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Two apples and ﬁve carrots a day keep the
doctor away: Strategies to increase fruit and
vegetable consumption
(See paper by Booth and colleagues, pages 115–120)
It would seem that one of the few, if not only, noncontroversial issues in nutrition, is that fruit and vegetables
are good for health, and generally the more, the better (with
the possible exception of fruit juice and potatoes). Worldwide, dietary guidelines of one sort or another include a
message on fruit and vegetables. Such advice may range from
a qualitative food-based dietary guideline approach, as commonly seen in developing countries (e.g. Eat plenty of fruits
and vegetables every day; South Africa1), to a more quantitative approach that defines portion sizes and types, as the case
for the American dietary guidelines (‘Two cups of fruit and
21⁄2 cups of vegetables per day are recommended for a
2000-calorie intake’ and ‘. . . select from all five vegetable
subgroups (dark green, orange, legumes, starchy vegetables,
and other vegetables) several times a week’2).
The Global Burden of Diseases Project estimated that up to
2.6 million lives per year could potentially be saved if fruit
and vegetable consumption was sufficiently increased.3 International agencies have identified the level of evidence to be
convincing for a reduced risk between fruit and non-starchy
vegetable intake and cardiovascular disease4 and probable for
a reduced risk for some cancers, diabetes and obesity, as well
as for the prevention of several micronutrient deficiencies.4,5
The DASH diet demonstrated, unequivocally, that a diet
rich in fruit and vegetables significantly reduces systolic and
diastolic blood pressure, in both normotensive and hypertensive individuals.6 The follow-up DASH Sodium study
investigated the additional benefits of salt restriction over
and above the merits of the DASH diet.7
The paper of Booth and colleagues (page X)8 has demonstrated that the WELL diet, which is based on their previous
OZDASH diet,9 resulted in a mean intake of 8.7 serves of fruit
and vegetables per day at three months. What makes the
findings of Booth et al.’s study even more impressive is that
the study group comprised men who were healthy, and had
normal blood pressure. In the parent paper to that of Booth
et al. more detailed information is provided on the components of the intervention.10 Participants were assisted by a
trained dietitian to set goals for diet (ⱖthree goals) and
exercise (ⱖone goal) at each visit. The main difference
between the control (low fat) diet and the WELL diet was that
the WELL diet group was provided with specified targets for
fruit, vegetable and dairy intake, and received individual
feedback about adherence to these targets. The Booth paper
raises four key questions relating to interventions aimed at
increasing fruit and vegetable consumption: ‘What targets
should we be aiming for?’, ‘What is the most effective type of
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intervention to change fruit and vegetable behaviour?’, ‘Are
changes in fruit and vegetable consumption sustainable in the
long term?’ and ‘Can a one-size-fits-all approach be adopted?’.

DIETARY RECOMMENDATIONS FOR
FRUIT AND VEGETABLE INTAKES
Current international recommendations propose the intake
of a minimum of 400 g of fruit and vegetables per person per
day, excluding potatoes and other starchy tubers.4 Translation of the findings of the WELL diet,8 which recommends at
least four servings each of fruit and vegetables into dietetic
practice, may result in confusion, both among the public and
health professionals who have been exposed for a decade to
the Australian Guide to Healthy Eating11 and more recently,
the Go for 2 & 5 campaign.

EFFECTIVENESS OF
INTERVENTIONS ON FRUIT AND
VEGETABLE CONSUMPTION
Population strategies
For several years now, many countries including Australia,
UK, Nordic countries, Northern Ireland and USA, have
adopted typically ‘5-a-day’ type campaigns. There is evidence
that the majority of these interventions lead to increased
consumption, at least in the short term12–15 by about 17% over
that of control groups, representing an average increase of 0.6
servings per day.12 In Australia, the recent evaluation of
Western Australia’s Go for 2 & 5 fruit and vegetable social
marketing campaign, found that the campaign successfully
reached the target audience, and increased awareness of the
recommended serves of fruit and vegetables.16 However, disappointingly, the population net increase in mean number of
serves of fruit and vegetables per day over three years was
only 0.8 (0.2 serves of fruit and 0.6 serves vegetables) and the
increase was not significant for fruit.
Similarly to Western Australia, the national Go for 2 & 5
campaign has been successful in generating awareness, both
among parents of 0–17 year olds and among children
aged 9–12 years, and has increased knowledge in these
groups.17
It has been estimated that in excess of $15 million will
have been spent on the Go for 2 & 5 campaign at the
government level in the period through to June 2008.18 This
represents a leveraged investment of almost $26 for every
dollar spent in developing the framework of the campaign.18
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Horticulture Australia Limited calculated that the national
impact on demand over the nine-week period of the advertising campaign represented an increased consumption
of 11 602 tonnes of fruit and vegetables, which would have
generated over $62 million in retail sales.18
The healthcare cost of colorectal, breast, lung and prostate
cancer associated with low vegetable consumption in
Australia is estimated to be $58.8 million per year, while the
healthcare cost of breast and lung cancer associated with low
consumption of fruit is estimated to be $29.4 million per
year.19 Increasing vegetable intake and fruit intake by one
serve a day would save $24.4 million and $8.6 million per
year, respectively, in health costs associated with breast and
lung cancers. For cardiovascular disease, crude estimate of the
Australian total healthcare costs associated with low consumption of fruit and vegetables (<400 g/day) is $235 million
per year.20 Increasing vegetable and/or fruit intake in Australia
by one serve per day would save $156.8 million per year from
the costs of cardiovascular disease.

Individual-level interventions
A recent Cochrane systematic review21 assessing the effect of
dietary advice targeting increased fruit and vegetables intake
found (for 8416 participants in 18 trials) an effect size of
1.25 servings/day (95% confidence interval = 0.7–1.81).
The Booth et al. (pp. 115–120)8 study highlighted the need
for dietitians to provide dietary advice in a stepwise manner,
at least for men. To achieve the reported outcomes, intensive
follow-up is required (three times in the first month, and
monthly thereafter for three months), as is structured guidance on defined amounts of foods, goal-setting and specific
feedback on progress. For women, the strongest predictor
of dietary change and maintenance in the longitudinal
Women’s Health Initiative Dietary Modification Trial (in
which one of the dietary targets was ⱖfive serves fruit and
vegetables per day) was attending intervention sessions and
self-monitoring dietary intake.22 A systematic review has
found that dietitians are better than nurses or doctors in
achieving expected goals associated with dietary counselling.23 However, there are some promising examples of the
use of non-traditional methods for dietary counselling that
have been tested in various settings.24–26

ARE CHANGES IN FRUIT AND
VEGETABLE CONSUMPTION
SUSTAINABLE IN THE LONG TERM?
The PREMIER trial was the first to investigate the feasibility
of implementing the DASH diet in free-living persons. At
18 months of follow-up, an increased intake of fruits, vegetables and dairy was evident in the intervention group;27
however, this did not reach levels consumed in the original
DASH feeding studies. Follow-up of participants from the
DASH-Sodium trial one year after discontinuation of the
feeding intervention concluded that those who were provided with a DASH diet for 90 days maintained a higher
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intake of fruits and vegetables, and had a lower intake of
sweets, compared with those randomised to a control diet
for the same period of time.28 However, the sustained
changes were less than one extra serving of fruit a day and
less than one half serving of vegetables per day (four servings
of both, compared with 2.7 at baseline). Another American
study of a large cohort of women did not identify a single
individual whose dietary intake was in perfect concordance
with the DASH dietary guidelines.29

CAN A ONE-SIZE-FITS-ALL APPROACH
BE ADOPTED OR WILL THIS
MISS THOSE HARD-TO-REACH
TARGET GROUPS?
Diversity in the population, related to gender, age, ethnicity,
socioeconomic and socio-cultural influences, may necessitate the targeting of nutrition messages. For example, the
most important predictor of fruit and vegetable consumption is gender,30 and this difference is evident in children as
young as four years.31 A Norwegian study in adolescents
identified that the main reason boys eat less fruit and vegetables than girls is because they like them less;32 however,
reasons for this gender difference in food preferences are yet
to be elucidated. In older adults, men’s poorer nutritional
knowledge explained about half the variation in fruit and
vegetable intake associated with gender,33 while in adult
women, socioeconomic factors are key determinants of consumption.30 Perceived barriers to changing fruit and vegetable intake identified by Western Australians during the
planning of the Go for 2 & 5 campaign were lack of time,
difficulty in preparation and incorrect perception about the
adequacy of fruit and vegetables.16 In New South Wales,
people in lower socioeconomic groups and those living in
more remote areas have fewer fruit and vegetable varieties
available, and there is extensive variability in the cost of a
healthy food basket both within and between geographical
and demographic areas.34
This type of information has implications for the manner
in which dietary strategies and policies are formulated and
implemented. For example, an intervention that increases
knowledge of health benefits of fruit and vegetables may
result in behaviour change in older men, whereas in younger
children and adolescents ways to improve the taste of
vegetables in particular should be a primary focus.
As with all public health interventions, effective interventions for fruit and vegetable promotion will need to include:
(i) individual-level interventions, conducted using targeted
methods that result in long-term behaviour change in
various high-risk and other subgroups; (ii) population-based
strategies such as the Go for 2 & 5 campaign, as well as (iii)
macro-level and environmental interventions that take into
consideration issues of agricultural sustainability.
Karen E. Charlton, PhD, APD
Senior Research Fellow, Smart Foods Centre
University of Wollongong
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