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ABSTRACT
Introduction: Vegetables and fruit are an essential part of 
a healthy and balanced diet. It has been shown that regular con-
sumption of fruit and vegetables can reduce the risk of chronic 
diseases. However, in the past ͜ years fruit and vegetable con-
sumption among Polish youth has signiϐicantly decreased.
Materials and methods: Patients involved in the project were 
participants of the Woodstock Festival Poland ͖͔͕͘. During three 
days of the festival, ͚͕͙ young adults (͕͜–͙͗ years) were enrolled 
in the study. The study participants had to ϐill in a questionnaire 
that included questions about the frequency of fruit and vegetable 
consumption, portion sizes, and knowledge of the recommended 
daily intake. We also measured basic anthropometric parameters.
Results: The data from our study showed that ͝ .͚͛% of respond-
ents consumed fewer than ͘ servings of vegetables and fruit. 

In addition ͗͝% of them ate ͖ or fewer vegetable servings per 
day. We found that men ate signiϐicantly less fruit and fewer 
vegetables than women (p < ͔.͔͙). Additionally, almost ͙͛% of 
men responded that proper consumption of fruit and vegetables 
should be at the level of ͖–͗ servings, and only ͖͖.͗% of them 
said that the proper level is ͘–͙ servings.
Conclusions: We need to keep in mind that only clear informa-
tion about vegetables and fruit, as well as highlighting the impor-
tance of the principles of nutrition, can give effective results in 
the future. It also appears that nutritional education should be 
conducted not only at the early stages of development but also 
in adolescents.
Keywords: fruit intake; vegetables intake; nutrition; Polish 
population; young people.

ABSTRAKT
Wstęp: Warzywa i owoce są niezbędnym elementem zdrowej 
i zbilansowanej diety. Wykazano, że regularne spożywanie 
warzyw i owoców może zmniejszyć ryzyko wielu chorób cywi-
lizacyjnych. Niestety, w ciągu ostatnich ͜ lat spożycie owoców 
i warzyw wśród polskiej młodzieży znacznie spadło. 
Materiały i metody: W badaniu wzięło udział ͚͕͙ młodych Pola-
ków (͕͜–͙͗ lat), którzy byli uczestnikami Festiwalu Woodstock 
͖͔͕͘. Wszyscy pacjenci wypełnili kwestionariusz, który obejmo-
wał pytania dotyczące częstotliwości spożycia owoców i warzyw, 
wielkości porcji, a także wiedzy na temat zalecanego dziennego 
spożycia tych produktów żywnościowych. U każdego uczestnika 
zostały zmierzone podstawowe parametry antropometrczne.
Wyniki: Badanie wykazało, że ͝ ,͚͛% respondentów spożywa 
mniej niż ͘ porcje warzyw i owoców. Ponadto, aż ͗͝% spożywa 

͖ lub mniej porcji warzyw dziennie. Mężczyźni spożywali 
znacząco mniej warzyw i owoców niż kobiety (p < ͔,͔͙). Pra-
wie ͙͛% mężczyzn uważa, że odpowiednie spożycie owoców 
i warzyw powinno być na poziomie ͖–͗ porcji dziennie, a tylko 
͖͖,͗% z nich odpowiedziało, że odpowiedni poziom to ͘–͙ por-
cji dziennie.
Wnioski: Edukacja żywieniowa jest istotnym elementem walki 
z chorobami cywilizacyjnymi. Należy jasno podkreślić potrzebę 
spożywania odpowiedniej ilości warzyw i owoców z wyraźnym 
zaznaczeniem odpowiednich proporcji między nimi. Wykazano 
również, że edukacja żywieniowa powinna być skierowana nie 
tylko do dzieci, ale również do młodzieży.
Słowa kluczowe: spożywanie owoców; spożywanie warzyw; 
żywienie; populacja polska, młodzież.

INTRODUCTION

Vegetables and fruit are an essential part of a healthy and well 
balanced diet. Increased consumption of vegetables and fruit 
is the key to chronic disease prevention [͕]. They are a source 
of antioxidants, vitamins, polyphenols, ϐibre and other biologi-
cally active substances. Cardiovascular disease and cancer are 
major causes of death worldwide [͕, ͖]. It has been shown that 
regular consumption of fruit and vegetables can reduce the risk 
of these diseases [͗]. The therapeutic effects can be caused by 

the fact that they are rich in important nutrients, e.g. miner-
als, macro and micronutrients and ϐibre, which are essential 
for proper body functions [͘]. The minimum dose of fruit and 
vegetable consumption is considered to be ͙ servings, or about 
͔͔͘ grammes per day [͙]. The consumption of fruit and vegeta-
bles is very important for all body systems. There is a strong 
correlation between fruit and vegetables intake and reduced 
levels of inϐlammatory mediators [͚]. Researchers tested the 
levels of: lymphocytes T, cytokines, antioxidant status, the 
concentration of carotenoids and vitamin C at the beginning 
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of study, after ͙͗ days, and ͕͕ weeks after the intake of fruit 
and vegetable extracts. It was found that the study group had 
signiϐicantly higher levels of vitamin C, beta-carotene, lyco-
pene, and lutein compared to the control group. In addition, 
the study group had better antioxidant status, ͔͗% increase 
in circulation levels of T cells and ͔͘% lower lymphocyte DNA 
damage [͛]. These studies conϐirm the importance of the par-
ticipation of fruit and vegetables in a balanced diet thanks 
to their preventive effects on population diseases.

What about proper nutrition awareness among young peo-
ple? According to the latest nutritional standards from the 
Polish Institute of Food and Nutrition, vegetables and fruit 
should be consumed several times a day, and they should be 
included in the main meals and healthy snacks. One portion of 
vegetables and fruit can be included in fresh products, frozen 
products and juice. It should be noted that fruit contains more 
monosaccharides than vegetables, so a larger part of the diet 
should provide more vegetables than fruit, which also includes 
juice [͜]. An international team of scientists carried out a meta-
analysis of trends in vegetable and fruit consumption among 
young people in ͗͗ countries in ͖͔͔͖–͖͔͕͔. The results for Pol-
ish youth, unfortunately, are not promising. Within these ͜ 
years, the amount of consumed fruit and vegetables signiϐi-
cantly decreased (p < ͔.͔͕) [͝]. The next study, conducted by 
the Polish team of researchers, examined eating habits among 
students of the Medical University of Silesia. It was found that 
only ͖͝% of the respondents consumed vegetables or fruit 
every day [͕͔]. Another study shows that among Italian stu-
dents only ͘͘% ate at least one serving of fruit each day, while 
only ͖͖.͙% of students consumed vegetables ͖ times a day [͕͕]. 
Similar research conducted among Warsaw students showed 
that they more often chose fruit than vegetables [͕͖].

The aim of our study was to investigate the fruit and veg-
etable eating habits among young participants of the Wood-
stock Festival Poland.

MATERIALS AND METHODS

Respondents
Respondents involved in the project were participants of the 
Woodstock Festival Poland (͕͗.͔͛–͖.͔͜.͖͔͕͘, Kostrzyn nad 
Odrą, Poland). During ͗ days of the festival, ͚͕͙ (͔͗͛ women 
and ͔͗͜ men) young adults (͕͜–͙͗ years) were enrolled in the 
study. The festival is free of charge, and therefore participants 
had various social statuses. Study participants had to ϐill in 
a questionnaire that included questions about fruit and vegeta-
ble intake, portion sizes, and knowledge of the recommended 
daily intake of fruit and vegetables. The respondents came 
from different parts of the country, including all ͕͚ provinces 
of Poland. A signed informed consent form was obtained from 
each participant. 

Questionnaire
The Questionnaire included questions about personal data, 
place of residence, educational status, economic status, eating 

habits, alcohol intake and smoking (Table ͕). The answers to the 
questions related to diet were based mostly on the image of 
portion sizes as part of the human hand (Fig. ͕).

Anthropometric measurements
Anthropometric parameters were analyzed as follows: weight 
(medical weight, Radwag WPT ͕͔͔/͖͔͔ OW), body height (medi-
cal weight, Radwag WPT model ͕͔͔/͖͔͔ OW). The circumfer-
ence of the arm, waist and hip were measured with anthropo-
metric tape. The skinfold thickness on triceps was measured 
with an anthropometric compass. Body mass index (BMI) and 
waist to hip ratio (WHR) were calculated according to the 
formula: BMI = body weight (kg) / height (m²), WHR = waist 
circumference/hip circumference. The characteristics of the 
study group are shown in table ͖.

Statistical analysis
Statistica .͕͛ software was used for the statistical analysis, and 
all results were expressed as mean ± standard deviation (SD). 
As the distribution in most cases was normal (Shapiro–Wilk 
test), parametric tests were used – t test for comparisons 
between groups. Spearman’s correlation test was used to cal-
culate the association between data; p < ͔.͔͙ was considered 
statistically signiϐicant.

RESULTS

We analysed the study group together and divided them into 
men and women to present the differences between sexes. All 

TABLE   1. Socio-economic status

Parameters
All 

respondents
%

Women 
(n = 307)

%

Men 
(n = 306)

%
Place of residence:
village 13.7 14 13.07
city <50,000 residents 26 20.2 31
city – 50,000–200,000 
residents 18.2 19.9 16.67

city >200.000 residents 42.1 45.9 39.26
Education:
basic education 13.74 8.2 9.2
secondary education 44.06 51.8 55.4
higher education 42.2 40 35.4

Economic status:
high 50.16 47.54 52.61
upper middle 42.14 43.93 39.9
lower middle 5.24 4.92 5.86
poor 2.3 3.61 1.31
very poor 0.16 0 0.32

FIGURE   1. Portion sizes image shown as part of the human hand
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respondents ϐilled in questionnaires about their eating habits 
and eating knowledge. The percentile results of their answers 
are shown in Figure ͖. We found signiϐicant differences between 
men’s and women’s answers, which are presented in Figure ͗. 
There were signiϐicant correlations between particular answers 
among our respondents. The results of the correlation are 
shown in Table ͗.

DISCUSSION

Regular meals rich in fruit and vegetables are sufϐicient to cover 
the essential nutritional needs, like vitamins, micro- and 
macronutrients and electrolytes [͙, ͕͖, ͕͗, ͕͘, ͕͙, ͕͚]. The Pol-
ish Institute of Food and Nutrition recommends a daily intake 
of ͔͔͘ grammes of fruit and vegetables, which should be served 
in ͙ portions. Recent recommendations point out that the rec-
ommended ͙ servings are the minimum of fruit and vegetables, 
and the optimum amount of vegetables and fruit is ͛ servings 
a day. One serving is an amount of vegetables and/or fruit the 
size of a ϐist, approx. ͕͔͔ g [͘]. However, ͝ .͚͛% of respondents 

TABLE   2. Anthropometric parameters 

Parameters
All respondents

%
Women (n = 307)

%
Men (n = 306)

%
mean SD mean SD mean SD

Age (years) 6.56 24.46 23 2.06 25 8.09
Height (m) 1.72 0.03 1.69 0.04 1.73 0.04
Weight (kg) 70.75 5.45 65.75 7.85 81.57 13.42
BMI 23.67 0.78 23.18 3.84 27.38 5.87
Waist circumference (cm) 81.59 4.5 75 6 94 20
Hip circumference (cm) 96.77 1 96.5 3.5 102 5
WHR 0.84 0.05 0.77 0.03 0.91 0.15
Triceps skin-fold thickness (cm) 18.19 2 15.5 1.5 29.5 5.5
Mid-arm circumference (cm) 29.49 1.5 19 6 35 4

FIGURE   2. Answers of all respondents (n = 615)

consumed fewer than ͘ servings of vegetables and fruit, which 
is insufϐicient. In addition, ͗͝% of them ate one or fewer vegeta-
bles per day (Fig. )͖. We can also see that men eat less fruit and 
vegetables than women (p < ͔.͔͙, Fig. ͗). Additionally, almost 
͙͛% of men think that the consumption of fruit and vegetables 
should be at the level of ͖–͗ servings, and only ͖͖.͗% of them 
said that the proper level is ͘–͙ servings. In comparison, ͚͗% 
of women answered that the proper level is ͘–͙ servings. The 
results show that nutritional awareness among young Polish 
people is not at a proper level. They should be better informed 
about the need to eat fruit and vegetables. It is very important 
to increase the coverage and effectiveness of nutritional edu-
cation, especially of that which is aimed at young audiences.

Nutritional education is already implemented at the early 
stages of children’s life to develop the habit of regular con-
sumption of fruit and vegetables. Other results conϐirm that 
properly conducted nutritional education is effective and can 
help to improve healthy nutrition [͕ ,͛ ͕͜, ͕͝, ͖͔, ͖͕]. Therefore, 
there is a growing social campaign to promote the consump-
tion of fruit and vegetables. The most important campaigns 
in Poland are: “͙ portions of fruit and vegetables or juice” and 
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FIGURE   3. Answers of men (n = 308) and women (n = 307)

TABLE   3. Correlations

Compared parameters
All respondents Women Men

RHO p RHO p RHO p
Frequency of daily fruits intake vs frequency of daily vegetables intake 0.35 <0.01 0.34 <0.01 0.34 <0.01
Knowledge of frequency of daily fruits intake vs knowledge of frequency of daily 
vegetables intake 0.44 <0.01 0.42 <0.01 0.45 <0.04

Portion size of vegetable vs portion size of fruits 0.37 <0.01 0.36 <0.01 0.36 <0.01
Knowledge of frequency of daily vegetables intake vs frequency of daily vegetables 
intake NS NS 0.3 <0.02

Knowledge of frequency of daily fruits intake vs frequency of  daily fruits intake NS NS 0.3 <0.03

RHO – correlation coeffi cient

“Time for a tomato” [͖͖]. However, future results can be meas-
ured in ͙ to ͕͔ years.

The results of our study may indicate that the campaigns 
conducted so far, as well as nutritional education in schools, 
have not given fully satisfactory results. Another interest-
ing fact is that the majority of respondents ate both vegeta-
bles and fruit at the level of ͖–͗ servings per day. Additionally, 
regardless of sex, we see a signiϐicant, positive correlation 
(RHO = ͔.͙͗; p < ͔.͔͕) between the level of consumption of fruit 
and vegetables. This means that the more vegetables were 
consumed, the more fruit was eaten. The study also shows 
that approximately ͔͗% of respondents, regardless of gender, 
believed that vegetables and fruit should be consumed in ͘–͙ 
servings a day. We can ϐind a positive, signiϐicant correlation 
between these ͖ answers (RHO = ͔.͘͘; p < ͔.͔͘). This may sug-
gest that the study participants saw fruit and vegetables as 
one group of food products. Perhaps this is due to poor knowl-
edge about nutrition. The above-mentioned social campaigns 
focused mainly on the message that healthy nutrition requires 
͙ servings of fruit and vegetables per day. These projects do not 
include details, such us how many portions should come from 

vegetables and how many from fruit. We need to remember 
that both vegetables and fruit are included in the value group 
of healthy foods. However, vegetables contain less simple sugar, 
especially fructose, and should be more common in our diet 
than fruit. The insufϐicient knowledge about nutrition among 
the study group may be caused not only by poor education, 
but primarily by their own habits and food choices. We also 
need to remember that this is a group of young people who 
in the future will be parents, and as parents, they will largely 
shape the eating habits of their children and future genera-
tions. We see a great need for effective nutritional education 
in this group of young people.

It is well known that both vegetables and fruit are a valu-
able source of vitamins and minerals necessary for the proper 
functioning of the body [͖͗, ͖͘, ͖͙, ͖͚]. As already mentioned, 
the Polish Institute of Food and Nutrition recommends eat-
ing ͙ servings of vegetables and fruit, and fruit should be in 
the amount of maximum ͖ servings per day. It is permissible 
to replace portions of fruit with vegetables but never the oppo-
site [͘]. Fruits have more calories than vegetables and they 
are richer in simple sugars. Simple sugars, like glucose and 
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fructose, have a high glycaemic index and stimulate intensive 
insulin bursts. Despite the fact that fructose is less absorbable 
than glucose and has a lower glycaemic index, the daily rec-
ommended intake is reduced compared to glucose. The rea-
sons are that fructose metabolism is faster than glucose due 
to the limitation of the phosphofructokinase step. Furthermore, 
the fructose receptors are located mainly on liver cells, which 
allows for the intensiϐication of lipogenesis and triacylglycerol 
production. This process is more intense than in the case of 
glucose. Many studies indicate a strong correlation between 
dyslipidemia, overweight state, obesity, nonalcoholic fatty 
liver disease, cardiovascular disease and fructose consump-
tion [͖͛]. On the other hand, fruit and vegetables are sources of 
ϐibre. Insoluble ϐibre, which contains cellulose, hemicellulose, 
lignin, and resistant starch has  a big impact on the regulation 
of bowel motility and increasing the faecal mass. Soluble ϐibre, 
thanks to its consistency, binds toxins and part of lipid com-
pounds, and removes them from the intestines. This mecha-
nism also helps maintain the proper level of LDL-cholesterol 
and triacylglycerols, which are very important in cardiovas-
cular disease prevention [͖͜].

CONCLUSIONS

Nutritional education should pay attention to the beneϐits of 
eating vegetables and fruit, and show the proper daily rec-
ommendations for each food group. We need to keep in mind 
that only clear information about vegetables and fruit, as well 
as highlighting the importance of the principles of nutrition 
can give effective results in the future. It also appears that 
nutritional education should be conducted not only at the early 
stages of development but also in adolescents. 
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