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Introduction
Several studies and reports [1-5] have shown 

that there is a statistical association among the 
educational level of individuals and their weight-
condition. Fruit and vegetable (F&V) consumption 
and physical activity (PA) are correlated with 
normal weight, (positively) and with being 
overweight (negatively) [6-8]. Furthermore, F&V 
intake is statistically associated with a lower Body 
Mass Index (BMI) [9]. Epidemiological studies 
highlighted that F&V are health-promoting and 
act as a protective factor against cardiovascular 
disease risk, epithelial (but not hormone-related) 
cancers and precocious aging of the skin [10-14]. 

Healthy people 2010 recommended five or more 
servings of F&V daily (at least 2 daily servings 
of fruit and 3 daily servings of vegetables with 
at least one serving of nutrient-rich vegetables) 
[15]. With regards to PA, current guidelines 
recommend at least 30 minutes of moderate PA 
on five or more days/week or at least 20 minutes 
of vigorous PA on three or more days/week [16]. 
The benefits of a regular PA are well established. 
PA has favorable effects on decreasing the risk 
of many chronic diseases and conditions such as 
coronary heart disease, type II diabetes, blood 
pressure, lipid values and body fat accumulation.  
Regular PA has positive effects on mental health 
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Abstract
Background: Fruit and vegetable (F&V) consumption, and physical activity (PA), are thought to be some of 
the most important protective factors that can improve long-term health quality of life. Many epidemiological 
studies indicate, in fact, that F&V consumption and PA are health-promoting and are correlated with the 
beneficial effects and positive outcomes such as preventing some chronic diseases. Evidence, however, 
indicates that large proportions of adolescents are not consuming the minimum servings of F&V as 
recommended by experts and a high percentage of them have sedentary habits.  
Objective and method: The purpose of this research was to investigate knowledge and behaviors in a 
sample of secondary school, (250), and university students, (200), referred to F&V consumption and PA. The 
instrument used for the survey was a questionnaire containing 19 items with multiple choice answers. Data 
were codified, descriptive analysis and χ2 tests were computed through Openstat and Statistica software. 
Results: Only 24,2% of the individuals identified welfare as including healthy eating, and this attitude 
seemed to be associated with the students’ families educational level. Educational level was also positively 
associated with the awareness of the importance of a healthy diet for well-being and with PA practice. The 
percentage of students having knowledge of the expert recommendations on PA and eating guidelines about 
F&V consumption was about one third of the entire population. Students who met the expert recommendation 
for daily servings of fruit and vegetables were 27,8%, while only 17,8% practiced regular PA. The principal 
source of information was university/school, (48,0% and 57,0%). 
Conclusions: Healthy dietary and PA habits are far from the optimal in our sample of students. Because of the 
importance for the prevention of many diseases and long term health, there is a need for interventions that 
target the youth and promote correct dietary habits and avoidance of physical inactivity. In particular, F&V 
intake and PA practice should be implemented by means of educational interventions in opportune settings, 
especially targeting schools, families and communities. 
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and psychological perception of well being. 
F&V intake and PA in combination have been 
demonstrated to improve quality of life, long-term 
health and to reduce the risk of developing of 
limitations in daily living, disability and diseases 
[17, 18].

The majority of adolescents are not meeting 
these recommendations [19]. Reports indicate 
that only 20,0% of children and adolescents 
eat five or more servings of F&V per day [20]. 
In the States, children do not consume the 
recommended servings and about 50,0% boys 
and girls 12-19 years of age were consuming 
less than one serving of F&V per day [21, 22]. 
Intake of F&V has been shown to decrease as 
children grow older, but controversial findings 
were reported in white and Afro-American girls as 
well as in different ethnic groups [23, 24].

Childhood diet may influence the development 
of diseases later in life. In addition, low milk 
consumption and the increase in soft drink 
consumption are raising concerns for the risk 
of osteoporosis and obesity [25-27]. Concerning 
the burden of diseases in Europe, 4,4% could 
be attributed to low F&V consumption [28]. 
A study among over twenty thousand children 
in Central and Eastern European countries 
highlighted an association between respiratory 
symptoms and low F&V intake [29]. Sedentary 
habits and decreased PA have been reported o 
be associated with unhealthy food consumption. 
Important modifications to life style choices of 
young people in particular, have seen a decrease 
of time dedicated to organized PA, and, on the 
contrary, an increase in hours spent watching TV, 
playing video games or using PCs, [30]. A series 
of surveys conducted in different Italian Regions 
reported about 20,0% of children, 6-10 years of 
age, were overweight and 4,0% were obese [31]. 
According to a survey on a sample of primary 
school children in Pavia, northern Italy, 31,3% 
of the pupils did not practice any organized PA. 
Prevalence of obesity in this group was nearly 
double in comparison with the group of children, 
in the same school, regularly practicing PA [32].

Similar figures were reported worldwide and 
showed that in many countries of the world children 
and adolescents are not meeting the minimum 
suggested consumption recommendation and 
low percentages of adolescents are engaged in 
regular PA [33]. Dietary intake patterns and PA 
attitude are established in the childhood, thus, 
there is the need to develop effective programs 
and policies that will increase the consumption 
of F&V and time dedicated to PA. As evidence 
of the benefits for health grow, experts have 

directed their efforts towards understanding the 
determinants of life style and behaviors in youth 
and on attempts to change children’s habits. 
This has been done with the short term goals of 
increasing correct F&V consumption and body 
care attention and long term goal of establishing 
healthful life style patterns to prevent chronic 
diseases in adulthood [34]. Results reported by 
different Authors also indicated that individual 
behaviours concerning nutrition and sedentary or 
active physical engagement are largely influenced 
by different variables such as age, gender, social, 
economical, cultural factors and differences in 
settings [35, 36]. 

Objectives and methods
The research aimed: 

•	to obtain data and some personal information 
on knowledge and practice in a sample of 
adolescents from secondary school and 
university, referred to PA and F&V consumption;  

•	to highlight the association among variables 
such as age, gender and socio-cultural factors of 
individuals and families with F&V consumption 
and regular PA.

The sample
The statistical method used to choose the 

individuals in the sample was a two stage cluster 
sampling procedure. This way of clustering offered 
the possibility to analyze the differences between 
secondary school and university students, to grant 
statistical reliability of the obtained results. The 
first stage selected six faculties and five secondary 
schools in the city of Palermo. In the second 
stage 200 students from the university, (group A) 
and 250 from secondary schools, (group B) were 
selected at a random. The geographical position 
and the size of the districts, (geographical cluster 
sampling or area sampling) where the criteria 
of choice for individuals in group B. One school 
was selected among the ones in the center of the 
city, two from the outskirts, and two from the 
suburbs. Each school contributed 50 students. 
Group B students were selected from different 
sections of each school among those regularly 
frequenting the last curricular year. The social 
context for attending the schools was defined 
as medium in all cases. Schools were contacted 
and informed about the objectives of the survey. 
The geographical position was not considered as 
a natural factor for grouping students in Group 
A. Faculties represented were equally divided 
among scientific and human sciences: Biology, 
Mathematic, Engineering, Science of Education, 
Philosophy, Political Sciences. Students of 
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Medicine were excluded. Individuals were 
recruited by randomly drawing from the list of 
students who  regularly attended the University of 
Palermo, Scientific and Human Sciences Faculties, 
(100+100) and half of each group (50) were 
selected from freshmen and those in their third 
year of study, to complete the total of 200 
individuals. None of the students refused to 
cooperate in the project. The total sample of the 
survey consisted of 450 individuals. 

The survey was conducted in February and 
March, 2008.

 
The questionnaire 

Nutritional and physical activity information 
as well as data regarding personal life style and 
behaviors from students and their parents were 
obtained by administering   a questionnaire 
during a face to face interview, applying a time-
use approach [37]. The questionnaire consisted 
of 19 items with multiple choice answers, 
reconstructing the preceding three weeks, and 
tried to screen for the attitude and behaviors 
of students referred with respect to nutrition 
and PA habits and intra-familiar life style. The 
questionnaire was comprised of two sections: the 
first, to obtain personal information from students 
and their families, and the second, to check their 
knowledge and consequent behaviors concerning 
F&V consumption and to assess personal habits 
in regularly, or not, performing, strong, moderate 
or any kind of PA. The educational level of the 
family referred to university degrees of any family 
members.

The questionnaire was prepared drawing from 
the already existing literature [38], and was 
pilot tested in a different context [39, 40], with 
the consequent result showing a good level 
of understanding, acceptability and reliability. 
Some control items for coherency control were 
provided. Ethical permission for the study was 
obtained before collecting the data and after 
perusal of the results by the University Ethic 
Committee and by the School Authority. The 

interviewers all received special training on 
how to conduct interviews in order to ensure 
uniformity of behavior. The administration of the 
questionnaires was carried out by well trained 
university students, provided with information 
regarding the way they should collect data, to 
minimize the negative effects that can cause 
a potential distortion in the answers, without 
interfering with the individuals but being sure 
about the right understanding of the questions. 
Interviewers explained to all the individuals that 
participation in the investigation was voluntary 
and the collected data would only be used for this 
study and presented in a cumulative form.  

Participants were assured of the confidentiality 
of their answers and provided informed consent. 

Statistical analysis 
The answers to questionnaires were numerically 

codified and data were analyzed using Statistica 
and OpenStat software in the whole population 
and subgroups. Standard descriptive statistics 
were computed to describe the sample. χ2 tests 
were performed to confirm statistical association 
among observed variables. A p-value <0,05 was 
considered significant.

Results
Table 1 shows the distribution of students 

according to their gender and level of education. 
The number of males and females students, was 
well balanced, both for the overall number of 
students, (48,9% and 51,1%); for university (48,5% 
and 51,5%) and secondary school students, (49,2% 
and 50,8%). The observed differences were not 
considered significant (test not shown in the 
table).

The distribution of students with regards to 
how they determined  “welfare” is presented in 
Table 2. University students considered welfare 
as associated with “healthy dieting” for a 41,5%, 
while secondary school students considered 
welfare to be mostly associated with “being 
loved”, (31,6%). Concerning overall opinions, 

Table 1. Educational level of participants by gender.
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the three classes were, more or less, equally 
represented: “healthy dieting”, (24,2%), “being 
loved”, (25,3%) and “other”, (23,3%). 

The level of education and the way students 
perceived welfare were significantly associated, 
(χ2, p<0,05): educational level of individuals had 
a positive influence on what welfare was. 

Table 3 crossed data concerning the idea of 
students on “welfare” according to the educational 
level of their families, (0 degree versus ≥1). 
Students with higher familiar educational level 
associated welfare with “healthy dieting for a 
47,5% versus a 9,2% (0 degree). Items as “relax” 
and “being loved”, were mostly associated with 
no degree, (21,2% and 29,7%). χ2 test highlighted 
a significant association between the way students 
intended welfare and educational level of their 
families, (p<0,05). A higher educational level of 
families seemed to play a positive influence on 
the consideration of what welfare was.

Table 4 showed data crossing educational levels 
of families versus different level of PA, (No, Some, 
Regular). Among Group A students, the majority 
of individuals practicing regular PA belonged to 
families with at least one degree, (79,3% versus 

20,7%). The opposite was observed with respect 
to the non-practice of PA, (25,9% versus 74,1%). 
Among Group B students, those who did not 
practice any PA, (83,2%), came from a family 
with no degrees. Similar observations were drawn 
overall from the individuals in the sample. A 
χ2 test was applied to check for an association 
between the two depicted variables. Educational 
level of families was shown to be significantly 
associated with PA both for university, secondary 
school students and the overall study population, 
(p<0,001).

Distribution of data according to F&V intake 
and PA is showed in Table 5. F&V consumption 
increased with PA, while sedentary habits were 
associated with a decreased intake. 

72,4% and 35,4% of group A, 41,2 % and 42,9% 
of Group B, practiced, respectively,  regular or 
moderate PA, and had the recommended serving 
portions of F&V per day (52,5% and 38,9 in 
the whole sample). χ2 test highlighted a strong 
association between F&V intake and PA practice, 
(p<0,001). This result was valid both for the two 
subgroups and the overall study population. 

In females it seemed that more as they grow 

Table 2. Answers to the question “Welfare is..” by educational level.

Table 3. Answers to the question “Welfare is…”  by families’ educational level.
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older and increase their educational level (52,0% 
and 28,0% university vs school, p<0,05) the more 
they cared for how their body looked (data not 
reported). Motivation in boys and girls, however, 
was reported differently. In fact, when asked 
to indicate the benefits of a regular PA, 68% of 
girls from both schools and university reported 
the benefit to be “preventing weight increase”. 
The benefits reported by male students, more so 
than girls, were almost equally divided between 
“best results in competition” (33,0%), “health 
maintaining” (27,0%), “preventing heart 
diseases” (21,0%), as well, “body weight increase” 
(19,0%). (Data not reported).

Table 6 showed the importance given to F&V 
and PA versus families’ educational level. χ2 
highlighted a strong association among families’ 
educational level and the importance that students 
attributed to F&V intake and PA, (p<0,001). This 

conclusion was valid for both of the two groups 
and the overall study population.

When asked to indicate the source of 
information about healthy lifestyles and correct 
alimentary habits (Table 7), students indicated 
they had learned these mainly at school/university 
(48,0%) or from their family (37,0%). A similar 
conclusion was drawn with respect to the source 
of information regarding correct PA, (57,0% from 
school, 32,0% from parents).

 
Discussion

Reported results seemed to indicate that the 
recommended goals in F&V consumption in 
our sample of secondary school and university 
students were far from the standards laid out in 
the nutrition guidelines. If this outcome is applied 
to the corresponding universe of adolescents and 
young adults, it means that only about ¼ of this 

Table 4. Physical Activity of the participants by educational level.

Table 5. Fruit and Vegetables consumption according to Physical Activity level.
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group meets the expert recommendation of five 
or more daily servings of F&V. 

This result agrees with the conclusions of 
previous authors. Only a minority of children 
and adolescents, about 17,0-20,0%, have been 
found to meet F&V intake recommendations 
with more than half consuming less than one 
servings of F&V per day [19-22]. Concerning PA, 
our findings reported 35,0% of youth were not 
engaged in any PA, while a total of 65,0% of youth 
were actively practicing some kind of moderate 
or vigorous PA. These estimates are in agreement 
with the other results which show that 72,0% 
of Florida middle school youth participate in 
vigorous physical activity as well as 61,0% of  
high school students [7]. Results reported by 
different authors indicated also that individual 
behaviours in nutrition and sedentary or active 
physical engagement are largely influenced by 

different variables such as age, gender, social, 
economical, cultural factors and different settings 
[1, 2, 35, 36]. Levels of F&V consumption as well 
as levels of PA have been shown to decrease 
with age and vary in different ethnic groups, but 
literature reported contrasting findings on these 
arguments [24]. It is not abnormal to observe 
that younger people act as they most prefer. In 
our study school students were more likely to 
address themselves, as related to the concept of 
“welfare”, to immediately gratifying targets, while 
older students seemed to be more concerned 
about health and to have a better understanding 
of the relationship between health and nutrition 
behaviour and the importance of a healthy diet 
and better quality of life. Consequently students 
should receive information to increase their 
awareness as early in their education as possible. 

Families’ educational level is also an important 

Table 6. Importance of Fruit and Vegetables consumption and Physical Activity by families’ educational level.

Table 7. Source of information for individuals having correct knowledge of recommendation and considering important Fruit and 

Vegetables and Physical Activity.
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factor which positively influences students’ F&V 
intake and their awareness about the importance 
of improving the quality of their lives: one of 
the ways experts say could be obtained through 
healthy dieting (welfare). This result highlights 
that families with a lesser educational level should 
be helped with counselling activities. Families’ 
educational level was shown to have a direct 
correlation with PA, too. About 1/3th of the 
individuals, (35,0%) does not practice any PA: 
this percentage decreases with a higher families’ 
educational level. PA, instead, showed a direct 
association with F&V intake. Thus, it may be 
sustained that working on one of the two aspects, 
nutritional or physical, could mean improve the 
other one. Information and knowledge about 
experts recommendation on correct serving per 
day of F&V consumption were generally low 
and largely influenced by educational levels. 
It was demonstrated that girls were more 
informed (52,0%) and consequently taking care 
of their bodies, motivated by “preventing weight 
increase”, while boys (33,0%) were much more 
likely to be concerned with obtaining “best 
results in competition”. Results were comparable 
with data reported by other surveys [38]: girls 
(69,0%) were much more actively attempting to 
control their weight than boys (29,0%). Cultural 
variables of the families, were associated with 
the awareness of the reasons why F&V and PA 
are important. Families, in fact, are assumed 
to be a good reference point and increasing 
information and awareness of the families can, 
thus, help adolescents to improve the quality of 
their life. Parent and caregivers of adolescents 
need to be educated about the importance of 
F&V consumption and on the different ways to 
enhance their acceptability and how to make 
them more palatable. The increase availability of 
fast food which contain little fruits or nutrient 
rich vegetables and the increased consumption 
of sweetened fruit drink or sodas contribute to 
a replacement of F&V from an adolescent’s diet. 
Nutrient rich vegetable consumption is generally 
uncommon and omitted from adolescents’ diet 
even in educational institutions such as schools. 
Students of middle and high school have access 
to snack bars and school food stores selling foods 
high in fat and calories. The sources of lunch 
meals are responsible of short term changes in 
dietary habits of school children [25, 41-43]. In 
spite of different initiatives and epidemiological 
surveillance activity [44], in fact, most of the 
children and adolescent fails in meeting Healthy 
People 2010 recommendations. 

Increasing the proportion of adolescents meeting 

recommended dietary and PA guidelines has been 
identified as an important strategy to contrast 
the epidemic increase in obesity, especially in 
western countries [43]. This study highlighted the 
need of increasing the knowledge and monitoring 
of students’ consequent behaviours related 
to dietary habits and PA practice. School and 
university students, both indicated the school and 
the family as the best source of information and 
the most utilized means of raising awareness of 
the importance of correct dieting and regular PA. 

Policymakers need to be active in promoting 
interventions that target children and their 
families, through school and community based 
educational programs. School based interventions 
have been the forefront of activities and school-
based programs, have in fact been largely 
activated across all levels. Programs aimed at 
increasing knowledge and modifying behaviors 
related to nutrition, healthy dieting and PA, 
however, up to today have had modest results and 
were associated with improvements in behaviors 
however, only in the short term. Schools need 
to have evidence and reference data on methods 
and strategies suitable in gaining attention and 
enhancing long term retention of the acquired 
knowledge. School-based intervention programs 
are, nevertheless, strongly requested and 
considered fundamental for developing a deep 
rooted culture of alimentary education and the 
avoidance of sedentary habits, thus, activating 
preventive actions early in life and mainly during 
the development age. School lunches contribute 
significantly to correct dietary practice and eating 
behavior that are consistent with recommended 
dietary guidelines especially in F&V consumption. 
Adequate and different school lunches programs 
should be directed to favorably influence in 
short term alimentary education and increasing 
F&V consumption and in long term promotion 
of health benefits and quality of life. Community 
based programs should be directed at developing 
environmental initiatives that are able to establish 
occasions and choices for healthy eating and PA. 
This should also be provided through increasing 
attention to agricultural policies, supporting 
more affordable markets in term of prices and 
availability, providing adequate funding for food 
services in schools, tax barriers to school food 
stores and snack bars selling high fat food and 
sweetened drinks, together with more traditional 
practices of health and nutrition education in 
different community settings for targeted specific 
groups.

Results presented in this work, have their limits 
and cannot be considered exhaustive: dietary data 
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may have been subjected to recording errors and 
underreporting; other factors other than cultural, 
not assessed, may have influenced reported data; 
findings may not be generalized to school and 
university students of other geographical area; 
investigation would need to be repeated again, to 
monitor the attitude of young people regarding 
knowledge and behaviors referred to F&V 
consumption and PA. Further research is required 
to determine the most favorable age, optimal 

length of time, need of boosters and appropriate 
evaluation of long term effectiveness of the 
different programs and interventions. School, at 
last, as educational agency, aided by the efforts 
of all healthcare providers and by families and 
communities, is called to provide a fundamental 
contribution to the establishment of healthy 
lifestyles in the areas of nutrition and prevention 
of sedentary habits.
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