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ABSTRACT
Background. The recommended intake of vegetables and fruits is an important element of dietotherapy in the treatment 
of excess body weight and dyslipidemia in children and adolescents.
Objective. Assessment of vegetables and fruits consumption by children and adolescents with excess body weight and 
diagnosed dyslipidemia before participating in the nutritional intervention program. 
Material and Methods. The study included 64 children and adolescents (44 boys and 20 girls) aged 8-16 with overweight 
or obesity and dyslipidemia. These were patients of the Children’s Memorial Health Institute in Warsaw referred by 
a pediatrician to participate in the nutritional intervention program. Vegetables and fruits consumption was estimated 
based on a 3-day current food record and the validated Food Frequency Questionnaire (FFQ-6). 
Results. The average consumption of total vegetables and fruits was 593±311 g, including 286±163 g of vegetables and 
306±199 g of fruits (no differences in the groups with overweight and obesity, p>0.05). Compared to participants with 
overweight, patients with obesity consumed more vegetables per 1000 kcal of diet (p=0.034). In total, 41% of children and 
adolescents had a greater share of vegetables than fruits in meeting the recommendations (no differences between groups 
of participants with overweight or obesity, p>0.05). About half of the participants ate vegetables and fruits less than once 
a day. Raw vegetables and fruits were chosen more often than processed ones or juices.
Conclusions. Only 16% of children and adolescents with excess body weight and dyslipidemia before participating in the 
nutritional intervention program did not consume the recommended amounts of vegetables and fruits set at a minimum 
of 400 g. In nutritional education, special attention should be paid to promoting the consumption of several portions of 
vegetables and fruits every day, as well as their appropriate proportions.
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INTRODUCTION

Proper consumption of vegetables and fruits 
is one of the basic elements of a  healthy, balanced 
diet, both in dietary prevention and dietary therapy 
of diet-related diseases [1]. Experts from the World 
Health Organization (WHO) recommend eating at 
least 400 g of vegetables and fruits a day (excluding 
potatoes, sweet potatoes, cassava and other starchy 
roots) [2]. Healthy Eating Recommendations for the 
Polish population also specify that there should be 
more vegetables than fruits [3]. Vegetables and fruits 
are a  source of dietary fiber, antioxidant vitamins, 
minerals and many bioactive compounds [4]. 
Additionally, they provide a greater feeling of satiety 
with lower calorie content compared to other products, 

which helps control body weight, provided they are 
eaten instead of energy-dense foods [5]. Regularly 
consuming the recommended amount vegetables and 
fruits reduces the risk of many non-communicable 
diseases, including obesity, cardiovascular diseases, 
hypertension, diabetes and some cancers, as well as 
the risk of all-cause mortality [6-8]. Experts from 
the European Food Safety Authority (EFSA) indicate 
that increasing vegetables and fruits consumption 
to 5 servings per day (or 3 servings of vegetables 
and 2 servings of fruits) reduces the risk of all-
cause mortality by 3-5% for each additional serving 
(approximately 80 g/day) [9]. Low consumption of 
vegetables and fruits by children and adolescents is 
considered one of the main nutritional mistakes in 
this age group [10]. Improper eating habits may result 
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in health consequences already in childhood, but 
they also persist throughout life. That is why it is so 
important to develop healthy eating habits from early 
childhood, including appropriate consumption of 
vegetables and fruits [11].

The aim of this study was to assess the consumption 
of vegetables and fruits by children and adolescents 
with excess body weight and diagnosed dyslipidemia 
before participating in the nutritional intervention 
program. 

MATERIAL AND METHODS

The study was conducted in 2019-2020 among 64 
patients (including 44 boys and 20 girls) aged 8-16 
diagnosed with overweight or obesity and dyslipidemia, 
living in Poland, in the Mazowieckie Voivodship. 
These were patients of the Children’s Memorial 
Health Institute in Warsaw referred by a pediatrician 
to participate in the nutritional intervention program. 
Body weight was assessed based on body mass index 
(BMI) and compared with the BMI percentile charts 
in children and adolescents in Poland [12]. Overweight 
was defined as a  BMI between 85th and 95th 
percentile, and obesity as >95th percentile for age and 
gender, as defined by the International Obesity Task 
Force (IOTF) [13]. Dyslipidemia was defined as the 
presence of at least 1 lipid abnormality, such as high 
total cholesterol (TC), high low-density lipoprotein 
(LDL-C), high triglycerides (TG), or low high-density 
lipoprotein cholesterol (HDL-C) according to the 
American College of Cardiology [14].

Patients were qualified to participate in the 
nutritional intervention program by a  pediatrician 
based on a medical interview. Data regarding current 
and habitual food intake were collected and analyzed by 
a dietitian before the start of the program. The dietitian 
also provided dietary counseling and performed 
anthropometric measurements. To assess current food 
intake, a  3-day food record was used, with patients 
receiving a  template and instructions for completing 
it. They were asked to carefully record all food they 
ate and drank on 2 weekdays and 1 day off from school 
before they began the nutritional intervention. On this 
basis, the amount (in grams) and sources of vegetables 
and fruits consumption, including raw products, 
processed products (e.g. cooked, fermented, canned) 
and juices, were analyzed [15]. The amounts of 
processed vegetables/fruits and juices were converted 
into raw products using appropriate conversion factors 
[16]. Then, the intake values were compared to the 
WHO recommendations set as a  minimum 400 g 
of vegetables and fruits per day [2]. The amount of 
vegetables and fruits consumed was additionally 
presented per 1000 kcal of diet. Calculations of energy 
value from the food records were made by the dietitian 

with the use of a  table of nutritional value of food 
products and dishes [17]. Data on habitual food intake 
of products from 8 food groups, including vegetables 
and fruits, were also collected using the validated 
Food Frequency Questionnaire (FFQ-6) [18].

The study protocol was approved by the Ethics 
Committee of the Faculty of Human Nutrition and 
Consumer Science, Warsaw University of Life 
Sciences WULS, Poland (10p/2017, 17 May 2017). 
More details about the design and study are provided 
in the study protocol [19].

Statistical analysis
All statistical analyses were conducted using 

Statistica version 13.1 (Copyright©StatSoft, Inc., 
1984–2014, Cracow, Poland). 

The Shapiro-Wilk test was used to assess the 
normality of distributions. Nonparametric tests were 
used in statistical analyses due to the lack of normal 
distribution in groups. The Mann-Whitney U test was 
used to compare the amount of vegetables and fruits 
consumed by patients with overweight and patients 
with obesity. All quantitative data are expressed as 
mean ± standard deviation (SD). The Chi-squared 
test was used to examine the relationship between 
qualitative variables. Statistical tests used for analysis 
are described separately in each data table. For all 
tests, p<0.05 was considered significant.

RESULTS

The average age of the study participants was 
12.78±2.65 years. Patients with overweight constituted 
44% (n=28) of the respondents, and 56% (n=36) were 
diagnosed with obesity. The average consumption 
of vegetables and fruits from all sources in the total 
study group was 593±311 g per day. Table 1 shows the 
average consumption of vegetables and fruits in two 
groups of participants: patients with overweight and 
patients with obesity. Consumption was expressed 
separately for vegetables and fruits, together and 
per 1000 kcal of diet. No statistically significant 
differences were observed in the grams of vegetables 
and fruits consumed (for the whole diet) separately and 
together between patients with overweight and obesity 
(p≥0.05). Significant differences (p<0.05) were noted 
after calculating the consumption per 1000 kcal of diet. 
Children and adolescents with obesity consumed more 
vegetables compared to overweight people (Table 1). 

To assess the frequency of vegetables and fruits 
consumption, the criterion of eating them at least once 
a day or less often was adopted (Table 2). It was shown 
that vegetables were consumed at least once a day by 
only half of the respondents. Similarly in the case of 
fruits – 4 out of 10 patients included it in their diet at least 
once a day. No significant differences were observed 
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in the frequency of vegetables and fruits consumption 
between patients with overweight and obesity. The 
vegetables most frequently chosen by children and 
adolescents were tomatoes and cucumbers, followed 
by root vegetables and leafy vegetables. Among the 

fruits, these were primarily apples and pears, followed 
by berries and bananas.

Table 3 presents data on the consumption of 
different types of vegetables and fruits, including raw, 
processed and juices. For both vegetables and fruits, 

Table 1. Consumption of vegetables and fruits by children and adolescents with overweight or obesity [mean ± SD]

Patients
Products

Total
(n=64)

Patients with 
overweight

(n=28)

Patients with 
obesity
(n=36)

p-value
(Mann–Whitney 

U test)
Vegetables [g] 286±163 235±106 327±188 ns

Fruits [g] 306±199 305±170 308±223 ns
Vegetables and fruits [g] 593±311 540±177 635±382 ns

Vegetables per 1000 kcal of diet [g] 134±71 118±67 147±71 0.034
Fruits per 1000 kcal of diet [g] 145±97 147±71 143±114 ns
Vegetables and fruits per 1000 

kcal of diet [g] 279±142 265±89 290±172 ns

ns – not significant (p≥0.05)

Table 2. Frequency of vegetables and fruits consumption by children and adolescents with overweight or obesity [% of 
participants] 

Patients
Type of product

Total
(n=64)

Patients with 
overweight

(n=28)

Patients with 
obesity
(n=36)

p-value 
(Chi-squared 

test)

Vegetables
Less than once a day 50 43 56

ns
At least 1 time a day 50 57 44

Fruits
Less than once a day 59 50 67

ns
At least 1 time a day 41 50 33

ns – not significant (p≥0.05)

Table 3. Types of vegetables and fruits consumed by children and adolescents with overweight or obesity [mean ± SD]

Patients
Type of products

Total
(n=64)

Patients with 
overweight

(n=28)

Patients with 
obesity
(n=36)

p-value
(Mann–Whitney 

U test)
Raw vegetables [g] 157±107 96±94 205±92 <0.001

Processed vegetables [g] 120±135 134±114 110±149 0.032
Vegetable juices [g] 9±30 5±18 13±37 ns

Raw fruits [g] 236±183 194±76 263±234 ns
Processed fruits [g] 16±57 10±23 21±73 ns

Fruit juices [g] 62±105 101±134 32±64 0.026
ns – not significant (p≥0.05)

Table 4. Implementation of recommendations regarding the consumption of vegetables and fruits [% of participants]

Patients
Recommendations

Total
(n=64)

Patients with 
overweight

(n=28)

Patients with 
obesity
(n=36)

p-value 
(Chi-squared 

test)
Consumption of at least 400 g of 

vegetables and fruits per day
Yes 84 93 78

ns
No 16 7 22

Greater participation in 
the implementation of 

recommendations

Vegetables 41 64 44
ns

Fruits 59 36 56

ns – not significant (p≥0.05)
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patients consumed most raw products (58% and 75% 
of total intake, respectively). Among all vegetables, 
the share of processed products was almost 40% for 
the entire study group. Compared to patients with 
overweight, children and adolescents with obesity 
consumed more than twice as much raw vegetables 
and 2 times less processed vegetables (statistically 
significant differences). Significantly higher (over 
3 times) consumption by participants with overweight 
was recorded for fruit juices (p<0.05). In the case of 
vegetable juices, raw fruits and processed fruits, there 
were no statistically significant differences in their 
consumption between children and adolescents with 
overweight and obesity (p≥0.05).

Comparison of consumption with the 
recommendations showed that 8 out of 10 respondents 
consumed at least 400 g of vegetables and fruit per 
day (Table 4). In total, 41% of patients implemented 
the recommendations with a  greater participation of 
vegetables than fruits, with no significant differences 
between children and adolescents with overweight 
and obesity (p≥0.05).

DISCUSSION

Consuming the recommended amount of 
vegetables and fruits is the main element of dietary 
recommendations necessary to maintain health, as 
well as used in the prevention and treatment of diet-
related diseases [20]. They should be eaten every 
day and added to every meal, preferably raw, but 
also in the form of soups, salads or cocktails. Our 
study shows that 84% of children and adolescents 
with excess body weight and dyslipidemia met the 
WHO recommendations for vegetables and fruits 
consumption set at a  minimum of 400 g per day. It 
also did not differ significantly between patients with 
overweight and obesity. However, analysis of the 
frequency of consumption showed that about half of 
the patients consumed vegetables and fruits less than 
once a  day. Insufficient consumption of vegetables 
and fruits is also observed in children and adolescents 
from other age groups. It was noted among primary 
and lower secondary school students in Poland 
[21]. It was also shown that among lower secondary 
school students, 62% of boys and 56% of girls did 
not eat fruits every day, and 65% of boys and 58% 
of girls did not eat vegetables every day. Although 
Hetmańczyk et al. [22] showed that most children aged 
10-15 ate vegetables and fruits at least once a day (94% 
and 95% of respondents, respectively). The problem of 
insufficient consumption of vegetables and fruits is also 
observed among secondary school students in Poland 
in other study [23]. The authors showed that less than 
half of young people confirmed eating vegetables and 
fruits several times a day. Similarly, among students 

aged 16-19, 69% and 67% of respondents, respectively, 
consumed vegetables and fruits less frequently than 
every day [24]. Low intake of vegetables and fruits is 
also reported among younger children. In preschoolers, 
it was shown that almost 9 out of 10 children did not 
eat enough vegetables, and every third child did not 
eat enough fruits [25]. Insufficient consumption of 
vegetables and fruits is also observed among children 
and adolescents from other countries. The Health 
Behavior in School-aged Children (HBSC) conducted 
in 2021/2022 in 44 countries and regions shows that 
only 38% of students aged 11-15 consume vegetables 
and fruits every day, with higher consumption among 
girls. Moreover, it was shown that half of the surveyed 
adolescents did not eat vegetables or fruits every day 
[10], which was consistent with our results. Similarly, 
low consumption of vegetables and fruits is observed 
in the adult population. Analysis of vegetables 
consumption data from 162 countries shows that in 88% 
of countries their intake was below the recommended 
level of ≥240 g/day [26]. Many researchers also point 
out that the consumption of vegetables and fruits 
decreases with age of children [21, 25, 27]. This is 
disturbing because the older children and adolescents 
become, the greater their ability to make independent 
decisions regarding food choices. This may result 
from incorrect developing eating habits and indicate 
a great need for education both among children of all 
ages and their parents [28].

Recommendations for the consumption of 
vegetables and fruits define their total amount, 
generally indicating that there should be more 
vegetables [2, 3]. There is no consistency in the 
recommendations of different countries and scientific 
societies regarding the ideal proportion of vegetables 
and fruits. In our study, children and adolescents 
consumed a  similar amount of vegetables and fruits 
(286±163 g and 306±199 g, respectively). This differs 
from the Healthy Eating Recommendations for the 
Polish population, which indicate that the diet should 
include more vegetables than fruits due to their lower 
content of simple sugars [3]. For many years, WHO 
has been drawing attention to the high intake of sugars 
in the diet, especially in children, which is one of the 
risk factors for the development of diet-related diseases 
[29]. According to the guidelines of the Committee of 
Human Nutrition Science of the Polish Academy of 
Sciences children aged 7-9 should consume 350 g of 
vegetables and 250 g of fruits per day [30]. In turn, 
the 2021 recommendations of the European Society 
of Cardiology regarding nutrition in the prevention of 
cardiovascular diseases [31] include information that it 
is recommended to consume ≥200 g of fruits per day 
(≥2-3 servings) and ≥200 g of vegetables per day (≥2-3 
servings), as shown in this study. Different proportions 
have been established for hospital patients – it is 
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recommended to eat 430 g of vegetables and 300 g of 
fruits per day [32]. However, these recommendations 
were issued much earlier and, according to many 
specialists, they are difficult to implement.

Vegetables and fruits are a source of many valuable 
nutrients, but their content largely depends on the 
degree of processing of the product. Fresh vegetables 
and fruits are characterized by a  larger volume and 
lower energy value compared to other products [5]. For 
this reason, they are especially important in ensuring 
satiety after a  meal while providing fewer calories 
[33]. It is most recommended to eat raw vegetables 
and fruits due to the highest nutritional value [9]. In 
our study, most vegetables and fruits consumed by 
children and adolescents were raw. Recommendations 
in different countries are not consistent as to whether 
juices and processed vegetables and fruits should be 
included in the total amount of vegetables and fruits 
consumed. However, in most countries, these products 
are included, but it is suggested that they be limited 
in the diet [9]. According to the recommendations of 
the American Academy of Pediatrics, a maximum of 
1 serving of fruits/vegetables can be replaced with 
1 glass of juice in the diet of children and adolescents 
[34]. Juices are devoid of valuable dietary fiber and 
contain more simple sugars, which may result in 
a lack of satiety despite the intake of large amounts of 
calories [35]. Therefore, recommending them instead 
of fruits, especially among the pediatric population, is 
inconsistent with promoting healthy eating habits [34]. 
A meta-analysis of studies on the effects of regular juice 
consumption on body weight found that in children, 
each additional daily serving of 100% fruit juice was 
associated with an increase in BMI [35]. However, it 
seems that in adults, their moderate consumption does 
not increase the risk of obesity, type 2 diabetes or 
cardiovascular diseases [36].

Although the direct impact of vegetables and 
fruits consumption on body weight in children and 
adolescents is not clear, many researchers point 
to certain relationships. In children aged 6-7 and 
adolescents aged 13-14, it was observed that consuming 
vegetables and fruits at least three times a week was 
associated with a lower BMI compared to participants 
who declared eating them occasionally or not at all [37]. 
Among Polish youth aged 13-19, no relationship was 
observed between vegetables consumption and body 
weight, but teenagers with obesity most often declared 
regular fruits consumption [27]. Zalewska et al. [23] 
noticed that more than half of girls with overweight 
or obesity ate vegetables several times a  day, but 
significantly less often than those with normal body 
weight. No such relationship was observed among 
boys. 

Vegetables and fruits are as a  source of valuable 
nutrients with anti-inflammatory effects. Many studies 

have confirmed that regular consumption of vegetables 
and fruits reduces the risk of cardiovascular diseases 
and improve cardiometabolic parameters [26, 38]. 
Data from epidemiological studies indicate that a diet 
based on the principles of healthy eating, including 
a  greater consumption of vegetables and fruit, 
contributes to a  lower incidence of cardiovascular 
events [31]. Study among children and adolescents 
aged 5-19 years showed that moderate fruits 
consumption, approximately 150-300 g per day for 
6-7 days a week, was associated with a reduced risk 
of dyslipidemia compared to those consuming fruits 
for 0-2 days a  week [39]. In adolescents, an inverse 
relationship is also observed between vegetables 
and fruits consumption and systolic blood pressure, 
abdominal obesity, triglycerides, high-density 
lipoprotein cholesterol and metabolic syndrome [40]. 
The study assessed the consumption of vegetables and 
fruits among children and adolescents with excess 
body weight and the resulting dyslipidemia, which is 
one of the health consequences of excess body weight 
increasing the risk of cardiometabolic diseases [41]. 

This study has several limiting factors. First, 
a small study group that is not representative of the 
general population. However, it results from the 
sample size calculated for our intervention study, 
which included children and adolescents with 
excess body weight and resulting dyslipidemia. 
The calculated sample size is representative of our 
intervention study [19]. Another limiting factor is 
the research methods used. The 3-day food record 
method refers to the current food intake, which is 
only part of the overall diet. Its use carries the risk 
of inaccurate recording. Therefore, this method may 
be subject to underestimation or overestimation error. 
The latter situation seems more likely, especially 
in the case of healthy products such as vegetables 
and fruits. Patients participating in the program, 
perhaps wanting to make a  better impression, may 
have overestimated their usual consumption of these 
products. The second method of data collection in the 
study was the use of the FFQ-6 questionnaire. Data 
collected using this method may be overestimated, 
and completing the survey is time-consuming and 
requires a  lot of patient involvement. However, it is 
a proven, repeatable method that gives an overview 
of the entire diet. The use of two different methods 
of nutritional assessment (current and retrospective) 
is intended to verify the collected data and reduce 
the risk of error. It is worth bearing in mind that the 
assessment of human consumption is always subject 
to error, which is the sum of various errors, including 
those related to the method used, the researcher and 
the respondent, and accidental ones [42]. 
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CONCLUSIONS

Most children and adolescents with excess body 
weight and dyslipidemia before participating in the 
nutritional intervention program consumed enough 
vegetables and fruits. The average consumption of 
vegetables and fruits was higher than the amounts 
recommended by WHO. It is necessary to conduct 
educational activities aimed at promoting the 
consumption of several portions of vegetables and fruits 
every day. While following the recommendations, 
patients should also pay attention to the share of 
vegetables and fruits in their diet.
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