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Abstract

This literature review provides an analysis of what determines the fruit and vegetables
intake of children, pregnant women and older people and how this can be improved. It is
built on previous reviews of various types of intervention studies and strategies as
documented in literature (2000 onwards) focusing on the EU, in particular Hungary and
Poland.

Additionally, it identifies effective and promising interventions based on the
review of determinants, the aforementioned existing review studies on interventions,
and more recent evidence on effective interventions.

Keywords / tags: children, determinants, elderly, fruit (s), vegetable (s),
interventions, pregnant women, youth. // Hungary, Poland, Europe, nutrition, food
habits, socio-economic status, study (ies), survey.
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Review of current practices to increase the intake of fruit and
vegetables focusing on the EU, in particular Hungary and
Poland
Introduction

Fruit and vegetables vary greatly in composition. The earliest definition of a fruit
was “any plant used as food,” and a vegetable was a “plant, as opposed to an animal or
inanimate object” [Smith et al., 1995].
Nowadays the definition of a fruit was based on its anatomy, whereas that of a
vegetable was based on culinary usage. Generally, culinary custom dictates which plant
foods are considered vegetables or fruits [Smith et al., 1995; Slavin and Lloyd, 2012].
Most countries have their own dietary recommendations that include fruit and
vegetables and health administrations, scientist and nutritionists all agree on the potential
health benefits of daily servings of fruits and or vegetables in the prevention of a range of
chronic diseases such as obesity, diabetes type II and cardiovascular ailments. (Gerster,
1991; Weisburger, 1991; Block et al., 1992; Maynard et al., 2003). The recommended
quantities vary from country to country.The actual intake is closely linked to socioeconomic status and educational level. Some guidelines are based on food groups,
whereas others provide recommended nutrient intakes, sometimes including nutrient
supplementation. (Estaquio C. et al, 2009).
Although dietary recommendations have many similarities, different countries
choose different strategies to divide fruit and vegetables into groups. Orange and yellow
fruit and vegetables are often high in carotenoids and are placed in a separate category.
Yet many dark green vegetables (i.e., spinach) are also high in these components. Dividing
fruit and vegetables into color categories makes sense for menu planning but does not
correspond with nutrient content. Certain fruit and vegetables are rich sources of vitamin
C, but these rich sources (citrus fruits, strawberries, parsley, rose-hip, white potatoes) are
spread over many fruit and vegetable categories. Other fruit and vegetables, including
avocado, corn, potatoes, and dried beans, are rich in starch, whereas sweet potatoes are
mostly sucrose, not starch. Fruits (except bananas) and dark green vegetables contain
little or no starch. Often, dietary guidance rules place fruit juices and potatoes in separate
categories, because of dietary directives to eat whole fruits and minimise consumption of
foods high in fat and sodium [Slavin and Lloyd, 2012]. These categories are important,
because they drive policy for programmes such as school lunch and other supplemental
feeding programmes.
In most Western countries, large population groups, including children and
adolescents, eat far less than the recommended amount of fruit and vegetables (Domel et
al., 1996; Contento & Michela, 1998; Gibson et al., 1998; Perry et al., 1998; Baranowski
et al., 2000; Lytle et al., 2000; Yngve et al., 2005). Several studies have shown that
children's intake of fruit and vegetable tracks into adolescence [9-11] and that those food
preferences and eating habits established in childhood and adolescence tend to be
maintained into adulthood (Kirby et al., 1995; Domel et al., 1996; Gibson et al., 1998;
Perry et al., 1998). Therefore, interventions aiming at fruit and vegetable promotion in
children may be an effective way for reducing the burden of chronic disease (e.g. World
Health Organization, 1990, 2005; Klepp et al., 2005). This makes increasing fruit and
vegetable consumption among children and adolescents an important public health issue.
(Rasmussen et al, 2006)
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However, several US studies have shown that percentages of youth meeting
recommendations ranged from approximately 30% for fruit, grain, meat, and dairy to 36%
for vegetables. Sixteen percent of youth did not meet any recommendations, and 1% met
all recommendations. The pattern of meeting all recommendations resulted in nutrient
intakes above the recommended dietary allowances and was high in fat. Conversely,
meeting none of the recommendations resulted in intakes well below the recommended
dietary allowances for some nutrients. Total fat and added sugars averaged 35% and 15%
of energy, respectively, and levels were similar among most demographic groups.
According to the latest figures from the OECD, in response to a health survey
question asking “How often do you eat fruit?”, the percentage of adults consuming fruit
daily varied from 20% in men in Finland, to more than 90% in Australia and an average
57% of men and 69% of women reported to eat fruit daily. Women reported eating fruit
more often than men in all countries (OECD 2013a).
The same study found that persons aged 65 and over were more likely to eat fruit
than those in younger age group, with the lowest consumption in people aged 15-24 years
and that fruit consumption also varies by socio-economic status, generally being highest
among persons with higher educational levels (OECD, 2013a).
For the European Nutrition and Health Report [Elmadfa ed 2009], food consumption
in Europe was analysed with data from representative nutrition surveys in 19 countries,
which were documented in a database of the European Food Safety Authority. According
to this report only in 4 countries: Poland, Italy, Austria and Germany, the consumption of
fruit and vegetables exceeded recommended 400 g per day. The consumption of
vegetables in Southern Europe (Greece, Italy, Portugal, Spain, Cyprus) as well as in
Central and Eastern Europe (Germany, Austria, Poland, Romania, Slovenia, Czech
Republic, Hungary) was about 250 g/day and was higher than in Northern Europe
(Denmark, Estonia, Finland, Latvia, Lithuania, Norway, Sweden) with 140 g/day. The
highest fruit consumption was found in Central and Eastern Europe (209 g/day) as well as
in Southern Europe (203 g/day). In Northern Europe, the fruit consumption was 129 g/day
and in Western Europe (Belgium and Luxembourg, France, Ireland, The Netherlands, Great
Britain) 113 g/day.
Among children,(11-, 13- and 15-year-olds) daily fruit consumption was relatively
low in Poland, Sweden, Estonia, and Finland, with rates of around one in four for girls and
one in five, or even less, for boys. In all OECD countries, girls were more likely than boys
to eat fruit daily. The gap between the fruit consumption of boys and girls was especially
large in Denmark, where 56% of girls, but only 34% of boys reported eating fruit each
day. Daily vegetable eating was reported by around one in three girls and one in four
boys on average across OECD member states in 2009-10 Eating vegetables daily was less
common in Austria, Estonia and Spain, as well as in Hungary (girls), and Finland (boys).
(OECD, 2013b)
Role of fruit and vegetables in human health
One of the hypotheses about the health benefits of fruit and vegetables is attributed
to the synergy or interactions of bioactive compounds and other nutrients in whole foods
[Liu, 2004].
About 15% of global disease is attributable to the effects of undernutrition and
deficiencies in micronutrients.A similar amount of disease can also be attributed to dietdependent risk factors such as: overweight, high blood cholesterol, hypertension and low
intake of fruit and vegetables [Ezzati et al., 2002]. WHO reports [2002] suggested that up
to 2.6 million deaths worldwide and 31 % of cardiovascular diseases may be attributed to
inadequate consumption of fruit and vegetables.
Unfortunately, the effect of vegetables and fruits consumption on human health is
difficult to measure because it is influenced by many factors, including their large variety
6
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globally, varying dietary patterns, different effects for vegetables compared with fruits,
and interactions with other dietary components [Slavin and Lloyd, 2012].
Many consumers, when choosing food products, pay particular attention to their
health properties and concentration of bioactive substances, especially antioxidants, which
are large group of bioactive food compounds, polyphenols belong to them. Phenolics are
the products of secondary metabolism in plants that play vital roles in the reproduction,
growth, and metabolism of the plants, act as defense mechanisms against pathological
virus and fungus infections, parasites, and predators; and contribute to the color of plants.
In addition to their functions in plants, phenolic compounds in our diet may reduce the
risk of chronic diseases such as cancer, heart disease, and diabetes [Liu, 2013].
Reactive oxygen species (ROS) in the body can cause lipid and protein oxidation,
DNA damage, base modification and modulation of gene expression. What is more, they
play an important role in etiopathology of many diseases: atherosclerosis, vasospasm,
cancers, stroke, heart attack and liver injury. Imbalance between the amount of ROS and
antioxidant capacity of the organism causes oxidative stress. Oxidative stress is caused
by antioxidant deficiency in the diets or by increased production of free radicals by stress,
smoking, environmental contaminations which immigrate in to the water and food (heavy
metals, pesticides nitrates, nitrites, nitrosamines etc.) [Lee et al., 2006].
Antioxidants and other chemical bioactive compounds detoxify ROS and prevent
from causing damage to cellular macromolecules and organelles through multimechanisms [Zhou and Yu, 2006]. In human body exist several mechanism to defend
from free radicals (for example antioxidant enzymes: catalase, gluthatione peroxidase,
superoxide reductase, gluthatione reductase), however in some cases we need more
substances which will fight with them. Fruit and vegetables are good dietary sources of
chemical bioactive compounds which protect against harmful free radicals and reduce risk
of oxidative stress, and its consequences such as inflammation and chronic diseases. It
has been reported that changes in dietary patterns and lifestyle, such as increasing the
consumption of fruit and vegetables and more balanced intakes of meat and plant foods,
are a practical and effective strategy for reducing the incidence of chronic diseases, such
as cardiovascular disease, cancer, diabetes, cataracts and age related functional decline
[Willett, 2002; Zhang and Hamuzu, 2004].
In addition, recent research suggests that the benefits of bioactive compounds in
fruits, vegetables, and other plant foods may be even greater than is currently understood
because in vitro and animal studies suggest that they have multiple mechanisms of action
beyond antioxidant activity [Liu and Finley, 2005].
Fruit and vegetable juices may play an important role in delaying the onset of
Alzheimer's disease, particularly among those who are at high risk for the disease. These
results may lead to a new avenue of inquiry in the prevention of Alzheimer's disease [Dai
et al., 2006; Morris et al., 2006].
Cardiovascular diseases are the most common diseases of the XXI century. The
development of cardiovascular diseases can be slower and even partially stopped by
changing of lifestyle and wrong nutritional habits. Important part of healthy daily diets
should be food products rich in bioactive compounds [Lutomski, 2001]. Several studies
showed that fruit and vegetables and their bioactive compounds may be used in prevention
of these diseases. Additionally epidemiological studies indicate that in areas where these
products are consumed regularly, the incidence of cardiovascular disease is lower [Borida
et al., 1996; Preuss et al., 2001; Durak et al., 2004]. Many observational and experimental
studies have since examined the relation between dietary fibre or fibre rich foods
(specifically from cereal or vegetable sources and rich in insoluble type fibre) and total
cardiovascular risk or cardiovascular risk factors—such as hypertension, central obesity,
insulin sensitivity, and elevated plasma cholesterol [Truswell, 2002; Van Horn et al.,
2008]. In addition to fibre, many other potentially beneficial compounds within high fibre
foods could have protective effects. For example, compounds such as antioxidants,
hormonally active lignans, phytosterols, amylase inhibitors, and saponins have all been
7
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shown to influence risk factors for coronary heart disease, and the combination of
compounds within grains could be responsible for their protective effect [Slavin, 2004].
Antiatherogenic effect of some vegetables has been confirmed both in vitro and in
vivo studies. Vegetables reduce many risk factors that play a key role in the formation and
development of atherosclerosis: has anti-inflammatory properties, lowers total LDL
cholesterol, increases HDL cholesterol, reduces triglycerides and fibrinogen levels may also
inhibit uptake, degradation of LDL by macrophages [Lutomski, 2001, Gonen et al., 2005].
Vegetables (especially brassica vegetables e.g. broccoli, cabbage, cauliflower,
Brussels sprouts and kale) contain high levels of bioactive components which include
phenolics, glucosinolates, vitamin C, vitamin E, carotenoids, and selenium. They are
available throughout the all year. These vegetables are among the most important
vegetables consumed in Europe and all over the world owing to their availability at local
markets, cheapness and consumer preference [Herr and Büchler, 2010]. Phytochemicals
from brassica vegetables may act on different and complementary levels. They prevent
oxidative stress, induce detoxification enzymes, stimulate immune system, decrease the
risk of cancers, inhibit malignant transformation and carcinogenic mutations, and reduce
proliferation of cancer cells [Herr and Büchler, 2010; Kestwal et al., 2011]. Some authors
suggest that addition to the diet glucosinolates obtained from Brassicea may decrease not
only oxidative stress but also inflammation [Wu et al., 2004; Noyan-Ashhraf et al., 2005].
The prevalence of pre-obesity and obesity has been rising in recent decades in
European countries. Overweight or obesity occurs disproportionately often in individuals
that have unfavourable socioeconomic indicators regarding education, income, and
professional position [Helmert and Strube, 2004]. Overweight occurs if energy intake is
higher than energy expenditure. Compared with many other foods, the volume of
vegetables and fruit in relation to the energy content is larger. Due to the favourable
volume to energy ratio of vegetables, and fruit, satiety signals can emerge without
consuming a large amount of energy [Prentice and Jebb, 2003]. Some studies showed
that an increase in vegetable and fruit consumption might be a suitable measure to
facilitate initial weight loss and subsequent weight stability [WHO, 2000].
Osteoporosis is a debilitating and painful condition of low bone mineral density
(BMD) and high fracture risk. Flavonoids, found in a wide diversity of plant foods from fruit
and vegetables, herbs and spices, essential oils, and beverages, have the highest potential
of dietary components for promotion of bone health beyond calcium and vitamin D. In a
large observational study in Scotland, total flavonoid intake was positively associated with
BMD and increase in BMD of the spine and hip. The relationship between flavonoid intake
and bone health was stronger in general than what has been reported previously for fruit
and vegetables [Chen et al., 2006; Prynne et al., 2006; Hardcastle et al., 2011; Weaver
et al., 2012].
From a scientific point of view, national campaigns to increase fruit and vegetable
consumption are justified. The promotion of vegetable and fruit consumption by nutrition
and health policies is a preferable strategy to decrease the burden of several chronic
diseases in Western/developing societies [Boeing et al., 2012].
Fruit and vegetables consumption in Poland
According to Central Statistical Office (CSO) of Poland and National Research
Institute of Agricultural and Food Economics the consumption of vegetables (excluding
potatoes) and fruits in Poland fell down from 306.1 g/person/day in 2005 to 275.2 g/
person/day in 2012 (data gathered according to analysis of home budgets). This means
that Poles eat only 68.8 % of the recommended amount of vegetables and fruits. That is
why the educational programmes focusing on the increase in fruit and vegetable
consumption are very important in the aspect of prevention of diseases related to
unbalanced nutrition. Several educational programmes have been or are held in Poland.
They are mainly designed for children, for example “Fruits in school” (promoted by Agencja
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Rynku Rolnego), “Time for tomato, that is there is no way not to like polish vegetables
and fruits”, “Eat vitamins, get well soon”. However, some programmes are also guided to
either children or adults: several editions of “5 servings of vegetables, fruits or juice”,
“Extraordinary properties of ordinary fruits”, “Don’t be a beetroot – eat vegetables” (play
on words – in Polish beetroot is also a term for someone ill-mannered and stupid). There
are also some programmes concerning nutritional education concerning different topics,
such as POL-HEALTH program for 2007-2011.
According to research the most preferable fruits for Poles are apples (37 % of all
fruits) and tropical fruits (30 %), mainly citrus and bananas. From vegetables the highly
consumed are tomatoes (17 % of all vegetables), cucumbers (12 %), carrots (11 %) and
cabbage (11 %). Even though these vegetables and fruits are mostly preferred by Poles
its consumption is lower than in countries leading in high consumption of vegetables and
fruits like Italy or Greece. The main difference in the structure of consumption between
those countries and Poland is higher consumption of tropical fruits and tomatoes [Trajer
and Dyngus, 2013].
Many studies report that various subpopulations and populations in Poland do not
have proper nutritional habits, usually the consumption of fruit and vegetables is too low.
Fruit and vegetables consumption in Hungary
In the first decade of this century several nutrition surveys of smaller size were
implemented. In Hungary, the National Institute for Food and Nutrition Science (NIFNS)
organized such surveys in 2003-2004 and 2009. The number of investigated and finally
evaluated persons was 1179 and 1131, respectively. The results contained the estimated
amount of fruit and vegetables consumption. Therefore it is possible to compare the
consumed quantity and the threshold recommended by WHO. The average consumption
level in 2009 seems to be acceptable (Figures 1 and 2) (Rodler I., Biró L., Greiner E.,
Zajkás G., Szórád I. et al. 2005; Sarkadi Nagy E.,Bakacs M.,Illés É., Zentai A.,Lugasi A.,
et al. 2012).
Figure 1
Fruit consumption according to surveys of 2003-2004 and 2009
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Figure 2

Vegetables consumption according to surveys of 2003-2004 and
2009
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The Hungarian Food Safety Office (HFSO) conducted in 2009 a food consumption
survey as a base for estimation of intake of potential harmful xenobiotics via food. The
results include some information about the fruit and vegetables consumption (unpublished
data, by courtesy of Lajos Biró). The data are shown in the Table 1.

Table 1.
Fruit and vegetables consumption of children and adults, gram per day –
Results of the HFSO survey, 2009
Denomination

Number of
people

Mean g/d

Children
Vegetables,
vegetable soups

nuts,

pulses

except
871

189.5

Fruits

728

153.1

Fruit and vegetable juices

490

72.5

3074

197.9

Fruits

2535

146.3

Fruit and vegetable juices

905

186.1

Adults
Vegetables,
vegetable soups

nuts,

pulses

except

Data from the Hungarian Statistical Office (HSO
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In every year the HSO collect characteristic data from a representative group of
households, among them that of dietary pattern. The Table 2 contains an overview from
1997 to 2011. A slight decrease of consumption is shown in both fruit and vegetables.
Table 2.
Daily average quantity of individual fruit and vegetables consumption according
to the representative household surveys, gram/day
Denomination

9997

Nuts

.

2006

2009

2011

3.3

3.3

30

Preserved fruits

..

0.3

0.3

0.3

Fruit, total

123.3

122.2

115.6

104.4

Fresh vegetables

147.9

129.6

124.4

120.0

Preserved vegs

20.5

18.1

17.0

17.5

Vegetables, total

168.5

147.7

141.4

137.5

The commerce-based, long-term statistics provides an interesting picture: up to
year 2000 the consumption increased and the first decade of this century the consumed
fruit amount quickly decreased, that of vegetables would prefer to persist (Table 3).
Table 3.
Consumption of fruit and vegetables in Hungary, annual average quantity, kg per
capita
Denomination

1985

1990

1995

2000

2005

2010

2011

Fruit

71.0

72.3

58.3

108.5

82.7

84.7

66.2

Vegetables

75.6

83.3

91.6

109.2

112.1

105.3

111.7

Source: Hungarian Statistical Yearbooks
The HSO published a short Societal Situation Report on the health status of
population and on the public health conditions, including the nutrition and the
fruit/vegetables consumption (Gárdos É. 2010). Regarding the age groups, the fruit
consumption was increasing in older age but the vegetables consumption fluctuated
approximately about a same level (Figure 3.).
Figure 3.
Percentage of subjects consuming fruit and vegetables more than once per day

Fruit, males
Vegetables, males
Fruit, females
Vegetables, females

Age, years. Source: Gárdos É. 2010.
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Focus on fruit and vegetables consumption in the Hungarian nutrition surveys
The First Hungarian Representative Nutrition Survey (Biró Gy. 1993) was carried
out between 1985 to 1988 and leaded by the National Institute for Food and Nutrition
Science (NIFNS). The number of investigated person approximated the 0.2 per cent of the
adult population: males 7042, females 9599, together 16641 subjects. There were
included in the research nutritional interview, repeated 24-h recall, history recording,
anthropometric measurements, laboratory tests, socioeconomic questionnaire. The data
from food frequency sheets were disposable; the amount of consumed fruit and vegetables
was not registered (Tables 1 and 2). We have to note that the potatoes are not included
in the vegetables consumption.
Table 1.
Frequency of fruit consumption: results from the First Hungarian Representative
Nutrition Survey (1985-1988)

Gender

Never
n

%

1-3 times

1-3 times

4-7 times

Several times

per month

per week

per week

per day

N

N

%

n

%

n

%

%

Fresh fruit in summer and autumn
Males

186

2.7

364

5.3

1669

24.3

3215

46.9

1422

20.7

Females

184

2.0

338

3.6

1770

18.9

4522

48.2

2559

27.3

Fresh and deep frozen fruit in winter and spring
Males

974

14.2

998

14.6

2277

33.2

2225

32.5

378

5.5

Females

1216

13.0

1122

12.0

2754

29.4

3571

38.1

706

7.5

Citrus fruits
Males

2407

35.2

3068

44.8

1153

16.8

197

2.9

19

0.3

Females

2756

29.5

4315

46.1

1835

19.6

410

4.4

35

0.4

Source:Biró Gy.1993.
The bulk of investigated subject consumed fruit 4-7 times or 1-3 times per week,
what’s more several times per day in summer and autumn. In that time there was a
scarcity of citrus fruits, for this reason their consumption remained on a lower level.
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Table 2.
Frequency of vegetables consumption: results from the First Hungarian
Representative Nutrition Survey (1985-1988)
1-3 times

1-3 times

4-7 times

Never

per month

per week

per week

n

n

%

n

%

n

%

n

%

per day

Gender
%

Several
times

Vegetable dish
Males

541

7.9

1201

17.5

4684

68.3

421

6.1

6

0.1

Females

461

4.9

1286

13.7

6675

71.2

938

10.0

16

0.2

Raw vegetables in summer and autumn
Males

344

5.0

413

6.0

2595

37.9

2890

42.2

610

8.9

Females

422

4.5

485

5.2

3491

37.3

4092

43.7

878

9.4

Raw preserved vegetables winter and spring
Males

484

7.1

653

9.5

3410

49.8

2114

30.9

191

2.8

Females

744

7.9

909

9.7

4750

50.7

2709

28.9

260

2.8

Source: Biró Gy. 1993.
In the case of vegetable dishes the majority of responders consumed them 1-3
times per week and 1-3 times per month, the raw vegetables most frequently occurred 13 times and 4-7 times per week in all the four seasons.
Fruit and vegetables in the health promotion
Whenever effective, promotion of fruit and vegetables consumption can
significantly contribute to a well-balanced diet. This importance was outlined and
emphasised also in the WHO Technical Reports entitled “Diet, Nutrition, and the Prevention
of Chronic Diseases” published in 1990 and 2003. Numerous authors go into the details of
this topic, among them Boeing, H., Bechthold, A., Bub, A., Ellinger, A., Haller, A. et al.
(2012) report on a convincing evidence of the decreasing risk for hypertension, coronary
heart disease and stroke and a probable evidence for cancer, overweight, type 2 diabetes
mellitus and some other disorders as a result of increased fruit and vegetables
consumption. Higher intake of fruit and vegetables may help protect against oxidative
damage, thus lowering cancer and cardiovascular disease risk (Genkinger, M., Platz, E.A.,
Hoffman, S.C., Comstock, G.W., Helzlsouer, K.J. 2004) and we already have pointed this
out.
13
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Daucher, Let al. (2004) investigated the incidence of coronary heart disease (CHD)
in France and Northern Ireland and they found a negative correlation between the citrus
fruit intake and the CHD risk.
Such findings support the general health recommendation to a comprehensive fruit
and vegetables promotion programme.
Fruit and vegetables consumption during pregnancy
The recommended intake of vitamins and minerals during pregnancy and lactation
is much higher than before it. It is also important to deliver proper amounts of bioactive
non- nutrients compounds like polyphenolic compounds and dietary fiber. That is why
those women should choose nutritionally dense food for proper development of the child.
Institute of Mother and Child in Poland recommends eating 300 g of vegetables and 300
g of fruits per day during Ist trimester and 400 g of vegetables and the same amount of
fruits per day during IInd and IIrd trimester [Świątkowska, 2013].
The report from the research conducted by Chief Sanitary Inspectorate [2010] in
Poland with the cooperation with voivodship and district sanitary inspectorates showed
that the main change in the women’s diet after realizing they are pregnant is more
frequent consumption of fruit and vegetables (81.91 % of women). During pregnancy 58.8
% of women consumed salads few times per week, and 30.0 % of those women ate it few
times a day. Fruits are consumed few times a day by 69.2 % of women and juices are
drank few times a day by almost a half of women (45.6 %).
Bojar et al. [2006] evaluated the nutritional habits of pregnant women from Lublin.
Women decreased intake of fruit and increased consumption of vegetables. Albeit the
authors did not specify how many times per day these product were consumed or what
was the amount of eaten food.
Szczepaniak et al. [2004] performed studies with 235 girls and 129 pregnant
women from town Krynica Zdroj and its region. They found that about 50% of girls and
women consumed fruits 3-5 times per day, 40% once per day, 10% 3-4 times per week.
The frequency of consumption was strongly connected with preferences. Girls and women
declared that they preferred and frequently consumed strawberries, grapes, mandarins,
peaches and apples.
Research conducted by Przybyłowicz et al. [2012] revealed that high number of
pregnant Polish women eat raw vegetables (82 %) and fruits (89%) every day. According
to Godala et al. (2012) over a half (51 %) of the pregnant Poles participating in the
research ate fruits a few times a day and 23 % ate it once a day. 34 % of those women
consumed vegetables few times a day, and 32 % once a day. Almost a half (49.6 %) of
fruit and vegetables is consumed raw, 40.5 % boiled and 9.9 % oven-cooked. Similar
results were obtained by Hyżyk and Sokalska [2011]. The study showed that 46 % of
women ate fruits every day, 50 % few times a week and 4 % once a week. As to
vegetables, 58 % of women consumed them every day, 28 % - several times a week and
14 % only once a week. The mostly preferred vegetables were: tomatoes and carrots (44
%), cucumbers (28 %), broccoli (22 %), salads and lettuce (20 %), pepper (12 %) and
cauliflower (10 %).
Kamelska et al. [2011] evaluated nutritional behaviours according to fruits
consumption in a group of 50 pregnant Polish women. From among polish national fruits
pregnant women most preferably chose apples (48 %). High percentage of women
declared also eating grapes (16 %) and strawberries (13 %). Pears were eaten by 8 % of
women and sweet cherries by 6 %. The fewest women chose cherries (2 %), plums (1
%), wild strawberries (1 %), raspberries (3 %) and gooseberries (2 %). From among
tropical fruits pregnant women most frequently chose bananas (25 %), oranges (28 %),
mandarins (17 %). Lower consumption accounting for 8, 5, 5, 7 %, was for kiwi fruit,
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peaches, nectarines and grapefruits, respectively. The lowest consumption was noted for
pineapples, lemons and watermelons (1, 2, 2 %, respectively).
Ramón et al. [2009] reported that frequency of consumption of vegetables during
pregnancy is strongly connected with anthropometric measurements of newborns. The
study was performed in Valencian community among 840 pregnant women during first
and third trimesters. The daily consumption of fruit and vegetables was 293±216.1 and
213.3±121.0 gram per person, respectively. These authors have found that higher
frequency of consumption of vegetables by women in first trimester of pregnancy, was
strongly connected with higher body mass of newborn child.
Crozier et al. [2009] performed the studies with 12,572 non-pregnant women (20–
34 years old) from Southampton, UK, of whom 2270 and 2649 became pregnant. Pregnant
woman completed food frequency in early and late pregnancy, respectively. Consumption
of fruit and fruit juice increased during the pregnancy. On the other hand intake of
vegetables, cooked potatoes decreased.
Guelinckx, et al. (2010) performed studies with 195 obese pregnant women. They
were randomly divided into 3 groups: a group that received nutritional advice from a
brochure, a group that received the brochure and education by nutritionist, and a control
group. Nutritional habits were assessed in each trimester of pregnancy using dietary
records. They found that intake of vegetables significantly increased in all groups. In
control group the intake of vegetables increased from 118 g/day in first trimester to 128
g/ day in third trimester. In group which received nutritional guidelines from brochure
consumption of vegetables increased from 148 g/day to 164 g/day. In group which was
under the control of nutritionist the intake of vegetables increased from 142 g/day to 167
g/day.
Miyake et al [2010] reported that higher intake of yellow and green vegetables as
well as citrus fruit by pregnant from Japan was strongly associated with reduced risk of
eczema in children. They reported that average intake of vegetables per day was 185.9 g
per person and fruit 177.0g per person.
Fruit and vegetables (F&V) consumption among children in the pre-school age
In preschool age the organism of children develops intensively. Children need well
balanced diet rich in protein, carbohydrates, properly composed fat, vitamins and
minerals. At this stage of development they also should learn proper nutritional habits
from parents and other members of family but also from teachers and nannies. In Polish
and foreign literature there are information concerning the frequency of the consumption
of fruit and vegetables by children in pre-school age. Usually consumption of these food
products is too low. Kozioł-Kozakowska et al. [2007] reported that children aged 3-6 years
from rural and urban area of Krakow, Poland consumed fresh fruits and fruit juice 3-4
times per week. Fresh vegetables were consumed only 1-2 times per week. Cooked
vegetables were consumed by children with the same frequency. These authors also have
found that fruits were consumed more frequently as the snacks.
Kolarzyk et al. [2008] assessed the nutritional habits of pre-school children from
Krakow, Poland. These authors did taken under consideration not only nutritional habits
but also the relationship between body mass index (BMI) and preferences of consumption
of various food products including vegetables and fruits. Children with low BMI index
preferred sweets, children with obesity preferred fruits. Vegetables were recognized by
children as the neutral group of food products. Parents of children were asked about the
consumption of snacks. Children consumed more frequently sweet dairy products than
fruit and vegetables.
Gacek [2012] reported that children aged 3-6 years from kindergartens located in
Krakow preferred to consume more frequently fruits than vegetables. 63.5 % of children
acknowledged the vegetables as the don’t liked food products. The following percentage
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of children declared frequency of consumption of fruit few times per day 20.6% of children;
once per day 30.2 %, few times per week 35 % and seldom 13.5 %. In case of
consumption of vegetables, children declared that: 8.7 % eat vegetables few times per
day; 32.5 % once per day; 39.7 % few times per week and seldom 19.1%.
Roszko-Kirpsza et al. [2012] performed the study with children aged 2-3 years old
living in rural areas. They found that only 14.1 % of children have eaten fruit and
vegetables with every meal. Fruit and vegetables were consumed twice per day by about
68.9 % children. Rarely than two times per day these products were consumed by 17 %
of children.
Cooke et al. [2004] showed that intake of fruit and vegetable by children aged 26 years have depended on mother’s education, children age and gender. Additionally
parental consumption, time of breast- feeding and proper time of introduction of fruit and
vegetables had strong relation with consumption of these products by assessed children.
In other studies these authors reported that lower consumption of fruit and vegetables
was associated with neophobia in children aged 4-5 years from London [Cooke et al.,
2006].
Wardle et al. [2005] reported that consumption of fruit and vegetables by 2- to 6year-old children from London nursery schools was strongly correlated with parent control
and their eating habits.
Thorsdottir et al. [2006] performed a study with 6 year old children in Greater
Reykjavik area. They found that consumption of fruit, vegetables and fruit juice was on
average 194±126 g/ day/child. Additionally they have found that amount of consumed
fruit and vegetables was positively associated with concentration of vitamin C and βcarotene in serum of assessed children.
Fruit and vegetables (F&V) consumption among school aged children
Nutritional habits and food frequency consumption were also assessed in children
in school age. During this period of life the adolescents usually stop listen to parents and
teachers. They also change nutritional habits and select the food which is usually
unhealthy.
Wołowski and Jankowska [2007] reported that adolescents do not eat frequently
fruit and vegetables. Assessed students from Gdansk declared that 10 % of them have
eaten fruit or drink fruit juice for breakfast. 67 % of students have eaten fruit as the snack
and only 15.7 % consumed vegetables.
Piórecka et al. [2007] reported that of secondary school students in Malopolska,
frequent consumed of fruits at least once a day. Kołłajtis-Dołowy et al. [2007] showed
that snacking between meals declared about 95 % of children aged 11-12 years. These
authors showed, that the largest amount of respondents e.g. 60 % chose fruit and
vegetables, and 22 % chips and fried potatoes.
Urbańska and Czarniecka-Skubina [2007] assessed the possibility of buying healthy
food products in grocery shops located in schools (primary schools, secondary and high
schools). They have found that in many shops students could not buy fresh fruit or
vegetables. It caused that during the breaks students consumed soft drinks, chocolate
bars, salty snacks.
Dzielska et al. [2008] performed the study under the programme “Health Behavior
in School-aged Children: A WHO Cross-National Collaborative Study” in years 2002-2006,
with students in age 11-15 years. They found that consumption of fruit and vegetables
decreased with age of children. Frequency of consumption of these products has depended
also on economic status of family. Adolescents from families with lower income consumed
fruit and vegetables rarely than students from families with higher incomes.
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Wajszczak et al. [2008] assessed the nutritional habits of students from Warsaw.
They found that snacking was popular between major meals. 20 % of girls and 10.9 % of
boys selected fruit for snacks. These authors assessed also the quality of major meals (5
meals). The major factors were presence of protein and fruit or vegetables. They found
that 64.1 % of girls and 66.9 % of boys consumed dinner (lunch) containing these
products. In case of breakfast only 30.3 % of girls and 22.9 % of boys consumed proper
meal.
Similar tendency in consumption of F&V was reported by Marcysiak et al. [2009].
These authors found that 36 % of adolescents selected fruit for snacking and only 15% of
them declared that they consumed F&V five times per day.
Additionally other authors [Czarnocińska et al., 2007; Wojdyła-Buciora and
Marcinkowski, 2010; Wolnicka et al., 2011] reported similar tendency.
What is more in these studies all authors indicated that such low intake fruit and
vegetables may increase risk of non-communicable diseases in the future.
In Hungary, during the first semester of the school year 2005/2006 the scientists
of NIFNS conducted a study in 16 primary school of the capital. They investigated the
eating habits and the food consumption, nutrient intake, frequency ofconsumption of
different fruit and vegetables in 875 (449 boys and 426 girls) schoolchildren aged 11-14
years (Biró L. et al. 2007). The results are summarised in Table 3: the girls consume fairly
often and more fresh fruit and vegetables than the boys. The consumption of both items
looks to be low: about the half of investigated children eat fresh fruit more than once per
day and in the case of vegetables it amounts to one fifth or lesser only, consequently the
consumption is not in the neighbourhood of the recommended level.
Table 3.
Percentage of fruit and vegetables consumption frequency in schoolchildren
aged 11-14 years
[n=449 (boys) and 426 (girls)]

Denomination

Never

1-3 times

1-3 times

4-7 times

per month

per week

per week

Several
times
per day

Boy

Girl

Boy

Girl

Boy

Girl

Boy

Girl

Boy

Girl

Fresh fruit

4.3

2.4

6.5

3.6

15.8

11.1

32.2

27.0

41.2

55.9

Dried fruit

55.3

55.6

23.5

22.1

11.2

12.0

7.4

7.7

2.7

2.6

Preserved fruit

19.0

21.7

28.1

28.5

26.5

27.3

18.8

15.7

7.7

6.8

Vegetable dish

19.5

18.3

27.7

28.8

33.1

36.2

15.9

13.8

3.9

2.9

Fresh vegetables

9.5

6.5

16.1

14.6

30.6

27.6

27.4

29.3

16.3

22.1

Source: Biró .L, Regöly-Mérei A., Nagy K., Péter Sz., Arató Gy. 2007.
On the base of National Children Health Institute researchers from four Hungarian
institutions formed a task-force, the target of which was to carry out the WHO crossnational programme on the investigation of health status and behaviour of school-aged
children. [Health Behaviour in School-aged Children a WHO-collaborative Cross-National
Study (HBSC)] Two studies have been attained in 2006 and 2010 (Németh Á. 2007;
Németh Á., Költő A. 2011). According to the study-reports “41 member countries are
involved in it: mainly from Europe (included all EU countries except Cyprus) as well as
Canada, US and Israel. The main goal of this project is to investigate young people’s health
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in psychosocial context, thus it focuses not only on health and health behaviour indicators,
but on individual features and on social settings (i.e. family, peer group, school, socioeconomic environment) as well.” At the first occasion, in April-May 2006 the researchers
studied the children in 264 classes of 137 schools and they evaluated the data of 5470
questionnaires (2815 boys, 2635 girls). The mean age was for grade 5 11.7, for grade 7
13.6, for grade 9 15.7 and for grade 11 17.6 years. The second stage succeeded in
February-May 2010. In this case the pupils of 416 classes of 358 schools were interviewed,
together 8096 questionnaires were evaluated (3957 boys and 4139 girls). The number of
children eating fruit daily does not reach the one third of investigated subjects, moreover
in the case of vegetables the one fifth. The girls consume more both items but the
consumed amounts are lesser in higher grades. It is an important and favourable fact that
the consumed amounts are higher in 2010 than in 2007. The detailed results comparing
the both stages are shown on Figures 4 and 5.
Figure 4.
Percentage of adolescents consuming fruit daily in HBSC 2007
(n=5393) and 2010 (n=8026)
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Source: Német Á. 2007; Németh Á., Költő A. 2010
Figure 5.
Percentage of adolescents consuming vegetables daily in HBSC
2007 (n=5360) and 2010 (n=7996)
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18

LITERATURE REVIEW OF STRATEGIES TO INCREASE FRUIT & VEGETABLES INTAKE

Fruit and vegetables (F&V) consumption among students and adults
Frequency of consumption of F&V by students is also too low. Szczęsna et al. [2005]
reported that students from Agricultural University in Wroclaw, living in students houses
consumed F&V few times per month. Additionally the frequency of consumption of these
products was strongly connected with financial status and year of study. First or second
year students consumed fruit and vegetables rarely than colleagues from fourth or fifth
year. More frequent consumption of these products showed few year later in Wroclaw [Seń
et al. 2012]. These authors reported that 1-3 times per day fruit and vegetables consumed
63% of students of the Wroclaw Medical University, 55 % of students from the Wroclaw
University of Environmental and Life Sciences and 41 % from Wroclaw University of
Technology. In medical universities located in Gdansk, Gdynia and Sopot only 34 % of
female students declared that they consume fruit and vegetables once per day
[Walentukiewicz et al., 2013].
Bugaj et al. [2013] reported that fresh fruit and vegetables every day consumed
25 % of female students and only 6.3 % male students form selected Universities located
in Krakow. Additionally 12.5 % of men did not eat these product at all.
Similar results in consumption of F&V by students were published by other authors
[Skibniewska et al., 2009; Szponar and Krzyszych, 2009; Szczepańska et al., 2010;
Spanos and Hankey, 2009].
Frequency of consumption of F&V by adults is also too low. Cieślik et al., [2004]
reported that respondents from Beskid Sądecki region (Malopolska, Poland) aged 16-70
years consumed fruit and vegetables rather rarely. 18 % of them ate fruit few times per
day, 35.5 % once per day and 35.5 % several times per week. Only 7 % of adults declared
that they consumed vegetables few times per day, 26 % once per day and 57.5 % several
times per week.
Sikora et al. [2009] assessed the changes in daily supply of food products in years
1989-2004 based on data from Central Statistical Office, Poland. These authors found that
supply of fruit increased about 25 %. Supply of vegetables, potato and legumes did not
changed.
Too low consumption of fruit and vegetables, fresh or cooked, declared also
sportsmen training sport shooting, canoeing, football and other sport disciplines with high
physical activity level [Farajian et al., 2004; Iglesias-Gutierreaz et al., 2008; Nowacka et
al., 2010; Kopec et al., 2013].
Gajewska et al. [2013] showed that patients (aged 24-91 years) with essential
hypertension declared that they eat fruit and vegetables according to the
recommendations in prevention of hypertension. These authors showed that 57 patients
ate vegetable every day; 20 – 3-4 times per week; 5 – 1-2 times per week; 1 – 1-2 per
month and 3 – never. Everyday consumption of fruit declared 55 patients; 3-4 times per
week – 20 patients; 1-2 times per week – 9 patients; 1-2 times per month and never – 1
person.
Kiczorowska and Samolińska [2014] reported that men which are in risk group of
cardiovascular diseases declared frequent consumption of fruit.
Fruit and vegetables consumption among older population
Most developed world countries have accepted the chronological age of 65 years
as adefinition of 'elderly' or older person. At the moment, there is no United Nations
standard numerical criterion, but the UN agreed cutoff is 60+ years to refer to the older
population.
The World health Organisation has also underlined that the improvement in living
conditions, nutrition and healthcare is beneficial to longevity and has brought about an
increase in the percentage of elderly people in the whole world (World Health Statistics,
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2006). Age is one of the most important predictors of people’s attitudes towards health.
We may expect that an interest in health increases along with increased disease burden
and body ageing. Numerous studies have shown the influence of age on nutritional habits
and food consumption by people (Ezzati et al., 2004; Larrieu et al., 2004; Szponar et al.,
2003). Population ageing sets new challenges for food producers and retailers, as the
elderly are consumers with specific needs. They are usually burdened by numerous health
problems and have limited economic capabilities. Elderly people is quite heterogeneous
group because most of them are suffering different diseases. Various treatments and
disease itself may have impact on the dietary habits. Moreover the vast majority of elderly
people is physically inactive or their activity is lower than before. Such factors as: low
income, low educational attainment, low occupational status, smoking have been linked
with lower F&V consumption. In Poland elderly people have the lowest level of education.
Over 50 % of elderly people finished only primary school and had bad economic situation.
Moreover bad physical health, often present in the elderly, leading to the reduced appetite
and the ability to shop and cook can also influence F&V consumption. Furthermore people
having greater variety of social and physical activities, higher life satisfaction and fewer
problematic life events have more adequate diets [Johnson et al., 1998]. Varied diet in
the elderly age is often hard to accomplish because of worsening of taste and smell, tooth
loss, mouth disorders, diseases, depression and loneliness [Niedźwiedzka and
Wądołowska, 2010].
Over 80% of Polish seniors suffer from chronic diseases, and the mean number of
diseases per person exceeds three. Poland is one of the countries with high metabolic
syndrome risk because of widespread overweight and obesity, high blood pressure, lipid
disorders, smoking and alcohol abuse (Stan zdrowia. . ., 2006; Popowa et al., 2007;
Wysocki and Zejda, 2007; Zatonski, 2000; Zdrojewski et al., 2006). According to the WHO,
the disease burden resulting from high blood pressure is estimated in Poland at 25% of
the disability-adjusted life years (DALYs), resulting from high cholesterol level to 13% of
the DALYs, and overweight and obesity – 12% of the DALYs (Powles et al., 2005).
According to CSO of Poland the average consumption of fruit and vegetables
(excluding potatoes) among retired people was higher than in general population and
accounted for 388 g/person/day. From all fruits retired people prefer eating apples (40.2%
of all fruits), exotic fruits (28.4 %) and berries (12.9 %). Most frequently eaten vegetables
are: tomatoes (16.5 % of all vegetables), cabbage (11.4 %), cucumbers (11.2 %) and
carrots (10.2 %) [CSO 2013].
According to Goluch-Koniuszy and Fabiańczyk [2010], people in older age (49-60
years) eat vegetables and fruits mainly during dinner (95 % of women and 88 % of men)
and supper (46 % of women and 50 % of men).
Analysis of elderly people’s (in the age of 60-86) diets from Kraków [Gacek, 2008]
with the use of questionnaire showed that majority of elderly Poles eat raw vegetables a
few times per week (54.5 % of women and 35.3 % of men). Only 6.0 % of women and
11.8 % of men eat raw vegetables few times per day. Moreover 60.6 % of women and
64.7 % of men eat fruits once a day. On the other hand different research [Suliga, 2010]
regarding people aged 50 years and more revealed that 34.9 % of people consume
vegetables once a day and 27.8 % of people eat them a few times a day. Moreover fruits
are consumed once a day by 31.3 % of people and a few times a day by 30.7 % of people.
Research has also shown that the more varied dietary pattern of elderly people, the more
fruit juices, vegetable juices, bananas, kiwi and citrus fruits, berry fruits, stone fruits,
sauerkraut and cucumber and vegetables from Brassicaceae family is consumed
[Niedźwiecka and Wądołowska, 2010].
Older people suffering from diet-related diseases may modify their diet. Studies
conducted among people in the age between 75 and 80 years indicated that 30 % of
people included intentionally certain products in their diet. Those products were raw
vegetables and fruits, vegetable and fruit juices and also fermented milk beverages and
lean meat [Wierzbicka and Roszkowski, 2004]. Włodarek and Głąbska [2010]
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demonstrated that people with diabetes mellitus type 2 (mean age 63.6 ± 7.6 years) eat
only one serving of vegetables and one serving of fruits per day. The mostly preferred raw
vegetables are tomato, cabbage, carrot, cooked vegetables are carrot, cauliflower and
cabbage, and fruits are apples. Elderly people less often eat pepper than younger people
and women eat broccoli and beetroot more often than men.
Interventions aiming at vulnerable groups
National F&V programmes and promotion initiatives have been established
worldwide. Food-based intervention studies have been conducted. The findings of these
suggest that the majority of the intervention result in an increase of F&V consumption,
although none of the studies have focused on meta-analysis that could quantify the
effectiveness. (Pomerleau J. et al, 2005, copyright WHO)
According to “A systematic review of the effectiveness of individual, community
and societal level interventions at reducing socioeconomic inequalities in obesity amongst
adults” (F C Hillier-Brown et al., 2014), interventions can be categorized into:
-

individual level interventions which included individualised/one-to-one health
promotion, education, advice, counselling or subsidy andare conducted in a
health care or research setting, or in participant’s homes.

-

Communitylevel interventions which are defined as group-based health
promotion, education, advice, counselling or subsidy only interventions, or
interventions conducted in a community setting (for example a workplace,
community centre, sports centre and shop).

-

Societal level studies that aresplit into two sub-groups: Societal-environment
level interventions are those that included a change in environment or access
to environment; and Societal-policy level interventions as macro-level policies
such as taxation, advertising restriction or subsidies.

The same review statesthe effectiveness of tailored weight loss programmes
amongst deprived groups. Community based programmes show as well a short term
effectiveness. At societal level, very few evaluations can be listed. Hence, for long term
effects, little evidence could be provided (F C Hillier-Brown et al., 2014).
A review lead by Contento et al. confirms that specific programmes of behavioral
change process (including self-assessment and goal-settings), individually tailored
education and counseling and benefitting from social support (peers, family) were most
effective. As for environmental interventions, like point of purchase information, they were
short term effective. Interventions in schools, worksites and communities were keys of
success for a long term behavior change.
Ammerman et al. analysed about 24 interventions to modify fruit and vegetables
uptake in North-America, Europe and Australia. They concluded that 3 factors have a
significant impact on the increase of fruit and vegetables intake: goal-setting, food-related
activities and theoretical basis.
Burchett, who reviewed primary-school-based nutrition intervention studies in the
United States concluded that the three main factors influencing F&V consumption among
schoolchildren were: availability, preparation skills for eating and cooking F&V, taste
preferences of children for vegetables.
According to Pomerleau J. et al. 2005, the studies that have been reviewed
targeting primary school intervention, parental involvement is an essential component
(e.g. by the mean of “Parent Packs”). So were school food-service staff and teachers.
Rasmussen et al. 2006 (http://www.ijbnpa.org/content/3/1/22) have reviewed 98
papers treating about potential determinants of fruit and vegetable intake in children and
adolescents.The conclusions highlight the potential determinants that may have an
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influence (positive or negative) on F&V consumption among children and adolescents
(table 4 http://www.ijbnpa.org/content/3/1/22/table/T4) and the infrequently tested
determinants.
Lakerveld J. et al, 2013, pursued the aim of exploring which factors could be
relevant to assess the implementation of social and physical environmental interventions
in underprivileged neighborhoods. 6 factors appear to be statistically relevant:
-

Target group involvement during process planning

-

Target group involvement during implementation

-

Inventory during development

-

Communication with target group before implementation

-

Rivalry with similar interventions

-

Intervention staffing

The Shepherd approach (1989)divides food choice factors into three main groups:
(i) productrelated factors, which rely on physical and chemical properties, sensory
attributes (taste, aroma, texture, visual appearance), functional factors (packaging,
accessibility, convenience), nutrient content, etc.; (ii) consumer-related factors, including
personality (age, gender, education level), psychological factors (personality, experience,
mood), physiological effects (satiety, hunger, appetite),etc.; (iii) environment-related,
which include economic (price, incomes), cultural (beliefs), and social factors
(fashion,society).
As concerns food choice motivation, food preferences and food frequency, women
and girls more often have pro-health eating behaviours, both in choice factors, preferences
and behaviour, i.e., food intake. Consumers with prohealth food choice motives both more
often consumed fruit, vegetables and low-fat dairy products and had higher preferences
of those products. A parallel correlation between preferences and intake frequency of those
products was revealed for respondents not interested in health:low food preferences were
connected with low eating frequency (L. Wadołowska et al. (2008) 122–134).
Interventions targeting pregnant women
As concerns pregnant women, research in gestational diet and nutrition has
traditionally focused on preventing nutritional deficiencies in the maternal diet and
ensuring adequate neonatal growth (Abu-Saad & Fraser, 2010). There is, however,
growing interest in the potential for dietary changes among pregnant women with
gestational diabetes mellitus or obesity to minimise the risk of macrosomia and associated
adverse outcomes, including the risk of obesity in the child in later life (Crowther et al.,
2005; Metzger et al., 2008; Landon et al., 2009).
Dietary change focused on a reduced intake of saturated fat and high-sugar foods,
as well as increased fruit and vegetable consumption is consistent with UK national
guidance for healthy eating in pregnancy (Department of Health, 2009).
Several behaviourally-based pregnancy interventions have been described based
on the provision of dietary ‘counselling’ (Gray-Donald et al., 2000; Kinnunen et al., 2007;
Asbee et al., 2009; Shirazian et al., 2010; Luoto et al., 2011). However, the term
‘counselling’ can refer to a variety of behaviour change techniques (Michie et al., 2011).
Although some interventions have focused primarily on identification of barriers to healthy
eating (Kinnunen et al., 2007; Shirazian et al., 2010), the results of the ‘Psychological
predictors of dietary intentions in pregnancy’ (Gardner et al, 2012) study indicate that
bolstering expectations of positive outcomes for both mother and child associated with
adopting a healthier diet may have more impact. The under-emphasis of the benefits of
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healthy diet in interventions tested to date may reflect an assumption that pregnant
women are aware of the implications of gestational diet (secondary: Gardner et al., 2011
in Gardner et al., 2012 ).
Changing dietary choices in pregnancy may require efforts to ensure that pregnant
women consistently prioritize the beneﬁts of healthy eating over beliefs that support
consumption of unhealthy foods (Gardner et al, 2012)
Gardner et al. found that benefits of action for mother and baby were associated
with intentions to eat more F&V and less high-fat food.Participants who perceived greater
benefits of adopting more healthy eating patterns are more likely to intend to do so. In
terms of intervention design, there is a benefit to provide ample information on the
benefits of F&V consumption for both mother and baby.
The Healthy Start Programme in the UK. Based on the assumption that it is difficult
for low-income families to prioritize spending on healthy food, the initiative provides
distribution of vouchers for fruit, vegetables, milk, and vitamins to low-income families.
The result of the intervention (Alison McFadden et al., 2014) shows that
-

It increased the quantity and range of fruit and vegetables consumed

-

it improved the quality of family diets, and established good habits for the
future.

-

Barriers to registration included complex eligibility criteria, inappropriate
targeting of information about the programme by health practitioners and a
general low level of awareness among families

Interventions designed for children and adolescents
The evaluation of the ‘Grab 5!” showed that increases in fruit and vegetable
consumption were more often accompanied by changes in attitudes, knowledge and
beliefs, possibly indicating an holistic approach within those schools. (Edmunds, Jones &
Dalmeny, 2003).
School-based health and nutrition education intervention studies in Europe and the
USA have had mixed results in effecting physiological changes (De Bourdeaudhuij et al,
2000; Manios Y et al., 2002). The majority of trials have been conducted in the USA, and
there are doubts whether these can be extrapolated to the great diversity of the European
area (Anderson et al., 1998). New and modern tools for health promotion in adolescents
need to be developed focusing on this specific population and considering gender
differences. Adolescence is a unique period in life. Health promotion should not force
models of behaviour onto individuals or groups.
Adolescents need a food culture based on foods to eat, rather than foods to avoid,
and an understanding of suitable weight-control measures (Nowak, 1998) Computertailored nutrition and physical activity education is an innovative, promising and costeffective tool to motivate people to make healthy dietary and physical activity changes. It
provides respondents with individualised feedback about dietary behaviour and physical
activity. The available evidence indicates that computer-tailored education is more
effective in motivating people to make changes than general nutritional and physical
activity education (Brug et al., 2003)
Until now most computer-tailored nutrition programmes have focused on one or a
few aspects of nutrition behavior such as fat intake or fruits and vegetable intake and most
programmes are aimed at adults.
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The Hungarian school fruit programme.
It started in 2012. The details of the programme were prescribed in the rule No.
50/2012 (V. 25.) VM (Magyar Közlöny – Hungarian Official Gazette – 2012, Issue 62). The
pupils of the first six grades in primary schools were cost free supplied with fruit or
vegetables 2-4 times per week. During the school year 2012/2013 more than threequarters of primary schools participated in the programme which went through with the
financial support of the European Union. The basic rule mentioned above was made upto-date in 2014 (Rule No. 55/2014. [V. 25.] VM., Magyar Közlöny – Hungarian official
Gazette, 2014. Issue 60; “A program bemutatása” – “Presentation of programme”, 2014).
The size of portions is shown in the table 8.
Table 8.
Portion size in school-fruit programme
Denomination

Portion

Fruit
Apple, whole

1 piece

Apple, sliced

8 decagram

Pear

1 piece

Peach

1 piece

Nectarine

1 piece

Plum

4 piece

Strawberry

8 decagram

Cherry

8 decagram

Fruit juice, 100%

2 decilitre

Vegetables
Tomato

1 piece

Carrot

10 decagram

Green pepper

1 piece

Kohlrabi

10 decagram

Vegetables juice, 100%

2 decilitre

Children catering
A task-force of the National Institute for Food and Nutrition Science investigated in
2009 and 2013 the catering in 948 and 251 kindergartens, respectively. According to the
countrywide average of the first survey the 75271 children aged 2-6 years got fresh
vegetables or fruit only in 54 per cent of kindergartens. The quantity prescribed in rules
was provided up to 88 per cent in the case of vegetables and up to 74 per cent in the case
of fruit but the range appeared rather large. In 2013 it was shown an improved condition:
the menus contained raw fruit or vegetables at least once per day, the frequency of
vegetables doubled and there was no kindergarten in the sample where the children did
not get fruit. (Bakacs M., et al. 2014.)
Similar overviews were carried out by the NIFNS on the school refectories. In 2008
the work crew collected data in 3099 schools; they evaluated the menu of ten days.
Vegetables were included in menu by 27 per cent of schools in average 0-3 times during
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ten days. 30 per cent of school cafeterias sold fruit. In little bit more than one tenth of
these schools the pupils got fruit free of charge. In 2013 a significant improvement is
shown: during ten days raw vegetables or vegetable dish occurred 13 to 31 times, in
average 22 times, the occurrence of fruit was 5.2 within ten days. The number of cafeterias
selling fruit diminished, that of cafeterias selling vegetables increased. (Greiner E.et al.
2014.)
Interventions designed for older people
Older adults’ eating habits are heterogeneous, and the determinants of fruit and
vegetable intake among older adults are complex. With population aging, the number and
intensity of barriers in accessing and consuming fruit and vegetables increase. The
literature suggests that fruit and vegetable intake is influenced by numerous group- and
individual-level predictors. Many of these are unique to situations and circumstances in
older adulthood. The following predictors have been found to influence the access to—and
consumption of—fruit and vegetables among older adults in the U.S.: (a) health status,
(b) geographic/physical environment, (c) gender, marital status, and household
composition, (d) social support, (e) race/ethnicity, (f) socioeconomic status, and (g)
dietary knowledge. (Nicklett E. J. et al., 2013).
As a consequence and according to the same authors, it is particularly important
that interventions be planned and tailored specifically for older adults to improve their
knowledge or access. More effective interventions also incorporate an individual's desire
or readiness to change dietary behaviors. Nutritional screening can help raise awareness,
identify needs, and target limited resources for those in need. More systematic screening
of the older adult population can help identify older adults in need of nutrition-related
resources.
No interventions aiming at increase of F&V consumption in Poland and in Hungary
have been conducted.Educational programmes are held for example as a part of University
of Third Age) and aim generally at improving the dietary patterns. They do however not
evaluate effectiveness of such education.
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Conclusions and guidance for further research
The effect of vegetables and fruits consumption on human health is difficult to
measure since it is influenced by many factors, including their large variety globally,
varying dietary patterns, different effects for vegetables compared with fruits, and
interactions with other dietary components [Slavin and Lloyd, 2012].
Nevertheless, WHO reports [2002] suggested that up to 2.6 million deaths
worldwide and 31 % of cardiovascular diseases may be attributed to inadequate
consumption of fruit and vegetables.
In most Western countries, large population groups, including children and
adolescents, eat far less than the recommended amount of fruit and vegetables (Domel et
al., 1996; Contento & Michela, 1998; Gibson et al., 1998; Perry et al., 1998; Baranowski
et al., 2000; Lytle et al., 2000; Yngve et al., 2005).
Several studies have shown that children's intake of fruit and vegetable tracks into
adolescence [9-11] and that those food preferences and eating habits established in
childhood and adolescence tend to be maintained into adulthood (Kirby et al., 1995; Domel
et al., 1996; Gibson et al., 1998; Perry et al., 1998).
Food programmes and promotion initiatives have an important role to play. They
have been developed worldwide and the studies show that they do most of the time result
in the increase of F&V, at least in the short term.
But to date, nutrition education campaigns have only been moderately successful
in promoting a sustained consumption of adequate amounts of fruit and vegetables (Davis
et al., 2000; Klepp et al., 2005). Interventions aiming to improve health-related
behaviours should be tailored to the most important determinants or mediators of these
behaviours in order to be successful (Baranowski et al., 1999; Brug et al., 2005a).
In general, in terms of food habits, the reviewed studies tend to be descriptive
rather than comprehensive.


Pregnant women

To prevent nutritional deficiencies in the maternal diet and ensuring adequate neonatal
growth, behaviourally-based pregnancy interventions usually rely on the provision of
dietary ‘counselling’. Expectations of positive outcomes for both mother and child are
associated with adopting a healthier diet. To make healthy products more accessible by
distributing vouchers for fruit and vegetables effectively increased consumption of those
products in the long run.
Further types of interventions towards that target group should be developed,
surveyed and promoted at a large scale.


Children and adolescent

The consumption of fruit and vegetables of children aged 2-6 is controlled by their parent
and determined by their eating habits. Adolescents often stop listening to parents and
teachers, and change their nutritional habits, often selecting unhealthy food.
Numerous school based health and nutrition programmes have been implemented in
Europe and worldwide. Such programmes should focus on specific populations and
consider gender differences. Tailored programmes show better results in terms of
behaviour changes in individuals or groups. Combined with physical activity they are an
innovative, promising and cost-effective tool to motivate people to eat healthier and
exercise more. It provides respondents with individualised feedback about dietary
behaviour and physical activity.
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Such initiatives, that are already widespread for adults, should be adapted for younger
people.


Older people

Older people are often burdened by numerous health problems and some have
limited economic capabilities.
There is an abundance of literature about health benefits, but literature is lacking
consequent studies or reviews regarding interventions and their potential effectiveness.
Thus, the present review confirms that intervention efforts are indeed needed to
promote fruit and vegetable intake across childhood and adolescence. Furthermore,
interventions to promote fruit and vegetable intake should especially be aiming at reaching
youth from lower SES groups, and specific targets like pregnant women and older people.
Such interventions improve preferences for fruit and vegetables and improve their
availability. This review might conclude that interventions towards pregnant women and
older people tend to be more effective whenever they are personalised, adapted and
tailored to each individual needs.
But there is a need for further internationally comparative studies. At best, these
should be theory-based multi-level studies in which both personal and environmental
factors (family, school, local community, and national factors) are considered within a
longitudinal design although we do realize that exploring such a broad range of potential
determinants comes with measurement problems (e.g. long questionnaires or single item
assessment of various constructs). Such future research will though generate
-

more information on determinants and mediators of fruit and vegetables
consumption among pregnant women, children and adolescents and older
people on which coming interventions should be tailored

-

more information concerning product-related, consumer-related
environmental-related factors which determine food choices

and

The present review observed a lack of intervention programmes, related studies
and surveys among older people, and to a less extent among pregnant women. Efforts
should be made to raise awareness, and educate these particularly vulnerable target
groups.
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Focus on Poland and Hungary
The literature review showed that fruit and vegetables are not frequently consumed
by various populations or subpopulation in Poland, however however older people consume
the highest amount (388 g/day). The most preferred fruit is apple and vegetable is tomato.
In Hungary there is a tendency showing some favourable phenomena in terms of
fruit and vegetables consumption, e.g. the satisfactory mean values of a group of surveyed
subjects in 2009. However, the average population does not take advantage of the daily
intake of this food group. They are missing comprehensive intervention programmes, but
for the school-fruit programme.
Cardiovascular diseases (CVD) and malignant tumours are the leading causes of
death in Hungary (similarly to the other developed countries) and the factors that may
reduce their incidence/prevalence, would lead to possible improvement in health situation.
There is a need for more education projects for Polish and Hungarian citizens of
every age on how important it is to consume these groups of food products 5 times per
day.
There is an urgent need to emphasise the benefits of a higher consumption of fruit
and vegetables, because of the significant role they play in the prevention of CVD and
cancer. Fruit and vegetables can also diminish the amount of food consumed, mainly the
quantity of fat. Thus they contribute to the prophylaxis of overweight or obesity. Moreover
a diet characterised by high intakes of some subgroups of fruit and vegetables is associated
with better cognitive function, less cognitive decline lower risk for development of mild
cognitive impairment and Alzheimer’s disease (Nooyens, A. C. J., et al. 2011; Ye, X., et
al. 2013).
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Methodology
Sources
For the English and French articles, an initial google scholar search was conducted
looking for articles since 2000 that corresponded to combinations of the key words of the
EU’s intervention: “Pilot project: increasing the consumption of fresh fruit and vegetables
in particular in local communities in EU NUTS2 regions in Poland and Hungary with primary
household income below 50% of the EU27 average” to orient the researcher in the body
of literature.
The next search sifted through several databases of scientific literature: PubMed,
Web of Knowledge, IBSS (international bibliography of the Social Sciences); Psychinfo and
ERIC (Educational Resources Information Center).
Since the ongoing project takes place in Hungary and in Poland, researchers from
the University of Krakow, Poznan University of Life Sciences, Semmelweis University in
Budapest and the Hungarian National Food and Nutrition institute were invited to conduct
a search within the body of literature that existed in their respective countries and
languages. Their focus was primarily on papers that had not been translated.
A last category that has been taken into account are papers looking at specific EUfunded initiatives, in particular the school-fruit scheme and the milk scheme.
112 publications were included in the present review.
Competing interests
The author(s) declare that they have no competing interest.

Authors' contributions
ProPager directed the overall literature survey and compiled the manuscript
by incorporating critical inputs from all authors. The Scientific Committee, under the
guidance of ProPager, conceived the study. Members of the Scientific Committee
conducted the literature search. ProPager received regular suggestions of articles by DG
Health and Food Safety and participated in the selection and analysis of included papers.
All authors contributed to the design of the analysis. All authors read and approved the
final manuscript.

29

LITERATURE REVIEW OF STRATEGIES TO INCREASE FRUIT & VEGETABLES INTAKE

References

A program bemutatása 2014/2015 tanévre vonatkozóan (Presentation of programme
concerning the school year 2014/2015) 2014.
iskola-alma.hu/index.pho?option=com_content&view=article&id=46&Itemid=50
Anderson AS, Cox DN, McKellar S, Reynolds J, Lean MEJ, Mela DJ. Take Five, a nutrition
education intervention to increase fruit and vegetables intakes: impact on
attitudes towards dietary change. British Journal of Nutrition 1998; 80: 133–40.
Bakacs M., Kaposvári Cs., Kovács V.A., Lugasi A., Martos É. (2009) Országos helyzetkép
az óvodai közétkeztetésről (Countrywide situation report on the catering in
kindergartens) 2009. www.oeti.hu/felmérések/óvoda
Bakacs M., Martos É., Schreiberné Molnár E., Zentai A. (2014) Országos helyzetkép az
óvodai közétkeztetésről (Countrywide situation report on the catering in
kindergartens) 2013. www.oeti.hu/felmérések/óvoda
Bakacs M., Martos É., Schreiberné Molnár E., Zentai A. (2014) Országos iskolai menza
körkép (Countrywide situation report on the school refectories) 2013.
www.oeti.hu/felmérések/menza
Biesalski H-K, Dragsted LO, Elmadfa I, Grossklaus R, Müller M, Schrenk D, Walter P,
Weber P. 2009. Bioactive compounds: definition and assessment of activity.
Nutrition, 25, 1202-1205.
Biró Gy. (Ed.) (1993) First Hungarian Representative Nutrition Survey (1985-1988).
Results. Volume 2. OÉTI-OTH-NEVI. Budapest.
Biró L., Regöly-Mérei A., Nagy K., Péter Sz., Arató Gy., Szabó Cs., Martos É., Antal M.:
Dietary habits of school children: Representative survey in metropolitan
elementary
schools – Part two. Ann. Nutr. Metab. 51(5), 454-460.
Bodnar, L.M. and Siega-Riz A.M. (2002). A Diet Quality Index for Pregnancy detects
variation in diet and differences by sociodemographic factors. Public Health
Nutrition, 5, pp 801-809. doi:10.1079/PHN2002348.
Boeing H., Bechthold A., Bub A., Ellinger S., Haller D., Kroke A., Leschik-Bonnet E.,
Müller MJ., Oberritter H., Schulze M., Stehle P., Watzl B. 2012. Critical review:
vegetables and fruit in the prevention of chronic diseases. Eur J Nutr. 51(6):63763.
Bojar I, Wdowiak L, Humeniuk E, Błaziak. P. 2006. Change in the quality of diet during
pregnancy in comparison with WHO and EU recommendations – environmental
and sociodemographic conditions. Annals of Agricultural and Environmental
Medicine, 13, 281–286.
Bordia T, Mohammed N, Thomson M, Ali M. 1996. An evaluation of garlic and onion as
antithrombotic agents. Prostaglandins Leukot Essent Fatty Acids 54 (3): 183-186.
Brug J, Oenema A, Campbell M. Past, present and future of computer-tailored nutrition
education. American Journal of Clinical Nutrition 2003; 77(4 Suppl.): 1028S–34S.
Bugaj B, Kopeć A, Nowacka E, Leszczyńska T, Stanclik K, Kapusta-Duch-J, 2013.
Frequency of consumption of selected food products by students of chosen
universities located in Krakow. Nauka o żywieniu człowieka. osiągnięcia i
wyzwania. Wydawnictwo SGGW, ISBN 978-83-7583546-5, 96-105.

30

LITERATURE REVIEW OF STRATEGIES TO INCREASE FRUIT & VEGETABLES INTAKE

Chen Y-M., Ho SC., Woo JLF. 2006. Greater fruit and vegetable intake is associated with
increase bone mass among postmenopaual Chinese women. Br J Nutr. 96:745–
751.
Cieślik E., Topolska K., Antkiewicz P., 2004. The frequency of fruit and vegetables
consumption in the Beskid Sądecki region. ACTA Scientiarum Polonorum
Technologia Alimentaria, 3, 163-170.
Cooke J.L., Wardle J., Gibson E.L., Sapochnik M., Sheiham A., Lawson M. 2004.
Demographic, familial and trait predictors of fruit and vegetable consumption by
pre-school children. Public Health Nutrition, 7, 295-302.
Cooke L., Carnell S., Wardle J. 2006. Food neophobia and mealtime food consumption in
4–5 year old children International Journal of Behavioral Nutrition and Physical
Activity, 3, 14, doi:10.1186/1479-5868-3-14.
Crozier S.R., Robinson S.M., Godfrey K.M., Cooper C., Inskip H.M., 2009. Women’s
dietary patterns change little from before to during pregnancy. The Journal of
Nutrition, 139, 1956–1963.
CSO, Social Surveys and Living Conditions Statistics Department Household Budget
Survey in 2012, Warsaw 2013.
Czarnocińska J., Babicz-Zielińska E., Wądołowska L., Przysławski J., Schlegel-Zawadzka
M., 2007. The influence of age and sex on dietary attitudes of Poles in relation to
plant origin products. Pofpres study. Polish Journal of Natural Science, 4, 153160.
Dai Q., Borenstein AR., Wu Y., Jackson JC., Larson EB. 2006. Fruit and vegetable juices
and Alzheimer's disease: the Kame Project. Am J Med. 119(9):751-759.
Dauchet, L., Ferrières, J., Arveiler, D., Yarnell, J. W., Gey, F., Ducimetière, P., Ruidavets,
J.- B., Haas, B., Evans, A., Bingham, A., Amouyel, P, Dallongeville, J. (2004)
Frequency of fruit and vegetable consumption and coronary heart disease in
France and Northern Ireland: the PRIME study. Br. J. Nutr. 92(12),963-972.
De Bourdeaudhuij I, Sallis J, Vandelanotte C. Tracking and explanation of physical
activity from adolescence to young adulthood. A 7-year prospective study.
Research Quarterly for Exercise and Sport 2002; 73: 376–85.
Diet, Nutrition, and the Prevention of Chronic Diseases (1990). WHO Technical Report
Series 797. WHO, Geneva.
Diet, Nutrition, and the Prevention of Chronic Diseases (2003). WHO Technical Report
Series 916. WHO, Geneva.
Durak I., Kavutcu M., Aytaç B., Avci A., Devrim E., Ozbek H., Oztürk HS. 2004. Effects of
garlic extract consumption on blood lipid and oxidant/antioxidant parameters in
humans with high blood cholesterol. J Nutr Bioch 15: 373–377.
Dzielska A., Kołoło H., Mazur J. 2008. Health behaviours of adolescents associated with
nutrition in the context of socioeconomic factors – trends between 2002 and
2006. Probl Hig Epidemiol 89(2), 222-229.
Edmunds, L., Jones, C., & Dalmeny, K. (ed. . (2003). Evaluation of the Sustain Grab 5!
school fruit and vegetable project (p. 98). Retrieved from www.grab5.com
Elmadfa I (ed) (2009) European nutrition and health report 2009. Karger, Basel, p 5.
Estaquio, C., Kesse-Guyot, E., Deschamps, V., Bertrais, S., Dauchet, L., Galan, P., …
Castetbon, K. (2009, June 1). Adherence to the French Programme National
Nutrition Santé Guideline Score Is Associated with Better Nutrient Intake and
Nutritional Status. Journal of the American Dietetic Association. American Dietetic
Association. Retrieved from
http://linkinghub.elsevier.com/retrieve/pii/S0002822309002995?showall=true
31

LITERATURE REVIEW OF STRATEGIES TO INCREASE FRUIT & VEGETABLES INTAKE

Ezzati M., Lopez A., Rogers A., Vander Hoorn S., Murray C., and the Comparative Risk
Assessment Collaborating Group. 2002. Selected major risk factors and global
and regional burden of disease. Lancet 360: 1347.
Farajian P., Kavouras SA., Yannakoulia M., Sidossis LS. 2004. Dietary intake and
nutritional practices of elite Greekaquatic athletes. International Journal of Sport
Nutrition, Exercise and Metabolism, 14(5): 574.-585.
F C Hillier-Brown, C L Bambra, J-M Cairns-Nagi, A Kasim, H J Moore, C D Summerbell, A
systematic review of the effectiveness of individual, community and societal level
interventions at reducing socioeconomic inequalitiesin obesity amongst adults,
International Journal of Obesity accepted article preview12 May 2014; doi:
10.1038/ijo.2014.75.
Fulponi, L. (2009), “Policy Initiatives Concerning Diet, Health and Nutrition”, OECD Food,
Agriculture and Fisheries Papers, No. 14, OECD
Publishing.http://dx.doi.org/10.1787/221286427320
Gacek M. 2008. Eating behavuior of the elderly in Poland and Germany. Probl Hig
Epidemiol 89(3): 401-406.
Gacek. M. 2012. Dietary patterns in nursery school children from an urban environment.
Roczn PZH, 63, 477-482.
Gajewska D., Ździeborska M., Harton A., Myszkowska-Ryciak J., 2013. The assessment
of knowledge and compliance with dietary recommendations in patients with
essential hypertension. Problemy Higieny i Epidemiologii Polskiej 94, 258-261.
Gardner, B., Croker, H., Barr, S., Briley, A., Poston, L., & Wardle, J. (2012).
Psychological predictors of dietary intentions in pregnancy. Journal of Human
Nutrition and Dietetics : The Official Journal of the British Dietetic Association,
25(4), 345–53. doi:10.1111/j.1365-277X.2012.01239.x
Gárdos, É. (2010) Társadalmi helyzetkép 2010. (Societal situation report 2010) Központi
Statisztikai Hivatal (Central Statistical Office). Budapest.
Genkinger, J. M., Platz, E.A., Hoffman, S. C., Comstock, G.W., Helzlsouer, K.J. (2004)
Fruit, Vegetable, and Antioxidant Intake and All-Cause, Cancer, and
Cardiovascular Disease Mortality in a Community-dwelling Population in
Washington County, Maryland. Am. J. Epidemiol. 160(12), 1223-1233.
Główny Inspektorat Sanitarny, Instytut Medycyny Wsi w Lublinie. Raport z analizy
danych ankietowych pochodzących z badania. Zachowania zdrowotne kobiet w
ciąży II. Warszawa 2010.
Godala M. Pietrzak K, Łaszek M, Gawron-Skarbek A, Szatko F. 2012. Health behaviours
of pregnant residents of Łódź. Part I. Diet and vitamin-mineral supplementation.
Probl Hig Epidemiol 93(1): 38-42.
Goluch-Koniuszy Z, Fabiańczyk E. Assessment of nutritional status and dietary habits
person of retired for up to six months. Roczn PZH 2010, 61(2): 191-199.
Gonen A, Haratas D, Rabinkov A, Miron T., Mirelman D., Wilchek M., Weiner L., Ulman
E., Levkovitz H., Ben-Shushan D., Shaish A. 2005. The antiatherogenic effect of
allicin: possible mode of action. Pathobiology 72(6): 325-34.
Greiner E., Dánielné Rózsa Á., Kovács V. A., Bakacs M. (2009) Országos iskolai menza
körkép (Countrywide situation report on the school refectories) 2008.
www.oeti.hu/felmérések/menza
Guelinckx I., Devlieger R., Mullie P., Vansant G., 2010. Effect of lifestyle intervention on
dietary habits, physical activity, and gestational weight gain in obese pregnant
women: a randomized controlled trial. American Journal of Clinical Nutrition, 91,
373–380.
32

LITERATURE REVIEW OF STRATEGIES TO INCREASE FRUIT & VEGETABLES INTAKE

Hardcastle AC., Aucott L., Reid DM., Macdonald HM. 2011. Associations between dietary
flavonoid intakes and bone health in a Scottish population. J Bone Miner Res.
26:941–947.
Helmert U., Strube H. 2004. Trends in the development and prevalence of obesity in
Germany between 1985 and 2002. Gesundheitswesen 66:409–415.
Herr I., and Büchler, M.W. 2010. Dietary constituents of broccoli and other cruciferous
vegetables: Implications for prevention and therapy of cancer. Cancer Treatment
Reviews, 36: 377–383.
Hyżyk AK, Sokalska N. 2011. The evaluation of body mass changes in pregnant women.
Nowiny Lekarskie 80(3): 174-177.
Iglesias-Gutierreaz E., Garcia-Roves PM., Garcia A., Patterson AM. 2008. Food
preferences do not influence adolescent high-level athletes dietary intake.
Appetite, 50(2 - 3): 536 - 543.
Johnson AE, Donkin AJM, Morgan K, Neale RJ, Page RM, Silburn RL. 1998. Fruit and
vegetable consumption in later life. Age and Aging 27: 723-728.
Kamelska AM, Pietrzak-Fiećko R, Bryl K, Nowakowski JJ. 2011. Próba oceny zachować
żywieniowych oraz spożycia wybranych owoców grupy kobiet ciężarnych i
karmiących. Bromat Chem Toksykol 44(3): 1009-1014.
Kestwal R.M., Lin J.Ch., Bagal-Kestwal D., Chiang B.H. 2011. Glucosinolates fortification
of cruciferous sprouts by sulphur supplementation during cultivation to enhance
anti-cancer activity. Food Chemistry, 126: 1164–1171.
Kiczorowska B., Samolińska W., 2014. Physical activity and nutritional habits of men at
cardiovascular disease risk. Problemy Higieny i Epidemiologii Polskiej 95, 352357.
Kolarzyk E., Janik A., Kwiatkowski J., 2008. Nutritional habits of pre-school children.
Probl Hig Epidemiol, 89, 527-532.
Kołłajtis-Dołowy A., Matysiuk E., Boniecka I. 2007. Zwyczaje żywieniowe wybranej grupy
dzieci 11-12-letnich z Białegostoku. Żywność. Nauka. Technologia. Jakość. 6(55),
335-342.
Kopeć A, Cieślik E, Leszczyńska T, Filipiak-Florkiewicz A, Wielgos B, Piątkowska E,
Bodzich A, Grzych-Tuleja E, 2013: Assessment of polyphenols, β-carotene and
vitamin C intake with daily diets by primary school children. Ecology of Food and
Nutrition 52, 21-33.
Kopeć A., Nowacka E., Klaja A., Leszczyńska T., 2013. Assessment of selected food
frequency intake in football players Problemy Higieny i Epidemiologii, 94 (1). 151157.
Kozioł-Kozakowska A., Piórecka B., Żwirska J., Jagielski P. Schlegel-Zawadzka M., 2007.
Assessment of heating habits of pre-school children attending to the kinder
garden in the region of Krakow with referral to socio-economic characteristics.
Problemy Higieny i Epidemiologii Polskiej, 88,422-427.
Lakerveld J., Verstrate L., Bot S-D., Kroon A., Baan C.-A., Brug J., Jansen A. P.D.,
Droomers M., Abma T., Stronks K., Nijpels G., 2013, Environmental interventions
in low-SES neighbourhoods to promote healthy behaviour: enhancing and
impeding factors
Lee S-H., Sohn Y.S., Kang K.K., Kwon J.W., Yoo M., 2006. Inhibitory effect of DA-9201,
an extract of Oryza sativia L., on airway inflammation and bronchial
hyperresponsiveness in mouse asthma model. Biol Pharm Bull, 29: 1148-1153.
Liu RH. 2004. Potential synergy of phytochemicals in cancer prevention: mechanism of
action. J Nutr. 134:3479S–85S.
33

LITERATURE REVIEW OF STRATEGIES TO INCREASE FRUIT & VEGETABLES INTAKE

Liu RH. 2013. Health-Promoting Components of Fruit and vegetables in the Diet. Adv.
Nutr. 4: 384S–392S.
Liu RH., Finley J. 2005. Potential cell culture models for antioxidant research. J Agric
Food Chem. 53:4311–4314.
Lutomski J. 2001. Garlic fascination, yesterday and today. Post Fitoter 1: 7-14.
Manios Y, Moschandreas J, Hatzis C, Kafatos A. Health and nutrition education in primary
schools of Crete: changes in chronic disease risk factors following a 6-year
intervention programme. British Journal of Nutrition 2002; 88: 315–24.
Marcysiak M., Ciosek A., Żywica M., Prządak E., Banasiewicz D., Marcysiak M., Zagroba
M., Ostrowska B., Skotnicka-Klonowicz G., 2009. Dietary behavior and physical
activity among pupils of sports and general class in Ustrzyki Dolne. Problemy
Pielęgniarstwa; 17 (3), 216–222.
McFadden A., M Green J., Williams V., McLeish J., McCormick F., Fox-RushbyJ. and
Renfrew M-J., 2014, Can food vouchers improve nutrition and reduce health
inequalities in low-income mothers and young children: a multi-method
evaluation of the experiences of beneficiaries and practitioners of the Healthy
Start programme in England
Miyake Y., Sasaki S., Tanaka K., Hirota Y. 2010. Consumption of vegetables, fruit, and
antioxidants during pregnancy and wheeze and eczema in infants. Allergy, 65,
758–765.
Morris MC., Evans DA., Tangney CC., Bienias JL., Wilson RS. 2006. Associations of
vegetable and fruit consumption with age-related cognitive change. Neurology
67:1370–1376.
Muñoz, K. A., Krebs-Smith, S. M., Ballard-Barbash, R., & Cleveland, L. E. (1997). Food
intakes of US children and adolescents compared with recommendations.
Pediatrics, 100(3 Pt 1), 323–9. Retrieved from
http://www.ncbi.nlm.nih.gov/pubmed/9282700
Németh Á. (Ed.) (2007) Serdülőkorú fiatalok egészsége és életmódja (Health Behaviour
in
School-aged Children a WHO-collaborative Cross-National Study HBSC
National
Report 2006). Országos Gyermekegészségügyi Intézet (National Children
Health Institute). Budapest.
Németh Á., Költő A. (Eds.) (2011) Serdülőkorú fiatalok egészsége és életmódja (Health
Behaviour in School-aged Children a WHO-collaborative Cross-National Study
HBSC National Report 2010). Országos Gyermekegészségügyi Intézet (National
Children Health Institute). Budapest.
Nicklett E. J., Kadell A. R., 2013, Fruit and vegetable intake among older adults: a
scoping review (10.1016/j.maturitas.2013.05.005)
Niedźwiedzka E, Wądołowska L. 2010. Analysis of food intake variety in relation to the
socio-economic status of elderly Polish citizens. Probl Hig Epidemiol 91(4): 576584.
Nooyens, A. C. J., Bueno-de-Mesquita, H. B., van Boxtel, M. P. J., van Gelder1, B. M.,
Verhagen, H., W. M., Verschuren, W. M. M. (2011) Fruit and vegetable intake
and cognitive decline in middle-aged men and women: the Doetinchem Cohort
Study.
Br. J. Nutr. 106(5), 752-761.
Nowacka E., Polaszczyk Sz., Kopeć A., Leszczyńska T., Morawska M., Pysz K. 2010.
Frequency of consumption selected food products by sport shooters and slalom
canoeists. Medycyna Sportowa, 26, (2-3), 185-186.
34

LITERATURE REVIEW OF STRATEGIES TO INCREASE FRUIT & VEGETABLES INTAKE

Nowak M. The weight-conscious adolescent: body image, food intake, and weight-related
behaviour. Journal of Adolescent Health 1998; 23: 389–98.
Noyan-Ashgraf M.H., Wu L., Wang R., Juurlikin B.H.J., 2005. Dietary approaches to
positively influence fetal determinants of adult health. FASEB J. 20: 371-373.
OECD (2013a), “Fruit and vegetable consumption among adults”, in Health at a Glance
2013: OECD Indicators, OECD Publishing.
http://dx.doi.org/10.1787/health_glance-2013-22-en
OECD (2013b), “Fruit and vegetable consumption among children”, in Health at a Glance
2013: OECD Indicators, OECD Publishing.
http://dx.doi.org/10.1787/health_glance-2013-17-en
Pérez-Jiménez J, Fezeu L, Touvier M, Arnault N, Manach C, Hercberg S, Galan P, Scalbert
A. 2011. Dietary intake of 337 polyphenols in French adults. Am J Clin Nutr 93:
1220-1228.
Piórecka B., Jagielski P., Wójcik K. 2007. Nutritional behaviours of adolescents from
secendary schools in Malopolska region. Żywienie Człowieka i Metabolizm, 34,
1/2, 620-627.
Pomerleau Jocelyn, Lock Karen, Cécile Knai, McKee Patrick. 2005. Effectiveness of
interventions and programmes promoting fruit and vegetables intake
Prentice AM, Jebb SA. 2003. Fast foods, energy density and obesity: a possible
mechanistic link. Obes Rev 4:187–194.
Preuss HG, Clouatre D, Mohamadi A, Jarrell ST. 2001. Wild garlic has a greater effect
than regular garlic on blood pressure and blood chemistries of rats. Int Urol
Nephrol 32(4): 525-30.
Prynne CJ., Mishra GD., O'Connell MA., Muniz G., Laskey MA., Yan L., Prentic A., Ginty F.
2006. Fruit and vegetable intakes and bone mineral status: a cross-sectional
study in 5 age and sex cohorts. Am J Clin Nutr. 83:1420–1428.
Przybyłowicz KE, Janiszewska K, Przybyłowicz M, Grzybiak M. 2012. Zależność między
matczynym BMI kobiet, spożyciem błonnika i tłuszczu w czasie ciąży a masą
urodzeniową noworodka. Bromat Chem Toksykol 45(3): 1010-1017.
Ramón R., Ballester F., Iñiguez C., Rebagliato M., Murcia M., Esplugues A., Marco A.,
Garcίa de la Hera M., Vioque J. 2009. Vegetable but not fruit intake during
pregnancy is associated with newborn anthropometric measures. Journal of
Nutrition, 139: 561–567.
Rasmussen Mette, Krølner Rikke, Klepp Knut-Inge, Lytle Leslie, Brug Johannes, Bere
Elling, & Due Pernille. (2006). Determinants of fruit and vegetable consumption
among children and adolescents: a review of the literature. Part I: quantitative
studies. International Journal of Behavioral Nutrition and Physical Activity 2006
3:22. Retrieved April 29, 2014, from http://www.ijbnpa.org/content/3/1/22#
Rodler I., Biró L., Greiner E., Zajkás G., Szórád I., Varga A., Domonkos A., Ágoston H.,
Balázs A., Mozsáry E., Vitrai J., Hermann D., Boros J., Németh R., Kéki Zs. (2005)
Táplálkozási vizsgálat Magyarországon (Dietary survey in Hungary) 2003-2004.
Orv. Hetil.14(34), 1781-1789.
Roszko-Kirpsza I., Olejnik B.J. Kulesza M., Jabłoński R., Czerech E., Maciorkowska E.,
2012. Nutrition of 2- and 3- year-old children living in rural areas. Probl Hig
Epidemiol 93, 605-612.
Sarkadi Nagy E.,Bakacs M.,Illés É., Zentai A.,Lugasi A.,Martos É. (2012) Országos
Táplálkozás és Tápláltsági Állapot Vizsgálat – OTÁP2009 II. A magyar lakosság
energia- és makrotápanyag-bevitele. (Hungarian Diet and Nutritional Status

35

LITERATURE REVIEW OF STRATEGIES TO INCREASE FRUIT & VEGETABLES INTAKE

Survey – The OTAP2009 study II. Energy and macronutrient intake of the
Hungarian population.) Orv. Hetil. 153(27), 1057–1067.
Seń M., Zacharczuk A., Lintowska A., 2012. Feeding behavior of selected students of
Univuersities and knowledge of the health effects of poor nutrition. Pielęgniarstwo
i Zdrowie Publiczne, 2, 113-123.
Shepherd, R., 1989. Factors influencing food preferences and choice. In: Sheperd, R.
(Ed.), Handbook of the Psychophysiology of Human Eating. Wiley, Chichester, pp.
3–24.
Sikora E., Pysz M., Leszczyńska T., 2009. Changes in daily supply of basic groups of food
products in households of pensioners in the years from 1989 to 2004. Żywność.
Nauka. Technologia. Jakość, 5 (66), 132-147.
Skibniewska K., Radzymińska M., Jaworska M.M., Babicz-Zielińska E., 2009. Studies on
dietary habits of Polish and Belgian students Żywność. Nauka. Technologia.
Jakość, 4, 250-258.
Slavin J. 2004. Whole grains and human health. Nutr Res Rev 17:99-110.
Slavin JL., Lloyd B. 2012. Health Benefits of Fruit and vegetables Adv. Nutr. 3: 506–516.
Smith SA., Campbell DR., Elmer PJ., Martini MC., Slavin JL., Potter JD. 1995. The
University of Minnesota Cancer Prevention Research Unit vegetable and fruit
classification scheme (United States). Cancer Causes Control. 6:292–302.
Suliga E. 2010. Health behaviours related to nutrition of adults and elderly people.
Hygeia Public Health 45(1): 44-38.
Statistical Yearbook of Hungary 1985 (1986). Central Statistical Office. Budapest.
Statistical Yearbook of Hungary 1990 (1991). Central Statistical Office. Budapest.
Statistical Yearbook of Hungary 1995 (1996). Central Statistical Office. Budapest.
Statistical Yearbook of Hungary 2000 (2001). Central Statistical Office. Budapest.
Statistical Yearbook of Hungary 2005 (2006). Central Statistical Office. Budapest.
Statistical Yearbook of Hungary 2007 (2008). Central Statistical Office. Budapest.
Statistical Yearbook of Hungary 2009 (2010). Central Statistical Office. Budapest.
Statistical Yearbook of Hungary 2010 (2011). Central Statistical Office. Budapest.
Statistical Yearbook of Hungary 2011 (2012). Central Statistical Office. Budapest.
Świątkowska D. Poradnik żywienia kobiet w ciąży. Instytut Matki i Dziecka Klinika
Położnictwa i Ginekologii. Warszawa 2013.
Szczepaniak B., Górecka D., Flaczyk E., 2004. Preferencje i częstotliwość spożycia
owoców wśród dziewcząt oraz kobiet w ciąży. ACTA Scientiarum Polonorum
Technologia Alimentaria, 3, 175-185
Trajer M., Dyngus M. 2013. Krajowa produkcja, spożycie oraz promocja owoców i
warzyw. Biuletyn Informacyjny 3: 14-25.
Truswell AS. 2002. Cereal grains and coronary heart disease. Eur J Clin Nutr 56:1-14.
Van Horn L., McCoin M., Kris-Etherton PM., Burke F., Carson JA., Champagne CM.,
Karmally W., Sikand G. 2008. The evidence for dietary prevention and treatment
of cardiovascular disease. J Am Diet Assoc 108:287-331.
Wądołowska, L., Danowska-Oziewicz, M., Stewart-Knox, B., & Vaz de Almeida, M. D.
(2009). Differences between older and younger Poles in functional food
consumption, awareness of metabolic syndrome risk and perceived barriers to

36

LITERATURE REVIEW OF STRATEGIES TO INCREASE FRUIT & VEGETABLES INTAKE

health improvement. Food Policy, 34(3), 311–318.
doi:10.1016/j.foodpol.2009.02.006
Wadołowska L., Babicz-Zielinska E., Czarnocinska J., 2007, Food choice models and their
relation with food preferences and eating frequency in the Polish population:
POFPRES study
Weaver CM, Lee Alekel D, Ward WE, Ronis MJ. 2012. Flavonoid Intake and Bone Health.
J Nutr Gerontol Geriatr. 31(3): 239–253.
WHO (World Health Organization). 2000. Obesity: preventing and managing the global
epidemic. WHO technical report series 894.
WHO (World Health Organization). 2002. The world health report 2002 – Reducing risks,
promoting healthy life. Geneva WHO.
Wierzbicka E, Roszkowski W. 2004. Stosowanie specjalnych diet oraz zwyczaje
żywieniowe wybranej grupy osób starszych. Żyw Człow Metab 31 Supl. 2(4): 1728.
Willett WC. 2002. Balancing life-style and genomics research for disease prevention.
Science, 296:695–698.
Włodarek D, Głąbska D. 2010. Vegetables and fruits consumption by individuals with
diabetes mellitus type 2. Diabetologia Praktyczna 11(6): 221-229.
Wu L., Ashraf H. N., Facci M., Peterson P.G., Ferrie A., Juurlink B.H.J. 2004. Dietary
approach to attenuate oxidative stress, hypertension, and inflammatory in the
cardiovascular system. PNAS 101: 7094-7099.
Ye, X., Scott, T., Gao, X., Maras, J. E., Bakun, P. J., Tucker, K. L. (2013) Mediterranean
diet, healthy eating index 2005, and cognitive function in middle-aged and older
Puerto Rican adults. J. Acad. Nutr Diet. 113(2), 276-281.
Zhang D., and Hamauzu Y. 2004. Phenolics, ascorbic acid, carotenoids and antioxidant
activity of broccoli and their changes during conventional and microwave cooking.
Food Chemistry, 88: 503–509.
Zhou K., and Yu L. 2006. Total phenolic contents and antioxidant properties of
commonly consumed vegetables grown in Colorado. Food Science and
Technology, 39: 1155–1162.

Acknowledgements
Conflict of interest declaration: None.
Authorship responsibilities: All of the manuscript authors contributed significantly
to the conception and design of the paper, drafting or revising it critically for important
intellectual content, and approved the final version to be published.

37

