
Eurohealth 2004;10:17-20.

152. Henson S, Sekula W. Market reform in the
Polish food sector: impact upon food
consumption and nutrition. Food Policy
1994;19:419-42.

153. Osborne S, Trueblood MA. 2002.
Agricultural Productivity and Efficiency
in Russia and Ukraine: Building on a
Decade of Reform. In: Agricultural
Economic Report no AER813. United
States Department of Agriculture.
http://www.ers.usda.gov/publications/ae
r813/aer813.pdf.

154. Popkin BM, Zohoori N, Kohlmeier L, et al.
Nutritional risk factors in the former
Soviet Union. In: Bobadilla JL, Costello
CA, Mitchell F, editors. Premature Death
in the New Independent States.
Washington, DC: National Academy
Press, 1997.

155. Stipetic V, Trickovic V. Agriculture,
nutrition and development in
Yugoslavia. Food Policy 1980;5:168-87.

156. von Braun J, Serova E, Seeth H, et al.
Russia’s food economy in transition:
what do reforms mean for the long-term
outlook? Econ Plann Free Soc 1997;33:7-
8.

157. Elinder LS. Public Health Aspects of the
EU Common Agricultural Policy.
Stockholm: National Institute of Public
Health, 2003.

158. Fock A. Adopting an EU agricultural
policy: the effects on Estonian consumers
of food products. In: Rabinowicz E,
Marttila J, editors. Integration of the
Baltic Sea Countries to the Common
Agricultural Policy of the EU:
Proceedings of the 66th European
Seminar of the European Association of
Agricultural Economists, Tallinn, Estonia,
20-22 May 1999. Kiel:
Wissenschaftsverlag Vauk Kiel KG, 2002.

159. Georgakopoulos TA. The impact of
accession on food prices, inflation and
food consumption in Greece. Eur Rev
Agric Econ 1990;17:485-93.

160. Henson S, Traill B. 1994. The Common
Agricultural Policy and the Consumption
of Yellow Fats. Unpublished report
funded by the British Heart Foundation.

161. Ritson C, Hutchins R. Marketing policy
and food choice. Nutr Abstr Rev Ser A
Hum Exp 1997;67:843-8.

162. Ritson C. Agenda 2000. Nutr Food Sci
1998;4/5:198-201.

163. Ritson C. The CAP and the consumer. In:
Ritson C, Harvey DR, editors. The
Common Agricultural Policy.
Wallingford: CAB International, 1997.

164. Traill B, Henson S. Consumption
implications of agri-food policies. Proc
Nutr Soc 1996;55:649-59.

165. Veerman JL, Barendregt JJ, Mackenbach
JP. The European Common Agricultural
Policy on fruits and vegetables:

exploring potential health gain from
reform. Eur J Public Health 2006;16:31-5.

166. Whitehead M, Nordgren P. Health Impact
Assessment of the EU Common
Agricultural Policy. Stockholm: National
Institute of Public Health, 1996.

167. Popkin BM. Global nutrition dynamics:
the world is shifting rapidly toward a
diet linked with noncommunicable
diseases. Am J Clin Nutr 2006;84:289-98.

168. Popkin BM. Understanding global
nutrition dynamics as a step toward
controlling cancer morbidity and
mortality. Nat Rev Cancer 2007;7:61-7.

169. von Braun J. 2007. The World Food
Situation: New Driving Forces and
Required Actions. In: Food Policy Report
No. 18. International Food Policy
Research Institute.
http://www.ifpri.org/pubs/fpr/pr18.asp

170. von Braun J. Rising food prices. What
should be done? International Food
Policy Research Institute.
http://www.ifpri.org/pubs/bp/bp001.pdf.
Access date: November 2008.

171. World Bank. Public health at a glance –
alcohol.
http://go.worldbank.org/OKAVEDUV51.
Access date: October 2008.

172. World Health Organization, Europe.
2004.What are the Most Effective and
Cost-Effective Interventions in Alcohol
Control?
http://www.euro.who.int/document/E82
969.pdf.

173. European Union Public Health
Information System. 2008. Alcohol
Policies: Evidence – Effective Policy
Measures.
http://www.euphix.org/object_class/eup
h_alcoholpolicies.html.

174. Anderson P, Baumberg B. Alcohol in
Europe: a Public Health Perspective.
London: Institute of Alcohol Studies,
2006.

175. Babor T, Caetano R, Casswell S, et al.
Alcohol: No Ordinary Commodity.
Research and Public Policy. Oxford:
Oxford University Press, 2003.

176. Chisholm D, Doran C, Shibuya K, et al.
Comparative cost-effectiveness of policy
instruments for reducing the global
burden of alcohol, tobacco and illicit
drug use. Drug Alcohol Rev 2006;25:553-
65.

177. Chisholm D, Rehm J, Van Ommeren M, et
al. Reducing the global burden of
hazardous alcohol use: a comparative
cost-effectiveness analysis. J Stud
Alcohol 2004;65:782-93.

178. Cnossen S. 2006. Alcohol Taxation and
Regulation in the European Union. In:
CPB Discussion Paper no 76.
http://ssrn.com/abstract=940346.

179. Edwards G. Alcohol policy: securing a
positive impact on health. In: Rehn N,
Room R, Edwards G, editors. Alcohol in
the European Region – Consumption,
Harm and Policies. Copenhagen: WHO
Regional Office for Europe, 2001.

180. World Health Organization. Alcohol.
http://www.who.int/substance_abuse/fac



169

R E F E R E N C E S • C H A P T E R 4

ts/alcohol/en/index.html. Access date:
November 2008.

181. World Health Organization. 2008.
Strategies to Reduce the Harmful Use of
Alcohol.
http://www.who.int/gb/ebwha/pdf_files/
A61/A61_13-en.pdf.

182. Indicators of harm attributable mainly to
the short-term effects of drinking
alcohol. In: International Guide for
Monitoring Alcohol Consumption and
Related Harm. Geneva: World Health
Organization, 2000.

183. World Health Organization. 1999. Global
Status Report on Alcohol.
http://www.who.int/substance_abuse/pu
blications/alcohol/en/.

184. Fields S. The fat of the land: do
agricultural subsidies foster poor health?
Environ Health Perspect 2004;112:A820-
3.

185. Morrill AC, Chinn CD. The obesity
epidemic in the United States. J Public
Health Policy 2004;25:353-66.

186. Bray GA, Nielsen SJ, Popkin BM.
Consumption of high-fructose corn syrup
in beverages may play a role in the
epidemic of obesity. Am J Clin Nutr
2004;79:537-43.

187. Levy DT, Chaloupka F, Gitchell J. The
effects of tobacco control policies on
smoking rates: a tobacco control
scorecard. J Public Health Manag Pract
2004;10:338-53.

188. Douglas S. The duration of the smoking
habit. Econ Inq 1998;36:49-64.

189. Wasserman J, ManningWG, Newhouse JP,
et al. The effects of excise taxes and
regulations on cigarette smoking. J
Health Econ 1991;10:43-64.

190. Hopkins DP, Briss PA, Ricard CJ, et al.
Reviews of evidence regarding
interventions to reduce tobacco use and
exposure to environmental tobacco
smoke. Am J Prev Med 2001;20:16-66.

191. Saffer H, Chaloupka F. The effect of
tobacco advertising bans on tobacco
consumption. J Health Econ
2000;19:1117-37.

192. Thrasher JF, Rousu MC, Anaya-Ocampo R,
et al. Estimating the impact of different
cigarette package warning label policies:
the auction method. Addict Behav
2007;32:2916-25.

193. Thrasher JF, Hammond D, Fong GT, et al.
Smokers’ reactions to cigarette package
warnings with graphic imagery and with
only text: a comparison between Mexico
and Canada. Salud Publica Mex 2007;49
Suppl 2:S233-40.

194. O’Hegarty M, Pederson LL, Yenokyan G, et
al. Young adults’ perceptions of cigarette
warning labels in the United States and
Canada. Prev Chronic Dis 2007;4:A27.

195. Hammond D, Fong GT, McNeill A, et al.
Effectiveness of cigarette warning labels
in informing smokers about the risks of
smoking: findings from the International
Tobacco Control (ITC) Four Country
Survey. Tob Control 2006;15 Suppl 3:iii19-
25.

196. Hammond D, Fong GT, McDonald PW, et

al. Showing leads to doing: graphic
cigarette warning labels are an effective
public health policy. Eur J Public Health
2006;16:223-4; author reply 5.

197. Emery S, Wakefield MA, Terry-McElrath Y,
et al. Televised state-sponsored
antitobacco advertising and youth
smoking beliefs and behavior in the
United States, 1999-2000. Arch Pediatr
Adolesc Med 2005;159:639-45.

198. Zaza S, Briss P, Harris K, editors. The Guide
to Community Preventive Services: What
Works to Promote Health? New York:
Oxford University Press, 2005.

199. Jimenez-Ruiz CA, Miranda JA, Hurt RD, et
al. Study of impact of laws regulating
tobacco consumption on the prevalence
of passive smoking in Spain. Eur J Public
Health 2008;18:622-5.

200. Lotrean LM. Effects of comprehensive
smoke-free legislation in Europe. Salud
Publica Mex 2008;50 Suppl 3:S292-8.

201. Elton PJ, Campbell P. Smoking prevalence
in a north-west town following the
introduction of smoke-free England. J
Public Health (Oxf) 2008;30:415-20.

202. Meyer M, Miller E. Urban Transportation
Planning: A Decision Oriented Approach.
New York: McGraw-Hill, 1984.

203. Pratt M, Macera CA, Sallis JF, et al.
Economic interventions to promote
physical activity: application of the
SLOTH model. Am J Prev Med
2004;27:136-45.

204. Fordham R, Barton G. 2008. A Cost-
Effectiveness Scenario Analysis of Four
Interventions to Increase Child and
Adolescent Physical Activity: The Case of
Walking Buses, Free Swimming, Dance
Classes and Community Sports. National
Institute for Health and Clinical
Excellence.
http://www.nice.org.uk/media/C83/74/Pr
omotingPhysicalActivityChildrenCostEffe
ctivenessAnalysis.pdf.

205. Welsh Assembly Government. Free
swimming.
http://new.wales.gov.uk/topics/culturean
dsport/sportandactiverecreation/freeswi
mming/?lang=en. Access date: October
2008.

206. Bolton N, Martin S, Anderson M, et al.
2008. Free Swimming: An Evaluation of
the Welsh Assembly Government’s
Initiative. Sports Council for Wales.
http://www.sports-council-
wales.org.uk/18650.file.dld.

207. Foster C, Cowburn G, Kaduskar S, et al.
2003. A Review of the Impact of the Law
on the Promotion of Physical Activity for
the Department of Health – Final Report.
British Heart Foundation Health
Promotion Research Group.

208. Dugdill L, Graham RC, McNair F. Exercise
referral: the public health panacea for
physical activity promotion? A critical
perspective of exercise referral schemes;
their development and evaluation.
Ergonomics 2005;48:1390-410.

209. Morgan O. Approaches to increase
physical activity: reviewing the evidence
for exercise-referral schemes. Public

Health 2005;119:361-70.
210. National Institute for Health and Clinical

Excellence. 2006. A Rapid Review of the
Effectiveness of Exercise Referral
Schemes to Promote Physical Activity in
Adults.
http://www.nice.org.uk/nicemedia/pdf/
PA-Exercise_Referral_Review_Final_May_
2006.pdf.

211. National Institute for Health and Clinical
Excellence. Public health intervention
guidance.
http://www.nice.org.uk/PHI002. Access
date: September 2006.

212. Popkin BM. The World is Fat: The Fads,
Trends, Policies, and Products That Are
Fattening the Human Race. New York:
Avery, 2008.

213. Herman DR, Harrison GG, Afifi AA, et al.
Effect of a targeted subsidy on intake of
fruits and vegetables among low-income
women in the Special Supplemental
Nutrition Program for Women, Infants,
and Children. Am J Public Health
2008;98:98-105.

214. Claro RM, Carmo HC, Machado FM, et al.
[Income, food prices, and participation
of fruit and vegetables in the diet]. Rev
Saude Publica 2007;41:557-64.

215. BBC News. Call for cut-price fruit and veg.
http://news.bbc.co.uk/1/hi/health/363871
4.stm. Access date: March 2008.

216. Oxfam America. US must reform
Agricultural Subsidy Program.
http://www.oxfamamerica.org/newsand
publications/press_releases/archive2007/
press_release.2006-09-01.3724151415.
Access date: November 2008.

217. Stewart H. Huge rise in subsidies for
Europe’s farmers.
http://www.guardian.co.uk/business/200
6/sep/24/europeanunion.theobserver.
Access date: November 2008.

218. Chipperfield T, O’Brien R, Bolderson T, et
al. 2007. Foresight Tackling Obesities:
Future Choices – Qualitative Modelling
of Policy Options. Foresight. Government
Office for Science.
http://www.foresight.gov.uk/Obesity/15.
pdf.

219. Transport for London. 2008. Central
London Congestion Charging Impacts
Monitoring: Sixth Annual Report.
http://www.tfl.gov.uk/assets/downloads/
sixth-annual-impacts-monitoring-report-
2008-07.pdf.

220. Natural England.Walking the way to
health. http://www.whi.org.uk/. Access
date: November 2008.

221. Jamison DT, Breman JG, Measham AR, et
al., editors. Disease Control Priorities in
Developing Countries. 2nd ed.
Washington, DC: World Bank and Oxford
University Press, 2006.
http://files.dcp2.org/pdf/DCP/DCP.pdf.

222. World Bank. Public health at a glance –
alcohol.
http://go.worldbank.org/OKAVEDUV51.
Access date: October 2008.

223. World Health Organization. Product
research and development – food and
drinks.



170

R E F E R E N C E S • C H A P T E R 4

http://www.who.int/chp/chronic_disease
_report/part4_ch2/en/index6.html.
Access date: August 2008.

224. Hrovat KB, Harris KZ, Leach AD, et al. The
new food label, type of fat, and
consumer choice. A pilot study. Arch Fam
Med 1994;3:690-5.

225. Philipson T. Government perspective:
food labeling. Am J Clin Nutr
2005;82:262S-4S.

226. Perez-Escamilla R, Haldeman L. Food label
use modifies association of income with
dietary quality. J Nutr 2002;132:768-72.

227. Mhurchu CN, Gorton D. Nutrition labels
and claims in New Zealand and
Australia: a review of use and
understanding. Aust N Z J Public Health
2007;31:105-12.

228. Kreuter MW, Brennan LK, Scharff DP, et
al. Do nutrition label readers eat
healthier diets? Behavioral correlates of
adults’ use of food labels. Am J Prev Med
1997;13:277-83.

229. Cowburn G, Stockley L. Consumer
understanding and use of nutrition
labelling: a systematic review. Public
Health Nutr 2005;8:21-8.

230. Food Standards Agency. Labelling
Conference 2006.
http://www.food.gov.uk/foodlabelling/ul
l/rotterdam/. Access date: August 2008.

231. McColl K. The fattening truth about
restaurant food. BMJ (Clin Red Ed)
2008;337:a2229.

232. Nielsen SJ, Popkin BM. Patterns and
trends in food portion sizes, 1977-1998.
JAMA 2003;289:450-3.

233. Young LR, Nestle M. The contribution of
expanding portion sizes to the US
obesity epidemic. Am J Public Health
2002;92:246-9.

234. Church S. 2008. Trends in Portion Sizes in
the UK – A Preliminary Review of
Published Information. Food Standards
Agency.
http://www.food.gov.uk/multimedia/pdf
s/reviewportions.pdf.

235. Food Standards Agency. 2008. Food
Standards Agency Workshop on Portion
Size.
http://www.food.gov.uk/multimedia/pdf
s/portionworkshop.pdf.

236. Levitsky DA, Youn T. The more food
young adults are served, the more they
overeat. J Nutr 2004;134:2546-9.

237. Rolls BJ, Morris EL, Roe LS. Portion size of
food affects energy intake in normal-
weight and overweight men and
women. Am J Clin Nutr 2002;76:1207-13.

238. Rolls BJ, Roe LS, Meengs JS. Larger
portion sizes lead to a sustained increase
in energy intake over 2 days. J Am Diet
Assoc 2006;106:543-9.

239. Diliberti N, Bordi PL, Conklin MT, et al.
Increased portion size leads to increased
energy intake in a restaurant meal. Obes
Res 2004;12:562-8.

240. Greenwood JL, Stanford JB. Preventing or
improving obesity by addressing specific
eating patterns. J Am Board FamMed
2008;21:135-40.

241. Ello-Martin JA, Ledikwe JH, Rolls BJ. The

influence of food portion size and
energy density on energy intake:
implications for weight management.
Am J Clin Nutr 2005;82:236S-41S.

242. Rolls BJ, Roe LS, Meengs JS. Reductions in
portion size and energy density of foods
are additive and lead to sustained
decreases in energy intake. Am J Clin
Nutr 2006;83:11-7.

243. Food Standards Agency. Development of
salt targets.
http://www.food.gov.uk/healthiereating/
salt/devsalttargets. Access date: August
2008.

244. Food Standards Agency. Dietary sodium
levels surveys.
http://www.food.gov.uk/science/dietarys
urveys/urinary. Access date: August 2008.

245. Food Standards Agency. Salt levels
continue to fall.
http://www.food.gov.uk/news/newsarchi
ve/2008/jul/sodiumrep08. Access date:
November 2008.

246. EU Platform for Action on Diet, Physical
Activity and Health. 2008. Annual
Report.
http://ec.europa.eu/health/ph_determin
ants/life_style/nutrition/platform/docs/eu
_platform_2008frep_en.pdf.

247. Food Standards Agency. Industry activity.
http://www.salt.gov.uk/industry_activity.
html. Access date: August 2008.

248. Food Standards Agency. Traffic light
labelling.
http://www.eatwell.gov.uk/foodlabels/
trafficlights/. Access date: August 2008.

249. Ledikwe JH, Ello-Martin JA, Rolls BJ.
Portion sizes and the obesity epidemic. J
Nutr 2005;135:905-9.

250. US Food and Drug Administration. 2004.
Calories Count: Report of the Working
Group on Obesity.
http://www.cfsan.fda.gov/~dms/owg-
rpt.html.

251. US Department of Health and Human
Services and US Department of
Agriculture. 2005. The Report of the
Dietary Guidelines Advisory Committee
on Dietary Guidelines for Americans.
http://www.health.gov/dietaryguidelines
/dga2005/report/HTML/D10_Conclusions.
htm.

252. Food Standards Agency. The role of
portion sizes in our diet.
http://www.food.gov.uk/news/newsarchi
ve/2008/jun/portionsize. Access date:
October 2008.

253. Young LR, Nestle M. Portion sizes and
obesity: responses of fast-food
companies. J Public Health Policy
2007;28:238-48.

254. Connecticut State Department of
Education. Summary of requirements for
school food and beverages (effective
July 1, 2009).
http://www.sde.ct.gov/sde/lib/sde/PDF/DE
PS/Student/NutritionEd/SummaryChart_
NS.pdf. Access date: November 2008.

255. Hastings G, Stead M, McDermott L, et al.
2003. Review of Research on the Effects
of Food Promotion to Children. Food
Standards Agency, UK.

http://www.food.gov.uk/multimedia/pdf
s/foodpromotiontochildren1.pdf.

256. Hastings G, McDermott L, Angus K, et al.
2006. The Extent, Nature and Effects of
Food Promotion to Children: A Review
of the Evidence. Technical paper
prepared for the World Health
Organization.
http://www.who.int/entity/dietphysicalac
tivity/publications/Hastings_paper_mark
eting.pdf.

257. McGinnis JM, Gootman JA, Kraak VI,
editors. Food Marketing to Children and
Youth: Threat or Opportunity?
Washington, DC: National Academies
Press, 2006.

258. Lobstein T, Dibb S. Evidence of a possible
link between obesogenic food
advertising and child overweight. Obes
Rev 2005;6:203-8.

259. Jones A, Bentham G, Foster C, et al. 2007.
Tackling Obesities: Future Choices –
Obesogenic Environments – Evidence
Review. Foresight. Government Office
for Science.
http://www.foresight.gov.uk/Obesity/03.
pdf.

260. Australian Centre for Health Promotion.
2006. Food Advertising on Sydney
Television: The Extent of Children’s
Exposure.
http://www.health.nsw.gov.au/pubs/200
6/pdf/food_advertising.pdf.

261. Thompson DA, Flores G, Ebel BE, et al.
Comida en venta: after-school
advertising on Spanish-language
television in the United States. J Pediatr
2008;152:576-81.

262. Chapman K, Nicholas P, Banovic D, et al.
The extent and nature of food
promotion directed to children in
Australian supermarkets. Health Promot
Int 2006;21:331-9.

263. Chandon P, Wansink B. The biasing health
halos of fast-food restaurant health
claims: lower calorie estimates and
higher side-dish consumption intentions.
J Consum Res 2007;34:301-14.

264. Foerster SB, Kizer KW, Disogra LK, et al.
California’s “5 a day–for better health!”
campaign: an innovative population-
based effort to effect large-scale dietary
change. Am J Prev Med 1995;11:124-31.

265. Stables GJ, Subar AF, Patterson BH, et al.
Changes in vegetable and fruit
consumption and awareness among US
adults: results of the 1991 and 1997 5 A
Day for Better Health Program surveys. J
Am Diet Assoc 2002;102:809-17.

266. National Institute for Health and Clinical
Excellence. 2006. Obesity: The
Prevention, Identification, Assessment
and Management of Overweight and
Obesity in Adults and Children.
http://www.nice.org.uk/Guidance/CG43.

267. Lang JE, Mercer N, Tran D, et al. Use of a
supermarket shelf-labeling program to
educate a predominately minority
community about foods that promote
heart health. J Am Diet Assoc
2000;100:804-9.

286. World Health Organization/United



171

R E F E R E N C E S • C H A P T E R 4

Nations Children’s Fund. 1981.
International Code of Marketing of
Breast-milk Substitutes.
http://www.who.int/nutrition/publicatio
ns/code_english.pdf.

269. World Health Organization. Infant
formula and related trade issues in the
context of the international code of
marketing of breast-milk substitutes
http://www.who.int/nutrition/infant_for
mula_trade_issues_eng.pdf. Access date:
August 2008.

270. World Health Organization/United
Nations Children’s Fund. 2006. Baby-
Friendly Hospital Initiative, Updated
Guidelines.
http://www.who.int/nutrition/topics/BFH
I_Revised_Section_4.pdf.

271. Wise J. Baby milk companies accused of
breaching marketing code. BMJ (Clin Res
Ed) 1997;314:167.

272. International Baby Food Action Network.
2007. Breaking the Rules, Stretching the
Rules.
http://www.ibfan.org/site2005/abm/pagi
nas/articles/arch_art/510-18.pdf.

273. International Baby Food Action Network.
Beyond BTR 2007.
http://www.ibfan.org/site2005/Pages/arti
cle.php?art_id=534&iui=1. Access date:
October 2008.

274. Protheroe L, Dyson L, RenfrewMJ, et al.
2003. The Effectiveness of Public Health
Interventions to Promote the Initiation
of Breastfeeding. Health Development
Agency.
http://www.nice.org.uk/nicemedia/docu
ments/breastfeeding_evidencebriefing.
pdf.

275. RenfrewM, Dyson L, Wallace L, et al.
2005. Breastfeeding for Longer – What
Works? Systematic Review Summary.
National Institute for Health and Clinical
Excellence.
http://www.nice.org.uk/nicemedia/pdf/B
reastfeeding_summary.pdf.

276. Ogilvie D, Foster CE, Rothnie H, et al.
Interventions to promote walking:
systematic review. BMJ (Clin Res Ed)
2007;334:1204.

277. Hawkes C. Marketing Food to Children:
The Global Regulatory Environment.
Geneva: World Health Organization,
2004.

278. Goldberg M. A quasi-experiment
assessing the effectiveness of TV
advertising directed to children. J Mark
Res 1990;27:445-54.

279. Office of Communications. Ofcom
publishes final statement on the
television advertising of food and drink
products to children.
http://www.ofcom.org.uk/media/news/2
007/02/nr_20070222. Access date:
November 2008.

280. Fielding R, Chee YY, Choi KM, et al.
Declines in tobacco brand recognition
and ever-smoking rates among young
children following restrictions on
tobacco advertisements in Hong Kong. J
Public Health (Oxf) 2004;26:24-30.

281. United Nations Children’s Fund.

International Code of Marketing of
Breast-milk Substitutes.
http://www.unicef.org/nutrition/index_2
4805.html. Access date: July 2008.

282. Reger B, Wootan MG, Booth-Butterfield
S. Using mass media to promote healthy
eating: a community-based
demonstration project. Prev Med
1999;29:414-21.

283. Reger B, Wootan MG, Booth-Butterfield
S. A comparison of different approaches
to promote community-wide dietary
change. Am J Prev Med 2000;18:271-5.

284. Wootan MG, Reger-Nash B, Booth-
Butterfield S, et al. The cost-effectiveness
of 1% or less media campaigns
promoting low-fat milk consumption.
Prev Chronic Dis 2005;2:A05.

285. Pierce JP, Macaskill P, Hill D. Long-term
effectiveness of mass media led
antismoking campaigns in Australia. Am
J Public Health 1990;80:565-9.

286. Campbell MJ, Waters WE. Public
knowledge about AIDS increasing. BMJ
(Clin Res Ed) 1987;294:892-3.

287. Bauman A, Madill J, Craig CL, et al.
ParticipACTION: this mouse roared, but
did it get the cheese? Can J Public Health
2004;95 Suppl 2:S14-9.

288. Darmon N, Ferguson EL, Briend A. A cost
constraint alone has adverse effects on
food selection and nutrient density: an
analysis of human diets by linear
programming. J Nutr 2002;132:3764-71.

289. Bartholomew AM, Young EA, Martin HW,
et al. Food frequency intakes and
sociodemographic factors of elderly
Mexican Americans and non-Hispanic
whites. J Am Diet Assoc 1990;90:1693-6.

290. Capps O Jr, Park J. Impacts of advertising,
attitudes, lifestyles, and health on the
demand for U S pork: a micro-level
analysis. J Agr Appl Econ 2002;34:1-15.

291. Forsyth A, Macintyre S, Anderson A. Diets
for disease? Intraurban variation in
reported food consumption in Glasgow.
Appetite 1994;22:259-74.

292. Popkin BM, Haines PS, Reidy KC. Food
consumption trends of US women:
patterns and determinants between
1977 and 1985. Am J Clin Nutr
1989;49:1307-19.

293. Swanson CA, Gridley G, Greenberg RS, et
al. A comparison of diets of blacks and
whites in three areas of the United
States. Nutr Cancer 1993;20:153-65.

294. Tepper BJ, Choi YS, Nayga RM.
Understanding food choice in adult men:
influence of nutrition knowledge, food
beliefs and dietary restraint. Food Qual
Prefer 1997;8:307.

295. West G, Larue B, Touil C, et al. The
perceived importance of veal meat
attributes in consumer choice decisions.
Agribusiness 2001;17:365-82.

296. Dong D, Shonkwiler JS, Capps O Jr.
Estimation of demand functions using
cross-sectional household data: the
problem revisited. Am J Agr Econ
1998;80:466-73.

297. Dong D, Gould BW. Quality versus
quantity in Mexican household poultry

and pork purchases. Agribusiness
2000;16:333-55.

298. Goodwin BK, Koudele JW. An analysis of
consumer characteristics associated with
the purchase of beef and pork variety
meats. Southern J Agr Econ 1990;22:87-
94.

299. Gracia A, Albisu LM. The demand for
meat and fish in Spain: urban and rural
areas. Agr Econ 1998;19:359-66.

300. Huang C-L, Raunikar R. Spline functions:
an alternative to estimating income
expenditure relationships for beef.
Southern J Agr Econ 1981;13:105-10.

301. Manrique J, Jensen HH. Spanish
household demand for convenience
meat products. Agribusiness
1997;13:579-86.

302. MoonW, Florkowski WJ, Beuchat LR, et
al. Hurdle count-data models of meat
consumption in Bulgaria. Eur Rev Agric
Econ 2001;28:37-56.

303. Salvanes KG, DeVoretz DJ. Household
demand for fish and meat products:
separability and demographic effects.
Mar Res Econ 1997;12:37-55.

304. Nelson M, Erens B, Bates B, et al. Low
Income Diet and Nutrition Survey.
Volume 2: Food Consumption, Nutrient
Intake. Food Standards Agency.
http://www.food.gov.uk/multimedia/pdf
s/lidnsvol02

305. Wright A, Schanler R. The resurgence of
breastfeeding at the end of the second
millennium. J Nutr 2001;131:421S-5S.

306. Yngve A, SjostromM. Breastfeeding in
countries of the European Union and
EFTA: current and proposed
recommendations, rationale, prevalence,
duration and trends. Public Health Nutr
2001;4:631-45.

307. Davies-Adetugbo AA, Ojofeitimi EO.
Maternal education, breastfeeding
behaviours and lactational
amenorrhoea: studies among two ethnic
communities in Ile Ife, Nigeria. Nutr
Health 1996;11:115-26.

308. Scott JA, Binns CW. Factors associated
with the initiation and duration of
breastfeeding: a review of the literature.
Breastfeed Rev 1999;7:5-16.

309. Taylor JS, Risica PM, Geller L, et al.
Duration of breastfeeding among first-
time mothers in the United States:
results of a national survey. Acta
Paediatr 2006;95:980-4.

310. Foster C, Hillsdon M, Cavill N, et al. 2006.
Interventions that Use the Environment
to Encourage Physical Activity – Evidence
Review. National Institute for Health and
Clinical Excellence.
http://www.nice.org.uk/niceMedia/pdf/P
hysical_activity_Evidence_Review_FINAL.
pdf.

311. Arora S, McJunkin C, Wehrer J, et al.
Major factors influencing breastfeeding
rates: mother’s perception of father’s
attitude and milk supply. Pediatrics
2000;106:E67.

312. Semega-Janneh IJ, Bohler E, Holm H, et al.
Promoting breastfeeding in rural
Gambia: combining traditional and



172

R E F E R E N C E S • C H A P T E R 4 A N D C H A P T E R 5

modern knowledge. Health Policy Plan
2001;16:199-205.

313. Schluter PJ, Carter S, Percival T. Exclusive
and any breast-feeding rates of Pacific
infants in Auckland: data from the
Pacific Islands Families First Two Years of
Life Study. Public Health Nutr
2006;9:692-9.

314. Thairu LN, Pelto GH, Rollins NC, et al.
Sociocultural influences on infant
feeding decisions among HIV-infected
women in rural Kwa-Zulu Natal, South
Africa. Matern Child Nutr 2005;1:2-10.

315. Bentley ME, Corneli AL, Piwoz E, et al.
Perceptions of the role of maternal
nutrition in HIV-positive breast-feeding
women in Malawi. J Nutr 2005;135:945-
9.

316. Gidlow C, Johnston LH, Crone D, et al.
Socio-demographic patterning of
referral, uptake and attendance in
physical activity referral schemes. J Public
Health (Oxf) 2007;29:107-13.

317. Dowler E. Inequalities in diet and physical
activity in Europe. Public Health Nutr
2001;4:701-9.

318. McNeill LH, Kreuter MW, Subramanian
SV. Social environment and physical
activity: a review of concepts and
evidence. Soc Sci Med 2006;63:1011-22.

319. Monteiro CA et al. Causes of the decline
in child undernutrition in Brazil (1996-
2007). Revista de Saude Publica
2009;43(1): (in press)

320. Bhargava A, Jamison DT, Lau LJ, et al.
Modeling the effects of health on
economic growth. J Health Econ
2001;20:423-40.

321. United Nations. End poverty: Millennium
Development Goals 2015: make it
happen.
http://www.un.org/millenniumgoals/.
Access date: November 2008.

322. The Hindu. Lifeline for the rural poor.
http://www.hindu.com/2008/01/25/storie
s/2008012555601000.htm. Access date:
October 2008.

Chapter 5

1. Mead M. The changing significance of food.
In: Counihan C, van Esterik P, editors:
Food and Culture. A Reader. London:
Routledge, 1997.

2. Jelliffe D. Parallel food classifications in
developing and industrial countries. Am
J Clin Nutr 1967;20:279-81.

3. Lawton J, Ahmad N, Hanna, et al. ‘We
should change ourselves, but we can’t’:
accounts of food and eating practices
amongst British Pakistanis and Indians
with type 2 diabetes. Ethnicity & Health
2008;13:305-19.

4. Gilbert P, Khokhar S. Changing dietary
habits of ethnic groups in Europe and
implications for health. Nutr Revs
2008;66:203-15.

5. Berg A. Educating for better nutrition. In:
The Nutrition Factor. Its Role in National
Development. Washington, DC: The
Brookings Institution, 1973.

6. Mazzini I. Diet and medicine in the ancient
world. In: Flandrin J-L, Montanari M,
editors. Food. A Culinary History. New
York: Penguin, 2000. Originally
published in French, 1996.

7. Knox R. Historical Relation of the Island
Ceylon in the East Indies. New Delhi:
Navrang, 1984. Originally published in
London in 1681.

8. Pollan M. In Defense of Food. An Eater’s
Manifesto. New York: Penguin, 2008.

9. Bartholomew AM, Young EA, Martin HW, et
al. Food frequency intakes and
sociodemographic factors of elderly
Mexican Americans and non-Hispanic
whites. J Am Diet Assoc 1990;90:1693-6.

10. Gossard M, York R. Social structure
influences on meat consumption. Hum
Ecol Rev 2003;10:1-9.

11. Guenther PM, Jensen HH, Batres-Marquez
SP, et al. Sociodemographic, knowledge,
and attitudinal factors related to meat
consumption in the United States. J Am
Diet Assoc 2005;105:1266-74.

12. Popkin BM, Haines PS, Reidy KC. Food
consumption trends of US women:
patterns and determinants between
1977 and 1985. Am J Clin Nutr
1989;49:1307-19.

13. West G, Larue B, Touil C, et al. The
perceived importance of veal meat
attributes in consumer choice decisions.
Agribusiness 2001;17:365-82.

14. Harris A, Gray MA, Slaney DP, et al. Ethnic
differences in diet and associations with
clinical markers of prostate disease in
New Zealand men. Anticancer Res
2004;24:2551-6.

15. Metcalf PA, Scragg RK, Tukuitonga CF, et
al. Dietary intakes of middle-aged
European, Maori and Pacific Islands
people living in New Zealand. N Z Med J
1998;111:310-3.

16. O’Dea K. Cardiovascular disease risk factors
in Australian aborigines. Clin Exp
Pharmacol Physiol 1991;18:85-8.

17. Park SY, Murphy SP, Sharma S, et al. Dietary
intakes and health-related behaviours of
Korean American women born in the

USA and Korea: the Multiethnic Cohort
Study. Public Health Nutr 2005;8:904-11.

18. Hsu-Hage BH, Ibiebele T, Wahlqvist ML.
Food intakes of adult Melbourne
Chinese. Aust J Public Health
1995;19:623-8.

19. Mejean C, Traissac P, Eymard-Duvernay S,
et al. Diet quality of North African
migrants in France partly explains their
lower prevalence of diet-related chronic
conditions relative to their native French
peers. J Nutr 2007;137:2106-13.

20. Doak C. Large-scale interventions and
programmes addressing nutrition-
related chronic diseases and obesity:
examples from 14 countries. Public
Health Nutr 2002;5:275-7.

21. Kim S, Moon S, Popkin BM. The nutrition
transition in South Korea. Am J Clin Nutr
2000;71:44-53.

22. Wahlqvist M, Savige G,
Wattanapenpaiboon N. Cuisine and
health: a new initiative for science and
technology ‘The Zhejiang Report’ from
Hangzhou. Asia Pacific J Clin Nutr
2004;13:121-4.

23. Krishnaswamy K. Traditional Indian spices
and their health significance. Asia Pac J
Clin Nutr 2008;17 Suppl 1:265-8.

24. MSN Encarta. Inuit.
http://encarta.msn.com/encyclopedia_76
1561130_2/inuit.html. Access date:
November 2008.

25. Harvard School of Public Health. Close
adherence to a traditional
Mediterranean diet promotes longevity.
http://www.hsph.harvard.edu/news/pres
s-releases/archives/2003-
releases/press06252003.html. Access
date: November 2008.

26. Cordain L, Eaton SB, Miller JB, et al. The
paradoxical nature of hunter-gatherer
diets: meat-based, yet non-atherogenic.
Eur J Clin Nutr 2002;56 Suppl 1:S42-52.

27. Cordain L, Eaton SB, Sebastian A, et al.
Origins and evolution of the Western
diet: health implications for the 21st
century. Am J Clin Nutr 2005;81:341-54.

28. World Health Organization. The WHO
global data bank on breastfeeding and
complementary feeding.
http://www.who.int/research/iycf/bfcf/.
Access date: November 2008.

29. Griffiths LJ, Tate AR, Dezateux C. The
contribution of parental and community
ethnicity to breastfeeding practices:
evidence from the Millennium Cohort
Study. Int J Epidemiol 2005;34:1378-86.

30. Forster DA, McLachlan HL, Lumley J.
Factors associated with breastfeeding at
six months postpartum in a group of
Australian women. Int Breastfeed J
2006;1:18.

31. Nolan L, Goel V. Sociodemographic factors
related to breastfeeding in Ontario:
results from the Ontario Health Survey.
Can J Public Health 1995;86:309-12.

32. Scott JA, Binns CW. Factors associated with
the initiation and duration of
breastfeeding: a review of the literature.
Breastfeed Rev 1999;7:5-16.

33. Homer CS, Sheehan A, Cooke M. Initial



173

R E F E R E N C E S • C H A P T E R 5

infant feeding decisions and duration of
breastfeeding in women from English,
Arabic and Chinese-speaking
backgrounds in Australia. Breastfeed Rev
2002;10:27-32.

34. Buxton KE, Gielen AC, Faden RR, et al.
Women intending to breastfeed:
predictors of early infant feeding
experiences. Am J Prev Med 1991;7:101-
6.

35. California WIC Association, UC Davis
Human Lactation Center. 2006.
Overcoming Barriers to Breastfeeding in
Low-incomeWomen. A Policy Brief on
Preventing Obesity in Early Childhood.
http://www.calwic.org/docs/reports/bf_p
aper2.pdf.

36. Celi AC, Rich-Edwards JW, Richardson MK,
et al. Immigration, race/ethnicity, and
social and economic factors as predictors
of breastfeeding initiation. Arch Pediatr
Adolesc Med 2005;159:255-60.

37. Rempel LA. Factors influencing the
breastfeeding decisions of long-term
breastfeeders. J Hum Lact 2004;20:306-
18.

38. Campbell MW, Williams J, Hampton A, et
al. Maternal concern and perceptions of
overweight in Australian preschool-aged
children.Med J Aust 2006;184:274-7.

39. Jeffery AN, Voss LD, Metcalf BS, et al.
Parents’ awareness of overweight in
themselves and their children: cross
sectional study within a cohort (EarlyBird
21). BMJ (Clin Res Ed) 2005;330:23-4.

40. Maynard LM, Galuska DA, Blanck HM, et al.
Maternal perceptions of weight status of
children. Pediatrics 2003;111:1226-31.

41. Johnson F, Cooke L, Croker H, et al.
Changing perceptions of weight in Great
Britain: comparison of two population
surveys. BMJ (Clin Res Ed) 2008;337:a494.

42. Mokhtar N, Elati J, Chabir R, et al. Diet
culture and obesity in northern Africa. J
Nutr 2001;131:887S-92S.

43. Gill T, Hughes R, Tunidau-Schultz J, et al.
2002. Obesity in the Pacific: Too Big to
Ignore. Secretariat of the Pacific
Community.
http://www.wpro.who.int/NR/rdonlyres/B
924BFA6-A061-43AE-8DCA-
0AE82A8F66D2/0/obesityinthepacific.pdf

44. Willows ND. Determinants of healthy
eating in Aboriginal peoples in Canada:
the current state of knowledge and
research gaps. Can J Public Health
2005;96 Suppl 3:S32-6, S36-41.

45. Ayala GX, Baquero B, Klinger S. A
systematic review of the relationship
between acculturation and diet among
Latinos in the United States: implications
for future research. J Am Diet Assoc
2008;108:1330-44.

46. Keating XD, Guan J, Pinero JC, et al. A
meta-analysis of college students’
physical activity behaviors. J Am Coll
Health 2005;54:116-25.

47. Amesty SC. Barriers to physical activity in
the Hispanic community. J Public Health
Policy 2003;24:41-58.

48. Seefeldt V, Malina RM, Clark MA. Factors
affecting levels of physical activity in

adults. Sports Med 2002;32:143-68.
49. Sallis JF, Prochaska JJ, Taylor WC. A review

of correlates of physical activity of
children and adolescents.Med Sci Sports
Exerc 2000;32:963-75.

50. Bassett DR, Schneider PL, Huntington GE.
Physical activity in an old order Amish
community.Med Sci Sports Exerc
2004;36:79-85.

51. Bassett DR Jr, Tremblay MS, Esliger DW, et
al. Physical activity and body mass index
of children in an old order Amish
community.Med Sci Sports Exerc
2007;39:410-5.

52. Bailey N, Haworth A, Manzi T, et al. 2006.
Creating and Sustaining Mixed Income
Communities. Joseph Rowntree
Foundation and Chartered Institute of
Housing.
http://www.jrf.org.uk/bookshop/eBooks/
9781905018314.pdf.

53. Liddle R, Lerais F. Europe’s social reality.
http://europa.eu/rapid/pressReleasesActi
on.do?reference=MEMO/07/83. Access
date: November 2008.

54. Bell AC, Ge K, Popkin BM. The road to
obesity or the path to prevention:
motorized transportation and obesity in
China. Obes Res 2002;10:277-83.

55. James WP. The fundamental drivers of the
obesity epidemic. Obes Rev 2008;9 Suppl
1:6-13.

56. Valdes-Ramos R, Cervantes I, Mendoza-
Perdomo I, et al. Concordance of diets
and eating practices in a rural
Guatemalan setting with the cancer
prevention recommendations of the
World Cancer Research Fund: estimates
from existing dietary intake. Asia Pac J
Clin Nutr 2006;15:259-66.

57. Pretty G, Bishop B, Fisher A, et al.
Psychological sense of community and its
relevance to well-being and everyday life
in Australia.
http://www.groups.psychology.org.au/
Assets/Files/Community-Updated-
Sept061.pdf. Access date: November
2008.

58. Owen R. Italy wants Mediterranean diet
listed as ‘endangered’ by UNESCO.
http://www.timesonline.co.uk/tol/news/
world/europe/article4224961.ece. Access
date: November 2008.

59. Fietsberaad. Continuous and integral: the
cycling policies of Groningen and other
European cycling cities.
http://www.ecf.com/files/2/12/22/060608_
Fietsberaad.pdf. Access date: November
2008.

60. World Bank. Country classification.
http://go.worldbank.org/K2CKM78CC0.
Access date: August 2008.

61. Lee MJ, Popkin BM, Kim S. The unique
aspects of the nutrition transition in
South Korea: the retention of healthful
elements in their traditional diet. Public
Health Nutr 2002;5:197-203.

62. Popkin BM. Global nutrition dynamics: the
world is shifting rapidly toward a diet
linked with noncommunicable diseases.
Am J Clin Nutr 2006;84:289-98.

63. Frison EA, Smith IF, Johns T, et al.

Agricultural biodiversity, nutrition, and
health: making a difference to hunger
and nutrition in the developing world.
Food Nutr Bull 2006;27:167-79.

64. Johns T, Sthapit BR. Biocultural diversity in
the sustainability of developing-country
food systems. Food Nutr Bull
2004;25:143-55.

65. European Commission. Breastfeeding
promotion in Europe.
http://ec.europa.eu/health/ph_projects/2
002/promotion/promotion_2002_18_en.
htm. Access date: November 2008.

66. World Health Organization. 2004. Global
Strategy on Diet, Physical Acitivity and
Health.
http://www.who.int/entity/dietphysicalac
tivity/strategy/eb11344/strategy_english_
web.pdf.

67. United Nations Children’s Fund. The Baby-
Friendly Hospital Initiative.
http://www.unicef.org/programme/breas
tfeeding/baby.htm. Access date:
November 2008.

68. Health Promotion Agency. Employers
urged to support breastfeeding mums’
return to work.
http://www.healthpromotionagency.org.
uk/Work/Publicrelations/PressReleases/su
pport%20breastfeeding%20mums.html.
Access date: November 2008.

69. Health Promotion Agency. HPA campaign
to break down the barriers to
breastfeeding in public.
http://www.healthpromotionagency.org.
uk/Work/Publicrelations/PressReleases/br
eastfeeding2005.htm. Access date:
November 2008.

70. World Health Organization, United Nations
Children’s Fund. 2006. Baby-Friendly
Hospital Initiative, Updated guidelines.
http://www.who.int/nutrition/topics/BFHI
_Revised_Section_4.pdf.

71. World Health Organization. 2003. Global
Strategy for Infant and Young Child
Feeding. http://webitpreview.who.int/
entity/nutrition/publications/gs_infant_
feeding_text_eng.pdf.

72. Kain J, Uauy R, Albala, et al. School-based
obesity prevention in Chilean primary
school children: methodology and
evaluation of a controlled study. Int J
Obes Relat Metab Disord 2004;28:483-93.

73. Xia S-C, Zhang X-W, Xu S-Y, et al. Creating
health-promoting schools in China with a
focus on nutrition. Health Promot Int
2004;19:409-18.

74. Raine K, Spence JC, Church J, et al. State of
the Evidence Review on Urban Health
and Healthy Weights. Ottawa: Canadian
Institute for Health Information, 2008.

75. Brownson RC, Smith CA, Pratt M, et al.
Preventing cardiovascular disease
through community-based risk
reduction: the Bootheel Heart Health
Project. Am J Public Health 1996;86:206-
13.

76. Koplan JP, Liverman CT, Kraak VA. 2005.
Preventing Childhood Obesity: Health in
the Balance. Institute of Medicine.
http://www.nap.edu/catalog.php?record
_id=11015#toc.



174

R E F E R E N C E S • C H A P T E R 5

77. French SA, Story M, Fulkerson JA, et al. An
environmental intervention to promote
lower-fat food choices in secondary
schools: outcomes of the TACOS Study.
Am J Public Health 2004;94:1507-12.

78. Janer G, Sala M, Kogevinas M. Health
promotion trials at worksites and risk
factors for cancer. Scand J Work Environ
Health 2002;28:141-57.

79. Ciliska D, Miles E, O’Brien MA, et al.
Effectiveness of community
interventions to increase fruit and
vegetable consumption. J Nutr Educ
2000;32:341-52.

80. Bowen DJ, Beresford SA. Dietary
interventions to prevent disease. Annu
Rev Public Health 2002;23:255-86.

81. Roe L, Hunt P, Bradshaw H, et al. 1997.
Health Promotion Interventions to
Promote Healthy Eating in the General
Population: A Review. Health Education
Authority.
http://www.nice.org.uk/niceMedia/docu
ments/healthpromo_eatgenpop.pdf.

82. Peersman G, Harden A, Oliver S. 1998.
Effectiveness of Health Promotion
Interventions in the Workplace: A
Review. Health Education Authority.
http://www.nice.org.uk/niceMedia/docu
ments/effective_workplace.pdf.

83. Glanz K, Sorensen G, Farmer A. The health
impact of worksite nutrition and
cholesterol intervention programs. Am J
Health Promot 1996;10:453-70.

84. Beresford SA, Thompson B, Feng Z, et al.
Seattle 5 a Day worksite program to
increase fruit and vegetable
consumption. Prev Med 2001;32:230-8.

85. Sorensen G, Stoddard A, Peterson K, et al.
Increasing fruit and vegetable
consumption through worksites and
families in the treatwell 5-a-day study.
Am J Public Health 1999;89:54-60.

86. Sorensen G, Thompson B, Glanz K, et al.
Work site-based cancer prevention:
primary results from the Working Well
Trial. Am J Public Health 1996;86:939-47.

87. Tilley BC, Glanz K, Kristal AR, et al.
Nutrition intervention for high-risk auto
workers: results of the Next Step Trial.
Prev Med 1999;28:284-92.

88. Glasgow RE, Terborg JR, Hollis JF, et al.
Take heart: results from the initial phase
of a work-site wellness program. Am J
Public Health 1995;85:209-16.

89. Buller DB, Morrill C, Taren D, et al.
Randomized trial testing the effect of
peer education at increasing fruit and
vegetable intake. J Natl Cancer Inst
1999;91:1491-500.

90. Campbell MK, Tessaro I, DeVellis B, et al.
Effects of a tailored health promotion
program for female blue-collar workers:
health works for women. Prev Med
2002;34:313-23.

91. Elliot DL, Goldberg L, Duncan TE, et al. The
PHLAME firefighters’ study: feasibility
and findings. Am J Health Behav
2004;28:13-23.

92. National Institute for Health and Clinical
Excellence. 2006. Obesity: the
prevention, identification, assessment

and management of overweight and
obesity in adults and children.
http://www.nice.org.uk/Guidance/CG43.

93. Thorogood M, Simera I, Dowler E, et al. A
systematic review of population and
community dietary interventions to
prevent cancer. Nutr Res Rev 2007;20:74-
88.

94. Glasgow RE, Terborg JR, Strycker LA, et al.
Take Heart II: replication of a worksite
health promotion trial. J Behav Med
1997;20:143-61.

95. Croft JB, Temple SP, Lankenau B, et al.
Community intervention and trends in
dietary fat consumption among black
and white adults. J Am Diet Assoc
1994;94:1284-90.

96. Fries EA, Ripley JS, Figueiredo MI, et al. Can
community organization strategies be
used to implement smoking and dietary
changes in a rural manufacturing work
site? J Rural Health 1999;15:413-20.

97. Dubois A, Strychnar I, Champagne F, et al.
The effect of a worksite cafeteria
program on employees’ dietary fat
intakes. J Can Diet Assoc 1996;57:98-102.

98. Perlmutter CA, Canter DD, Gregoire MB.
Profitability and acceptability of fat- and
sodium-modified hot entrees in a
worksite cafeteria. J Am Diet Assoc
1997;97:391-5.

99. Holdsworth M, Raymond NT, Haslam C.
Does the Heartbeat Award scheme in
England result in change in dietary
behaviour in the workplace? Health
Promot Int 2004;19:197-204.

100. Lassen A, Thorsen AV, Trolle E, et al.
Successful strategies to increase the
consumption of fruits and vegetables:
results from the Danish ‘6 a day’ Work-
site Canteen Model Study. Public Health
Nutr 2004;7:263-70.

101. Cook C, Simmons G, Swinburn B, et al.
Changing risk behaviours for non-
communicable disease in New Zealand
working men—is workplace intervention
effective? N ZMed J 2001;114:175-8.

102. National Institute for Health and Clinical
Excellence. 2006. Obesity: The
Prevention, Identification, Assessment
and Management of Overweight and
Obesity in Adults and Children.
http://www.nice.org.uk/Guidance/CG43.

103. Walker M. Breastfeeding Management
for the Clinician: Using the Evidence.
Sudbury, MA: Jones and Bartlett
Publishers, 2006.

104. Chatterji P, Frick K. Does returning to
work after childbirth affect
breastfeeding practices? Rev Econ House
2005;3:315-35.

105. Dyson L, Renfrew M, McFadden A, et al.
2005. Promotion of Breastfeeding
Initiation and Duration. National
Institute for Health and Clinical
Excellence.
http://www.nice.org.uk/niceMedia/pdf/E
AB_Breastfeeding_final_version.pdf.

106. Chen YC, Wu YC, Chie WC. Effects of
work-related factors on the
breastfeeding behavior of working
mothers in a Taiwanese semiconductor

manufacturer: a cross-sectional survey.
BMC Public Health 2006;6:160.

107. Wise V, Tefft J, Kelly V, et al. Knowledge,
attitudes and practices on child feeding
and care: preliminary insights from the
project on linkages between child
nutrition and agricultural growth.
http://ideas.repec.org/p/msu/polbrf/061.
html. Access date: November 2008.

108. Kosmala-Anderson J, Wallace LM.
Breastfeeding works: the role of
employers in supporting women who
wish to breastfeed and work in four
organizations in England. J Public Health
(Oxf) 2006;28:183-91.

109. Ludwig DS, Peterson KE, Gortmaker SL.
Relation between consumption of sugar-
sweetened drinks and childhood obesity:
a prospective, observational analysis.
Lancet 2001;357:505-8.

110. Taylor RW, McAuley KA, Barbezat W, et
al. Two-year follow-up of an obesity
prevention initiative in children: the
APPLE project. Am J Clin Nutr
2008;88:1371-7.

111. Taylor RW, McAuley KA, Barbezat W, et
al. APPLE Project: 2-y findings of a
community-based obesity prevention
program in primary school age children.
Am J Clin Nutr 2007;86:735-42.

112. Taylor RW, McAuley KA, Williams SM, et
al. Reducing weight gain in children
through enhancing physical activity and
nutrition: the APPLE project. Int J Pediatr
Obes 2006;1:146-52.

113. Sanigorski AM, Bell AC, Kremer PJ, et al.
Reducing unhealthy weight gain in
children through community capacity-
building: results of a quasi-experimental
intervention program, Be Active Eat
Well. Int J Obes 2008;32:1060-7.

114. Muto T, Yamauchi K. Evaluation of a
multicomponent workplace health
promotion program conducted in Japan
for improving employees’ cardiovascular
disease risk factors. Prev Med
2001;33:571-7.

115. Timperio A, Salmon J, Ball K. Evidence-
based strategies to promote physical
activity among children, adolescents and
young adults: review and update. J Sci
Med Sport 2004;7:20-9.

116. van Sluijs EM, McMinn AM, Griffin SJ.
Effectiveness of interventions to
promote physical activity in children and
adolescents: systematic review of
controlled trials. BMJ (Clin Res Ed)
2007;335:703.

117. National Institute for Health and Clinical
Excellence. 2007. Physical Activity and
Children: Review 5 - Intervention
Review: Children and Active Travel.
http://www.nice.org.uk/guidance/index.j
sp?action=folder&o=40598.

118. National Institute for Health and Clinical
Excellence. 2008. Physical Activity and
Children: Review 6 – Intervention review:
Adolescent Girls.
http://www.nice.org.uk/media/C7E/1E/Pr
omotingPhysicalActivityChildrenReview6
InterventionsAdolescentGirls.pdf.

119. National Institute for Health and Clinical



175

R E F E R E N C E S • C H A P T E R 5

Excellence. 2008. Physical Activity and
Children: Review 7: Intervention Review:
Family and Community. NICE Public
Health Collaborating Centre – Physical
Activity.
http://www.nice.org.uk/media/C7E/3C/Pr
omotingPhysicalActivityChildrenReview7
FamilyCommunityInterventions.pdf.

120. Proper KI, Staal BJ, Hildebrandt VH, et al.
Effectiveness of physical activity
programs at worksites with respect to
work-related outcomes. Scand J Work
Environ Health 2002;28:75-84.

121. Engbers LH, van Poppel MN, Chin APMJ,
et al. Worksite health promotion
programs with environmental changes: a
systematic review. Am J Prev Med
2005;29:61-70.

122. Marshall AL. Challenges and
opportunities for promoting physical
activity in the workplace. J Sci Med Sport
2004;7:60-6.

123. Foster C, Hillsdon M, Cavill N, et al. 2006.
Interventions that Use the Environment
to Encourage Physical Activity - Evidence
Review. National Institute for Health and
Clinical Excellence.
http://www.nice.org.uk/niceMedia/pdf/P
hysical_activity_Evidence_Review_FINAL.
pdf.

124. Gilson N, McKenna J, Cooke C, et al.
Walking towards health in a university
community: a feasibility study. Prev Med
2007;44:167-9.

125. Allender S, Foster C, Boxer A.
Occupational and nonoccupational
physical activity and the social
determinants of physical activity: results
from the Health Survey for England. J
Phys Act Health 2008;5:104-16.

126. Margetts BM, Rogers E, Widhal K, et al.
Relationship between attitudes to
health, body weight and physical activity
and level of physical activity in a
nationally representative sample in the
European Union. Public Health Nutr
1999;2:97-103.

127. National Institute for Health and Clinical
Excellence. 2007.What Works In
Motivating And Changing Employees’
Health Behaviour. Synopsis of the
Evidence of Effectiveness and Cost-
Effectiveness.
http://www.nice.org.uk/nicemedia/pdf/W
orkplace_Physical_Activity_Synopsis_evid
ence.pdf.

128. World Health Organization. Global school
health initiative.
http://www.who.int/school_youth_healt
h/gshi/en/. Access date: November 2008.

129. Jensen BB, Simovska V, Larsen N, et al.
2005. Young People Want to be Part of
the Answer. European Network of
Health Promoting Schools. http://ws10.e-
vision.nl/she_network/upload/pubs/Youn
gpeoplewanttobepartoftheanswer.pdf.

130. Department of Education and
Department of Health of Papua New
Guinea/World Health Organization.
1999. Guidelines for Health-Promoting
Schools.
http://www.wpro.who.int/NR/rdonlyres/

D59790F7-B60E-45AB-8D89-
FC615B395908/0/Guidelines_for_HP_Scho
ols_text.pdf.

131. Doria MR. Health Goes to School.
Perspectives in Health 11.
http://www.paho.org/English/DD/PIN/Nu
mber23_article5.htm. Access date:
November 2008.

132. UNESCO Bangkok. Viet Nam.
http://www.unescobkk.org/index.php?id
=271. Access date: November 2008.

133. UNESCO Bangkok. Philippines.
http://www.unescobkk.org/index.php?id
=266. Access date: November 2008.

134. UNESCO Bangkok. Nepal.
http://www.unescobkk.org/index.php?id
=263. Access date: November 2008.

135. UNESCO Bangkok. Papua New Guinea.
http://www.unescobkk.org/index.php?id
=265. Access date: November 2008.

136. School Food Trust. 2007. A Guide to the
Government’s New Food-Based
Standards for School Lunches.
http://www.schoolfoodtrust.org.uk/doc_
item.asp?DocId=8&DocCatId=9.

137. School Food Trust. 2008. Nutrient-Based
Standards.
http://www.schoolfoodtrust.org.uk/Uplo
adDocs/Contents/Documents/sft_nutritio
n_guide_part3.pdf.

138. School Food Trust.
http://www.schoolfoodtrust.org.uk/.
Access date: November 2008.

139. School Meals Review Panel, Department
for Education and Skills, UK. 2005.
Turning the Tables: Transforming School
Food.
http://www.schoolfoodtrust.org.uk/doc_
item.asp?DocId=13&DocCatId=1.

140. Caroline Walker Trust.
http://www.cwt.org.uk/. Access date:
November 2008.

141. Baker M. Food a recipe for school success.
http://news.bbc.co.uk/1/hi/education/434
2636.stm. Access date: November 2008.

142. Healthy Eating in Schools: A Guide to
Implementing the Nutritional
Requirements for Food and Drink in
Schools (Scotland) Regulations 2008.
Edinburgh: The Scottish Government,
2008.

143. The Scottish Government. 2002. Hungry
for Success: A Whole School Approach to
School Meals in Scotland. Final Report of
the Expert Panel on School Meals.
http://www.scotland.gov.uk/Resource/Do
c/47032/0023961.pdf.

144. Coitinho D, Monteiro CA, Popkin BM.
What Brazil is doing to promote healthy
diets and active lifestyles. Public Health
Nutr 2002;5:263-7.

145. Nestle M. Food Politics: How the Food
Industry Influences Nutrition and Health.
Revised and expanded ed. Berkeley:
University of California Press, 2007.

146. Australian Government: Equal
Opportunity for Women in the
Workplace Agency. Paid maternity leave
- the business case.
http://www.eowa.gov.au/Developing_a_
Workplace_Program/Employment_Matte
r_Resources/EM_5_Resources/EOWA_Pai

d_Mat_Leave_Info/The_Business_Case.ht
m. Access date: November 2008.

147. National Bureau of Economic Research.
Do Longer Maternity Leaves Affect
Maternal Health?
http://www.nber.org/aginghealth/winter
04/w10206.html. Access date: November
2008.

148. O’Donnell M. Design of workplace health
promotion programs. In: O’Donnell M,
editor. Health Promotion in the
Workplace. 3rd ed. New York: Delmar
Learning, 2002.

149. Pratt M, Macera CA, Sallis JF, et al.
Economic interventions to promote
physical activity: application of the
SLOTH model. Am J Prev Med
2004;27:136-45.

150. Zhang X. 2007. Perspectives on Labour
and Income. Statistics Canada.
http://www.statcan.ca/english/freepub/7
5-001-XIE/2007112/articles/10467-
en.htm.

151. International Labour Organization. 2007.
Safe Maternity and the World of Work.
http://www.ilo.org/public/english/protect
ion/condtrav/pdf/safemat_07.pdf.

152. Linenger JM, Chesson CV, Nice DS. Physical
fitness gains following simple
environmental change. Am J Prev Med
1991;7:298-310.

153. Vuori IM, Oja P, Paronen O. Physically
active commuting to work—testing its
potential for exercise promotion.Med
Sci Sports Exerc 1994;26:844-50.

154. Peel GR, Booth ML. Impact evaluation of
the Royal Australian Air Force health
promotion program. Aviat Space Environ
Med 2001;72:44-51.

155. Kahn EB, Ramsey LT, Brownson RC, et al.
The effectiveness of interventions to
increase physical activity. A systematic
review. Am J Prev Med 2002;22:73-107.

156. Chipperfield T, O’Brien R, Bolderson T, et
al. 2007. Foresight Tackling Obesities:
Future Choices – Qualitative Modelling
of Policy Options. Foresight. Government
Office for Science.
http://www.foresight.gov.uk/Obesity/15.
pdf.

157. Cheng SL, Olsen W, Southerton D, et al.
The changing practice of eating:
evidence from UK time diaries, 1975 and
2000. Br J Sociol 2007;58:39-61.

158. Lobstein T, Leach RJ. 2007. Tackling
Obesities: Future Choices – International
Comparisons of Obesity Trends,
Determinants and Responses – Evidence
Review. Foresight. Government Office
for Science.
http://www.foresight.gov.uk/Obesity/06
%20page.pdf.

159. Patrick H, Nicklas TA. A review of family
and social determinants of children’s
eating patterns and diet quality. J Am
Coll Nutr 2005;24:83-92.

160. James WP, Nelson M, Ralph A, et al.
Socioeconomic determinants of health.
The contribution of nutrition to
inequalities in health. BMJ (Clin Res Ed)
1997;314:1545-9.



176

R E F E R E N C E S • C H A P T E R 5

161. Irala-Estevez JD, Groth M, Johansson L, et
al. A systematic review of socio-economic
differences in food habits in Europe:
consumption of fruit and vegetables. Eur
J Clin Nutr 2000;54:706-14.

162. Giskes K, Turrell G, Patterson C, et al.
Socioeconomic differences among
Australian adults in consumption of fruit
and vegetables and intakes of vitamins
A, C and folate. J Hum Nutr Diet
2002;15:375-85; discussion 87-90.

163. Smith GD, Brunner E. Socio-economic
differentials in health: the role of
nutrition. Proc Nutr Soc 1997;56:75-90.

164. Turrell G, Kavanagh AM. Socio-economic
pathways to diet: modelling the
association between socio-economic
position and food purchasing behaviour.
Public Health Nutr 2006;9:375-83.

165. Darmon N, Drewnowski A. Does social
class predict diet quality? Am J Clin Nutr
2008;87:1107-17.

166. Beydoun MA, Wang Y. How do socio-
economic status, perceived economic
barriers and nutritional benefits affect
quality of dietary intake among US
adults? Eur J Clin Nutr 2008;62:303-13.

167. Hoare J, Henderson L, Bates CJ, et al.
2004. The National Diet & Nutrition
Survey: Adults Aged 19 to 64 Years. Food
Standards Agency and Departments of
Health. Prepared by Office for National
Statistics and Medical Research Council
Human Nutrition Research.
http://www.food.gov.uk/multimedia/pdf
s/ndns5full.pdf.

168. Yngve A, SjostromM. Breastfeeding in
countries of the European Union and
EFTA: current and proposed
recommendations, rationale,
prevalence, duration and trends. Public
Health Nutr 2001;4:631-45.

169. Taylor JS, Risica PM, Geller L, et al.
Duration of breastfeeding among first-
time mothers in the United States:
results of a national survey. Acta
Paediatr 2006;95:980-4.

170. Davies-Adetugbo AA, Ojofeitimi EO.
Maternal education, breastfeeding
behaviours and lactational
amenorrhoea: studies among two ethnic
communities in Ile Ife, Nigeria. Nutr
Health 1996;11:115-26.

171. Armstrong Schellenberg JR, Mrisho M,
Manzi F, et al. Health and survival of
young children in southern Tanzania.
BMC Public Health 2008;8:194.

172. Popkin BM, Gordon-Larsen P. The
nutrition transition: worldwide obesity
dynamics and their determinants. Int J
Obes Relat Metab Disord 2004;28 Suppl
3:S2-9.

173. Lukito W, Wahlqvist ML. Weight
management in transitional economies:
the “double burden of disease”
dilemma. Asia Pac J Clin Nutr 2006;15
Suppl:21-9.

174. Sobal J, Stunkard AJ. Socioeconomic
status and obesity: a review of the
literature. Psychol Bull 1989;105:260-75.

175. Monteiro CA, Moura EC, CondeWL, et al.
Socioeconomic status and obesity in

adult populations of developing
countries: a review. Bull World Health
Organ 2004;82:940-6.

176. Ball K, Crawford D. Socioeconomic status
and weight change in adults: a review.
Soc Sci Med 2005;60:1987-2010.

177. Shrewsbury V, Wardle J. Socioeconomic
status and adiposity in childhood: a
systematic review of cross-sectional
studies 1990-2005. Obesity (Silver Spring)
2008;16:275-84.

178. Sanigorski AM, Bell AC, Kremer PJ, et al.
Reducing unhealthy weight gain in
children through community capacity-
building: results of a quasi-experimental
intervention program, Be Active Eat
Well. Int J Obes 2008;32:1060-7.

179. Kark M, Rasmussen F. Growing social
inequalities in the occurrence of
overweight and obesity among young
men in Sweden. Scand J Public Health
2005;33:472-7.

180. Saxena S, Ambler G, Cole TJ, et al. Ethnic
group differences in overweight and
obese children and young people in
England: cross-sectional survey. Arch Dis
Child 2004;89:30-6.

181. Zhang Q, Wang Y. Trends in the
association between obesity and
socioeconomic status in U.S. adults: 1971
to 2000. Obes Res 2004;12:1622-32.

182. Wolff H, Delhumeau C, Beer-Borst S, et al.
Converging prevalences of obesity across
educational groups in Switzerland.
Obesity (Silver Spring) 2006;14:2080-8.

183. Trost SG, Owen N, Bauman AE, et al.
Correlates of adults’ participation in
physical activity: review and update.
Med Sci Sports Exerc 2002;34:1996-2001.

184. Plonczynski DJ. Physical activity
determinants of older women: what
influences activity?Medsurg Nurs
2003;12:213-21.

185. Crespo CJ, Ainsworth BE, Keteyian SJ, et
al. Prevalence of physical inactivity and
its relation to social class in U.S. adults:
results from the Third National Health
and Nutrition Examination Survey, 1988-
1994.Med Sci Sports Exerc 1999;31:1821-
7.

186. Emmons KM, Barbeau EM, Gutheil C, et
al. Social influences, social context, and
health behaviors among working-class,
multi-ethnic adults. Health Educ Behav
2007;34:315-34.

187. McNeill LH, Kreuter MW, Subramanian
SV. Social environment and physical
activity: a review of concepts and
evidence. Soc Sci Med 2006;63:1011-22.

188. Gordon-Larsen P, Nelson MC, Page P, et al.
Inequality in the built environment
underlies key health disparities in
physical activity and obesity. Pediatrics
2006;117:417-24.

189. Dias-da-Costa JS, Hallal PC, Wells JC, et al.
Epidemiology of leisure-time physical
activity: a population-based study in
southern Brazil. Cadernos de saude
publica/Ministerio da Saude, Fundacao
Oswaldo Cruz, Escola Nacional de Saude
Publica 2005;21:275-82.

190. National Institute for Health and Clinical

Excellence. 2007. Physical Activity and
Children: Review 2 - Correlates of
Physical Activity in Children: A Review of
Quantitative Systematic Reviews.
http://www.nice.org.uk/media/C7C/9F/Pr
omotingPhysicalActivityChildrenReview2
QuantitativeCorrelates.pdf.

191. UN-Habitat (United Nations Human
Settlements Programme). 2003. Slums of
the World. The Face of Urban Poverty in
the NewMillennium?
http://www.unhabitat.org/pmss/getElect
ronicVersion.asp?nr=1124&alt=1.

192. Marmot M, Friel S, Bell R, et al. Closing
the gap in a generation: health equity
through action on the social
determinants of health. Lancet
2008;372:1661-9.

193. World Health Organization: Commission
on Social Determinants of Health. 2008.
Closing the Gap in a Generation: Health
Equity Through Action on the Social
Determinants of Health.
http://whqlibdoc.who.int/publications/20
08/9789241563703_eng.pdf.

194. Cutter J, Tan BY, Chew SK. Levels of
cardiovascular disease risk factors in
Singapore following a national
intervention programme. Bull World
Health Organ 2001;79:908-15.

195. Emmanuel SC, Lam SL, Chew SK, et al. A
countrywide approach to the control of
non-communicable diseases—the
Singapore experience. Ann Acad Med
Singapore 2002;31:474-8.

196. Dowse GK, Gareeboo H, Alberti KG, et al.
Changes in population cholesterol
concentrations and other cardiovascular
risk factor levels after five years of the
non-communicable disease intervention
programme in Mauritius. Mauritius Non-
communicable Disease Study Group. BMJ
(Clin Res Ed) 1995;311:1255-9.

197. Department of Health. Food and health
action plan.
http://www.dh.gov.uk/en/Publichealth/H
ealthimprovement/Healthyliving/Foodan
dhealthactionplan/index.htm. Access
date: November 2008.

198. Which?More needs to be done on
healthy eating targets.
http://www.which.co.uk/news/2007/03/m
ore-needs-to-be-done-on-healthy-
eating-targets-110571.jsp. Access date:
November 2008.

199. BBC News.More action urged on healthy
food.
http://news.bbc.co.uk/1/hi/health/643201
5.stm. Access date: November 2008.

200. Lee MJ, Popkin BM, Kim S. The unique
aspects of the nutrition transition in
South Korea: the retention of healthful
elements in their traditional diet. Public
Health Nutr 2002;5:197-203.

201. Park HK. Nutrition policy in South Korea.
Asia Pac J Clin Nutr 2008;17 Suppl 1:343-
5.

202. World Bank. 2003. Tobacco Control.
http://www1.worldbank.org/tobacco/pdf
/AAG%20Tobacco%206-03.pdf.

203. World Health Organization, Europe.
2004.What are the Most Effective and



177

R E F E R E N C E S • C H A P T E R 5

Cost-Effective Interventions in Alcohol
Control?
http://www.euro.who.int/document/E82
969.pdf.

204. European Union Public Health
Information System. 2008. Alcohol
Policies: Evidence - Effective Policy
Measures.
http://www.euphix.org/object_class/euph
_alcoholpolicies.html.

205. Anderson P, Baumberg B. Alcohol in
Europe: a Public Health Perspective.
London: Institute of Alcohol Studies,
2006.

206. Babor T, Caetano R, Casswell S, et al.
Alcohol: No Ordinary Commodity.
Research and Public Policy. Oxford:
Oxford University Press, 2003.

207. Chisholm D, Doran C, Shibuya K, et al.
Comparative cost-effectiveness of policy
instruments for reducing the global
burden of alcohol, tobacco and illicit
drug use. Drug Alcohol Rev 2006;25:553-
65.

208. Chisholm D, Rehm J, Van Ommeren M, et
al. Reducing the global burden of
hazardous alcohol use: a comparative
cost-effectiveness analysis. J Stud Alcohol
2004;65:782-93.

209. Cnossen S. 2006. Alcohol Taxation and
Regulation in the European Union. In:
CPB Discussion Paper no 76.
http://ssrn.com/abstract=940346.

210. Edwards G. Alcohol policy: securing a
positive impact on health. In: Rehn N,
Room R, Edwards G, editors. Alcohol in
the European Region - Consumption,
Harm and Policies. Copenhagen: WHO
Regional Office for Europe, 2001.

211. Britton C, McCormick F, RenfrewM, et al.
Support for breastfeeding mothers.
Cochrane database of systematic reviews
(Online).
http://www.cochrane.org/reviews/en/ab0
01141.html. Access date: November
2008.

212. Fairbank L, O’Meara S, RenfrewMJ, et al.
A systematic review to evaluate the
effectiveness of interventions to
promote the initiation of breastfeeding.
Health Technol Assess 2000;4:1-171.

213. Riordan J, Gill-Hopple K. Breastfeeding
care in multicultural populations. J
Obstet Gynecol Neonatal Nurs
2001;30:216-23.

214. World Health Organization, United
Nations Children’s Fund. 1981.
International Code of Marketing of
Breast-milk Substitutes.
http://www.who.int/nutrition/publicatio
ns/code_english.pdf.

215. Hawkes C.Marketing Food to Children:
The Global Regulatory Environment.
Geneva: World Health Organization,
2004.

216. Mexican information campaign tackles
obesity. Obesity Policy Report 2005;3:6.

217. Ramanathan S, Allison KR, Faulkner G, et
al. Challenges in assessing the
implementation and effectiveness of
physical activity and nutrition policy
interventions as natural experiments.

Health Promot Int 2008;23:290-7.
218. US Department of Health and Human

Services. Healthy People 2010.
http://www.healthypeople.gov/. Access
date: September 2008.

219. Department of Health and Aging. Obesity
guidelines.
http://www.health.gov.au/internet/main/
publishing.nsf/Content/obesityguidelines
-index.htm. Access date: September 2008.

220. Department of Health. Obesity.
http://www.dh.gov.uk/en/publichealth/h
ealthimprovement/obesity/index.htm.
Access date: September 2008.

221. Tudor-Locke C, Ainsworth BE, Popkin BM.
Active commuting to school: an
overlooked source of childrens’ physical
activity? Sports Med 2001;31:309-13.

222. PetticrewM, Cummins S, Ferrell C, et al.
Natural experiments: an underused tool
for public health? Public Health
2005;119:751-7.

223. Lawlor DA, Hanratty B. The effect of
physical activity advice given in routine
primary care consultations: a systematic
review. J Public Health Med 2001;23:219-
26.

224. Cavill N, Bauman A. Changing the way
people think about health-enhancing
physical activity: do mass media
campaigns have a role? J Sports Sci
2004;22:771-90.

225. Marshall AL, Owen N, Bauman AE.
Mediated approaches for influencing
physical activity: update of the evidence
on mass media, print, telephone and
website delivery of interventions. J Sci
Med Sport 2004;7:74-80.

226. Hillsdon M, Cavill N, Nanchahal K, et al.
National level promotion of physical
activity: results from England’s ACTIVE
for LIFE campaign. J Epidemiol
Community Health 2001;55:755-61.

227. Holtzman J, Schmitz K, Babes G, et al.
Effectiveness of behavioral interventions
to modify physical activity behaviors in
general populations and cancer patients
and survivors. Evid Rep Technol Assess
(Summ) 2004:1-8.

228. Bull FC, Bellew B, Schoppe S, et al.
Developments in National Physical
Activity Policy: an international review
and recommendations towards better
practice. J Sci Med Sport 2004;7:93-104.

229. International Labour Organization.
Convention No. C183.
http://www.ilo.org/ilolex/cgi-
lex/ratifce.pl?C183. Access date:
November 2008.

230. Jamison DT, Breman JG, Measham AR, et
al., editors. Disease Control Priorities in
Developing Countries. 2nd ed.
Washington, DC: World Bank and Oxford
University Press, 2006.
http://files.dcp2.org/pdf/DCP/DCP.pdf.

231. White M, Carlin L, Rankin J. 1998.
Effectiveness of Interventions to
Promote Healthy Eating in People from
Minority Ethnic Groups: A Review.
Health Education Authority.
http://www.nice.org.uk/niceMedia/docu
ments/effective_eating_minorities.pdf.

232. Cheadle A, Psaty BM, Diehr P, et al.
Evaluating community-based nutrition
programs: comparing grocery store and
individual-level survey measures of
program impact. Prev Med 1995;24:71-9.

233. Foerster SB, Kizer KW, Disogra LK, et al.
California’s “5 a day–for better health!”
campaign: an innovative population-
based effort to effect large-scale dietary
change. Am J Prev Med 1995;11:124-31.

234. Huot I, Paradis G, Ledoux M. Effects of the
Quebec Heart Health Demonstration
Project on adult dietary behaviours. Prev
Med 2004;38:137-48.

235. O’Loughlin JL, Paradis G, Gray-Donald K,
et al. The impact of a community-based
heart disease prevention program in a
low-income, inner-city neighborhood.
Am J Public Health 1999;89:1819-26.

236. Reger B, Wootan MG, Booth-Butterfield S.
Using mass media to promote healthy
eating: a community-based
demonstration project. Prev Med
1999;29:414-21.

237. Reger B, Wootan MG, Booth-Butterfield S.
A comparison of different approaches to
promote community-wide dietary
change. Am J Prev Med 2000;18:271-5.

238. Reger B, Wootan MG, Booth-Butterfield S,
et al. 1% or less: a community-based
nutrition campaign. Public Health Rep
1998;113:410-9.

239. Stables GJ, Subar AF, Patterson BH, et al.
Changes in vegetable and fruit
consumption and awareness among US
adults: results of the 1991 and 1997 5 A
Day for Better Health Program surveys.
J Am Diet Assoc 2002;102:809-17.

240. Albright CL. Nutritional epidemiology:
methods and innovations used in a
central European community-based
program. Nutrition 1996;12:386-7.

241. Lupton BS, Fonnebo V, Sogaard AJ. The
Finnmark Intervention Study: is it
possible to change CVD risk factors by
community-based intervention in an
Arctic village in crisis? Scand J Public
Health 2003;31:178-86.

242. Ronda G, Van Assema P, Candel M, et al.
The Dutch Heart Health community
intervention ‘Hartslag Limburg’: results
of an effect study at individual level.
Health Promot Int 2004;19:21-31.

243. Tudor-Smith C, Nutbeam D, Moore L, et al.
Effects of the Heartbeat Wales
programme over five years on
behavioural risks for cardiovascular
disease: quasi-experimental comparison
of results fromWales and a matched
reference area. BMJ (Clin Res Ed)
1998;316:818-22.

244. van Assema P, Steenbakkers M, Kok G, et
al. Results of the Dutch community
project “Healthy Bergeyk”. Prev Med
1994;23:394-401.

245. VanWechem SN, Van Assema P, Brug J, et
al. Results of a community-based
campaign to reduce fat intake. Nutr
Health 1997;11:207-18.

246. Wrigley N, Warm D, Margetts B.
Deprivation, diet, and food-retail access:
findings from the Leeds ‘food deserts’



178

R E F E R E N C E S • C H A P T E R 5 A N D C H A P T E R 6

study. Environ Plan A 2003;35:151-88.
247. Dunt D, Day N, Pirkis J. Evaluation of a

community-based health promotion
program supporting public policy
initiatives for a healthy diet. Health
Promot Int 1999;14:317-27.

248. Thorogood M, Simera I, Dowler E, et al. A
systematic review of population and
community dietary interventions to
prevent cancer. Nutr Res Rev 2007;20:74 88.

249. Campbell MK, Demark-Wahnefried W,
Symons M, et al. Fruit and vegetable
consumption and prevention of cancer:
the Black Churches United for Better
Health project. Am J Public Health
1999;89:1390-6.

250. Resnicow K, Campbell MK, Carr C, et al.
Body and soul. A dietary intervention
conducted through African-American
churches. Am J Prev Med 2004;27:97-105.

251. Turner LW, Sutherland M, Harris G, et al.
Cardiovascular health promotion in
North Florida African-American
churches. Health Values 1995;19:3-9.

252. Yanek LR, Becker DM, Moy TF, et al.
Project Joy: faith based cardiovascular
health promotion for African American
women. Public Health Rep 2001;116
Suppl 1:68-81.

253. Economos CD, Hyatt RR, Goldberg JP, et
al. A community intervention reduces
BMI z-score in children: Shape Up
Somerville first year results. Obesity
(Silver Spring) 2007;15:1325-36.

254. van der Bij AK, Laurant MG, Wensing M.
Effectiveness of physical activity
interventions for older adults: a review.
Am J Prev Med 2002;22:120-33.

255. Sharpe PA. Community-based physical
activity intervention. Arthritis Rheum
2003;49:455-62.

256. Palmer TA, Jaworski CA. Exercise
prescription for underprivileged
minorities. Curr Sports Med Rep
2004;3:344-8.

257. Human Rights Watch. Zimbabwe.
http://www.hrw.org/backgrounder/africa
/zimbabwe/2004/12/index.htm Access
date: November 2008.

258. BBC Radio 4. Life in Mugabe’s Zimbabwe.
http://news.bbc.co.uk/1/hi/programmes/c
rossing_continents/4000165.stm. Access
date: November 2008.

259. Council of the European Union. Council
conclusions on reducing the burden of
cancer. Access date: November 2008.

260. Brug J. The European charter for
counteracting obesity: a late but
important step towards action.
Observations on the WHO-Europe
ministerial conference, Istanbul,
November 15-17, 2006. Int J Behav Nutr
Phys Act 2007;4:11.

261. National Public Health Partnership. 2001.
Eat Well Australia.
http://www.nphp.gov.au/publications/sig
nal/eatwell1.pdf.

262. Liebman B, Wootan M. Trans-fat.
http://www.cspinet.org/nah/6_99/transfa
t3.html. Access date: November 2008.

263. New York City Department of Health and
Mental Hygiene. Healthy heart - avoid

trans fat.
http://www.nyc.gov/html/doh/html/cardi
o/cardio-transfat.shtml. Access date:
November 2008.

264. Sustrans. 2008. Annual Review 2007.
http://www.sustrans.org.uk/webfiles/Pub
lications/sustrans_annual_review_2007.
pdf.

265. Sustrans. Sustrans projects.
http://www.sustrans.org.uk/default.asp?
sID=1091003946875. Access date:
November 2008.

266. International Baby Food Action Network.
Networking.
http://www.ibfan.org/site2005/Pages/arti
cle.php?art_id=447&iui=1. Access date:
November 2008.

267. Economos CD, Irish-Hauser S. Community
interventions: a brief overview and their
application to the obesity epidemic. J
LawMed Ethics 2007;35:131-7.

268. Livable City. The Livable Downtown
Initiative.
http://www.livablecity.org/campaigns/do
wntown.html. Access date: November
2008.

269. Living Streets Aotearoa Inc.Media
releases: Making Children Count!
http://www.livingstreets.org.nz/press.
htm. Access date: November 2008.

270. Ronckers ET, Groot W, Steenbakkers M, et
al. Costs of the ‘Hartslag Limburg’
community heart health intervention.
BMC Public Health 2006;6:51.

Chapter 6

1. Ciliska D, Miles E, O’Brien MA, et al.
Effectiveness of community
interventions to increase fruit and
vegetable consumption. J Nutr Educ
2000;32:341-52.

2. Hastings G, McDermott L, Angus K, et al.
2006. The Extent, Nature and Effects of
Food Promotion to Children: A Review
of the Evidence. World Health
Organization.
http://www.who.int/entity/dietphysicalac
tivity/publications/Hastings_paper_mark
eting.pdf.

3. van der Horst K, Oenema A, Ferreira I, et al.
Potential environmental determinants
of selected dietary behaviors in youth.
In: Brug J, van Lenthe F, editors.
Environmental Determinants and
Interventions for Physical Activity,
Nutrition and Smoking: A Review.
Rotterdam: Erasmus MC, 2005.

4. Salvanes KG, DeVoretz DJ. Household
demand for fish and meat products:
separability and demographic effects.
Mar Res Econ 1997;12:37-55.

5. MoonW, Florkowski WJ, Beuchat LR, et al.
Hurdle count-data models of meat
consumption in Bulgaria. Eur Rev Agric
Econ 2001;28:37-56.

6. Gracia A, Albisu LM. The demand for meat
and fish in Spain: urban and rural areas.
Agr Econ 1998;19:359-66.

7. Manrique J, Jensen HH. Spanish household
demand for convenience meat products.
Agribusiness 1997;13:579-86.

8. Yen ST, Fang C, Su SJ. Household food
demand in urban China: a censored
system approach. J Comp Econ
2004;32:564-85.

9. Pearson N, Biddle SJ, Gorely T. Family
correlates of fruit and vegetable
consumption in children and
adolescents: a systematic review. Public
Health Nutr 2009;52:1-7. Epub 2008
August 22.

10. Utter J, Scragg R, Schaaf D, et al.
Relationships between frequency of
family meals, BMI and nutritional aspects
of the home food environment among
New Zealand adolescents. Int J Behav
Nutr Phys Act 2008;5:50.

11. Koplan JP, Liverman CT, Kraak VA. 2005.
Preventing Childhood Obesity: Health in
the Balance. Institute of Medicine.
http://www.nap.edu/catalog.php?record
_id=11015#toc.

12. Wardle J, Cooke LJ, Gibson EL, et al.
Increasing children’s acceptance of
vegetables; a randomized trial of parent-
led exposure. Appetite 2003;40:155-62.

13. Haerens L, Craeynest M, Deforche B, et al.
The contribution of psychosocial and
home environmental factors in
explaining eating behaviours in
adolescents. Eur J Clin Nutr 2008;62:51-9.

14. Woodruff SJ, Hanning RM. A review of
family meal influence on adolescents’
dietary intake. Can J Diet Pract Res
2008;69:14-22.



179

R E F E R E N C E S • C H A P T E R 6

15. van der Horst K, Oenema A, Ferreira I, et al.
A systematic review of environmental
correlates of obesity-related dietary
behaviors in youth. Health Educ Res
2007;22:203-26.

16. Birch LL, McPhee L, Shoba BC, et al. What
kind of exposure reduces children’s food
neophobia? Looking vs. tasting. Appetite
1987;9:171-8.

17. Fisher JO, Birch LL. Restricting access to
foods and children’s eating. Appetite
1999;32:405-19.

18. Orlet Fisher J, Rolls BJ, Birch LL. Children’s
bite size and intake of an entree are
greater with large portions than with
age-appropriate or self-selected
portions. Am J Clin Nutr 2003;77:1164-70.

19. McInnes RJ, Chambers JA. Supporting
breastfeeding mothers: qualitative
synthesis. J Adv Nurs 2008;62:407-27.

20. Susin LR, Giugliani ER, Kummer SC, et al.
Does parental breastfeeding knowledge
increase breastfeeding rates? Birth
1999;26:149-56.

21. Wolfberg AJ, Michels KB, Shields W, et al.
Dads as breastfeeding advocates: results
from a randomized controlled trial of an
educational intervention. Am J Obstet
Gynecol 2004;191:708-12.

22. Pisacane A, Continisio GI, Aldinucci M, et al.
A controlled trial of the father’s role in
breastfeeding promotion. Pediatrics
2005;116:e494-8.

23. Ingram J, Johnson D. A feasibility study of
an intervention to enhance family
support for breast feeding in a deprived
area in Bristol, UK.Midwifery
2004;20:367-79.

24. Moreno LA, Rodriguez G. Dietary risk
factors for development of childhood
obesity. Curr Opin Clin Nutr Metab Care
2007;10:336-41.

25. World Cancer Research Fund/American
Institute for Cancer Research. 2007.
Food, Nutrition, Physical Activity, and the
Prevention of Cancer: a Global
Perspective.
http://www.dietandcancerreport.org/er/.

26. National Institute for Health and Clinical
Excellence. 2006. Obesity: the
Prevention, Identification, Assessment
and Management of Overweight and
Obesity in Adults and Children.
http://www.nice.org.uk/Guidance/CG43.

27. Campbell MW, Williams J, Hampton A, et
al. Maternal concern and perceptions of
overweight in Australian preschool-aged
children.Med J Aust 2006;184:274-7.

28. Jeffery AN, Voss LD, Metcalf BS, et al.
Parents’ awareness of overweight in
themselves and their children: cross
sectional study within a cohort (EarlyBird
21). BMJ (Clin Res Ed) 2005;330:23-4.

29. Roblin L. Childhood obesity: food, nutrient,
and eating-habit trends and influences.
Appl Physiol Nutr Metab 2007;32:635-45.

30. O’Dea JA, Wilson R. Socio-cognitive and
nutritional factors associated with body
mass index in children and adolescents:
possibilities for childhood obesity
prevention. Health Educ Res
2006;21:796-805.

31. Feldman S, Eisenberg ME, Neumark-
Sztainer D, et al. Associations between
watching TV during family meals and
dietary intake among adolescents. J Nutr
Educ Behav 2007;39:257-63.

32. Gillman MW, Rifas-Shiman SL, Frazier AL, et
al. Family dinner and diet quality among
older children and adolescents. Arch Fam
Med 2000;9:235-40.

33. Fitzpatrick E, Edmunds LS, Dennison BA.
Positive effects of family dinner are
undone by television viewing. J Am Diet
Assoc 2007;107:666-71.

34. Matthys C, De Henauw S, Bellemans M, et
al. Breakfast habits affect overall
nutrient profiles in adolescents. Public
Health Nutr 2007;10:413-21.

35. Chitra U, Reddy CR. The role of breakfast in
nutrient intake of urban schoolchildren.
Public Health Nutr 2007;10:55-8.

36. Paineau DL, Beaufils F, Boulier A, et al.
Family dietary coaching to improve
nutritional intakes and body weight
control: a randomized controlled trial.
Arch Pediatr Adolesc Med 2008;162:34-
43.

36a. Timperio A, Salmon J, Ball K. Evidence-
based strategies to promote physical
activity among children, adolescents and
young adults: review and update. J Sci
Med Sport 2004;7:20-9.

37. Keating XD, Guan J, Pinero JC, et al. A
meta-analysis of college students’
physical activity behaviors. J Am Coll
Health 2005;54:116-25.

38. Marquez D, McAuley E, Overman N.
Psychosocial correlates and outcomes of
physical activity among latinos: a review.
Hisp J Behav Sci 2004;26:195-229.

39. Chogahara M. A multidimensional scale for
assessing positive and negative social
influences on physical activity in older
adults. J Gerontol B Psychol Sci Soc Sci
1999;54:S356-67.

40. Sallis JF, Prochaska JJ, Taylor WC. A review
of correlates of physical activity of
children and adolescents.Med Sci Sports
Exerc 2000;32:963-75.

41. National Institute for Health and Clinical
Excellence. 2008. Physical Activity and
Children. Review 7 - Intervention Review:
Family and Community. NICE Public
Health Collaborating Centre – Physical
Activity.
http://www.nice.org.uk/media/C7E/3C/Pr
omotingPhysicalActivityChildrenReview7
FamilyCommunityInterventions.pdf.

42. Biddle SJH, Whitehead SH, O’Donovan T, et
al. Correlates of participation in physical
activity for adolescent girls: a systematic
review of recent literature. J Phys Act
Health 2005;2:421-32.

43. World Health Organization. 2004. Global
Strategy on Diet, Physical Acitivity and
Health.
http://www.who.int/entity/dietphysicalac
tivity/strategy/eb11344/strategy_english_
web.pdf.

44. Department of Health. Choosing Health:
Making Healthy Choices Easier. Chapter
3: Children and young people – starting
on the right path.

http://www.dh.gov.uk/en/Publicationsan
dstatistics/Publications/PublicationsPolicy
AndGuidance/DH_4094550. Access date:
November 2008.

45. Department of Health. 2008. Healthy
Weight, Healthy Lives: A Cross
Government Strategy for England.
http://www.dh.gov.uk/en/Publichealth/H
ealthimprovement/Obesity/DH_082383.

46. Ministry of Health NZ. Feeding our futures.
http://www.feedingourfutures.org.nz/.
Access date: November 2008.

47. Foerster SB, Kizer KW, Disogra LK, et al.
California’s “5 a day–for better health!”
campaign: an innovative population-
based effort to effect large-scale dietary
change. Am J Prev Med 1995;11:124-31.

48. Huot I, Paradis G, Ledoux M. Effects of the
Quebec Heart Health Demonstration
Project on adult dietary behaviours. Prev
Med 2004;38:137-48.

49. O’Loughlin JL, Paradis G, Gray-Donald K, et
al. The impact of a community-based
heart disease prevention program in a
low-income, inner-city neighborhood.
Am J Public Health 1999;89:1819-26.

50. Reger B, Wootan MG, Booth-Butterfield S.
Using mass media to promote healthy
eating: a community-based
demonstration project. Prev Med
1999;29:414-21.

51. Bengoa J, Torún B, Béhar M, et al.
Nutritional goals for health in Latin
America. Food Nutr Bull 1989;11:4-20.

52. Ministério da Saúde. Guia Alimentar Para A
População. Brasileira/Brasília: Ministério
da Saúde, 2005.

53. Clark HR, Goyder E, Bissell P, et al. How do
parents’ child-feeding behaviours
influence child weight? Implications for
childhood obesity policy. J Public Health
(Oxf) 2007;29:132-41.

54. Neumark-Sztainer D, Eisenberg ME,
Fulkerson JA, et al. Family meals and
disordered eating in adolescents:
longitudinal findings from project EAT.
Arch Pediatr Adolesc Med 2008;162:17-
22.

55. Caraher M, Dixon P, Lang T, et al. The state
of cooking in England: the relationship
of cooking skills to food choice. Br Food J
1999;101:590-609.

56. World Health Organization, United Nations
Children’s Fund. 2006. Baby-Friendly
Hospital Initiative, Updated Guidelines.
http://www.who.int/nutrition/topics/BFHI
_Revised_Section_4.pdf.

57. World Health Organization. 2003. Global
Strategy for Infant and Young Child
Feeding.
http://webitpreview.who.int/entity/nutrit
ion/publications/gs_infant_feeding_text_
eng.pdf.

58. Stremler J, Lovera D. Insight from a
breastfeeding peer support pilot
program for husbands and fathers of
Texas WIC participants. J Hum Lact
2004;20:417-22.

59. Lovera D, Sanderson M, Bogle ML, et al.
Duration of breastfeeding associated
with the breastfeeding peer support
program for husbands and fathers of



180

R E F E R E N C E S • C H A P T E R 6

Brownsville, Texas WIC participants
[abstract]. J Am Diet Assoc 2007;107:A-
111.

60. Riordan JM. The cost of not breastfeeding:
a commentary. J Hum Lact 1997;13:93-7.

61. People’s Health Movement. The People’s
Charter for Health.
http://www.phmovement.org/cms/en/res
ources/charters/peopleshealth. Access
date: November 2008.

62. United Nations system Standing
Committee on Nutrition. Standing
Committee on Nutrition.
http://www.unsystem.org/SCN/. Access
date: November 2008.

63. Center for Science in the Public Interest.
Nutrition Action Healthletter.
http://www.cspinet.org/nah/index.htm.
Access date: November 2008.

64. Sustain. Sustain: the alliance for better
food and farming.
http://www.sustainweb.org/. Access
date: November 2008.

65. Raine K. Determinants of healthy eating in
Canada: an overview and synthesis.
Canadian Journal of Public Health 2005;
96(Supp3):S8-14.

66. Guenther PM, Jensen HH, Batres-Marquez
SP, et al. Sociodemographic, knowledge,
and attitudinal factors related to meat
consumption in the United States. J Am
Diet Assoc 2005;105:1266-74.

67. Tepper BJ, Choi YS, Nayga RM.
Understanding food choice in adult men:
influence of nutrition knowledge, food
beliefs and dietary restraint. Food Qual
Prefer 1997;8:307.

68. Albright CL. Nutritional epidemiology:
methods and innovations used in a
central European community-based
program. Nutrition 1996;12:386-7.

69. Hart A Jr, Tinker L, Bowen DJ, et al.
Correlates of fat intake behaviors in
participants in the Eating for a Healthy
Life study. J Am Diet Assoc
2006;106:1605-13.

70. Holdsworth M, Raymond NT, Haslam C.
Does the Heartbeat Award scheme in
England result in change in dietary
behaviour in the workplace? Health
Promot Int 2004;19:197-204.

71. Martin Criado E. [Nutrition-related
knowledge scarcely leads to any eating
habit changes. The case of working-class
mothers in Andalusia, Spain]. Rev Esp
Salud Publica 2007;81:519-28.

72. Brownson RC, Haire-Joshu D, Luke DA.
Shaping the context of health: a review
of environmental and policy approaches
in the prevention of chronic diseases.
Annu Rev Public Health 2006;27:341-70.

73. Worsley A. Nutrition knowledge and food
consumption: can nutrition knowledge
change food behaviour? Asia Pac J Clin
Nutr 2002;11 Suppl 3:S579-85.

74. Satia JA, Galanko JA, Siega-Riz AM. Eating
at fast-food restaurants is associated
with dietary intake, demographic,
psychosocial and behavioural factors
among African Americans in North
Carolina. Public Health Nutr
2004;7:1089-96.

75. Niciforovic-Surkovic O, Kvrgic S, Ac-Nikolic
E. [Knowledge of nutrition and
nutritional behavior of schoolchildren
and their parents in Vojvodina]. Med
Pregl 2002;55:465-9.

76. National Cancer Institute. 5 A Day for
Better Health Program evaluation
report: evaluation.
http://cancercontrol.cancer.gov/5ad_6_ev
al.html. Access date: November 2008.

77. Jaime PC, Machado FM, Westphal MF, et al.
[Nutritional education and fruit and
vegetable intake: a randomized
community trial]. Rev Saude Publica
2007;41:154-7.

78. Jaime PC, Machado FMS, Westphal MF, et
al. Impact of a community based
intervention to increase fruit and
vegetable consumption among low-
income families from Sao Paulo, Brasil.
Rev Chil Nutr 2006;33:266-71.

79. Ruel MT. 2001. Can Food-Based Strategies
Help Reduce Vitamin A and Iron
Deficiencies? A Review of Recent
Evidence. International Food Policy
Research Institute.
http://www.ifpri.org/pubs/fpreview/fpre
view05.pdf.

80. Shaikh AR, Yaroch AL, Nebeling L, et al.
Psychosocial predictors of fruit and
vegetable consumption in adults: a
review of the literature. Am J Prev Med
2008;34:535-43.

81. Forster DA, McLachlan HL, Lumley J.
Factors associated with breastfeeding at
six months postpartum in a group of
Australian women. Int Breastfeed J
2006;1:18.

82. Arora S, McJunkin C, Wehrer J, et al. Major
factors influencing breastfeeding rates:
mother’s perception of father’s attitude
and milk supply. Pediatrics 2000;106:E67.

83. Scott JA, Binns CW. Factors associated with
the initiation and duration of
breastfeeding: a review of the literature.
Breastfeed Rev 1999;7:5-16.

84. Dyson L, Renfrew M, McFadden A, et al.
2005. Promotion of Breastfeeding
Initiation and Duration. National
Institute for Health and Clinical
Excellence.
http://www.nice.org.uk/niceMedia/pdf/E
AB_Breastfeeding_final_version.pdf

85. Karacam Z. Factors affecting exclusive
breastfeeding of healthy babies aged
zero to four months: a community-based
study of Turkish women. J Clin Nurs
2008;17:341-9.

86. Semega-Janneh IJ, Bohler E, Holm H, et al.
Promoting breastfeeding in rural
Gambia: combining traditional and
modern knowledge. Health Policy Plan
2001;16:199-205.

87. Bentley ME, Corneli AL, Piwoz E, et al.
Perceptions of the role of maternal
nutrition in HIV-positive breast-feeding
women in Malawi. J Nutr 2005;135:945-
9.

88. Protheroe L, Dyson L, Renfrew MJ, et al.
2003. The Effectiveness of Public Health
Interventions to Promote the Initiation
of Breastfeeding. Health Development

Agency.http://www.nice.org.uk/nicemedi
a/documents/breastfeeding_evidencebri
efing.pdf.

89. Tedstone A, Dunce N, Aviles M, et al. 1998.
Effectiveness of Interventions to
Promote Healthy Feeding of Infants
Under One Year of Age: A Review.
Health Education Authority.
http://www.nice.org.uk/niceMedia/docu
ments/effective_feeding_infants.pdf.

90. O’Brien G, Davies M. Nutrition knowledge
and body mass index. Health Educ Res
2007;22:571-5.

91. Trost SG, Owen N, Bauman AE, et al.
Correlates of adults’ participation in
physical activity: review and update.
Med Sci Sports Exerc 2002;34:1996-2001.

92. Schutzer KA, Graves BS. Barriers and
motivations to exercise in older adults.
Prev Med 2004;39:1056-61.

93. Speck BJ, Harrell JS. Maintaining regular
physical activity in women: evidence to
date. J Cardiovasc Nurs 2003;18:282-91;
quiz 92-3.

94. Amesty SC. Barriers to physical activity in
the Hispanic community. J Public Health
Policy 2003;24:41-58.

95. Plonczynski DJ. Physical activity
determinants of older women: what
influences activity? Medsurg Nurs
2003;12:213-21.

96. Huhman ME, Potter LD, Duke JC, et al.
Evaluation of a national physical activity
intervention for children: VERB
campaign, 2002-2004. Am J Prev Med
2007;32:38-43.

97. Price SM, Huhman M, Potter LD.
Influencing the parents of children aged
9-13 years: findings from the VERB
campaign. Am J Prev Med 2008;34:S267-
74.

98. Foster C, Hillsdon M, Cavill N, et al. 2006.
Interventions that Use the Environment
to Encourage Physical Activity - Evidence
Review. National Institute for Health and
Clinical Excellence.
http://www.nice.org.uk/niceMedia/pdf/P
hysical_activity_Evidence_Review_FINAL.
pdf.

99. Aziz KU, Dennis B, Davis CE, et al. Efficacy
of CVD risk factor modification in a
lower-middle class community in
Pakistan: the Metroville Health Study.
Asia Pac J Public Health 2003;15:30-6.

100. Takashashi Y, Sasaki S, Takahashi M, et al.
A population-based dietary intervention
trial in a high-risk area for stomach
cancer and stroke: changes in intakes
and related biomarkers. Prev Med
2003;37:432-41.

101. Jones KM, Specio SE, Shrestha P, et al.
Nutrition knowledge and practices, and
consumption of vitamin A-rich plants by
rural Nepali participants and
nonparticipants in a kitchen-garden
program. Food Nutr Bull 2005;26:198-
208.

102. Faber M, Venter S, Phungula M, et al. An
integrated primary healthcare and
provitamin A household food-
production program: impact on food-
consumption patterns. Food Nutr Bull



181

R E F E R E N C E S • C H A P T E R 6

2001;22:370-5.
103. Faber M, Phungula MA, Venter SL, et al.

Home gardens focusing on the
production of yellow and dark-green
leafy vegetables increase the serum
retinol concentrations of 2-5-y-old
children in South Africa. Am J Clin Nutr
2002;76:1048-54.

104. Chen MY, Huang LH, Wang EK, et al. The
effectiveness of health promotion
counseling for overweight adolescent
nursing students in Taiwan. Public Health
Nurs 2001;18:350-6.

105. Abramson JH, Gofin R, Hopp C, et al.
Evaluation of a community program for
the control of cardiovascular risk factors:
the CHAD program in Jerusalem. Isr J
Med Sci 1981;17:201-12.

106. Gofin J, Gofin R, Abramson JH, et al. Ten-
year evaluation of hypertension,
overweight, cholesterol, and smoking
control: the CHAD program in Jerusalem.
Community Syndrome of Hypertension,
Atherosclerosis and Diabetes. Prev Med
1986;15:304-12.

107. Roe L, Hunt P, Bradshaw H, et al. 1997.
Health Promotion Interventions to
Promote Healthy Eating in the General
Population: A Review. Health Education
Authority.
http://www.nice.org.uk/niceMedia/docu
ments/healthpromo_eatgenpop.pdf.

108. Peersman G, Harden A, Oliver S. 1998.
Effectiveness of Health Promotion
Interventions in the Workplace. Health
Education Authority.

109. White M, Carlin L, Rankin J. 1998.
Effectiveness of Interventions to Promote
Healthy Eating in People fromMinority
Ethnic Groups: A Review. Health
Education Authority.
http://www.nice.org.uk/niceMedia/docu
ments/effective_eating_minorities.pdf.

110. Glanz K, Sorensen G, Farmer A. The health
impact of worksite nutrition and
cholesterol intervention programs. Am J
Health Promot 1996;10:453-70.

111. Janer G, Sala M, Kogevinas M. Health
promotion trials at worksites and risk
factors for cancer. Scand J Work Environ
Health 2002;28:141-57.

112. Ciliska D, Miles E, O’Brien MA, et al.
Effectiveness of community interventions
to increase fruit and vegetable
consumption. J Nutr Educ 2000;32:341-
52.

113. Bowen DJ, Beresford SA. Dietary
interventions to prevent disease. Annu
Rev Public Health 2002;23:255-86.

114. Lyons R, Langille L. 2000. Healthy
Lifestyle: Strengthening the Effectiveness
of Lifestyle Approaches to Improve
Health. Public Health Agency of Canada.
http://www.phac-aspc.gc.ca/ph-
sp/docs/healthy-sain/.

115. United Nations Children’s Fund. The Baby-
Friendly Hospital Initiative.
http://www.unicef.org/programme/breas
tfeeding/baby.htm. Access date:
November 2008.

116. European Commission. Breastfeeding
promotion in Europe.

http://ec.europa.eu/health/ph_projects/2
002/promotion/promotion_2002_18_en.
htm. Access date: November 2008.

117. Meyers D. Promoting and supporting
breastfeeding. Am Fam Physician
2001;64:931-2.

118. Baracos VE. Cancer-associated cachexia
and underlying biological mechanisms.
Annu Rev Nutr 2006;26:435-61.

119. National Cancer Institute. Eating Hints for
Cancer Patients: Before, During, and
After Treatment.
http://www.cancer.gov/cancertopics/eati
nghints/page3#C2. Access date:
November 2008.

120. Sorensen G, Thompson B, Glanz K, et al.
Work site-based cancer prevention:
primary results from the Working Well
Trial. Am J Public Health 1996;86:939-47.

121. Glasgow RE, Terborg JR, Strycker LA, et al.
Take Heart II: replication of a worksite
health promotion trial. J Behav Med
1997;20:143-61.

122. Tilley BC, Glanz K, Kristal AR, et al.
Nutrition intervention for high-risk auto
workers: results of the Next Step Trial.
Prev Med 1999;28:284-92.

123. Health Development Agency. 2002.
Cancer Prevention.
http://www.nice.org.uk/niceMedia/docu
ments/cancer_prevention.pdf.

124. Hughes JM. Department of Health
Research Initiative on Nutrition Phase 2:
overview of findings and
recommendations. Public Health Nutr
2003;6:101-25.

125. Anderson ES, Winett RA, Wojcik JR. Social-
cognitive determinants of nutrition
behavior among supermarket food
shoppers: a structural equation analysis.
Health Psychol 2000;19:479-86.

126. Resnicow K, Wallace DC, Jackson A, et al.
Dietary change through African
American churches: baseline results and
program description of the Eat for Life
trial. J Cancer Educ 2000;15:156-63.

127. Gibson EL. Emotional influences on food
choice: sensory, physiological and
psychological pathways. Physiol Behav
2006;89:53-61.

128. Mela DJ. Determinants of food choice:
relationships with obesity and weight
control. Obes Res 2001;9 Suppl 4:249S-
55S.

129. Sio H. Psychology is more prominent than
physiology in the regulation of food
intake. Revista de Ciências da Saúde de
Macau 2006;6:217-9.

130. Schluter PJ, Carter S, Percival T. Exclusive
and any breast-feeding rates of Pacific
infants in Auckland: data from the Pacific
Islands Families First Two Years of Life
Study. Public Health Nutr 2006;9:692-9.

131. Gill SL, Reifsnider E, Mann AR, et al.
Assessing infant breastfeeding beliefs
among low-incomeMexican Americans. J
Perinat Educ 2004;13:39-50.

132. Ip S, Chung M, Raman G, et al.
Breastfeeding and maternal and infant
health outcomes in developed countries.
Evid Rep Technol Assess (Full Rep) 2007:1-
186.

133. Mauro M, Taylor V, Wharton S, et al.
Barriers to obesity treatment. Eur J Intern
Med 2008;19:173-80.

134. Cochrane G. Role for a sense of self-worth
in weight-loss treatments: helping
patients develop self-efficacy. Can Fam
Physician 2008;54:543-7.

135. Sherwood NE, Jeffery RW. The behavioral
determinants of exercise: implications
for physical activity interventions. Annu
Rev Nutr 2000;20:21-44.

136. White JL, Ransdell LB, Vener J, et al.
Factors related to physical activity
adherence in women: review and
suggestions for future research.Women
Health 2005;41:123-48.

137. Forkan R, Pumper B, Smyth N, et al.
Exercise adherence following physical
therapy intervention in older adults with
impaired balance. Phys Ther 2006;86:401-
10.

138. National Institute for Health and Clinical
Excellence. 2007. Physical Activity and
Children: Review 2 - Correlates of
Physical Activity in Children: A Review of
Quantitative Systematic Reviews.
http://www.nice.org.uk/media/C7C/9F/Pr
omotingPhysicalActivityChildrenReview2
QuantitativeCorrelates.pdf.

139. Netz Y, Raviv S. Age differences in
motivational orientation toward physical
activity: an application of social-
cognitive theory. J Psychol 2004;138:35-
48.

140. Azevedo MR, Araujo CL, Reichert FF, et al.
Gender differences in leisure-time
physical activity. Int J Public Health
2007;52:8-15.

141. Merrill RM, Shields EC, Wood A, et al.
Outcome expectations that motivate
physical activity among world senior
games participants. Percept Mot Skills
2004;99:1277-89.

142. Rees R, Kavanagh J, Harden A, et al.
Young people and physical activity: a
systematic review matching their views
to effective interventions. Health Educ
Res 2006;21:806-25.

143. BrownWJ, Trost SG. Life transitions and
changing physical activity patterns in
young women. Am J Prev Med
2003;25:140-3.

144. Allender S, Foster C, Boxer A.
Occupational and nonoccupational
physical activity and the social
determinants of physical activity: results
from the Health Survey for England. J
Phys Act Health 2008;5:104-16.

145. Giles-Corti B. People or places: what
should be the target? J Sci Med Sport
2006;9:357-66.

146. National Institute for Health and Clinical
Excellence. 2007. Physical Activity and
Children. Review 3 - The Views of
Children on the Barriers and Facilitators
to Participation in Physical Activity: A
Review of Qualitative Studies.
http://www.nice.org.uk/media/C7D/AB/Pr
omotingPhysicalActivityChildrenReview3
QualitativeCorrelates.pdf.

147. Food and Agriculture Organization of the
United Nations, World Health



182

R E F E R E N C E S • C H A P T E R 8 A N D A P P E N D I X A

Organization, United Nations University.
2004. Human Energy Requirements.
Report of a Joint FAO/WHO/UNU Expert
Consultation Rome, 17-24 October 2001.
In: FAO Food and Nutrition Technical
Report Series no 1.
http://www.fao.org/documents/show_cd
r.asp?url_file=/docrep/007/y5686e/y5686
e0d.htm.

148. World Health Organization. Physical
activity and young people.
http://www.who.int/dietphysicalactivity/f
actsheet_young_people/en/index.html.
Access date: November 2008.

149. van Sluijs EM, McMinn AM, Griffin SJ.
Effectiveness of interventions to
promote physical activity in children and
adolescents: systematic review of
controlled trials. BMJ (Clin Res Ed)
2007;335:703.

150. Bauman A, Schoeppe S, Lewicka M. 2008.
Review of Best Practice in Interventions
to Promote Physical Activity in
Developing Countries. World Health
Organization.
http://www.who.int/entity/dietphysicalac
tivity/bestpracticePA2008.pdf.

151. Brunton G, Thomas J, Harden A, et al.
Promoting physical activity amongst
children outside of physical education
classes: a systematic review integrating
intervention studies and qualitative
studies. Health Educ J 2005;64:323-38.

Chapter 8

1. World Health Organization. 2004. Global
Strategy on Diet, Physical Activity and
Health.
http://www.who.int/entity/dietphysicalac
tivity/strategy/eb11344/strategy_english
_web.pdf.

2. World Health Organization. 2003. Global
Strategy for Infant and Young Child
Feeding.
http://webitpreview.who.int/entity/nutri
tion/publications/gs_infant_feeding_text
_eng.pdf.

3. Codex Alimentarius.
http://www.codexalimentarius.net/.
Access date: November 2008.

4. United Nations Standing Committee on
Nutrition.
http://www.unsystem.org/SCN/. Access
date: November 2008.

5. Allain A. Fighting an Old Battle in a New
World. Sweden: dag Hammarskjöld
Centre, 2005. Obtainable from:
www.ibfanpg@tm.net.my

6. Mahler H. Forward. In: Allain A. Fighting an
Old Battle in a New World. Sweden: dag
Hammarskjöld Centre, 2005. Obtainable
from: www.ibfanpg@tm.net.my

7. Cannon G. The new world. In: The Fate of
Nations. Food and Nutrition Policy in the
New World. London: Caroline Walker
Trust, 2003. Obtainable from:
www.cwt.org.uk

8. World Health Organization. 2003. Diet,
Nutrition and the Prevention of Chronic
Diseases: Report of a Joint WHO/FAO
Expert Consultation. In: WHO Technical
Report Series no 916.
http://www.who.int/entity/dietphysicalac
tivity/publications/trs916/download/en/i
ndex.html.

9. World Cancer Research Fund/American
Institute for Cancer Research. Food,
Nutrition and the Prevention of Cancer:
a Global Perspective. Washington, DC:
AICR, 1997.

10. United Nations. End poverty: Millennium
Development Goals 2015: make it
happen
http://www.un.org/millenniumgoals/.
Access date: November 2008.

11. United Nations System Standing
Committee on Nutrition. SCN interaction
with the private sector.
http://www.unsystem.org/SCN/Publicatio
ns/html/private_sector.htm. Access date:
November 2008.

12. Deckelbaum RJ, Williams CL. Childhood
obesity: the health issue. Obes Res
2001;9 Suppl 4:239S-43S.

13. Fanjiang G, Kleinman RE. Nutrition and
performance in children. Curr Opin Clin
Nutr Metab Care 2007;10:342-7.

14. World Health Organization. WHO called to
return to the Declaration of Alma-Ata.
http://www.who.int/social_determinants
/links/events/alma_ata/en/index.html.
Access date: November 2008.

Appendix A

1. Phillips C. Selenium and vitamin E fail to
reduce prostate cancer risk. NCI Cancer
Bulletin 2008;5:22.

2. Food Standards Agency. National Diet and
Nutrition Survey.
http://www.food.gov.uk/science/dietarys
urveys/ndnsdocuments/. Access date:
November 2008.

3. National Center for Health Statistics.
NHANES 2003-2004.
http://www.cdc.gov/nchs/about/major/nh
anes/nhanes2003-
2004/nhanes03_04.htm. Access date:
November 2008.

4. National Center for Health Statistics.
NHANES 2005-2006.
http://www.cdc.gov/nchs/about/major/nh
anes/nhanes2005-
2006/nhanes05_06.htm. Access date:
November 2008.

5. Carolina Population Center. China Health
and Nutrition Survey.
http://www.cpc.unc.edu/projects/china.
Access date: November 2008.

5a. World Health Organization. Global
InfoBase.
http://www.who.int/infobase/report.aspx
. Access date: September 2008.

6. Ferlay J, Bray F, Pisani P, et al. Globocan
2002: Cancer Incidence, Mortality and
Prevalence Worldwide. IARC CancerBase
No. 5. version 2.0. Lyon: IARC Press, 2004.

7. Norat T, Bingham S, Ferrari P, et al. Meat,
fish, and colorectal cancer risk: the
European Prospective Investigation into
cancer and nutrition. J Natl Cancer Inst
2005;97:906-16.

8. De Stefani E, Boffetta P, Oreggia F, et al.
Plant foods and risk of laryngeal cancer:
a case-control study in Uruguay. Int J
Cancer 2000;87:129-32.

9. Chyou P-H, Nomura AMY, Stemmermann
GN. Diet, alcohol, smoking and cancer of
the upper aerodigestive tract: a
prospective study among Hawaii
Japanese men. Int J Cancer 1995;60:616-
21.

10. Grønbaek M, Becker U, Johansen D, et al.
Population based cohort study of the
association between alcohol intake and
cancer of the upper digestive tract. BMJ
1998;317:844-8.

11. GuoW, Blot WJ, Li JY, et al. A nested case-
control study of oesophageal and
stomach cancers in the Linxian nutrition
intervention trial. Int J Epidemiol
1994;23:444-50.

12. Tran GD, Sun XD, Abnet CC, et al.
Prospective study of risk factors for
esophageal and gastric cancers in the
Linxian general population trial cohort
in China. Int J Cancer 2005;113:456-63.

13. Sewram V, De Stefani E, Brennan P, et al.
Mate consumption and the risk of
squamous cell esophageal cancer in
Uruguay. Cancer Epidemiol Biomarkers
Prev 2003;12:508-13.

14. Sakata K, Hoshiyama Y, Morioka S, et al.
Smoking, alcohol drinking and
esophageal cancer: findings from the



183

R E F E R E N C E S • A P P E N D I X A

JACC Study. J Epidemiol 2005;15 Suppl
2:S212-9.

15. Lindblad M, Rodriguez LA, Lagergren J.
Body mass, tobacco and alcohol and risk
of esophageal, gastric cardia, and gastric
non-cardia adenocarcinoma among men
and women in a nested case-control
study. Cancer Causes Control
2005;16:285-94.

16. Voorrips LE, Goldbohm RA, Verhoeven
DTH, et al. Vegetable and fruit
consumption and lung cancer risk in the
Netherlands Cohort Study on Diet and
Cancer. Cancer Causes Control
2000;11:101-15.

17. Kobayashi M, Tsuboo Y, Sasazuki S, et al.
Vegetables, fruit and risk of gastric
cancer in Japan: a 10-year follow-up of
the JPHC Study Cohort I. Int J Cancer
2002;102:39-44.

18. van den Brandt PA, Botterweck AAM,
Goldbohm RA. Salt intake, cured meat
consumption, refrigerator use and
stomach cancer incidence: a prospective
cohort study (Netherlands). Cancer
Causes Control 2003;14:427-38.

19. Skinner HG, Michaud DS, Giovannucci EL,
et al. A prospective study of folate intake
and the risk of pancreatic cancer in men
and women. Am J Epidemiol
2004;160:248-58.

20. Michaud DS, Giovannucci E, Willett WC, et
al. Physical activity, obesity, height, and
the risk of pancreatic cancer. JAMA
2001;286:921-9.

21. Engeland A, Tretli S, Austad G, et al. Height
and body mass index in relation to
colorectal and gallbladder cancer in two
million Norwegian men and women.
Cancer Causes Control 2005;16:987-96.

22. Sharp GB, Lagarde F, Mizuno T, et al.
Relationship of hepatocellular carcinoma
to soya food consumption: a cohort-
based, case-control study in Japan. Int J
Cancer 2005;115:290-5.

23. Park Y, Hunter DJ, Spiegelman D, et al.
Dietary fiber intake and risk of colorectal
cancer: a pooled analysis of prospective
cohort studies. JAMA 2005;294:2849-57.

24. Wei EK, Giovannucci E, Wu K, et al.
Comparison of risk factors for colon and
rectal cancer. Int J Cancer 2004;108:433-
42.

25. World Cancer Research Fund/American
Institute for Cancer Research. 2007.
Food, Nutrition, Physical Activity, and the
Prevention of Cancer: a Global
Perspective. http://www.dietandcancer
report.org/er/.
SLR on colorectal cancer. CD
accompanying report, p1855; fig 5.64

26. Willett WC, Stampfer MJ, Colditz GA, et al.
Moderate alcohol consumption and the
risk of breast cancer. N Engl J Med
1987;316:1174-80.

27. McTiernan A, Kooperberg C, White E, et al.
Recreational physical activity and the risk
of breast cancer in postmenopausal
women: The Women’s Health Initiative
Cohort Study. JAMA 2003;290:1331-6.

28. van den Brandt PA, Spiegelman D, Yaun S-
S, et al. Pooled analysis of prospective

cohort studies on height, weight, and
breast cancer risk. Am J Epidemiol
2000;152:514-27.

29. Schouten LJ, Goldbohm RA, van den Brandt
PA. Anthropometry, physical activity, and
endometrial cancer risk: results from The
Netherlands Cohort Study. J Natl Cancer
Inst 2004;96:1635-8.

30. Silvera SAN, Rohan TE, Jain M, et al.
Glycaemic index, glycaemic load and risk
of endometrial cancer: a prospective
study. Public Health Nutr 2005;8:912-9.

31. Gann PH, Ma J, Giovannucci E, et al. Lower
prostate cancer risk in men with elevated
plasma lycopene levels: results of a
prospective analysis. Cancer Res
1999;59:1225-30.

32. Bjørge T, Tretli S, Engeland A, et al.
Relation of height and body mass index
to renal cell carcinoma in two million
Norwegian men and women. Am J
Epidemiol 2004;160:1168-76.

33. Collaborative Group on Hormonal Factors
in Breast Cancer. Breast cancer and
breastfeeding: collaborative reanalysis of
individual data from 47 epidemiological
studies in 30 countries, including 50 302
women with breast cancer and 96 973
women without the disease. Lancet
2002;360:187-95.



184

POLIC Y AND AC TION FOR C ANC ER PREVENTION FOOD , NUTR I T I ON , AND PHY S I CA L AC T I V I T Y: A G LOBA L P E R S P E C T I V E

A
Activity, physical see Physical activity
Adventitious cancer prevention, 15
Advertising/marketing

breastfeeding and, 66
dietary patterns and, 65–8
effects of restrictions, 67
evidence evaluation, 66–8
evidence summary, 65–6
healthy lifestyles, 68
overweight/obesity and, 66
physical activity and, 66
restrictions (unhealthy foods), 66–8, 71
see also Media

Aflatoxin contamination, 9, 26, 27, 38
prevention, 38, 40–1

Ageing populations, 14
Agricultural subsidies, withdrawal, 58, 60
Agriculture see Food production
Alcoholic drinks

government/multinational body
interventions, 85

international trends, 26
pricing and availability, 57, 59–60
pricing policy/regulation impact, 56
public health goals, 26
taxes and restrictions, 56, 57, 59–60, 85

Animal foods/food products
price and availability, 57
production, 37–8, 39–40
public health goal, 26
see also Red meat

Arsenic contamination, 27, 33
prevention, 34–5
WHO limit, 34

Attitudes see Personal knowledge, attitudes
and belief

B
Bangladesh, arsenic contamination, 35
Beliefs see Personal knowledge, attitudes and

belief
Beta-carotene, 36
Body fatness

cancer risk and, 18
global trends, 23, 24
impact of ethnic/cultural attitudes, 74–5,
76

public health goals, 22
Body mass index (BMI)

global trends, 23
public health goal, 22
see also Obesity/overweight

Brazil
cancer preventability estimates, 17, 18,
151–3

civil society organisation, 90
overweight and obesity trends, 24
poverty reduction, 70

state school meals, 80
transport and physical activity, 47
urban population, 12

Breast cancer
preventability estimates, 17, 18, 151, 152,
153

risk factors, Panel judgements, 23
Breastfeeding

benefits, 7, 27
changing trends, 22, 26–7
ethnic groups, 73
family attitudes, 95
government/multinational body
initiatives, 85

income affecting, 69
mothers’ knowledge, attitudes and
beliefs, 99

older mothers, 104
physical/psychological states and, 102
promotion, 75–6, 100–1, 122
promotion of breastmilk substitutes, 66,
67–8

public health goal, 26–7
public places, 44, 45–6
rates, 73
social status and, 82
support by civil society organisations, 89
support groups, inclusion of family
members in, 96–7, 98

workplace, 44, 46, 77, 80–1
Breastmilk substitutes, promotion of, 66, 67–8
Built environment(s)

breastfeeding and, 44, 45–6
evidence evaluation, 45–8
evidence summary, 44–5
industry recommendations, 128, 129, 131
overweight/obesity and, 44
physical activity and, 44–5, 49
planning of cities for more activity, 47

C
Cancer

causes, 6, 16
determinants, 7–8
early detection programmes, 19, 20
impact of economic globalisation, 52–3
incidence, 4, 14
incidence variability, susceptibility
factors, 15

increased global burden, 14–15
projected increase, 4
survivors, 102
susceptibility, 15
treatment, 5, 19

Cancer preventability estimates, 15–19, 148–54
of cancers associated with body fatness,
18

by country and cancer type, 17–18, 151
new (2007-), 16–17

previous (1980s), 16
see also Population attributable fractions
(PAFs)

Cancer prevention, 5–7, 20–1, 27–8
adventitious, 15
basis for policy and action, 8–10
benefits, 19, 22
case for/against government
interventions, 21

evidence for policy and action, 9
government interventions see
Government(s)

integrated control and, 19–20
life course approach, 27, 104, 112
market economy and, 20, 21
older people, 27
policy and action recommendations see
Recommendations

public health goals see Public health
goals

reasons for need, 19–20, 110–11
time factor, 22
worldwide challenge, 20–2
see also more specific topics

Cancer risk
early life events and, 27
factors affecting, 7
see also specific risk factors

Cantonese-style salted fish, 27
Carotenoids, 36
Cars, taxation, 59, 60
Catering outlets, 41, 42

display of healthy foods and drinks, 43
evidence evaluation, 43
evidence summary, 42
fast food, 51

Cereal (grain)
consumption, 25
price and availability, 55–6

Characteristics, personal see Personal
characteristics

Children
early life events and cancer risk, 27
family influences on healthy lifestyle, 95
physical activity, 44–5
promotion of physical activity, 105–6
restriction of processed food promotion,
66–7, 68

see also Families; School(s)
Chile

active schoolchildren campaign, 78
arsenic contamination, 35

China
cancer preventability estimates, 17, 18,
151–3

overweight and obesity trends, 24
urban population, 12–13

Chronic disease
changing trends, 13–14
impact of economic globalisation, 52–3

Index



185

I N D E X

industrialised food systems and, 130
Cities, urban populations, 12–13
Civil society organisation(s), 88–92

advocacy and direct action, 89–90
breastfeeding support, 89, 122
cancer prevention, 122
collaboration with other groups/actors,
123

dietary programmes, 88–9, 122
environmental protection, 122
evidence evaluation, 89–91
evidence summary, 88–9
obesity prevention programmes, 89
physical activity promotion, 89, 122
recommendations, 116, 121–4
support for families/communities, 97–8
support of healthy food systems, 98

Climate and terrain, 32–5, 49
evidence evaluation, 33–5
evidence summary, 32–3

Climate change, 32, 34
cause and consequences, 34
geopolitical impact, 34
impact on food systems, 32, 33–4

Codex Alimentarius Commission, FAO/WHO,
120

Colombia, transport improvements, 47
Colorectal cancer

preventability estimate for red meat
intake, 150

preventability estimates, 17, 18, 151,
152, 153

risk factors, Panel judgements, 23
Community interventions, 89–91

see also Civil society organisation(s)
Community learning centres, 79
Congestion charging, 59
Cooking, encouragement of, 96, 98
Crop breeding and fertilisation, 36
Cultural attitudes

breastfeeding, 73, 75–6
dietary patterns, 72–3
evidence evaluation, 74–6
evidence summary, 72–4
food, 73
impact on health, 74–5
overweight/obesity, 73–4
physical activity, 74

Cycling, 44, 45
city planning changes for, 47
support by civil society organisations, 89

D
Dairy products

price and availability, 57
see also Animal foods/food products

Demographic issues, 12–13
Dietary fibre, 25
Dietary guidelines, personal, 95

Dietary patterns
adverse trends, 22
children at school, 76–7
climate change effects, 32, 33, 34
community interventions, 88–9
cultural, 72–3
economic globalisation and, 50–1
within families, 94–5
food price/availability and, 54–7
food processing and, 61–2
food production and, 36–8
government/multinational body
interventions, 84–5

impact of ethnic/cultural attitudes, 74–5,
76

impact of industrial food production,
38–9

income affecting, 69
personal beliefs and, 99
personal characteristics and, 104, 105
physical/psychological states and, 102,
103

product advertising/marketing and, 65–8
social status and, 82
workplaces, 77

Disease patterns, changes, 12–14
Drink(s)

alcoholic see Alcoholic drinks
healthy, display, 43
industry recommendations, 128–31
processing/manufacture, 61–5
sugary see Sugary drinks

E
Early detection programmes, cancer, 19, 20
Early life events, cancer risk, 27
Economic factors, 20, 50–71

agricultural subsidy removal, 58, 60
alcoholic drinks, 57, 59–60
food availability and pricing, 54–61
food/drink processing, 61–5
income see Income
physical activity costs, 57–8
product advertising/marketing, 66–8
taxes/disincentives on unhealthy foods,
59

tobacco pricing, 57
see also individual factors

Economic globalisation, 50–3
evidence evaluation, 51–3
evidence summary, 50–1
food systems, 50–3
impact on chronic diseases, 52–3

Economic recession, global food prices and,
54

Education campaigns, 87–8
Emotional states, dietary patterns and activity,

103
Employers, healthy living promotion, 60–1

Endometrial cancer
preventability estimates, 17–18, 151,
152, 153

risk factors, Panel judgements, 23
Energy-dense foods, 4
Energy intake, from soft drinks, 24
Entertainment and leisure industry,

recommendations, 128, 131
Environmental factors

in cancer susceptibility, 15, 16
see also specific factors

Environmental protection, civil society
organisations, 122

Environments, physical, 32–49
climate change and see Climate change
food production systems and land, 36–41
planning and transport, 44–8
retailing and catering, 41–3
workplace and school, 48
see also specific environments

Ethnic groups
breastfeeding, 73
dietary patterns, 72–3
impact of values on health, 74–5
overweight/obesity, 73–4
physical activity, 74
see also Cultural attitudes

Europe, food reformulation, 63
Exercise see Physical activity

F
Families, 94–8

breastfeeding attitudes, 95
dietary patterns, 94–5
encouragement of cooking, 96, 98
evidence evaluation, 95–8
evidence summary, 94–5
inclusion of members in breastfeeding
support groups, 96–7, 98

members with special knowledge in
promotion of interventions, 100, 101

overweight/obesity within, 95
physical activity, 95

Fast food, 4, 42, 51
consumption and portion sizes, 62
school nutrition and, 77
see also Processed foods

Fatness see Body fatness
Fats, pricing and availability, 57
trans-Fatty acids, 62, 89
Fibre, dietary, 25
Financial disincentives, unhealthy

foods/drinks, 59
Financial incentives, healthy living promotion,

60–1
Fitness see Physical activity
Food

cultural/historical significance, 73
regulation of policies, 87



186

INDEX

Food additives, 62
Food availability, 54–61, 71

dietary patterns and, 54–7
evidence evaluation, 58–61
evidence summary, 54–8
patterns, retailers, 41–2

Food companies, transnational, 50–1
Food industry, recommendations, 128–31
Food insecurity, 22, 23, 36, 39
Food labelling see Nutrition labelling
Food portion sizes see Portion sizes
Food preservation see Preserving of food
Food prices, 54–61, 71

dietary patterns and, 54–7
evidence evaluation, 58–61
evidence summary, 54–8
global economic recession and, 54

Food processing
dietary patterns and, 61–2
evidence evaluation, 62–5
evidence summary, 61–2
methods, 62
public health goals, 26
see also Processed foods

Food production, 36–41
animal products, 37–8
crop breeding and fertilisation, 36
evidence evaluation, 38–41
evidence summary, 36–8
horticulture, 36, 39
impact on dietary patterns, 38–9
industrial methods, 37, 38–9
scale of, 37
subsidy removal, 58, 60
traditional methods, 37

Food retailing, 41–3
display of healthy foods and drinks, 43
evidence evaluation, 42–3
evidence summary, 41–2

Food Standards Agency, UK, 64, 96
Food subsidies, withdrawal, 58, 60
Food systems, 49

climate change effects, 32, 33–4
economic globalisation, 13, 50–3
global industrialisation, 13, 130
healthy see Healthy foods/drinks
traditional, 74, 75

Fruit(s)
consumption, 25
income affecting consumption, 69
price and availability, 56–7
public health goal, 25
subsidised, 58

G
Gallbladder cancer

preventability estimates, 17, 18, 151, 152,
153

risk factors, Panel judgements, 23
Gambia, breastfeeding, 75
Gardens, food production, 36, 39
Gastric cancer see Stomach cancer
Genetic factors, cancer susceptibility, 15, 16
‘Get Cooking’ campaign, 96
Global economic recession, food prices and, 54
Global food trade, 50–2

use of rules to improve public health,
51–2, 53

Global population, 12
ageing, 14
increase, 14

Globalisation, economic see Economic
globalisation

Globalised food systems, 13, 50–3
Glossary, 156–8
‘Golden rice,’ 36
Government(s)

advocacy/pressure by civil society
organisations, 89

breastfeeding promotion, 85
case for/against interventions on cancer
prevention, 21

collaboration with other groups/actors,
127

dietary interventions, 84–5
evidence evaluation, 86–8
evidence summary, 84–6
interventions for cancer prevention, 21,
86–7, 88

overweight/obesity prevention, 85, 86–7,
88

physical activity promotion, 86–7, 88
public health interventions, 21, 84–8, 125
recommendations, 116, 124–8
strategic action on cancer prevention,
113

Grain see Cereal (grain)

H
Health and other professionals

cancer prevention and, 140
collaboration with other groups/actors,
141

healthy living promotion, 7, 60–1
recommendations, 117, 139–42

Health-promoting schools, 78
see also School(s)

Healthy foods/drinks
display, priority, 43
financial incentives for, 60–1
promotion/marketing, 68
supportive action from civil society
groups, 98

workplaces, 80
Healthy living promotion

advertising/marketing campaigns, 68
financial incentives, 60–1
workplace, 80–1

Healthy traditions, promotion, 75, 76
Home farming, 36, 39
Horticulture, 36, 39

I
Income status/equity, 69–70

breastfeeding and, 69
dietary patterns and, 69
evidence evaluation, 69–70
evidence summary, 69
inequity/poverty reduction, 69–70
overweight/obesity and, 69
physical activity and, 45, 69
see also Low-income countries

India, inequity (income) reduction, 70
Industrialisation, food systems, 13, 130
Industry

cancer prevention and, 130
collaboration with other groups/actors,
131

food production systems, 37
recommendations, 116–17, 128–31

Infant formula advertising/marketing, 66

restrictions, 67–8
Information campaigns, 87–8
Institutions see Workplaces and institutions

K
Kidney cancer

preventability estimates, 17, 18, 151, 152,
153

risk factors, Panel judgements, 23
Knowledge see Personal knowledge,

attitudes and belief

L
Labelling of foods see Nutrition labelling
Laryngeal cancer

preventability estimates, 17, 151, 152
risk factors, Panel judgements, 23

Legislation, public health, 86
Legumes see Pulses (legumes)
Leisure centres, 46–7
Life course approach, cancer prevention, 27,

104, 112
Liver cancer, 27

preventability estimates, 17, 151, 152
risk factors, Panel judgements, 23
see also Aflatoxin contamination

Livestock feed, 38
Local authorities, healthy living promotion,

60–1
Low-income countries

chronic disease trends, 13–14
food production patterns, 36
policy makers’ priorities, 22
poverty reduction, 69–70
see also Income; specific countries

Lung cancer
arsenic contamination and, 27, 33
preventability estimates, 17, 151, 152
risk factors, Panel judgements, 23
smoking and, 25

M
Market economy, cancer prevention and, 20,

21
Marketing see Advertising/marketing
Maté, 27
Meat, red see Red meat
Media

cancer prevention and, 133
collaboration with other groups/actors,
133

recommendations, 117, 132–4
see also Advertising/marketing

Mexico
arsenic contamination, 35
sugary drinks consumption, 23, 24, 57

Migrant studies, 15
Mixed-use streets, 45
Mongolia, National Fitness Programme, 105
Mouth cancer

preventability estimates, 17, 151, 152
risk factors, Panel judgements, 23

Multinational bodies, 84–8
cancer prevention and, 120
collaboration with other groups/actors,
120

recommendations, 116, 119–21



187

I N D E X

N
Nasopharyngeal cancer, 27

risk factors, Panel judgements, 23
Nutrition

regulation of policies, 87
at schools/workplaces see School(s);
Workplaces and institutions

see also Dietary patterns
Nutrition labelling, 41–2

processed foods, 61–2
standardised, 63–4
‘traffic light’ system, 64
UK Food Standards Agency scheme, 64

Nutritional deficiency, 13, 23

O
Obesity/overweight

built environments and, 44
community-based prevention
programmes, 89

cultural attitudes, 73–4
within families, 95
food retail outlets and, 42
global trends, 23, 24
government/multinational body
initiatives, 85, 86–7, 88

incidence, 14
income affecting, 13, 69
personal characteristics and, 104
personal knowledge and, 99
physical/psychological states and, 102
product advertising/marketing and, 66
schools and workplaces, 77
social status and, 82
supermarkets and, 42
see also Body fatness

Oesophageal cancer
preventability estimates, 17, 18, 151,
152, 153

risk factors, Panel judgements, 23
Oils, plant, availability and price, 57
Older people, cancer prevention, 27
Ovarian cancer, risk factors, Panel

judgements, 23
Overweight see Obesity/overweight

P
Pancreatic cancer

preventability estimates, 17, 18, 151,
152, 153

risk factors, Panel judgements, 23
Parks, 46–7
People

cancer prevention and, 143
collaboration with other groups/actors,
141

recommendations, 117, 142–4
see also Families

Personal characteristics, 104–6
breastfeeding and, 104
dietary patterns and, 104
evidence evaluation, 104–6
evidence summary, 104
overweight/obesity and, 104
physical activity and, 104, 105–6

Personal choice, 21–2, 28
Personal dietary guidelines, 95
Personal factors, 94–106

see also specific factors

Personal knowledge, attitudes and belief,
99–101

breastfeeding mothers, 99
dietary patterns and, 99
evidence evaluation, 100–1
evidence summary, 99–100
overweigh/obese individuals, 99
physical activity and, 99–100

Pharyngeal cancer
preventability estimates, 17, 151, 152
risk factors, Panel judgements, 23

Physical activity, 8
adverse trends, 22
children, 44–5, 105–6
community interventions, 89
cultural attitudes, 74
environments (built/street), 44–5
in everyday life, 97, 98
within families, 95
financial considerations, 57–8
financial incentives for promotion of,
60–1

food retail access and, 42
government/multinational body
initiatives, 86–7, 88

Honolulu In-Motion pilot programme, 46
impact of ethnic/cultural attitudes, 74–5,
76

income affecting, 45, 69
industry recommendations, 128, 131
national fitness programme, 105
personal characteristics and, 104
personal knowledge and, 99–100
physical/psychological states and, 102–3
promotion in children/young people,
105–6

promotion in schools, 77–9, 81
promotion in workplaces, 77–8, 80, 81
promotional campaigns, 66
public health goals, 24–5
recreational facilities, 46–7
regulation of policies, 87
social status and, 82
transportation systems and, 44, 47–8

Physical and psychological states, 102–3
breastfeeding and, 103
dietary patterns and, 103
evidence evaluation, 103
evidence summary, 102–3
overweight/obesity and, 103
physical activity and, 103–4

Physical environment see Environments,
physical

Planning see Built environment(s)
Plant foods

aflatoxin contamination see Aflatoxin
contamination

crop breeding and fertilisation, 36
production, 36
public health goals, 25

Plant oils, availability and price, 57
Play areas, 46–7
Policy and action recommendations see

Recommendations
Pollution, reduction, 15
Population, global see Global population
Population attributable fractions (PAFs),

148–54
calculations, 148–50
methodological issues, 150

Portion sizes, 62
reduction, 64–5

Positive marketing campaigns, 68
Poverty reduction, 69–70, 71
Preserving of food, 62

by salting see Salting/preserving of food
Preventability see Cancer preventability
Preventable fractions see Population

attributable fractions (PAFs)
Prevention see Cancer prevention
Private vehicles, taxation, 59, 60
Processed foods

advertising/marketing see
Advertising/marketing

income affecting consumption, 69
nutrition labelling, 61–2
portion sizes, 62, 64–5
reformulation, 62–3, 64, 71
restrictions in schools/workplaces, 79–80,
81

salt content, 62
taxation, 59, 60
see also Fast food; Food processing

Processed meat, consumption, 26
Professionals see Health and other

professionals
Project process, 155
Prostate cancer

preventability estimates, 17, 151, 152
risk factors, Panel judgements, 23

Psychological states see Physical and
psychological states

Public health
cancer prevention approach, 111–12
community interventions, 89–91
government/multinational body
interventions, 21, 84–8, 125

legislation, 86
use of global food trade rules to
improve, 51–2, 53

see also specific aspects of public health
Public health goals, 6, 7, 22–7

alcoholic drinks, 26
animal foods, 26
body fatness, 22
breastfeeding, 26–7
food processing/preservation, 26
physical activity, 24–5
plant foods, 25

Public places see Built environment(s)
Public transport see Transportation systems
Pulses (legumes)

consumption, 25
contamination see Aflatoxin
contamination

price and availability, 55–6

R
Recession, global food prices and, 54
Recommendations, 6–7, 110–45

basis (judgements), 23
civil society organisations, 116, 121–4
future and, 145
government, 116, 124–8
health and other professionals, 117,
139–42

industry, 116–17, 128–31
media, 117, 132–4
multinational bodies, 116, 119–21
nine actors, 112, 114
Panel approach, 8–10
people, 117, 142–4
principles, 110–14



188

INDEX

qualities, aspiration and achievement,
113

research issues, 144
schools, 117, 134–6
strategic action after, 113
targeted groups (actors), 112, 114
workplaces and institutions, 117, 137–9

Red meat
colorectal cancer and, preventability
estimate, 150

consumption, 26
income affecting consumption, 69
production, 37–8
see also Animal foods/food products

Research issues, 144
Retailers see Food retailing; Supermarket(s)

S
Salt, 8

consumption trends, 26
daily intake, 26, 62
processed foods, 62
public health goals, 26
stomach cancer and, 22, 26

Salting/preserving of food, 27, 62
reduction, 15, 26

School(s), 48, 49
academic and practical nutrition in
curricula, 78–9, 81

cancer prevention and, 135
civil society interventions, 90–1
collaboration with other groups/actors,
136

dietary interventions, 76–7
evidence evaluation, 77–81
evidence summary, 76–7
fruit and vegetable availability, 80
health-promoting, 78
meal nutrition standards, 79, 80, 81
need for health protection legislation,
87, 88

physical activity promotion, 77–9, 81
processed food restrictions, 79–80, 81
recommendations, 117, 134–6

Screening programmes, 14, 19–20
cost-effectiveness, 20

Sedentary lifestyles, 24–5
see also Physical activity

Selenium, 36
Skin cancer

arsenic contamination and, 27, 33
risk factors, Panel judgements, 23

Smallholdings, 36, 39
Smoking

lung cancer and, 25
prevention, 16, 53, 57

Snacks
restrictions in schools/workplaces, 79–80
see also Processed foods

Social factors, 72–92
ethnicity and culture, 72–6
school and work, 76–81
see also specific factors

Social status and equity, 82–4
breastfeeding and, 82
dietary patterns and, 82
evidence evaluation, 83–4
evidence summary, 82
inequity reduction, 82–3
overweight/obesity and, 82
physical activity and, 82

Soft drinks see Sugary drinks
Soil degradation, 36
South Korea, food systems, 75
Sports areas, increase, 46
Stomach cancer

preventability estimates, 17, 151, 152
risk factors, Panel judgements, 23
salt and, 22, 26

Subsidies, withdrawal, 58, 60
Sugary drinks, 4

consumption trends, 23, 24
energy intake from, 24
public health goal, 7, 22
recommendations, 6–7
taxation, 57

Supermarket(s), 41–3, 49, 51, 55
advantages, 55
companies, 55
disadvantages, 55
display of healthy foods and drinks, 43
increased access to, 42–3, 54
types, 55
see also Food availability

Sustainable Travel Demonstration Towns (UK),
47

Systematic reviews, 9

T
Taxation

alcoholic drinks, 56, 57, 59–60, 85
private vehicles, 59, 60
processed foods, 59, 60
sugary drinks, 57
tobacco, 57

Terrain see Climate and terrain
Thailand, aflatoxin contamination, 40
Tobacco

taxation and control laws, 57
WHO Framework Convention on Tobacco
Control, 53

Trade, food see Global food trade
Traditional diets, 73
Traditional food systems, 74

South Korea, 75
Traditions, healthy, promotion, 75, 76
Trans-fatty acids, 62, 89
Transnational food companies, 51
Transportation systems, 44

active, creation/revival, 47–8
Colombian initiative, 47
effect of motorised transport, 130
physical activity and, 44, 47–8
taxation on private vehicles, 59

U
UK, cancer preventability estimates, 17–18,

151–3
UN Baby-Friendly Hospital Initiative, 101
UN Millennium Development Goals, 69–70, 71,

130
UN Standing Committee on Nutrition (SCN),

119, 120
Unhealthy foods/drinks

advertising/marketing restrictions, 66–7
restriction of access at
schools/workplaces, 79–80

taxation, 59, 60
see also Processed foods

United Nations bodies, 84, 120, 121
recommendations, 116, 119–21

Urban populations, 12–13
Urbanisation, food systems, 13, 130
USA

average body fatness, 24
cancer preventability estimates, 17, 18,
151–3

overweight and obesity trends, 24
sugary drinks consumption, 23, 24, 57

V
Vegetable(s)

consumption, 25
income affecting consumption, 69
price and availability, 56–7
public health goal, 25
subsidised, 58

Viet Nam, gardens, 39
Vitamin A deficiency, 36

W
Walking, 44, 45

city planning changes for, 47
incentives for, 61

Walking the Way to Health, project, 61
Water

arsenic contamination see Arsenic
contamination

depletion, 36
Weaning foods, advertising/marketing

restrictions, 67–8
Weight

excessive see Obesity/overweight
gain, cancer risk, 23

Workplaces and institutions
advocacy/pressure by civil society
organisations, 89

breastfeeding, 44, 46, 77, 80–1
civil society interventions, 90–1
collaboration with other groups/actors,
138

environments, 48, 49
evidence evaluation, 79–81
healthy eating promotion, 77, 80–1
impact, evidence summary, 76–7
physical activity promotion, 77–8, 80–1
processed food restrictions, 79–80, 81
recommendations, 117, 137–9

World Health Organization (WHO), 119, 120,
121

Commission on Social Determinants of
Health, 83

Framework Convention on Tobacco
Control, 53

World Trade Organization (WTO), 52
globalised food system and, 52


