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APPENDIX A

Project process

How this Report has been achieved

This Report follows, develops, and replaces Food, Nutrition
and the Prevention of Cancer: a global perspective, the first
report commissioned by the World Cancer Research Fund
together with the American Institute for Cancer Research,
which was published in 1997.

In 2001, WCRF and AICR agreed that it was time to com-
mission a new report. Since the mid 1990s, the amount of
scientific literature on this subject has dramatically
increased. New methods of analysing and assessing evidence
have been developed, facilitated by advances in electronic
technology. There is more evidence, in particular on over-
weight and obesity and on physical activity. Examining food,
nutrition, and physical activity in relation to cancer survivors
is a new field of study. The need for a new report was obvi-
ous, and a multilevel process involving global collaboration
was put in place.

Commiissioning this Report

The goal of this second Report, Food, Nutrition, Physical
Activity, and the Prevention of Cancer: a Global Perspective,
has been to identify, review, and assess all the relevant
research to date. It has used the most meticulous methods
for assessment and review in order to generate a compre-
hensive series of recommendations on food, nutrition, and
physical activity suitable for all societies and designed to
reduce the risk of cancer. The process has also been devised
as the basis for a continuous review that will keep the evi-
dence updated into the future.

The process was organised into overlapping stages,
designed to ensure objectivity and transparency as well as
separation between the collection of evidence and the busi-
ness of assessing and judging it. First, an expert task force
developed a method for systematic review of the voluminous
scientific literature. Second, research teams collected and
reviewed the literature based upon this methodology. Third,
an expert Panel assessed and judged this evidence and
agreed recommendations. The results are published in this
Report.

The whole project has taken six years, with the launch and
distribution of the second Report taking place in November
2007.

Agreeing the methodology

As a first stage, WCRF International developed an appro-
priate method for collecting, synthesising, analysing, and
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reporting the evidence. In 2002, a Methodology Task Force
of experts in nutrition, cancer, epidemiology, methodology,
and statistics was convened. This Task Force drew on the
accumulated experience of existing techniques to develop a
unique new process. The methodology is described in a
Systematic Literature Review Specification Manual, which con-
tains the instructions for conducting the systematic reviews.

The methods specified in the manual were tested at two
centres, one in the USA and the other in the UK, and as a
result the manual was modified. It has formed the basis of
all the reviews of the literature on food, nutrition, physical
activity, and the risk of cancer for all relevant cancer sites
and on weight gain, overweight, and obesity.

Reviewing the literature

WCRF International then invited scientific centres to bid for
the work of systematic literature review (SLR), and con-
tracted with nine institutions in Europe and North America
to conduct reviews of the literature on all cancer sites where
evidence of links with food, nutrition, and associated factors
was already apparent, as well as that on determinants
of overweight and obesity, and on authoritative reports con-
cerned with other diseases. The project team from each
centre included expertise in epidemiology, nutrition, cancer,
mechanisms, statistics, and project management. Teams
have been supported by a review coordinator — a member
of the WCRF International Secretariat. All reviews have
included the relevant epidemiological and experimental
literature.

Using the specification manual to ensure a comprehensive
and consistent approach to the analysis plus a common for-
mat for displaying the evidence, each centre undertook one
or more SLRs and produced a report on the evidence for each
cancer site. The reports were subject to peer review both at
the initial protocol stage and when the reports were sub-
mitted in complete form. They were then revised before
being summarised and submitted to the Panel. The system-
atic reviews present the findings of the review teams based
on the agreed protocol. They stop short of assessing or judg-
ing the strength and implications of the evidence.

Judging the evidence

The Panel of 21 experts was convened by WRCF
International in 2003 to develop the second Report.
Members of the Panel come from all the main continents and
from 11 countries. Its collective expertise includes nutrition,
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cancer, obesity, other chronic diseases, physical activity, epi-
demiology, biochemistry, statistics, public health, and pub-
lic policy. The Panel includes members of the Panel from the
first WCRF/AICR report and relevant World Health
Organization expert consultations, as well as observers from
the Methodology Task Force and the Mechanisms Working
Group and from six relevant United Nations and other inter-
national organisations. The Panel convened twice a year for
three- or four-day meetings between 2003 and 2007.

The Panel has been responsible for assessing the evidence
from the SLRs, for agreeing judgements based on their
assessments, and for agreeing a comprehensive set of rec-
ommendations. The Panel has also been responsible for iden-
tifying issues arising from this work that would be
appropriate topics for future research.

For the next stage, the Panel, supplemented by addition-
al expertise, examined the evidence on the determinants of
dietary and activity patterns, and of obesity, and the effec-
tiveness of interventions from personal to population level.
Publication of this separate report is due in late 2008.

Managing the project
The second Report was commissioned by WCRF International
and has been funded and published by WCRE/AICR. WCRF

Process for the second Expert Report

Peer Reviewers
Review protocol and end
product developed by
Literature Review Teams

Panel
Interpretation of the
evidence
: Development of
Methodology Task sd:;i::::l: recommpendations
Force , Final report content
Develop methodology » Review Teams »
(specification manual) Perform reviews on
to be used in reviews link between
food, nutrition and cancer
Advisory Group NEW
Guidance and EXPERT
feedback to
Literature Review RERORT
Teams \_/
STAGE 1 STAGE 2 STAGE 3
Wore SRS
-

International set up a multilevel process to manage the pro-
ject, and an Executive Team was established with the specif-
ic responsibility of directing it.

Executive body responsible for Report.
Composed of WCRF International and
AICR executives and advisors.
Manages the whole report process.
Guides the Executive Team and the
Panel on policy and strategic and
technical issues

Executive Team:

Secretariat:
Advisory Group:

The Secretariat has included WCRF International staff in the
UK, AICR staff in the USA, and consultants, including in the
following positions:

Overall responsibility for the report
and its scientific content. Chair of
Executive Team.

Responsible for editorial quality of the
report. Chair of Advisory Group.
Responsible for day-to-day
management of the project; Chair of
Secretariat.

Chapter Managers: Drive progress on chapters of the
report.

Project Director:

Chief Editor:

Project Manager:

In addition to the work of producing the second Report, a
Communications Strategy Group from within the WCRF
global network was set up to be responsible for all aspects
of the promotion of the report before, during, and after its
launch in November 2007.

Keeping up to date

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

WCRF International has been mindful that the literature
is continually expanding, and has commissioned a continu-
ous review of the evidence. This process will be overseen by
an expert panel convened by WCRF International, responsi-
ble for assessing and judging the updated evidence as a basis
for recommendations and action to prevent cancer world-
wide.
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The first WCRF/AICR

Expert Report

In September 1997, the World Cancer Research Fund and its
affiliate in the USA, the American Institute for Cancer
Research, jointly published Food, Nutrition and the Prevention
of Cancer: a global perspective.

On publication, this 670-page WCRE/AICR report, in its
distinctive blue cover, and with its accompanying summary,
was immediately recognised as the most authoritative and
influential in its field. It became the standard text worldwide
for policy-makers in government at all levels, for civil soci-
ety and health professional organisations, and in teaching
and research for centres of academic excellence.

Responsibility for the first report and its conclusions and
recommendations was taken by a panel of scientists con-
vened by WCRF/AICR, chaired by Professor John Potter.
Panel members came from Africa, Asia (India, China, Japan)
and Latin America, as well as Europe and the USA. The col-
lective knowledge of the panel included nutrition, cancer,
other chronic diseases, energy balance, epidemiology,
biochemistry, toxicology, statistics, public health, and public
policy.

Official observers came from the World Health
Organization, the International Agency for Research on
Cancer, the Food and Agriculture Organization of the United
Nations, and the US National Cancer Institute. The Panel,
supported by a WCRF Secretariat, held a series of seven
three-day meetings between 1993 and 1997.

Special features

The first report had a number of special features, adapted
and developed in this second Report. All its findings were
introduced and summarised in plain language, to make the
science and its significance as clear and accessible as possi-
ble. This facilitated its use as a tool for policy-makers at all
levels from international government to municipalities,
schools, and hospitals, as well as the standard basis for aca-
demic teaching and practice.

The panel responsible for the first report concluded that
worldwide, around 4 million deaths each year are pre-
ventable by adoption of its recommendations. Part of the
purpose of the report was to show that prevention of cancer
by means of food, nutrition, and associated factors is as fea-
sible and crucial as prevention of coronary heart disease. Its
recommendations take into account prevention of other
chronic diseases, and also prevention of nutritional defi-
ciencies and food-related infectious diseases.

The conclusions of the first report were based on method-
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ical reviews of the epidemiological, experimental, and other
relevant expert literature. The judgements of the panel were
presented in the form of matrices, adapted for this second
Report. This matrix approach, in which judgements such as
‘convincing’ and ‘probable’ were displayed according to com-
mon specified criteria on the relative strength of evidence,
was pioneered in the first WCRF/AICR report.

The 14 recommendations of the 1997 report are food
based. Taken together, they amount to whole diets judged
to give the best protection against cancer, other chronic dis-
eases, and also other food-related diseases. The first report
also included a chapter on the public policy implications of
its recommendations. As part of the second Report process,
this aspect is the subject of a separate report to be published
in late 2008.

Impact and influence

WCRF/AICR has a special commitment to ensure that the
work for which it is responsible has a global impact and that
its reports are placed in the right hands. Accordingly, over
30 000 copies of the first report and of its summary have
been distributed throughout the world, to policy-makers in
government, to health professional and civil society organi-
sations, to scientists responsible for research and prevention,
and to all other qualified and interested people.

In addition, the report and its summary have been trans-
lated or adapted for a number of regions and countries,
including Latin America, China, Japan, India, Germany,
France, Italy, and the Asia-Pacific region.

The report has had a powerful impact on cancer preven-
tion at all levels. Governments and authoritative organisa-
tions around the world use it to shape public health policy.
The 2003 WHO report, Diet, Nutrition and the Prevention of
Chronic Diseases, the scientific basis for the WHO Global
Strategy on Diet, Physical Activity and Health, adapted the
methods pioneered by WCRF to classify the strength of sci-
entific evidence and to display evidence-based judgements
in the form of matrices.

Research scientists use the first report as a basis for their
work. Academics and public health educators use it as the
pre-eminent textbook. Having set the agenda in its field, it
is frequently cited in the academic and professional litera-
ture and at international scientific conferences. It has stim-
ulated debate about how best to engage in a systematic and
objective interpretation of the scientific data on food, nutri-
tion, and the prevention of cancer.
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Directly, and also indirectly through its influence on pro-
fessionals, it guides communities, families, and individuals
throughout the world as they make choices about their food
and nutrition, physical activity, and weight management.
The report has also been used as the basis for the research,
education, and associated programmes of the WCRF global
network in the USA, the UK, the Netherlands, China (Hong
Kong), and France, which together distribute tens of millions
of brochures and newsletters each year to assist their sup-
porters and to fulfil their missions.

The first report laid solid foundations for this second
Report, which has developed its methods and made use of
the latest electronic technology in compiling, displaying, and
assessing the evidence. The overall purpose of both reports
has been, and will remain, that of WCRF and AICR: to pre-
vent cancer, worldwide.
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APPENDIX C

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

The World Cancer Research
Fund global network

Since its foundation in 1982, the World Cancer Research
Fund global network has been dedicated to the prevention
of cancer. All the members of the global network have the
same mission: to prevent cancer worldwide.

Cancer is a global disease. Some types of cancer are more
common in the higher income countries of Europe, North
America, and elsewhere. Other types are more common in
Africa and Asia and other lower-income parts of the world;
and as shown in Chapter 1 of this Report, these are among
the many compelling reasons why it is necessary to study
cancer from a global perspective in order to understand how
best to prevent cancer in any one country.

The WCRF global network consists of WCRF International
and its member organisations. These are national charities
based in the USA, the UK, the Netherlands, France, and Hong
Kong.

Each member organisation is supported by donations from
the public and is independent of government. Each is a sep-
arate legal entity, responsible to its own board and account-
able to the donors who support it. All member organisations
determine their own programmes, which are designed to be
most effective in national and local environments. Through
national education and research programmes, a primary goal
of the WCRF global network is to help promote changes that
will decrease rates of cancer incidence. WCRF International
provides each member with financial, operational, and sci-
entific services and support.

Education

The extensive education programmes of the global network
encourage and enable individuals, families, and communi-
ties to make healthy choices. Until 2007, these were based
on the six Diet and Health Guidelines for Cancer Prevention,
developed from the recommendations made in the first
expert report published in 1997 (see Appendix B).

All the global network’s education programmes reflect the
most current research and the latest scientific agreements.
A prime purpose of this second Report is to provide the basis
for the WCRF global network’s education programmes from
2007.

All network member organisations produce a wide variety
of publications. Collectively, these are the most extensive in
their field. They include a quarterly newsletter, booklets,
brochures, and leaflets covering many themes, from the lat-
est information on antioxidants to suggestions for the quick
preparation of healthy meals. The emphasis is on easy tips
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and support for individuals and their families to adopt
healthy ways of life. Public seminars and specific materials
for dieticians, scientists, parents, and children all ensure that
relevant information reaches these specific groups in appro-
priate formats and language. National websites provide
an immediate and interactive communication tool with
the facility for nutrition hot lines, recipe corners, and daily
tips, in addition to access to the wide range of educational
materials.

Research
The global network funds research worldwide on the role of
food, nutrition, physical activity, and associated factors in the
causation and prevention of cancer. There are two research
grant programmes within the network. One is operated by
WCREF International in London; the other is based with the
American Institute for Cancer Research, a member of the net-
work, in Washington, DC. The programmes support epi-
demiological studies and basic laboratory research. In 2007,
the cumulative research funding by all members of the WCRF
global network amounts to over $US 105 million, support-
ing almost 800 projects and involving over a thousand sci-
entists from 23 countries.

The research issues raised in Chapter 11 of this Report will
be the basis for setting new research priorities for the glob-
al network.

Global impact

In its first year in 1982, AICR, with the agreement of the US
National Academy of Sciences, reprinted the pioneering NAS
report on Diet, Nutrition and Cancer and distributed it to pol-
icy-makers, opinion-formers, and health professionals
throughout the USA. The findings and recommendations of
the NAS report became the first basis for the education and
other programmes of AICR.

Following the foundation of WCRF in the UK in 1990, the
decision was taken to commission a new report with a glob-
al perspective. This work took five years. The result was the
first report, published by WCRF together with AICR in 1997
(see Appendix B). With the development of the global net-
work, the science in the field, and new understanding of the
causes of cancer, the decision was taken in 2001 to com-
mission this second Report, which has also been a five-year
task. This Report will enable the global network to deliver
the most current and reliable advice on food, nutrition, phys-
ical activity, body composition, and associated factors, in
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order to reduce the risk of cancer. It replaces the 1997 report
as the leading work of reference and basis for action in the
field, throughout the world.

The global network is already committed to continue this
work by continuous updating and evaluation of the scien-
tific evidence. This commitment means that the network is
now able to offer the best and most reliable advice now and
also in the future.

The global network is also proud of its work done in asso-
ciation with United Nations and other authoritative inter-
national and national organisations. This work is concerned
with the prevention of cancer, and also the prevention of
other diseases. The methods and findings of the first and
now this Report are offered as a basis for the work of other
organisations that are also committed to the prevention of
disease and the promotion of health and well-being, world-
wide.

Our membership

World Cancer Research Fund International is the association
that coordinates the global network. The greatest impact can
be achieved when allied organisations work together.
Founded in 1999 and based in London and the USA, WCRF
International maximises the potential of each member organ-
isation, and strengthens their work. The commissioning and
funding of this Report, and provision of the secretariat, is an
example of all members of the global network combining
together. This has required collaboration on a global basis,
in the interests of the network and all its members, and to
further their joint mission.

Founded in 1982, The American Institute for Cancer
Research was the first organisation to focus exclusively on the
link between diet and cancer, and became the first member
of the WCRF global network. Located in Washington, DC,
AICR is now one of the largest cancer charities in the USA,
funding scientific research and offering a wide range of edu-
cation programmes.

World Cancer Research Fund UK became the second mem-
ber of the global network when it was established in 1990.
Based in London, it is the UK’s leading charity in the field of
diet, nutrition, and cancer prevention, and is responsible for
raising awareness of the diet and cancer link among scien-
tists, public health officials, media, and the general public.

Wereld Kanker Onderzoek Fonds (WCRF NL) began work
in 1994 in the Netherlands as the third member of the glob-
al network. Based in Amsterdam, it is the only Dutch char-

THE WORLD CANCER RESEARCH

FUND GLOBAL NETWORK

WCRF Global Network

WCRF
INTERNATIONAL

ASSOCIATION

W S"a-"
P gy

ity specialising in cancer prevention by means of food, nutri-
tion, physical activity, and associated factors, and has already
made a major contribution to the acceptance of this message
in the Netherlands.

World Cancer Research Fund Hong Kong (WCRF HK) began
work in 2002. As traditional Chinese diets have been
replaced by more western diets, patterns of cancer incidence
are changing. WCRF HK is playing a vital role, especially in
working with government health departments in Hong Kong,
to disseminate education and research programmes on can-
cer prevention.

Fonds Mondial de Recherche contre le Cancer (WCRF FR),
founded in 2004, is the latest member of the WCRF global
network. Based in Paris, WCRF FR is building its research
and education programmes, working with like-minded
organisations to disseminate the vital information to help
people to make healthy choices and so reduce their risk of
cancer.

From its beginnings in the early 1980s, the WCRF global
network has consistently been a pioneer and a leader of
research and education on food, nutrition, physical activity,
and the prevention of cancer. The network has a special com-
mitment to creation of the most reliable science-based rec-
ommendations and their translation into messages that form
the basis for action by professionals, communities, families,
and individuals.

This work is being done for these organisations in the USA,
the UK, the Netherlands, France, and Hong Kong, and on
behalf of people in all countries. The global network will
remain one of the leaders of the international cancer pre-
vention movement, in the broader context of better person-
al and public health, worldwide.
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Glossary

Terms here are defined in the context of
this Report. Some terms may have other
meanings in other contexts.

Absorption
The movement of nutrients and other food
constituents from the gut into the blood.

Acid-base balance

The appropriate acidity of the blood and
tissues. Abnormal acid-base balance may
indicate a change in respiratory or metabolic
status.

Adduct (see DNA adduct)

Adenocarcinoma
Cancer of glandular epithelial cells.

Adenosine triphosphate (ATP)
The principal molecule used for storage and
transfer of energy in metabolic processes.

Adipose tissue

Body fat. Tissue comprising mainly cells
(adipocytes) containing triglyceride. It acts as
an energy reserve, provides insulation and
protection, and secretes metabolically active
hormones.

Adiposity rebound

The age at which body mass index (BMI)
increases after reaching a nadir at around 4-6
years of age. Earlier age of adiposity rebound
has been linked to later development of
obesity.

Adjustment
A statistical tool for taking into account the
effect of known confounders (see box 3.1).

Adrenarche

The period, typically between age 6 and 10
years, characterised by an increase in secretion
of androgens from the adrenal cortex.

Aerobic metabolism
The normal process of producing ATP as a
source of energy using oxygen.

Aflatoxins

Naturally-occurring mycotoxins 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 (see
box 4.1.4).
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Age-adjusted incidence

The number of events in a population, usually
expressed per 100,000 people, over a defined
period of time, adjusted for the varying
proportion of people in each age group
between populations and over time. It allows
for comparisons between countries with
different age structures (see box 7.1.1).

Alpha-linolenic acid
An essential n-3 polyunsaturated fatty acid
(C18:3 n3).

Amenorrhoea
The absence of menstruation.

Amino acid

An organic compound containing an amino
group and a carboxylic acid group. The basic
building blocks of proteins such as enzymes.

Anaerobic metabolism

The process of producing ATP as a source of
energy without oxygen, resulting in lactic acid
accumulation.

Androgen
Any masculinising sex hormone, such as
testosterone.

Angiogenesis
The process of generating new blood vessels.

Antioxidants

Any substance that inhibits oxidation or traps
or quenches reactive oxygen species
generated during metabolism.

Anthropometric measures
Measures of body dimensions.

ATP (see adenosine triphosphate)

Basal energy expenditure (see basal
metabolic rate)

Basal metabolic rate (BMR)

The amount of energy required to maintain
the essential body functions in resting and
fasting conditions, expressed as megajoules,
kilojoules, or kilocalories per minute, hour, or
day.

Begg's test
A statistical test for small study effects such as
publication bias.
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Beta-glucans

Non-starch polysaccharides composed of
glucose subunits linked in such a way as to
render them indigestible by pancreatic
amylase. A major component of the cell wall
polysaccharides of oats (see non-starch
polysaccharides and dietary fibre).

Bias

In epidemiology, deviation of an observed
result from the true value in a particular
direction (systematic error) due to factors
pertaining to the observer or to study design
or analysis. See also selection bias.

Bile

A greenish-yellow fluid secreted by the liver
and stored in the gallbladder. Bile plays an
important role in the intestinal absorption of
fats. Bile contains cholesterol, bile salts, and
waste products such as bilirubin.

Biliary tract

The biliary tract includes the bile ducts within
the liver, the common bile duct, which
connects the liver and gallbladder to the small
intestine, and the cystic duct, which connects
the gallbladder to the common bile duct.

Bioavailability

The degree to which a nutrient (or other
substance) can be absorbed and used by the
body.

BMI (see body mass index)
BMR (see basal metabolic rate)

Body mass index (BMI)

Body weight expressed in kilograms divided by
the square of height expressed in metres (BMI
=kg/m?). It provides an indirect measure of
body fatness. Also called Quetelet’s Index.

Caffeine

An alkaloid found in coffee, tea, kola nuts,
chocolate, and other foods that acts as a
stimulant and a diuretic.

Cancer survivor
Any person who has received a diagnosis of
cancer
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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 temperature and moisture levels (see
box 4.3.5).

Carcinogen
Any substance or agent capable of causing
cancer.

Carcinoma

Malignant tumour derived from epithelial
cells, usually with the ability to spread into the
surrounding tissue (invasion) and produce
secondary tumours (metastases).

Carcinoma in situ

The first stage of carcinoma in which the
malignant tumour has not spread beyond the
epithelium.

Cardiovascular disease

A group of diseases that involve the heart
and/or blood vessels (arteries and veins). While
the term technically refers to any disease that
affects the cardiovascular system, it is usually
used to refer to those related to
atherosclerosis.

Case-control study

An epidemiological study in which the
participants are chosen based on their disease
or condition (cases) or lack of it (controls) to
test whether past or recent history of an
exposure such as smoking, genetic profile,
alcohol consumption, or dietary intake is
associated with the risk of disease (see box
3.4).

CE

Common Era — the period of measured time
beginning with the year one on the Gregorian
calendar. The notations CE and BCE (Before
Common Era) are alternative notations for AD
and BC, respectively.

Cell cycle

The sequence of stages that a cell passes
through between one cell division and the
next.

Cell signalling

Mechanisms whereby cells send messages to,
or respond to external stimuli from, other
cells.

Cerebrovascular disease

A group of diseases of the brain due to
damage to the blood vessels, in which an area
of the brain is transiently or permanently
affected by ischaemia or bleeding.

Cholesterol

The principal sterol in animal tissues,
synthesised in the body; an essential
component of cell membranes and the
precursor of the steroid hormones and
vitamin D.

Chromatin

Mass of genetic material in the nucleus of a
cell, composed of DNA and proteins that
condense to form chromosomes.

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.

ClI (see confidence interval)

Coeliac disease

Intolerance to the gliadin fraction of the
protein gluten from wheat, rye, and barley.
The villi of the small intestine atrophy and
nutrient absorption from food is poor.
Stools are often bulky and contain a large
amount of unabsorbed fat.

Cohort study

A study of a (usually large) group of people
whose characteristics are recorded at
recruitment (and sometimes later), followed
up for a period of time during which
outcomes of interest are noted. Differences in
the frequency of outcomes (such as disease)
within the cohort are calculated in relation to
different levels of exposure to factors of
interest, for example smoking, alcohol
consumption, diet, and exercise. Differences
in the likelihood of a particular outcome are
presented as the relative risk comparing one
level of exposure to another (see box 3.4).

Compliance

The extent to which people such as study
participants follow an allocated treatment
programme.

Computed tomography (CT)
A form of X-ray that produces cross-sectional
or other images of the body.

Confidence interval (Cl)

A measure of the uncertainty in an estimate,
usually reported as 95% confidence interval
(CI), which is the range of values within which
there is a 95% chance that the true value lies.
For example the effect of smoking on the
relative risk of lung cancer in one study may
be expressed as 10 (95% Cl 5-15). This means
that in this particular analysis, the estimate of
the relative risk was calculated as 10, and that
there is a 95% chance that the true value lies
between 5 and 15.

Confounder

A variable, within a specific epidemiological
study, that is associated with an exposure, is
also a risk factor for the disease, and is not in
the causal pathway from the exposure to the
disease. If not adjusted for, this factor may
distort the apparent exposure-disease
relationship. An example is that smoking is
related both to coffee drinking and to risk of
lung cancer and thus, unless accounted for
(controlled) in studies, might make coffee
drinking appear falsely as a possible cause of
lung cancer (see box 3.1).

Confounding factor (see confounder)
Confounding variable (see confounder)

Cretinism

Underactivity of the thyroid gland
(hypothyroidism) in infancy, resulting in poor
growth, severe mental retardation, and
deafness.

CT (see computed tomography)

Curing

Various preservation and flavouring processes,
especially of meat or fish, by the addition of a
combination of salt, sugar, and either nitrate
or nitrite. Curing processes often involve
smoking. The addition of saltpetre (sodium
nitrate) gives a pinkish colour to meat.
Bacteria convert the nitrates in cured meats to
nitrites and nitrosamines, which are
potentially carcinogenic to humans (see box
4.3.2).

Cytotoxic
Poisonous to living cells.

Deoxyribonucleic acid (DNA)

The double-stranded, helical molecular chain
found within the nucleus of each cell that
carries the genetic information.
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DEXA (see dual energy X-ray
absorptiometry)

Diabetes mellitus

A metabolic disorder involving impaired
metabolism of glucose due either to failure of
secretion of the hormone insulin (type 1
diabetes) or to impaired responses of tissues to
insulin (type 2 diabetes), which results in
complications including kidney failure,
blindness, and increased risk of
cardiovascular disease.

Dietary fibre

Constituents of plant cell walls that are not
digested in the small intestine. Several
methods of analysis are used, which identify
different components. The many constituents
that are variously included in the definitions
have different chemical and physiological
features that are not easily defined under a
single term. The different analytical methods
do not generally characterise the physiological
impact of foods or diets. Non-starch
polysaccharides are a consistent feature and
are fermented by colonic bacteria to produce
energy and short chain fatty acids including
butyrate. The term dietary fibre is increasingly
seen as a concept describing a particular aspect
of some dietary patterns (see box 4.1.2).

Dietary supplement

A substance, often in tablet or capsule form,
which is consumed in addition to the usual
diet. Dietary supplements typically refer to
vitamins or minerals, though
phytochemicals or other substances may be
included.

Differentiation

The process of development of cells to take on
the structural and functional characteristics
specific to a particular tissue. Also, the degree
to which tumour cells have the structure or
function of the organ from which the tumour
arose. Tumours can be described as well,
moderately, or poorly differentiated: well-
differentiated tumours appear similar to the
cells of the organ in which they arose; poorly
differentiated tumours do not. The degree of
differentiation is often of prognostic
significance.

Disaccharide
A carbohydrate composed of two
monosaccharides.

Diverticular disease

The presence of pouch-like hernias
(diverticula) through the muscle layer of the
colon, associated with a low intake of dietary
fibre and high intestinal pressure due to
straining. Faecal matter may be trapped in
these diverticula, causing them to become
inflamed, causing pain and diarrhoea
(diverticulitis).

DNA (see deoxyribonucleic acid)
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DNA adducts

DNA adducts are compounds formed by the
reaction of a chemical with DNA, which may
damage the DNA. If repaired, some adducts
can be excreted and measured in the urine as a
marker of DNA damage. If not repaired, DNA
may function abnormally and may therefore
be a stage in carcinogenesis.

Docosahexaenoic acid (DHA)
A long-chain n-3 polyunsaturated fatty acid
(C22:6 n3).

Dose response

A term derived from pharmacology that
describes the degree to which an effect
changes with the level of an exposure, for
instance the intake of a drug or food (see box
3.2).

Double bond

A covalent bond between two carbon atoms
each with one hydrogen atom, for instance in
fatty acids.

Dual energy X-ray absorptiometry (DEXA)
A means of measuring the density of different
body tissues such as bone or fat, using two X-
ray beams with differing energy levels.

Dyslipidaemia

Any disorder of lipoprotein metabolism
resulting in abnormal plasma concentrations
or forms of lipoprotein, such as high total or
low-density lipoprotein (LDL) cholesterol
or triglyceride, and low high-density
lipoprotein (HDL) cholesterol concentrations.

Dysplasia
Abnormal development of the cells of a tissue.

Ecological study

A study in which differences in patterns of
exposure, for instance in consumption of a
particular nutrient or food, are compared at
aggregate level, with populations (rather than

individuals) as the unit of analysis (see box 3.4).

Egger’s test
A statistical test for small study effects such as
publication bias.

Eicosapentaenoic acid (EPA)
A long-chain n-3 polyunsaturated fatty acid
(C20:5 n3).

Effect modifier/effect modification

Effect modification (or effect-measure
modification) occurs when a measure of effect
for an exposure changes over levels of
another variable (the modifier) (see box 3.6).

Emulsifier
A substance that promotes the formation of a
stable mixture, or emulsion, of two substances
that do not normally mix well (for example oil
and water).

Endocrine
Referring to organs or glands that secrete
hormones into the blood.
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Energy

Energy, measured as calories or joules, is
required for all metabolic processes. Fats,
carbohydrates, proteins, and alcohol from
foods and drinks release energy when they are
metabolised in the body.

Energy adjustment

The use of statistical methods to ‘adjust’
intakes of a dietary factor under study for total
energy intake (see box 3.7).

Energy balance

The state in which the total energy absorbed
from foods and drinks equals total energy
expended. Also the degree to which intake
exceeds expenditure (positive energy balance)
or expenditure exceeds intake (negative
energy balance).

Enzyme

A protein that acts as a catalyst in living
organisms, promoting chemical reactions and
regulating the rate at which they proceed.

Epidemic

A widespread or rapidly spreading disease that
affects many individuals in a population at the
same time, markedly in excess of the number
normally expected.

Epigenetic

Relating to the control of gene expression
through mechanisms that do not depend on
changes in the nucleotide sequence of DNA,
for example through methylation of DNA or
acetylation of histone.

Epithelial (see epithelium)

Epithelial-mesenchymal transition (EMT)
A disorder of cell differentiation where cells
assume a mesenchymal rather than an
epithelial phenotype. Cancer cells may have
phenotypic similarities to EMT.

Epithelium

The layer of cells covering internal and
external surfaces of the body, including the
skin and mucous membranes lining body
cavities such as the lung, gut, and urinary tract.

Essential amino acid

An amino acid that is required for normal
cellular structure and metabolic function but
which humans cannot synthesise and so must
obtain from food.

Evidence

Information that helps to determine whether
a proposal or belief is true or valid, or false or
invalid.

Exercise
A type of physical activity, often deliberate
such as sport, which improves fitness or health.
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Exposure

A factor to which an individual may be
exposed to varying degrees, such as intake of
a food, level or type of physical activity, or
aspect of body composition.

Extracellular fluid

All body fluid not contained within cells.
Includes the fluid in blood vessels (plasma) and
between cells (interstitial fluid).

Factor analysis

A statistical technique used to examine the
structure underlying the interactions between
several variables.

Fat-free mass
The mass of all body tissue excluding the lipid
components.

Fatty acid

A carboxylic acid with a carbon chain of
varying length, which may be either saturated
(no double bonds) or unsaturated (one or
more double bonds). Three fatty acids
attached to a glycerol backbone make up a
triglyceride, the usual form of fat in foods and
adipose tissue.

Fermentation

The anaerobic metabolic breakdown of
molecules such as glucose. Fermentation yields
energy in the form of lactate, acetate,
ethanol, or other simple product.

Fetal programming (see programming)

Food systems

The interconnected agricultural, ecological,
economig, social, cultural, and technological
systems involved in food production,
distribution, and consumption.

Forest plot

A simple visual representation of the amount
of variation between the results of the
individual studies in a meta-analysis. Their
construction begins with plotting the
observed exposure effect of each individual
study, which is represented as the centre of a
square. Horizontal lines run through this to
show the 95% confidence interval. Different
sized squares may be plotted for each of the
individual studies, the size of the box
increasing with the size of the study and the
weight that it takes in the analysis. The overall
summary estimate of effect and its confidence
interval can also be added to the bottom of
this plot, if appropriate, and this is
represented as a diamond. The centre of the
diamond is the pooled summary estimate and
the horizontal tips are the confidence intervals
(see box 3.3).

Fortification

The deliberate addition of nutrients to foods
or drinks as a means of increasing the level of
intake in a population (see box 4.10.1).

Functional food

Any food, similar in appearance to
conventional food, claiming to have specific
physiological effects that benefit health
and/or reduce the risk of disease. Products are
sometimes sold in medicinal forms (see box
4.10.2).

Gene expression

The active production of the RNA and protein
that are coded for by a particular gene. In any
cell, not all genes are expressed (see
epigenetic).

Genetic modification

The manipulation of a living organism’s
genetic material by eliminating, modifying, or
adding copies of specific genes, often from
other organisms. Also known as ‘genetic
engineering’.

Germ cell (see germ line)

Germ line

Eggs and sperm and the cells that develop into
them, through which genetic information is
passed from generation to generation.

Genotype
The genetic makeup of a cell or organism.

GH (see growth hormone)

Gleason score

A quantitative measure of the degree of
differentiation of prostate cancers. High
Gleason scores, representing aggressive
disease, are associated with poor prognoses.
Whitemore and Jewett scales are used to
assess prostate cancer stage.

Glycaemic index

A system for ranking foods containing
carbohydrates according to the effect of a
standard amount on blood glucose levels.
Foods that raise the blood sugar the most
have the highest glycaemic index (see box
4.1.3).

Glycaemic load

The glycaemic index of a food multiplied by
the number of grams of carbohydrate in the
serving of food (see box 4.1.3).

Glycerol

A three-carbon molecule that forms the
backbone of triglyceride in fats (see fatty
acid).

Goitre

Enlargement of the thyroid gland, seen as a
swelling in the neck; may be hypothyroid, with
low production of thyroid hormone,
euthyroid (normal levels), or hyperthyroid
(excessive production). Deficiency of iodine is
one cause.

Gross domestic product

The total market value of all the goods and
services produced within a nation in a given
year.

Growth hormone (GH)

Also known as somatotropin, a hormone
secreted by the pituitary gland that stimulates
secretion of growth factors from the liver and
so also protein synthesis and growth of the
long bones in the legs and arms. It also
promotes the breakdown and use of fatty
acids, rather than glucose, as an energy
source.

Haem

The part of the organic molecule haemoglobin
in red blood cells containing iron to which
oxygen binds for transport around the body.

Herbicide

A pesticide used to kill or control the growth
of unwanted plants. Selective herbicides kill
certain targets while leaving a desired crop
relatively unharmed. Non-selective herbicides
kill every plant with which they come into
contact.

Heterocyclic amines

A family of compounds formed from protein
and sugars in meat, chicken, and fish cooked
at very high temperatures by grilling (broiling)
or frying that have potential carcinogenic
effects (see box 4.3.4).

Heterogeneity

A measure of difference between the results
of different studies addressing a similar
question. In meta-analysis, the degree of
heterogeneity may be calculated statistically
using the I2 test.

High fructose corn syrup (HFCS)

A form of corn syrup that has undergone
enzymatic processing in order to increase its
fructose content. Used to sweeten soft drinks,
juices, ice cream, and many other processed
foods, especially in the USA (see box 4.6.1).

High-income countries

Countries with a gross average annual
national product of more than an agreed
figure per head (in 2006 this was more than
$US 10 726). This term is less judgemental and
more descriptive than ‘economically
developed’ countries.

Homeostasis
The maintenance of biological conditions in a
stable state.

Hormone

A substance secreted by specialised cells that
affects the structure and/or function of other
cells or tissues in another part of the body.

Hydrogenation

The process by which unsaturated fatty acids
in vegetable oils are made more saturated by
the addition of hydrogen. This makes liquid
oils more solid at room temperature and more
resistant to oxidation, for instance in the
manufacture of margarines. Incomplete
hydrogenation can lead to the formation of
trans-fatty acids (see box 4.5.1).
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Hyperkeratosis
Excessive thickening of the outer horny layer
of the skin, affecting the palms and soles.

Hyperplasia
An increase in the number of cells in a tissue.

Hypertension
High blood pressure; a risk factor for
cardiovascular and kidney disease.

Hypoxia
Abnormally low levels of oxygen in blood or
tissues.

IARC
International Agency for Research on Cancer
(www.iarc.fr).

IGF binding proteins

Proteins that bind to insulin-like growth
factors (which are implicated in the cancer
process, see Chapter 2) in the bloodstream.

Immune response

The production of antibodies or specialised
cells in response to foreign proteins or other
substances.

Incidence rates

The number of new cases of a condition
appearing during a specified period of time
expressed relative to the size of the
population, for example 60 new cases of
breast cancer per 100 000 women per year.

Inflammation

The immunologic response of tissues to injury
or infection. Inflammation is characterised by
accumulation of white blood cells that
produce several bioactive chemicals, causing
redness, pain, and swelling.

Inflammatory bowel disease

A term used to describe Crohn's disease and
ulcerative colitis: both are characterised by
chronic inflammation of the gut.

Insulin

A protein hormone secreted by the pancreas
that promotes the uptake and utilisation of
glucose, particularly in the liver and muscles.
Inadequate secretion of, or tissue response to,
insulin leads to diabetes mellitus.

Intrinsic sugars

Sugars naturally integrated into the cellular
structure of foods, for example those present
in unprocessed fruits and vegetables.

Intra-abdominal fat

Also known as visceral fat. Fat stored within
the abdomen surrounding the internal organs
(see adipose tissue).

In utero
In the uterus; refers to events that occur
before birth.

Invasive cancer

Tumours that spread into surrounding healthy
tissue.
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Iron-deficiency anaemia

A low blood concentration of haemoglobin
due to a deficiency of iron, due either to
unusually high demands or low intake or
impaired absorption.

Irradiation

Exposure to ionising radiation. Food
irradiation is used to disinfest, sterilise, or
preserve food.

Jewett scale (see Whitemore and Jewett
scales)

K-ras

One of a class of genes (proto-oncogenes)
which when mutated can malfunction to
become an oncogene, promoting the
transformation of normal cells into cancer cells
(see box 2.2).

Lactation
The production and secretion of milk by the
mammary glands.

Lacto-ovo-vegetarian diet

A vegetarian diet characterised by the
inclusion of eggs and dairy products, but no
other animal products.

Latency

The period of time between the onset of a
disease process and its detection or clinical
appearance.

Lean body mass

The mass of those parts of the body that are
not adipose tissue. Lean body mass includes
some lipid and is not synonymous with fat-
free mass.

Lesion

A general term for any abnormality of cells or
tissues, including those due to cancerous
change.

Linoleic acid
An essential n-6 polyunsaturated fatty acid
(C18:2 n6).

Lipids

Naturally occurring organic molecules that are
insoluble in water, including triglycerides;
fatty acids; phospholipids; lipoproteins;
carotenoids; cholesterol, which is a
precursor of steroid hormones and vitamin
D; and the other fat-soluble vitamins A, E, and
K. Lipids are an essential component of cell
membranes and many metabolic processes.

Low-density lipoprotein (LDL) cholesterol
A class of lipoproteins that is the major carrier
of cholesterol in the blood in humans. A high
blood LDL cholesterol concentration is a cause
of coronary artery disease.

Low-income countries

Countries with a gross average annual
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.

Lymphocyte

Several types of white blood cell, part of the
immune system, found in the blood and lymph
glands.

Macronutrient

Those nutrient components of the diet that
provide energy: carbohydrate, fat, and
protein; ethanol also provides energy but is
not a nutrient.

Magnetic resonance imaging (MRI)

A technique that produces images of parts of
the body using analysis of the behaviour of
water molecules within body tissues when
placed in a strong magnetic field.

Malignant

A tumour with the capacity to spread to
surrounding tissue or to other sites in the
body.

Melanoma
Malignant tumour of the skin derived from
the pigment-producing cells (melanocytes).

Membrane potential
The difference in electrical charge across the
cell membrane.

Menarche
The beginning of menstruation (see boxes 6.1
and 6.2).

MET (see metabolic equivalent)

Meta-analysis
The process of using statistical methods to
combine the results of different studies.

Metabolic equivalent (MET)

One MET equals the resting metabolic rate,
measured as the rate of oxygen consumption,
which is approximately 3.5 millilitres of oxygen
per kilogram body weight per minute.
Equivalent to physical activity ratio (see box
5.1).

Metabolic syndrome

A common cluster of a variety of several risk
factors for cardiovascular disease including
insulin resistance, abdominal obesity, high
blood pressure, and abnormal blood lipids.

Metastasis

The spread of malignant cancer cells to
distant locations around the body from the
original site.

Micronutrients

Vitamins and minerals present in foods and
required in the diet for normal body function
in small quantities, conventionally of less than
1 g/day (see box 4.2.3).

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.
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Mineral

An inorganic compound in food required by
the body for normal function, such as calcium,
magnesium, and iron.

Monosaccharide

Simple sugar consisting of a single sugar
molecule, such as glucose, fructose, and
galactose. They form the basis of
disaccharides such as sucrose, and of
oligosaccharides, starch, and non-starch
polysaccharides.

MRI (see magnetic resonance imaging)

Mucosal
Relating to mucous membranes.

Mutagens
Chemical compounds or physical agents
capable of inducing genetic mutations.

Mycotoxins

Toxins produced by fungi (moulds), especially
Aspergillus flavus under tropical conditions
and Penicillium and Fusarium species under
temperate conditions (see box 4.1.4).

Neoplasm
A benign or malignant tumour.

Nested case-control study

A case-control study in which cases and
controls are drawn from the population of a
cohort study; often used for studies of
prospectively collected information or
biological samples.

Neurotransmitter

A chemical secreted by one nerve cell that
stimulates a response in a neighbouring nerve
cell.

Night blindness

A condition in which a person has impaired
vision in the dark, characteristic of vitamin A
deficiency.

Nitrate

A salt containing the nitrate ion, which
contains nitrogen and oxygen in proportion
1:3 (NO,). Derived from decomposing organic
material such as manure, plants, and human
waste, and a component of chemical fertilisers
(see box 4.3.2).

Nitrite

A salt containing the nitrite ion, which
contains nitrogen and oxygen in proportion
1:2 (NO,). Sodium nitrite is added to many
processed meats. Nitrites are also formed in
the body from nitrates in plant foods that are
eaten. When consumed, nitrites can lead to
the generation of N-nitroso compounds,
some of which are known carcinogens (see
box 4.3.2).

Nitrosamines

A group of chemicals formed by the reaction
of nitrites with amines; some nitrosamines
are carcinogens (see box 4.3.2).

N-nitroso compound (see nitrosamines)

Non-caloric sweetener

A food additive that replicates the sweetness
of sugar but with negligible food energy (see
box 4.6.2).

Non-exercise activity thermogenesis
(NEAT)

The energy used in non-conscious or
spontaneous physical activity, such as
fidgeting and posture maintenance.

Non-milk extrinsic sugars

Sugars not present within the cellular
structure of foods, apart from those in milk or
milk products. For example those added to
foods or in juices, syrups, or honey.

Non-starch polysaccharide

A carbohydrate comprising at least 10 simple
sugar molecules; a major component of plant
cell walls and the principal analytic fraction
characterising dietary fibre (see box 4.1.2).

Nucleic acid
The four building blocks of DNA — guanine,
thymine, cytosine, and adenine.

Nutrient

A substance present in food and required by
the body for maintenance of normal structure
and function, and for growth and
development. Nutrients include
macronutrients (fat, protein, and
carbohydrate), which provide energy as well
as performing metabolic and structural
functions, and micronutrients (vitamins and
minerals), which do not provide energy but
are necessary for normal metabolic function.

Obesity

Excess body fat to a degree that increases the
risk of various diseases. Conventionally
defined as a BMI of 30 kg/m? or more.
Different cut-off points have been proposed
for specific populations.

odds ratio

A measure of the risk of an outcome such as
cancer, associated with an exposure of
interest, used in case-control studies;

approximately equivalent to the relative risk.

Oligosaccharide
A compound comprising between 2 and 10
simple sugar molecules (monosaccharides).

Oncogene

A gene whose protein product contributes to
the transformation of normal cells into cancer
cells. Oncogenes result from the mutation of
normal genes called proto-oncogenes (see box
2.2).

Organic compounds

Any member of a large class of chemical
compounds whose molecules contain carbon
(and other elements), with exception of
carbides, carbonates, and carbon oxides. Most
occur naturally only in the bodies and
products of living organisms.

Organic farming

Agricultural production system without or
with only limited use of pesticides, synthetic
fertilisers, growth regulators, and livestock
feed additives (see box 4.9.2).

Osteomalacia

A disease due to vitamin D deficiency
characterised by inadequate bone
mineralisation, pain, and increased bone
fragility.

Osteoporosis

Loss of the tissues of bone (bone cells, mineral,
and protein) to an extent that increases the
risk of fracture.

Oxidative damage

Damage to cells or structures in cells caused by
oxidation, either by chemicals or by radiation.
Some oxidants are generated in the normal
course of metabolism. Oxidation of DNA is
one cause of mutation.

p53

A protein central to regulation of cell growth.
Mutations of the p53 gene are important
causes of cancer (see oncogene and box 2.2).

Pasteurisation

Partial sterilisation of foods at a
temperature that destroys microorganisms
such as bacteria, viruses, moulds, yeast, and
protozoa without major changes in the
chemistry of the food.

Pathogenesis

The origin and development of disease. The
mechanisms by which causal factors increase
the risk of disease.

Pedometer
An instrument that records the number of
steps taken.

Peer review
The scrutiny of scientific papers by one or
more suitably qualified scientists.

Pentosan

A polysaccharide composed of pentose
sugars (with a ring comprising 5 carbon
atoms), for example arabans or xylans.

Phenotype

The characteristics displayed by an organism;
this depends on both the genotype and
environmental factors.

Phosphorylation

Addition of phosphate groups to hydroxyl
groups on proteins, catalysed by a protein
kinase with ATP as phosphate donor. A key
process in cell signalling and energy
transfer.

Physical activity
Any movement using skeletal muscles.

Physical activity level (PAL)

Energy expenditure per day as a multiple of
basal metabolic rate (BMR) (see box 5.2).
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Physical activity ratio (PAR)

The energy cost of an activity per minute
divided by the energy cost of basal
metabolic rate per minute. Thus, the energy
cost of sitting at rest is about 1.2; for walking
at a normal pace, 4; and for jogging, 7.

Phytochemicals

Compounds found in plants not required for
normal structure or function, which may
modify physiological functions and influence
health (see box 4.2.1).

Point estimate

An estimate that is reported as a single value.
The precision of a point estimate is indicated
by the width of the confidence interval that
surrounds it.

Point mutation

Mutation of a single DNA base in a gene often
leading to a single peptide change in a
protein, which can influence its function.

Polycyclic aromatic hydrocarbons

A family of chemical compounds, including
several known carcinogens, formed by
incomplete combustion of organic substances
such as wood, coal, diesel, fat, or tobacco (see
box 4.3.4).

Polymorphisms

Common variations (more than 1 per cent of
the population) in the DNA sequence of a
gene.

Polyphenol

Any of a group of chemical substances found
in plants that have more than one phenol
group per molecule; includes tannins, lignins,
and flavonoids.

Polysaccharide

A polymer composed of multiple subunits of
monosaccharides (simple sugars) linked
together.

Polyunsaturated fatty acids
Fatty acids containing two or more double
bonds.

Pooled analysis (see pooling)

Pooling

In epidemiology, a type of study where
original individual-level data from two or
more original studies are obtained, combined,
and re-analysed.

Positive energy balance (see energy
balance)

Prebiotic

Dietary carbohydrate that reaches the colon,
where it promotes growth of beneficial
bacterial flora (see box 4.10.2).

Precursor

A chemical compound from which another
compound is formed.
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Processed meat

Meat (usually red meat) preserved by
smoking, curing, or salting, or by the
addition of preservatives. Definitions vary
between countries and studies as to what
precisely is included (see box 4.3.1).

Programming

The process whereby events happening during
fetal life (fetal programming), such as growth
restriction, or in infancy can permanently
affect the structure and function of particular
organs, and so also metabolic processes.
Combined with other factors, this can in turn
alter the response to environmental
exposures and so susceptibility to disease.

Promoter region

The region of DNA in a gene which initiates
the transcription of DNA to RNA when the
enzyme RNA polymerase binds to it.

Prostaglandins

A range of hormones derived from essential
fatty acids. Among many other processes,
they influence blood pressure and
inflammation.

Publication bias

A bias in the overall balance of evidence in
the published literature due to selective
publication. Not all studies carried out are
published, and those that are may differ from
those that are not. Publication bias can be
tested for with either Begg's or Egger’s
tests.

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’ (see box 3.4).

RCT (see randomised controlled trial)

Reactive oxygen species
Oxygen-containing radical or reactive ion that
oxidises DNA (removes electrons); can be
hydroxyl radical (OH-), hydrogen peroxide
(H,0,) or superoxide radical (O,-).

Red meat

Meat from domesticated cattle, pigs, sheep,
and goats; not poultry and fish or meat from
wild animals.

Refined sugars

Sugars obtained by purification from plants
which contain it, principally sugar cane or
beet.
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Relative risk (RR)

The ratio of the rate of disease or death
among people exposed to a factor, compared
to the rate among the unexposed, usually used
in cohort studies (see odds ratio).

Resting metabolic rate
Metabolic rate in a fasting subject sitting
quietly (also see basal metabolic rate).

Reverse causation

The situation when an abnormal level of an
exposure is caused by the cancer or its
treatment, rather than the other way round.
For example if cancer causes weight loss, then
the finding that low BMI is associated with
increased risk may reflect weight loss due to
cancer rather than low weight causing cancer.

Ribonucleic acid (RNA)

The molecule created by RNA polymerase from
DNA (transcription) which carries the genetic
message to ribosomes (translation), where
proteins are made.

Rickets

Malformation of the bones in growing
children due to deficiency of vitamin D. In
adults the equivalent is osteomalacia.

RNA (see ribonucleic acid)

Salt iodisation
The practice of fortifying salt with iodide as a
means of ensuring adequate iodine intake.

Satiation

The development of fullness during eating
that limits the size of a meal consumed (see
satiety).

Satiety
The suppression of appetite after eating that
inhibits the starting of eating (see satiation).

Saturated fatty acids
Fatty acids that do not contain any double
bonds.

Selection bias

Bias arising from the procedures used to select
study participants and from factors influencing
participation.

Single bond

A covalent bond between two carbon atoms,
each with two hydrogen atoms, for instance in
saturated fatty acids.

Single nucleotide polymorphism (SNP)
DNA sequence variation where a single
nucleotide in the DNA is altered. SNPs account
for 90% of all human genetic variation (see
polymorphism and point mutation).

SLR (see systematic literature review)
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Smoking (foods)

Smoking is the process of curing, cooking, or
seasoning food by exposing it for long periods
of time to the smoke from a wood fire. ‘Hot
smoking’ is a process that can be used to fully
cook raw meats or fish, while ‘cold smoking’ is
an hours- or days-long process that is generally
used to preserve or flavour foods (usually
meats or fish, but sometimes cheeses,
vegetables, fruits).

SNP (see single nucleotide polymorphism)

Socioeconomic status

A combined product of social and economic
status reflecting education level, personal
wealth, class, and associated factors.

Solvent

Substances (usually liquid) capable of
dissolving or dispersing one or more other
substances.

Spontaneous physical activity (see non-
exercise activity thermogenesis)

Squamous cell carcinoma
A malignant cancer derived from squamous
epithelial cells.

Stabiliser

One of a number of food additives, such as
agar or pectin (used in jam, for example), that
give foods a firmer texture. While they are not
true emulsifiers, they help to stabilise
emulsions.

Statistical significance

The probability that any observed result might
not have occurred by chance. In most
epidemiologic work, a study result whose
probability is less than 5% (p < 0.05) is
considered sufficiently unlikely to have
occurred by chance to justify the designation
‘statistically significant’ (see confidence
interval).

Stem cell
A cell that can self-renew or give rise to a
lineage of more differentiated cells.

Sterilisation

The destruction of bacteria or other
microorganisms by heat, radiation, or
chemical means.

Steroid hormone

One of several hormones derived from
cholesterol and having a central effect on
growth and metabolism.

Supplement (see dietary supplement)

Systematic literature review (SLR)

A means of compiling and assessing published
evidence that addresses a scientific question
with a predefined protocol and transparent
methods (see box 3.5).

Testosterone
An androgenic steroid hormone and the
principal male sex hormone.

Thermodynamics

The branch of physics concerned with the
study of energy and its conversion between
different forms.

Thermogenesis

The process of heat production. In adults,
arising from the metabolic processes during
the digestion and assimilation of food and
during shivering.

Tocotrienol
A form of vitamin E.

Total energy expenditure

The energy expended in a 24-hour period by
an individual or a group of individuals. It
reflects the average amount of energy spent
in a typical day, but may not be the exact
amount of energy spent each and every day.

Transcription
Synthesis of RNA from DNA by the enzyme
RNA polymerase.

Transition cultures

Countries in the process of changing from one
predominant social/cultural structure to
another, for instance moving from lower-
income to higher-income status with the
accompanying changes that this implies.

Translation

The process by which RNA carries the genetic
message from DNA to generate proteins in
the ribosome.

Tumour suppressor gene
A gene whose protein product inhibits tumour
formation (see also oncogene and box 2.2).

uicc
International Union Against Cancer
(www.uicc.org).

Ulcerative colitis

A disease causing chronic inflammation of
the large intestine (colon). Together with
another disease of inflammation of the
intestines called Crohn’s disease, referred to as
inflammatory bowel disease.

Underwater weighing

A method for estimating the proportions of
body fat and lean mass. By comparing weight
underwater with weight on land, and taking
account of the different densities of fat and
lean tissue, the proportions of fat and lean can
be calculated.

UVA/UVB

Ultraviolet light of different wavelengths.
UVA has relatively long wave lengths, UVB
relatively short.

Visceral fat (see intra-abdominal fat)
Waist to hip circumference ratio (WHR)

A measure of body shape indicating fat
distribution.

Weight cycling

Repeated abnormal losses and regains of
weight, often the result of repeated diet
regimes.

Whitemore and Jewett scales
A scale used to describe the stage of prostate
cancer.

WHO
World Health Organization (www.who.int).

Wholegrain

Cereal grain that retains the bran and germ as
well as the endosperm, in contrast to refined
grains that retain only the endosperm. All
components of the grain are retained in their
usual proportions, though the term
‘wholegrain’ may apply to products that
include other constituents, so that the
complete product comprises less than 100%
wholegrain (see box 4.1.1).

WHR (see waist to hip circumference ratio)
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Index

A
Abdominal fatness, 213-14, 225-7
breast cancer, 294
colorectal cancer, 225-6, 287-8
endometrial cancer, 227, 301
pancreatic cancer, 226, 273-4
Adaptation, weight gain, 324-5
Adaptive immunity, 38
Additives, 175-6, 385
Adipose tissue-derived oestrogen, 221
Adiposity rebound, early childhood, 232
Adrenal sex hormones, 232
Adult attained height, 231, 232-7
birth weight, 374
body fatness, 39
breast cancer, 233-5, 293-4
colorectal cancer, 232-3, 288
endometrial cancer, 237, 301-2
obesity, 39
ovarian cancer, 236-7, 297-8
pancreatic cancer, 235-6, 274
thyroid cancer, 318-19
Aflatoxins, 70, 279
dietary fibre, 72-3
liver cancer, 73
AIDS, 351-2
Alcohol, 39, 157-71
breast cancer, 165-8, 291
chronic disease, 354
colorectal cancer, 164-5, 286
composition, 158
consumption patterns, 159
definition, 158
evidence and judgements, 159-71
evidence interpretation, 159
kidney cancer, 170-1, 311
laryngeal cancer, 160-2
liver cancer, 168-70, 279
lymphoid and haemopoietic cancers, 320
mouth cancer, 160-2, 248
oesophageal cancer, 162-4, 257
pharyngeal cancer, 160-2
psychological effects, 157
public health goals, 383-4
recommendations, 383-4, 391
report comparisons, 171, 358
sources, 158
types, 159
Alkenylbenzenes, 175-6
Allium vegetables, 92-3, 267-8
colorectal cancer, 93-4
oesophageal cancer, 86
stomach cancer, 92-3
Alpha-carotene, 101
Alpha-linolenic acid, 136
Alpha-tocopherol, 187
prostate cancer, 109, 308-9
Amenorrhea, 240
Animal fats
colorectal cancer, 286
weight gain determinants, 338-9
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Animal products
consumption trends, 11-12
goals and recommendations, 382-3
see also Meat
Antigrowth signal insensitivity, 42
Antioxidants, 38
Apoptosis evasion, 44-6
Appetite, 329
Arsenic, 150, 152-4, 392
bladder cancer, 153, 314
kidney cancer, 153, 311
lung cancer, 152, 262, 316
skin cancer, 152-3, 316-17
Ascorbic acid (vitamin C), 78, 107-8, 256
Asian diets, 191, 194
Asian populations, body mass index, 213
Aspergillus flavus, 70
Aspergillus parasiticus, 70
Australia, 27

B
Bacteria, 40
Baking, 176
Barbecuing, 177
Barrett’s oesophagus, 38, 254
Beers
composition, 158
consumption patterns, 159
liver cancer, 169
mouth, pharynx, and larynx cancer, 161
oesophageal cancer, 163
sources, 158
Beta-carotene, 185-7
lung cancer, 185, 263
oesophageal cancer, 103, 256
oral cancers, 101
prostate cancer, 105, 308-9
skin cancer, 105, 186-7, 317
Beta-cryptoxanthin, lung cancer, 102
Betel quid, oral cancers, 246
Binge drinking, 159
Biological pathways, 54-5
Biomarkers, 56, 363
Birth weight, 230
Black tea, consumption trends, 149
Bladder cancer, 153, 312-14
dairy products, 133
Egypt, 7
evidence and judgements, 314
evidence interpretation, 313
milk and dairy products, 133
previous report comparisons, 314
supplements, 346
trends, incidence, and survival, 312-13
Body composition, 210-42
Body fatness, 211-28
adult attained height, 39
assessment, 212
body mass index, 212, 325
breast cancer, 218-19, 292-3
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INDEX

classification, 214
colorectal cancer, 216-18, 287
definitions, 212-14
distribution, 213
endometrial cancer, 221-3, 301
evidence and judgements, 214-28
evidence interpretation, 214
gallbladder cancer, 223-4, 276
kidney cancer, 223, 311-12
liver cancer, 224-5, 279-80
lung cancer, 224-5, 264
lymphoid and haemopoietic cancers, 320
measurement, 214
oesophageal cancer, 257-8
pancreatic cancer, 215-16, 273
patterns, 212-14
previous report comparisons, 228
public health goals, 374-9
recommendations, 374-9
regulation, 327-9
reporting bias, 214
thyroid cancer, 318

Body mass index (BMI), 324, 375
body fatness, 212, 325
cancer survivors, 347
chronic diseases, 330
international trends, 13
principle cut-off points, 212-13
risk of death, 329

Boiling, 176, 385

Bottling, 175, 385

Brain growth, 230

Brain tumours, 321

Brazil, 28

Breakfast cereals, 68

Breast cancer, 289-95
abdominal fatness, 294
adult attained height, 233-5, 293-4
alcohol, 165-8, 291
birth weight, 294
body fatness, 218-19, 292-3
evidence and judgements, 291-5
evidence interpretation, 291
fat intake, 138, 294
inherited mutations, 290
international trends, 21
lactation, 240-1, 292
life events, 290
menarche, age of, 232
menopause status unspecified, physical activity, 204
pathogenesis, 290-1
physical activity, 204, 292
postmenopausal see Postmenopausal breast cancer
premenopausal see Premenopausal breast cancer
previous report comparisons, 295
radiation, 291
trends, incidence, and survival, 290
weight gain, 294
Western diets, 194

Breastfeeding, 193, 239-42, 331, 335-6
chronic disease, 354

dietary patterns in adulthood, 195-6
growth, 231
infectious diseases, 352
nutritional deficiencies, 351
public health goals, 388
recommendations, 388
urban-industrial food systems, 8
Broiling, 177
Butter, 139
colorectal cancer, 139
lung cancer, 139, 262
Butyrate, 43

C
Caffeine, sources, 151
Calcium, 43, 134, 187-8
colorectal cancer, 132-3, 286-7
foods containing, 131
prostate cancer, 134, 307
Cancer
common diagnoses, global, 17
hallmarks, 44
incidence measurement, 18-19
international trends, 17
other report findings, 355-8
outcomes, 56-7
principles of, 31
processes linked to, 33, 45
projected increase, 17
Cancer process, 30-46
carcinogen metabolism, 36-7
causes, 37-41
endogenous, 38-40
exogenous, 40-1
cellular, 32-6
nutritional influence, 41-6
principles of, 31-2
Cancer survivors, 342-7
definitions, 343-4
evidence interpretation, 344-5
judgements, 345-7
occurrence, 344
previous report comparisons, 347
public health goals, 389-90
recommendations, 389-90
supplement use, 346
Canning, 175, 385
Cantonese-style salted fish, 120, 392
nasopharyngeal cancer, 125-6, 252
Carbohydrates, 180
Carcinogenesis, 41-2
Carcinogens
cigarette smoke, 40
food, 41
metabolism, 36-7
Carotenoids, 78, 100-6
laryngeal cancer, 100-1
lung cancer, 101-2, 261
oesophageal cancer, 103
oral cancers, 100-1, 248
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pharyngeal cancer, 100-1
prostate cancer, 103-5
skin cancer, 105-6
Carrots
cervical cancer, 94, 304
endometrial cancer, 92
oral cancers, 83-4
stomach cancer, 91
Case-control studies, 50-1
Catch up growth, 231
Cell cycle, 43
Cell proliferation, 42-4
Cell signalling, 33
Cellular cancer prevention, 41
Cellular cancer processes, 32-6
Cereals (grains), 67-74, 180
chronic disease, 353
composition, 69
consumption patterns, 11, 70-1
definitions, 68
dominant indigenous crops, 6
evidence and judgements, 71-3
interpretation, 71
infectious diseases, 351
recommendations, 385
report comparisons, 73, 358
sources, 68
wholegrain, 68, 336-7
Cervical cancer, 302-4
carrots, 94, 304
evidence and judgements, 304
human papilloma viruses, 303
international trends, 21
life events, 304
pathogenesis, 303
previous report comparisons, 304
tobacco use, 304
trends, incidence, and survival, 302-3
Cheese, 133-4, 286, 382
Chemical preservation, 175
Chewing tobacco, 246
Childhood obesity, 10, 326
Children, 335
Chilli, 113, 268
China, 10-11
Cholesterol, 136
Chronic disease, 352-5
Chronic inflammatory conditions, 38
Cigarette smoke, 40
Citrus fruits, 95, 96-7
Coffee, 148, 149, 152
decaffeinated, 149
kidney cancer, 155, 311
pancreatic cancer, 153-4, 273
previous report comparisons, 156
sources, 149
Cohort studies, 51
Colon anatomy, 281
Colorectal cancer, 280-8
abdominal fatness, 225-6, 287-8
adult attained height, 232-3, 288
alcohol, 164-5, 286
animal fats, 286
animal products, 284-5
body fatness, 216-18, 287
butter, 139
calcium, 187-8, 286
cheese, 133-4, 286
dietary fibre, 71-2, 282-3
evidence and judgements, 282-8
evidence interpretation, 282
fish, 125, 285
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folate, 107, 284
fruits, 100, 283-3
international trends, 20
iron, 127
meat, 120-1
Mediterranean diets, 193-4
milk and dairy products, 132-4, 285
nitrates, 284
pathogenesis, 282
physical activity, 202-3, 287
previous report comparisons, 288
processed meat, 123, 284-5
selenium, 111-12, 189, 284, 287
sugars, 144-5, 286
tobacco use, 286
trends, incidence, and survival, 282
vegetables, 91, 93-4, 283
vitamin D, 125-6, 285
waist circumference, 225
waist to hip ratio, 225
Western diets, 194
Colours, added, 176
‘Concentration’ biomarkers, 56
Contaminants, 175, 385
Conventional therapies, 345
Coronary heart disease (CHD), 352
CpG islands, 34
Crop availability differences, 11
Cruciferous vegetables, 37
endometrial cancer, 92
oesophageal cancer, 86
oral cancers, 83
Cultural dietary patterns, 192-3
Cyclin dependent kinases (CDKs), 42
CYP2EI, 37
Cytochrome P450, 36

D
Dairy products
bladder cancer, 133
chronic disease, 354
colorectal cancer, 132-3, 285
composition, 130
consumption patterns, 130-1
definition, 130
evidence and judgements, 131-4
evidence interpretation, 131
infectious diseases, 129-34, 352
lymphoid and haemopoietic cancers, 320
previous report comparisons, 134
prostate cancer, 307
recommendations, 382
sources, 130
testicular cancer, 319
see also Milk
Dansinger trial, 336, 337
Decaffeinated coffee, 149
Descriptive studies, 49
Development see Growth and development
Diallyl disulphide, 43
Dietary assessment methods, 55-6
Dietary constituents, 179-89
evidence and judgements, 183-9
interpretation, 183
previous report comparisons, 189
Dietary fibre, 71-2
aflatoxins, 72-3
colorectal cancer, 71-2, 282-3
foods containing, 69, 80
liver cancer, 73
oesophageal cancer, 72, 255
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weight gain determinants, 337-8
Dietary guidelines, 349
Dietary patterns, 190-6
characterisation, 190
cultural, 192-3
evidence and judgements, 193-6
previous report comparisons, 196
traditional, 191-2
Dietary Patterns and Cancer (DIETSCAN), 195
Dietary recommendations, 180
Dietetics, 190
Diethylstilboestrol, 304
Diet interventions, adult, 333
Diets, 5-10
Differentiation, 35
Disaccharides, 142
DNA, 31-2, 33
damage, 35-6
methylation, 34
repair, 35-6
Dose response, 52
‘Double blind’ RCT, 51
Dried milk, 130
Drink trends, 11-13
Drying, 174, 385

E
Ebbeling trial, 336, 337
Ecological studies, 22-5, 49-50
Effect modification, 56
Eggs, 382
composition, 119
consumption patterns, 120
definition, 117
infectious disease, 351
report comparisons, 358
sources, 117
Egypt, 6-7
Endometrial cancer, 299-302
abdominal fatness, 227, 301
adult attained height, 237, 301-2
body fatness, 221-3, 301
evidence and judgements, 300-2
meat, 122, 300-1
pathogenesis, 300
physical activity, 301
previous report comparisons, 302
trends, incidence, and survival, 299
vegetables, 92, 300
waist circumference, 227
waist to hip ratio, 227
Energy
costs, 200-1
density, 324
intake, 328
output, obesity, 328
requirement, 328
Energy adjustment, 57
Energy balance, 328
body composition and, 330-1
Energy-dense foods
public health goals, 379
recommendations, 379
weight gain determinants, 338
Energy restriction, 46, 328
Environmental factors, 4
Epigenetic regulation, 34
Epstein-Barr virus, 251, 319
Ethanol
breast cancer, 167-8
colorectal cancer, 164-5

definition, 158
kidney cancer, 170
liver cancer, 168-9
European Prospective Investigation into Cancer
and Nutrition (EPIC), 194
Evidence evaluation, 48-62
assessment methods, 55-7
causation and risk, 57-8
epidemiological, 49-52
experimental, 52-5
interpretation issues, 50
judgement, coming to, 58-62
Evidence grading criteria, 60-1, 62
Extrinsic sugars, 141-2

F

Familial adenomatous polyposis (FAP), 38, 282

Famines, 325

Fast food, 325, 339-40, 379

Fats and oils, 135-40, 180-1
breast cancer, 138, 294
composition, 136-7
consumption, 135, 137
definitions, 136
evidence and judgements, 138-9
evidence interpretation, 137-8
lung cancer, 138, 262
lymphoid and haemopoietic cancers, 320
production, 135
purpose, 136
quality, 136
report comparisons, 139, 358
sources, 136

Fat stores, peripheral, 213

Fatty acids, 136

Fermenting, 174-5, 385

Fibre see Dietary fibre

Fish, 125, 382
chronic disease, 353
colorectal cancer, 125, 285
composition, 118-19
consumption patterns, 12, 119
definition, 117
lymphoid and haemopoietic cancers, 320
report comparisons, 128, 358
sources, 117
thyroid cancer, 318

Fish oil supplements, 43

Flavonoids, 37

Flavours, added, 175-6

Flemming trial, 336, 337

Flores trial, 334, 337

Folate, 36, 43, 78, 106-7
colorectal cancer, 107, 284
metabolism, 37
oesophageal cancer, 106-7, 256
pancreatic cancer, 272-3

Food balance sheets, 13

Food-based approach, 60-1

Food consumption measurement, 13

Food diary, 55

Food frequency questionnaires, 55

Food preparation, 176-7, 384-6

Food preservation methods, 174-5, 384-6

Food processing, 175-7, 384-6

Food production methods, 172-4
chronic disease, 354
evidence and judgements, 177
evidence interpretation, 177
infectious diseases, 352
report comparisons, 177, 358
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Food-related disease prevention, 356-7

Food supply measurement, 13

Food systems, 5-10, 173, 190

Food trends, 11-13

Forest plots, 53

Fortification, 182

Foster trial, 336, 337

Fruit(s)
chronic disease, 353
classification, 82
colorectal cancer, 100, 283-4
composition, 79
consumption patterns, 801
global consumption, 73
infectious diseases, 351
laryngeal cancer, 94-5
liver cancer, 100, 278-9
lung cancer, 97-9, 261
lymphoid and haemopoietic cancers, 320
nasopharyngeal cancer, 99, 251-2
nutritional deficiencies, 351
oesophageal cancer, 95-7, 255
oral cancers, 94-5, 247-8
pancreatic cancer, 99-100, 272
pharyngeal cancer, 94-5
recommended minimum daily amounts, 12
report comparisons, 114, 358
sources, 77
stomach cancer, 90, 98-9, 268

Fruit juices, 148-56
chronic disease, 354
composition, 151
consumption patterns, 151
definition, 149
evidence and judgements, 152-6
evidence interpretation, 151-2
sources, 149

Frying, 177

Functional foods, 182

G
G, phase, cell cycle, 42
G, phase, cell cycle, 42
Gallbladder cancer, 223-4, 275-6
Gallstones, 275
Gamma-tocopherol, 109
Garlic, 93-4, 267, 283
Gatherer-hunter food systems, 5-6, 68
Gene expression, 33-4
Gene-nutrient interactions, 362
Genetic material, 31-2
Genetic modification, 174
Genetic polymorphisms, 362
Glucose, 142
Glucosinolates, 37, 43, 92
Glutathione-S-transferases (GSTs), 36, 73
Glycaemic index, 69, 180
Glycaemic load, 69
Grains see Cereals (grains)
Green tea, 150
Grilling, 177, 269, 385
Growth and development, 210-42
definitions, 230-1
evidence and judgements, 231-8
evidence interpretation, 231
patterns, 230-1
prepubertal, 230-1
previous report comparisons, 238
Growth factors, 39, 306
Growth hormones, 231
Growth phases, 230
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Growth signal autonomy, 42
GSTM1, 37

H
Haemopoietic cancers, 318-20
Harvey Berino trial, 336, 337
Health Professionals Follow-Up Study, 194
Healthy diets, 193
trials, 345-6
Height, adult attained see Adult attained height
Helicobacter pylori, 40
in drinking water, 150
salt, 145-6
stomach cancer, 20, 266
Hepatitis virus, 73, 278
liver cancer, 278
Herbicides, 173
Herbs, 78, 113

Hereditary nonpolypopsis colorectal cancer (HNPCC), 282

Heterocyclic amines, 41, 119
High birth weight, 230, 237-8
adult attained height, 374
breast cancer, 294
High fructose corn syrup, 141-2
High temperature food and drink, 155-6, 257
Histone structures, 33
HIV, 351-2
Hodgkin’s lymphoma, 319
Hormone replacement therapy (HRT), 219, 291
Hormones, 39-40, 290
Hot drinks, 148-56
chronic disease, 354
composition, 151
consumption patterns, 151
definition, 149-50
evidence and judgements, 152-6
evidence interpretation, 151-2
sources, 149-50
Household income surveys, 13
Human evolution, 324-5
Human feeding studies, 52-3
Human papilloma viruses, 303
cervical cancer, 303
Hydrogenation, 8, 136-7

|
Immune surveillance hypothesis, 38
India, 14-15
Indole-3-carbinol, 37
Industrial chemicals, 40-1
bladder cancer, 313
lung cancer, 260
stomach cancer, 266-7
Industrial cooking, 176
Industrial dietary patterns, 191-2
Industrial revolution, 7
Infant growth, 230-1
Infectious agents, 40, 351-2
bladder cancer, 313
stomach cancer, 266
Inferring causation, 57
Inflammation, 38-9
chronic conditions, 38
Inherited germ line mutations, 38
Inherited susceptibility, 244
Initiation, 41
Innate immunity, 38
Insulin, 43
Insulin-like growth factor 1 (IGF-1), 39
Insulin-like growth factors (IGF), 306
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Interleukin 6 (IL-6), 39
International Agency for Research on Cancer (IARC), 49
International Classification of Disease (ICD) codes, 57
International variations and trends, 4-29
foods and drinks, activity, and body composition, 11-22
food systems and diets, 5-10
Intestinal bacteria, 165
In vitro studies, 53-4
lonising radiation, 40
Iron, 118, 127, 285
colorectal cancer, 127
Irradiation, 175
Irritant drinks, 150
Isothiocyanates (ITCs), 37

J
Japan, 17-18
Judgement, 58-62
levels and types, 59
robust, basis for, 61-2

K

Kidney cancer, 310-12
alcohol, 170-1, 311
arsenic, 153, 311
body fatness, 223, 311-12
coffee, 155, 311
evidence and judgements, 311-12
evidence interpretation, 311
pathogenesis, 310-11, 313
previous report comparisons, 312
tobacco use, 311
trends, incidence, and survival, 310
Western diets, 195

L
Lactation, 239-42
breast cancer, 240-1, 292
definition, 239-40
evidence and judgements, 240-2
evidence interpretation, 240
ovarian cancer, 242, 298
patterns, 239-40
previous report comparisons, 242
total duration, 241-2
Lactose, 130
Landmark reports, 349
Laryngeal cancer, 245-9
alcohol, 160-2
carotenoids, 100-1
evidence and judgements, 247-9
fruits, 94-5
maté, 155
pathogenesis, 246
previous report comparisons, 249
trends, incidence and survival, 245-6
vegetables, 82-4
Leermarker’s trial, 332
Legumes see Pulses (legumes)
Leukaemia, 319
Life events
breast cancer, 290
cervical cancer, 304
ovarian cancer, 297
Life expectancy, by country, 9
Linoleic acid, 136
Liquors see Spirits/liquors
Literature reviews, systematic, 54
Live animal models, 5

Liver cancer, 277-80
aflatoxins, 73
alcohol, 168-70, 279
body fatness, 224-5, 279-80
dietary fibre, 73
evidence and judgements, 278-80
evidence interpretation, 278
fruits, 100, 278-9
hepatitis virus, 278
international trends, 20
pathogenesis, 278
previous report comparisons, 280
trends, incidence, and survival, 277-8
Low birth weight, 230
Low energy-dense food, 336
Lung cancer, 259-64
animal products, 262
arsenic, 152, 262, 316
beta-carotene, 185, 263
beta-cryptoxanthin, 102
body fatness, 224-5, 264
butter, 139, 262
carotenoids, 101-2, 261
China, 10-11
evidence interpretation, 260
fats and oils, 138, 262
fruits, 97-9, 261
industrial chemicals, 260
international trends, 19
meat, 121-2
pathogenesis, 260
physical activity, 206-7, 263-4
previous report comparisons, 264
processed meat, 124, 262
quercetin, 112, 262
retinol supplements, 184, 263
selenium, 109, 188, 261-3
tobacco use, 260
trends, incidence, and survival, 260
vegetables, 90-1, 261
Western diets, 195
Lycopene, 101, 103-4, 308
Lymphoid cancer, 318-20

M

Macronutrients, 180-1

Maltose, 142

Maté, 148, 392
laryngeal cancer, 155
oesophageal cancer, 155-6, 257
oral cancers, 155, 248
pharyngeal cancer, 155
sources, 150

Matvienko trial, 336, 337

Matrix approach, 58-9

Matrix metalloproteases (MMPs), 46

Meal frequency, 193, 195-6

Meat
chronic disease, 353
colorectal cancer, 120-1
composition, 118
consumption patterns, 119
definition, 117
endometrial cancer, 122
lung cancer, 121-2
lymphoid and haemopoietic cancers, 320
oesophageal cancer, 121
pancreatic cancer, 122
processed see Processed meat
red see Red meat
report comparisons, 128, 358
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sources, 117
Medications, carcinogenic, 41
Mediterranean diets, 191, 193-4

Melanoma skin cancer, beta-carotene supplementation, 187

Menarche, age of, breast cancer, 232
Meningiomas, 321

Meta-analysis, 51-2

Metabolic equivalents (METs), 200
Metastasis, 46

Methodology Task Force, 54, 55
Methylation of DNA, 34

Methylenetetrahydrofolate reductase (MTHFR) gene, 37

Mexico, 26
Micronutrients, 78, 181-3
Micro RNAs (miRNAs), 33-4
Microwaving, 177
Migrant studies, 22-5, 50
Milk, 129-34
bladder cancer, 133, 314
colorectal cancer, 285
composition, 130
consumption patterns, 130-1
definition, 130
evidence and judgements, 131-4
evidence interpretation, 131
lymphoid and haemopoietic cancers, 320
previous report comparisons, 134
products made from, 129
prostate cancer, 307
recommendations, 382
sources, 130
testicular cancer, 319
Minerals, 182
MONICA project, 13
Monosaccharides, 142
Monounsaturated fatty acids, 136
Morbid obesity, gradings, 212-13
Mortality measurement, 18-19
Mo-Suwan trial, 334
Moulds, 41
Mouth cancer, 245-9
alcohol, 160-2
carotenoids, 100-1
evidence and judgements, 247-9
evidence interpretation, 247
fruits, 94-5
maté, 155
pathogenesis, 246
previous report comparisons, 249
trends, incidence, and survival, 245-6
vegetables, 82-4
Western diets, 195
mRNA, 31
Multicentre Growth Reference Study (MGRS), 230
Multiple myeloma, 319
Musculoskeletal system cancers, 320-1
Mycotoxins, 70

N
n-3 fatty acids, 46
Nails, selenium
colorectal cancer, 111
lung cancer, 109
prostate cancer, 110-11
stomach cancer, 111
Nasopharyngeal cancer, 125-6, 250-2
Epstein-Barr virus, 251
evidence and judgements, 251-2
evidence interpretation, 251
fruits, 99, 251-2
pathogenesis, 251
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previous report comparisons, 252
trends, incidence, and survival, 250
variants, 250
vegetables, 90
Nervous system cancers, 321
Nested case-control studies, 51
Nitrates, 118
colorectal cancer, 284
stomach cancer, 269
Nitrosamines
nasopharyngeal cancer, 252
stomach cancer, 266
N-nitroso compounds, 37, 41, 118
Non-Hodgkin’s lymphoma, 319
Non-melanoma skin cancer, 315-16
beta-carotene supplementation, 186-7, 317
Nucleotide excision repair, 36
Nurses Health Study, Western diets, 194
Nutrigenomics, 32
Nutritional deficiencies, other report findings, 350-1
Nutritional patterns, 392
Nutrition interventions, 337
Nutrition over life course, 34
Nutrition status, 56
Nuts and seeds
composition, 80
definition, 77-8
sources, 77-8

o
Obesity
adult attained height, 39
characteristics, 39
childhood, 10, 326
genetically determined, 329
global pandemic, 326-7
hormones and growth factors, 39
physical health problems, relative risk, 326
projected increases, 14
public health issue, 325-6
report findings, 355
see also Overweight
Obesity determinants see Weight gain determinants
Oesophageal cancer, 253-8
alcohol, 162-4, 257
animal products, 256-7
beta-carotene, 103
body fatness, 214-15, 257-8
carotenoids, 103, 256
classification, 254-5
dietary fibre, 72, 255
evidence and judgements, 255-8
evidence interpretation, 254-5
folate, 106-7, 256
fruits, 95-7, 255
high temperature food and drink, 155-6
international trends, 17-19
maté, 155-6, 257
meat, 121, 256
pathogenesis, 254
previous report comparisons, 258
processed meat, 123, 2573
pyridoxine (vitamin B6), 107, 256
tobacco use, 254
trends, incidence and survival, 254
vegetables, 84-6, 255
vitamin C, 107-8, 256
vitamin E, 108, 256
Western diets, 194
Oestradiol, fats and, 139
Oestrogen, 39, 139
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adipose tissue-derived, 221
Oils see Fats and oils
Oncogenes, 35
Oral combined contraceptive pill, 39
Organic farming, 174
Ovarian cancer, 296-8
adult attained height, 236-7, 297-8
evidence and judgements, 297-8
evidence interpretation, 297
lactation, 242
pathogenesis, 296-7
trends, incidence, and survival, 296
vegetables, 91-2
Overweight
children, 10, 326
determinants see Weight gain determinants
gradings, 212-13
increase estimates, 327
international trends, 13-14
prevalence estimates, 327
principal cut-off points, 212
rates, 323
risks, 329-30
Oxidative stress, 38

P
p53 gene, 44
Packaging, 176
Palm oil, 137
Pancreatic cancer, 271-4
abdominal fatness, 226, 273-4
adult attained height, 235-6, 274
body fatness, 215-16, 273
coffee, 153-4, 273
evidence and judgements, 272-4
evidence interpretation, 272
folate, 106
fruits, 99-100
meat, 122
pathogenesis, 272
physical activity, 207-8
previous report comparisons, 274
trends, incidence, and survival, 271-2
Western diets, 195
Pasteurisation, 175
Patient-centred Assessment and Counselling
for Exercise (PACE) Trial, 332
Patterns, 391-3
integrated approach, 391-2
national recommendations, integration with, 392
regional and special circumstances, 392
Peasant-agricultural food systems, 6-7
Peripheral fat stores, 213
Personal recommendations, 373-90
alcohol, 384
animal foods, 383
body fatness, 375
breastfeeding, 388
cancer survivors, 390
food processing and preservation, 385
physical activity, 377
plant foods, 381
supplementation, 387
weight gain, 379
Pesticides, 173
Pharyngeal cancer, 245-9
alcohol, 160-2
carotenoids, 100-1
evidence and judgements, 247-9
evidence interpretation, 247
fruits, 94-5

maté, 155
pathogenesis, 246
previous report comparisons, 249
vegetables, 82-4
Western diets, 195
Phase | metabolising enzymes, 36
Phase Il metabolising enzymes, 36
Phenacetin, 311
Phenolic compounds, 43
Physical activity, 198-209
achieving healthy levels, 377
breast cancer, 204, 292
cancer survivors, 347
colorectal cancer, 202-3, 287
definition, 15, 199-200
endometrial cancer, 205-6, 301
evidence and judgements, 201-8
evidence interpretation, 201
interventions
adult, 333
children, 334
lung cancer, 206-7, 263-4
measurements, 56
pancreatic cancer, 273
public health goals, 376-8
recommendations, 376-8
report comparisons, 208, 354
types and levels, 200-1
weight gain determinants, 332-5
Physical activity levels (PALs), 200-1
future influences, 16
international trends, 14-17
projected levels of inactivity, 15
urban-industrial food systems, 10
Phytochemicals, 79, 182-3
Phytoestrogens, 43, 46
Pituitary hormones, lactation, 240
Plantains see Roots, tubers, and plantains
Plant-based diets, 191-2
Plant foods, goals and recommendations, 380
Poland, 20-1
Polychlorinated biphenyls (PCBs), 401
Polycyclic hydrocarbons, 36, 41, 119
Polyunsaturated fatty acids, 130, 136
'Portfolio’ approach, 58
Postmenopausal breast cancer, 292
abdominal fatness, 226
adult attained height, 234, 293
body fatness, 219-20
fats and oils, 138-9
physical activity, 205
waist circumference, 226
waist to hip ratio, 226
weight gain, 227-8
Western diets, 195
Poultry, 382
composition, 118
consumption patterns, 119
definition, 117
sources, 117
Pound of Prevention trial, 332
Premenopausal breast cancer, 292
adult attained height, 235, 293
body fatness, 220-1
fats and oils, 138
high birth weight, 237-8
physical activity, 204-5
Prepubertal growth, 230-1
Processed meat, 117, 123-4
colorectal cancer, 123, 284-5
lung cancer, 124, 262
oesophageal cancer, 123, 257
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prostate cancer, 307
stomach cancer, 124, 268-9
Progesterone, 221
Projections, 244
Promotion, 41-2
Prostate cancer, 305-9
alpha-tocopherol, 109, 187
beta-carotene, 105, 185, 308-9
calcium, 134, 307
carotenoids, 103-5
evidence and judgements, 306-9
evidence interpretation, 306
gamma-tocopherol, 109
international trends, 21-2
lycopene, 103-4
milk and diary products, 131-2
pathogenesis, 306
physical activity, 208
processed meat, 124
pulses, 113
report comparisons, 309
selenium, 109-10, 188
soya, 113
tomatoes, 103
trends, incidence, and survival, 305-6
vitamin E, 108-9
Western diets, 194
Prostate specific antigen (PSA), 305
Proteins, 180-1, 183
Pro-vitamin A carotenoids, 101, 103
Public health goals, 373-90
alcohol, 384
animal foods, 382
body fatness, 375
breastfeeding, 388
food processing/preservation, 385
physical activity, 377
plant foods, 380-1
principles of
broad based, 369
cancer, 370
challenging, need to be, 372
global, 369
gradual changes, 372
impact, 370
integrated, 369
other disease prevention, 371
quantification, 371
supplementation, 387
weight gain, 379
Pulses (legumes), 112-13
composition, 80
consumption patterns, 81
definition, 77
prostate cancer, 113, 306
sources, 77
stomach cancer, 112-13, 268
Pyridoxine (vitamin B6), 78, 107, 256

Q
Quantification of risk, 58
Quercetin, 78

lung cancer, 112, 262

R
Radiation, 40, 291, 316
Randomised controlled trials (RCT), 51, 345-7
Rapeseed oil, 137
Raw vegetables
oesophageal cancer, 85
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oral cancers, 83
stomach cancer, 89

Reactive oxygen species, 38, 44

‘Recovery’ biomarkers, 56

Rectal cancer, 20, 22, 217

Red meat
colorectal cancer, 284
endometrial cancer, 300-1
lung cancer, 262
lymphoid and haemopoietic cancers, 320
oesophageal cancer, 256
pancreatic cancer, 273

Red wine, composition, 158

Refrigeration, 144, 385

Religious diets, 192

Renal cancer see Kidney cancer

Replicative potential, limitless, 42-4

Report findings, other, 348-58
cancer, 355-8
chronic disease (non-cancer), 352-5
comparisons, 355
data interpretation, 350
diseases and exposures, 349
infectious diseases, 351-2
method, 349-50
nutritional deficiencies, 350-1
obesity, 355
physical activity, 354
reports reviewed, 349-50
weight gain, 355

Research issues, 360-3
cancer survivors, 363
environmental and genetic factors, 362
evidence updating, 361
food production methods, 363
geographic variations, 363
growth and development, 362-3
measurement improvement, 363
nutrition linkage mechanisms, 362
principles, 361
weight loss, 362

Retinoic acid, 42

Retinol, 184-5
lung cancer, 184, 263
skin cancer, 184, 317

Risk quantification, 58

Roasting, 176

Roots, tubers, and plantains, 67-74
composition, 69
consumption patterns, 70-1
definitions, 68-9
evidence and judgements, 71-3
evidence interpretation, 71
oesophageal cancer, 86
previous report comparisons, 114
stomach cancer, 91

Ruminant animals, 130

S

Salt, 141-7
chronic disease, 353-4
composition, 143
consumption patterns, 143
definition, 142
evidence and judgements, 144-7
evidence interpretation, 143-4
report comparisons, 147, 358
sources, 142
stomach cancer, 269

Salted foods, 143
recommendations, 385
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stomach cancer, 146, 269-70

Saturated fats, 136

Schistosomiasis, 150, 313

Schmidtz trial, 332

Sedentary activity, 16, 201, 335

Seeds see Nuts and seeds

Selenium, 36, 78, 188-9
cancer survivors, 346
colorectal cancer, 111-12, 189, 284, 287
foods containing, 109
lung cancer, 109, 261-3
prostate cancer, 109-10, 307-8
skin cancer, 188-9, 317
stomach cancer, 111, 268

Seventh-day Adventist diets, 195

Sex hormones, 39, 232

Sexual maturity, 232

Shah trial, 336, 337

Sheppard trial, 336, 337

Silverman trial, 336

Skin cancer, 315-17
arsenic, 152-3, 316-17
beta-carotene, 105, 317
supplementation, 186-7
carotenoids, 105-6
evidence and judgements, 316-17
evidence interpretation, 316
pathogenesis, 316
previous report comparisons, 317
retinol supplements, 184, 317
selenium, 188-9, 317
trends, incidence, and survival, 315-16

Smoked foods, 127, 269

Sodium, 143, 145

Soft drinks, 148-56
chronic disease, 354
consumption patterns, 151, 152
definition, 149
evidence and judgements, 152-6
evidence interpretation, 151-2
sources, 149

Soft juices, composition, 151

Solvents, 176

South Africa, 8-9

Soya
prostate cancer, 113, 306
stomach cancer, 112-13

Soya bean oil, 137

Spain, 22-3

Spices, 78, 113

Spirits/liquors
composition, 158
laryngeal cancer, 161-2
liver cancer, 170
mouth cancer, 161-2
oesophageal cancer, 164
pharyngeal cancer, 161-2
sources, 158

Starchy foods, 69, 381

Steaming, 176, 385

Stem cells, 35

Steroid hormones, fats and oils, 139

Stewing, 176

Stomach cancer, 265-70
animal products, 268-9
chilli, 113, 268
China, 10
evidence and judgements, 267-70
evidence interpretation, 267
fruits, 90, 98-9, 268
grilled/barbecued meat, 127-8
Helicobacter pylori, 20, 266

industrial chemicals, 266-7
infectious agents, 266
international trends, 19-20
migrant mortality, 22
nitrates, 269
nitrosamines, 266
pathogenesis, 266
previous report comparisons, 270
processed meat, 124, 268-9
pulses (legumes), 112-13, 268
salt, 145-6
salted foods, 146, 269-70
selenium, 111, 268
smoked foods, 127
soya, 112-13
trends, incidence, and survival, 265-6
vegetables, 86-93, 267
Western diets, 194
Study design options, 361
Sucrose, 142
Sugars, 8, 141-7
chronic disease, 353-4
colorectal cancer, 144-5, 286
composition, 142-3
consumption patterns, 143
definition, 142
dietary requirement, 142-3
evidence and judgements, 144-7
evidence interpretation, 143-4
extrinsic, 141-2
manufactured foods, 142
previous report comparisons, 147
public health goals, 381
recommendations, 381
report comparisons, 358
sources, 142
Sugary drinks
public health goals and recommendations, 379
recommendations, 379
weight gain determinants, 339
Sunflower seed oil, 137
Sunlight, 40
Supplementation, 179-89
bladder cancer, 346
cancer survivors, 346
chronic disease, 354
evidence and judgements, 183-9
evidence interpretation, 183
infectious diseases, 352
levels, 183
nutritional deficiencies, 351
phytochemicals, 182-3
public health goals, 386-7
recommendations, 386-7
report comparisons, 189, 358
Surveillance, Epidemiology and End Results (SEER) programme, 57
Sustained angiogenesis, 46
Sweeteners, chemical, 143
Swinburn trial, 336, 337
Systematic literature reviews, 54

T

Tap water quality, 149

Tea, 148
consumption trends, 149, 152
previous report comparisons, 156
sources, 149-50

Television viewing, 331, 340

Telomeres, 42

Testicular cancer, 319

Theophylline, 151
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Therapies

conventional, 345

unconventional, 345
Thermodynamics, 327-8
Thyroid cancer, 318-19

adult attained height, 318-19

body fatness, 318

Western diets, 195
Tissue invasion, 46
Tobacco use, 40, 393

bladder cancer, 313

cervical cancer, 304

chewing, 246

colorectal cancer, 286

kidney cancer, 311

lung cancer, 260

oesophageal cancer, 254

oral cancers, 246-7, 248
Tomatoes

oesophageal cancer, 86

oral cancers, 84

prostate cancer, 103

stomach cancer, 88-9
Toubro trial, 336, 337
Trace elements, 182
Traditional dietary patterns, 191-2
Transcription factors, 33, 35
Trans-fatty acids, 136-7
Transport-related physical activity, 15
Trends see International variations and trends
Triglycerides, 136
Tubers see Roots, tubers, and plantains
Tumour suppressor genes, 35, 38
Tylosis A, 254

V]

Undernutrition, 39, 232

United Kingdom, 18-19

United States of America, 24-5

Unsaturated fats, 136

Urban industrial food systems, 7-10
dietary patterns, 190
ill-effects, 9

UV-damaged cells, 316

UV radiation, 40

\

Vegan diets, 192

Vegetables
allium see Allium vegetables
chronic disease, 353
classification, 82
composition, 79
consumption patterns, 80-1
cruciferous see Cruciferous vegetables
definition, 77
endometrial cancer, 92
global consumption, 73
green leafy
oesophageal cancer, 86
oral cancers, 83
ovarian cancer, 92
stomach cancer, 88, 91
infectious diseases, 351
laryngeal cancer, 82-4
lymphoid and haemopoietic cancers, 320
mouth cancer, 82-4
nasopharyngeal cancer, 90
non-starchy
colorectal cancer, 283
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endometrial cancer, 300
lung cancer, 90-1, 261
mouth cancer, 82-4, 247
nasopharyngeal cancer, 251
oesophageal cancer, 84-5, 255
ovarian cancer, 91-2, 297
stomach cancer, 86-7, 267
weight gain determinants, 338
nutrient bioavailability, 79
nutritional deficiencies, 351
ovarian cancer, 91-2
pharyngeal cancer, 82-4
preparation, 79
previous report comparisons, 114
raw see Raw vegetables
recommended minimum daily amounts, 12
report comparisons, 358
sources, 77
thyroid cancer, 318

Vegetarian diets, 192, 195

Veterinary drugs, 173-4

Viruses, 40

Vitamin(s), 130, 181-2, 183

Vitamin A, 42, 184-5

Vitamin C, 78, 107-8, 256

Vitamin D, 40
colorectal cancer, 125-6, 285
meat, 118

Vitamin E, 78
oesophageal cancer, 108, 256
prostate cancer, 108-9, 308

W
Waist circumference
colorectal cancer, 225
endometrial cancer, 227
pancreatic cancer, 226
postmenopausal breast cancer, 226
Waist to hip ratio
colorectal cancer, 225
endometrial cancer, 227
pancreatic cancer, 226
postmenopausal breast cancer, 226
Water, 148-56
chronic disease, 354
composition, 150
consumption trends, 149, 151
contamination, 150
definition, 149
evidence and judgements, 152-6
evidence interpretation, 151-2
fluoridation, 176
sources, 149
Weight control, 329
Weight gain
adult, 213-14, 227-8
breast cancer, 294
fast food, 339-40
pancreatic cancer, 226
public health goals, 378-9
recommendations, 378-9
report findings, 355
Weight gain determinants, 322-41
animal fats, 338-9
definitions, 323-4
evidence and judgements, 331-40
evidence interpretation, 330-1
incidence, 324-7
method, 330
physical activity, 332-5
previous report comparisons, 341
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trends, 324-7
Western diets, 192, 194-5
colorectal cancer, 194
kidney cancer, 195
lung cancer, 195
oesophageal cancer, 194
pharyngeal cancer, 195
stomach cancer, 194
White vegetables, stomach cancer, 88-9
Wholegrain cereals, 68, 336-7
Whole milk, composition, 130
Wines
composition, 158
consumption patterns, 159
laryngeal cancer, 161
liver cancer, 169
mouth cancer, 161
oesophageal cancer, 163-4
pharyngeal cancer, 161
sources, 158
Women's Healthy Lifestyle Project, 332
World Bank Living Standards Measurement Study, 13

Y
Yoghurt, 130
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