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« Vegetables and fruits - from latest science to policy in action »

Editorial
There is strong evidence that vegetables, fruits and other foods
containing dietary fibre protect against a range of cancers as well
as protecting against weight gain and obesity. Because of this one
of the World Cancer Research Fund’s 10 Recommendations for
Cancer Prevention is “Eat more of a variety of vegetables, fruits,
whole grains, and pulses such as beans”. But research is still a long
way from knowing exactly how such plant foods exert a protective
effect. New approaches to better understand the complex
interactions that lead to cancer and the beneficial effects of fruits
and vegetables and other plant foods are under way and hold
promise for the future, as outlined in the first article.
Cancer can take many years, indeed decades, to develop and so it’s
important to start young when developing healthy eating habits.
After the family, schools usually have the greatest influence on
children. Schools help shape habits and ways of life that can often
persist into adulthood. For this reason schools are identified as a
key actor group in the WCRF Policy Report, Policy and Action for
Cancer Prevention.
School based initiatives have been used in many countries to help
increase children’s fruit and vegetable consumption. The second
article examines why these initiatives work, why sometimes they
don’t and what can be done to design more effective policies to
boost fruit and vegetable intake in schools.
Kate Allen
Executive Director (Science and Public Affairs),
World Cancer Research Fund (WCRF) International

Editorial Board
E. Bere • University of Agder • Faculty of Health and Sport,
Norway
E. Birlouez • Epistème • Paris, France
I. Birlouez • INAPG • Paris, France
MJ. Carlin Amiot • INSERM • Faculté de médecine de la
Timone • Marseille, France
S. Kim • Center for Disease Control and Prevention
• Atlanta, USA
V. Coxam • INRA Clermont Ferrand, France
N. Darmon • Faculté de Médecine de la Timone, France
ML. Frelut • Hôpital Saint-Vincent-de-Paul • Paris, France
T. Gibault • Hôpital Henri Mondor • Hôpital Bichat • Paris,
France
D. Giugliano • University of Naples 2, Italy
M. Hetherington • University of Leeds, UK
S. Jebb • MRC Human Nutrition Research • Cambridge, UK
JM. Lecerf • Institut Pasteur de Lille, France
J. Lindstrom • National Public Health Institute • Helsinki,
Finland
C. Maffeis • University Hospital of Verona, Italy
A. Naska • Medical School • University of Athens, Greece
T. Norat Soto • Imperial College London, UK
J. Pomerleau • European Centre on Health of Societies in
Transition, UK
E. Rock • INRA Clermont Ferrand, France
M. Schulze • German Institute of Human Nutrition
Potsdam Rehbruecke, Nuthetal, Germany
J. Wardle • Cancer Research UK • Health Behaviour Unit
• London, UK

IFAVA Contacts info
HEAD OFFICE
International Fruit And Vegetable Alliance
c/o Canadian Produce Marketing Association
162 Cleopatra
Ottawa, Canada, K2G 5X2
IFAVA CO-CHAIR
Paula Dudley - New Zealand
paula@5aday.co.nz
IFAVA CO-CHAIR
Sue Lewis - Canada
slewis@cpma.ca

Board of Directors
S. Barnat • Aprifel • France
L. DiSogra • United Fresh • USA
P. Dudley • Co-Chair • United Fresh • New Zealand
S. Lewis • Co-Chair • Fruits and Veggies - Mix it up!™
• Canada
E. Pivonka • Fruits & Veggies - More Matters • USA
M. Slagmoolen-Gijze • Groenten Fruit Bureau • Netherlands

Scientific Clearing House Committee
S. Barnat • Aprifel • France
E. Pivonka • Fruits & Veggies • More Matters • USA
C. Rowley • Go for 2&5® • Horticulture - Australia • Australia

www.ifava.org

International Fruit and Vegetable Alliance

Vegetables, fruits and cancer:
where are we now?
Giota Mitrou (Head of Research Funding), Fiona Veira-McTiernan, (Science Programme Manager),
Martin Wiseman (Medical and Scientific Adviser)
WCRF International
Overview
Perhaps the most recognised of health messages is “at least
5 a day” for portions of vegetables and fruits, based on
epidemiologic and laboratory studies linking higher intake
of these foods with lower risk of heart disease and some
cancers.
The 1997 expert report from the World Cancer Research
Fund (WCRF) and the American Institute for Cancer Research
(AICR) found convincing evidence that higher intake of
vegetables and fruits reduced risk of several cancers. In
2007, the second WCRF/AICR expert report re-evaluated the
evidence. This review – the most comprehensive and rigorous
of its type – was more cautious in ascribing causal effect, but
nevertheless considered the evidence strong enough to make
recommendations1.
The evidence supporting these (and other) recommendations
is now being updated as part of the WCRF International
Continuous Update Project (CUP), and is judged by an
independent expert panel, which will draw conclusions and
make recommendations.

Current knowledge
The most recent conclusions from the independent Expert
Panels for the 2007 report and the CUP are that higher
intakes of vegetables and fruits probably reduce risk of
cancers of the mouth, larynx and pharynx, oesophagus,
lung and stomach. These cancers have well-established
external causes – tobacco, alcohol and infection. While
the most well known mechanisms proposed for a beneficial
effect of vegetables and fruits focus on their antioxidant
potential, there is increasing interest in possible interactions
between several plant constituents and infectious agents. For
example, evidence is accumulating for a subtle impact of
folate status in modulating the response to infection with the
human papilloma virus, a known cause of some head and
neck cancers as well as cervical cancer2.

The methodological challenge
Better description of the molecular mechanisms underpinning
cancers, in particular those related to infection, will bring
about a more sophisticated understanding of the complex

interactions that eventually lead to cancer. But this is just the
beginning of an enormous shift in how the roles of individual
food components, foods or patterns of diets in health in
general and cancer in particular are perceived.
There are imperfect tools for establishing levels of
consumption of vegetables and fruits and their various
bioactive constituents. What is required is to establish such
exposure over decades, and to discriminate between different
types of vegetables and fruits, with precision and accuracy.
The tools currently available enable strong conclusions
to be drawn for broad categories of vegetables or fruits,
but are far from being able to pinpoint specific molecular
effects. In the future, integration of molecular techniques
into epidemiologic and clinical studies has great potential to
increase this understanding.

A holistic approach
In the face of these obstacles, what can be said? Most dietary
characteristics are in some way associated with each other –
people who eat more of one type of vegetable are more likely
to eat another; those who eat plenty of plant foods often eat
less animal products; and people who follow a healthy dietary
pattern tend to smoke less and be more physically active. This
suggests a cautious approach to making recommendations
– WCRF recommends at least five portions of non-starchy
vegetables and fruits a day as part of a broad approach, to “eat
mostly foods of plant origin”, taking account of the impact of
whole grains and pulses, and of plant foods in general being
low in energy and useful for body weight maintenance. This
recommendation, together with recommendations to limit
intake of meat, alcohol and salt, is itself part of a more holistic
approach to a healthy pattern of diet and other behaviours
including physical activity.
The evidence that vegetables and fruits help prevent certain
types of cancer is strong enough to recommend their
consumption, but confidence in the impact will be increased
by adopting as many recommendations as possible, as
part of a pattern of healthy behaviour. Several studies
have shown that the more people follow the WCRF/AICR
recommendations, the lower is their risk not just of cancers
but also other chronic diseases. Vegetables and fruits are a
key marker of this healthy lifestyle.
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Why are fruit and vegetable initiatives in schools effective
(and why are they sometimes not)?
Corinna Hawkes
Head of Policy and Public Affairs, WCRF International

Vegetables can be a hard sell
“My kids just don't like vegetables.” How many times
have you heard that!
Anyone who has ever been around infants and young
children will know vegetables are a tougher sell than
many other foods. They get thrown on the floor. They
get pushed to the side of the plate. They get left to the
end of the meal. Many fruits can be a tough sell too. It’s
hardly surprising that people in most countries around
the world are still not eating enough vegetables and fruits
for optimum health.
Parents shouldn’t feel guilty though, or be unduly harsh on
the children, because it’s routed in science. Biologically it
is easier to like sweet, energy-dense foods.

Effective programmes

greater consumption at the time and later in life9. By
exposing kids to fruits and vegetables and providing
the opportunity for repeat tasting opportunities, these
programmes can have the effect of increasing preferences
for fruits and vegetables.
This is clearly shown by evaluations of programmes
which measure preferences as an outcome: before
the programmes, kids say they don’t like the produce;
afterwards they say they do10. The Food Dudes programme
is explicitly based on the science of preference formation
and uses exposure combined with modelling and rewards
to effectively boost consumption11. This is good news
because it means children take their preferences home
with them and don’t eat less at other times of day. Indeed,
many studies show positive impacts
on total daily intake3.

"When children are
repeatedly exposed
to tasty vegetables
and fruits, their
liking increases"

This is always going to make
vegetables and fruits – especially
vegetables – a harder sell for
children. At the same time, it is
known that actions to promote
fruit and vegetable consumption
can work. Take the evidence from
studies of school-based programmes.
Systematic reviews of the evidence show these can
be effective1-4. National school fruit and vegetable
programmes show positive results; 18 of 21 EU Member
States that reported on the results on the EU School Fruit
Scheme reported positive impacts on consumption5;
so did the evaluation of the Fresh Fruit and Vegetable
Programme in the United States6.

Overcoming barriers to access
So given that fruits and vegetables can be a hard sell, why
do these programmes work? A leading reason is that they
overcome barriers to access for kids actually like fruits and
vegetables but who don’t get enough at home. Increases
of intake are often higher among children who initially
eat less, suggesting that the programmes are removing
a constraint to access5-7. Evidence from free schemes
also suggests they enhance access. The free scheme that
was in place in Norway until recently was used by all
socioeconomic groups – effectively reducing inequalities
in intake. In contrast, the subsidised scheme also in place
was used mainly by children of higher socioeconomic
status who already consume a lot of fruits and vegetables,
and therefore had little impact on access8.

An opportunity for healthy preference learing
A second leading reason that they can help fruit and
vegetable programmes work is that children to learn to
like fruits and vegetables. There is strong evidence that
when children are repeatedly exposed to tasty vegetables
and fruits, their liking increases, and this then leads to

The need for sustained action

The picture isn’t entirely rosy,
however. The effects are relatively
modest – the most recent metaanalysis showed an effect of 0.32
portions per day for children aged
5-123. However, this would be
expected when the main challenge is low preferences
at baseline since preferences take time to form and
change. As shown by an intervention in the Netherlands,
programmes which provide opportunities for repeated
exposure are more likely to be effective over the longer
term12. Therefore it seems that to have a sustained effect,
initiatives need to run over several years2.
Modest impacts could also be expected when initiatives
act to overcome barriers to access. This is because of
problems beyond the school gate. For example, a study of
First Nation Canadians showed that a multi-component
fruit and vegetable programme significantly improved
preferences for vegetables and fruit in the participating
students yet did not improve self-efficacy to consume13.
This finding was attributed in part to community-level
barriers to healthy eating.

Heterogeneity of effects
Along with modest outcomes, there is also a lot of
variability. While many programmes work, some do not.
In addition, some elements appear effective in some
circumstances but ineffective in others. For example,
evaluation of the Northern Fruit and Vegetable Pilot
Programme in Canada found no evidence that including
education in a free scheme boosted effectiveness10. Yet in
other cases, educational programmes have been found to
be effective in changing preferences14.

Multi-component approaches
The evidence indicates that the effects of fruit and
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Why are fruit and vegetable initiatives in schools effective
(and why are they sometimes not)?
vegetable initiatives depends on whether they are
adequately tailored to the target population. For
example, initiaves that create access won't make any
difference for children who already eat enough at home;
repeat exposure won’t make any difference to children
who already like them; education won't work if the kids
don’t like the produce. This likely explains why “multicomponent” approaches have, on balance, proved more
effective – because they capture the variations within and

between children in individual schools2,4.
Programmes to promote fruit and vegetable intake in
schools are much more likely to work when they are
based on an understanding of the mechanisms through
which they can have an effect, such as creating access
and/or preference learning. Paying greater attention to the
characteristics of young children in schools could go a
long way in helping design more effective policies and
programmes to boost fruit and vegetable consumption.
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