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Abstract
Objective. To analyze breakfast consumption, regularity of meals, fruit and vegetable

Key words
e nutrition assessments

consumption in the Italian university student population on a national level. e habits
Design. Descriptive analysis evaluating data taken from the Sportello Salute Giovani | * students
(SSG) questionnaire. e Italy

Participants. 12000 university students who self-administered a confidential survey.
8292 questionnaires were analyzed.

Variables measured. Age; sex; self-reported economic status; BMI; number of breakfast
and portions of vegetables and portions of fruit usually consumed per week; number of
eating episodes per day; intended weight loss.

Analysis. Descriptive and logistic regression analyses were conducted. Gender and age
differences were tested by x> and Mann-Whitney tests.

Results. 15.8% of males and 26.3% of females declared to consume at least one por-
tion of fruit every day. Similar results were found for vegetable consumption. Age does
not influence fruit or vegetables consumption, frequency of eating episodes or breakfast
habit. Both a regular breakfast and a higher number of eating episodes are significantly
associated both with a higher frequency of fruit and vegetables intake.

Conclusions and implications. This study underlines the need to promote nutritional

education campaigns to increase adherence to nutritional guidelines.

INTRODUCTION

A sufficient consumption of fruit and vegetables has
proven to have an important protective effect towards
heart disease, some forms of tumors, and even all-cause
mortality [1-3]. High fruit and vegetable consumption
has also proved to be significantly inversely correlated
to body weight and body mass index (BMI), yet not
with waist circumference [4]. Notwithstanding the
evident health benefits deriving from sufficient fruit
and vegetable consumption, most studies still report a
widespread insufficient daily consumption of fruit and
vegetables both in adolescents and adults [5, 6]. Stud-
ies have demonstrated the presence of an association
between low meal frequency and breakfast skipping
and insufficient consumption of fruits and vegetables
among children and adults [7-9]. In fact, adolescents
who consume meals more frequently tend to have a
higher intake of fruit and vegetables compared to those

who eat fewer meals [10]. However, this association
was not found in other studies [11, 12]. Furthermore,
studies that did prove an association between low meal
frequency and low fruit and vegetable intake amongst
school children also evidenced that age was not a deter-
mining factor [13, 14]. In Italy, the association between
low fruit and vegetable intake and irregular breakfast
habits was demonstrated by a study carried out by Laz-
zeri et al. [14]. in school children. However, up to now
there hasn’t been study on this association in the uni-
versity population. Furthermore, even in international
studies there is a lack of consistent evidence of this as-
sociation in the university student population.

In consideration of all the above mentioned, the ob-
jective of this study is to analyze breakfast consump-
tion, regularity of meals, and fruit and vegetable con-
sumption in the Italian University Student population
on a national level. In general, we must say that in Italy
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there is currently almost no statistical information on
the age group of young adults. In fact, most Italian epi-
demiological studies analyze the pediatric or the adult
population, giving therefore very little information on
the young adult population. However, the population
ranging from 18 to 35 years of age is particularly inter-
esting for various reasons. First of all, it is an age group
that might soon play a reproductive/parental role. In
fact, the health of the young adult population is closely
connected to the health of the new generations that will
be born [15]. As is well known, numerous factors, rang-
ing from sexual behaviour and substance abuse to gen-
eral psychological and physical wellbeing, all have an in-
fluence on human reproduction [16]. It is also an age in
which individuals achieve a great level of autonomy in
their decisions and behaviors and some studies pointed
out the risk of disordered eating for several reasons [17,
18]. Another aspect that is particular about this age
group is that it should combine, on one hand, a greater
maturity compared to the pediatric population, yet on
the other hand, an important capacity to still learn and
modify mentality and behavior [19]. In conclusion, it is
clear that Universities should be kept in mind as envi-
ronments in which health education programs can be
particularly efficient.

Furthermore, this study collects a large amount of
national data, which add knowledge to the research
previously done by Lazzeri et al. in a younger age group
(3291 students aged between 11 and 15 years old) [14].
Combining the information arising from these two
studies, it is possible to achieve a broader understand-
ing of the eating habits within the growing population
that can be useful for effective health promotion and
disease prevention strategies.

METHODS

The study evaluates data collected within the Spor-
tello Salute Giovani (SSG) project, a cross-sectional
multicenter study aimed at assessing the health status,
attitudes and behaviors of university students in Italy
[20]. The questionnaire used to carry out the study
was based on the Health Behaviour in School-aged
Children (HBSC) questionnaire, a validated interna-
tional research protocol created to study the habits and
life-styles of children aging 11, 13 and 15. The general
validity of the HBSC questionnaire has been demon-
strated by various studies [21, 22]. The SSG question-
naire was created by appropriately revising the HBSC
questionnaire for our age group population by a multi-
disciplinary team composed of 22 experts in the field
of epidemiology, fertility and reproductive health, nu-
trition and eating disorders, sports medicine, bioethics,
physical and mental health, forensic and legal medicine.
The adapted version was validated with experts of the
Istituto Superiore di Sanita [23].

The final questionnaire is composed of 93 questions
covering different fields of health related life-styles: eat-
ing habits, body perception, physical activity and sport,
substance abuse, sexuality and reproductive health,
personal satisfaction, and interaction with mass-media.
The questionnaires were administered within the uni-
versity classrooms, during lesson hours. They were com-

pletely anonymous and self-administered. According to
the agreements made with the Universities, the ques-
tionnaire did not include questions that could associate
the student with a particular region, origin, university,
faculty or year of study. The distribution of the ques-
tionnaires commenced in May 2012 and continued till
May 2013. 12 000 questionnaires were distributed to
students of various faculties of 10 different Universi-
ties in 7 of the 20 Regions of Italy (Lazio, Lombardia,
Marche, Molise, Sardegna, Sicilia, Veneto) [23]. Of the
12 000 questionnaires that were distributed, 9200 were
fill-in and handed back in.

This study analyses the data deriving from 11 items:
1) age 2) sex 3) height without shoes in centimeters
4) body weight without clothes in kilograms 5) number
of breakfast usually consumed per week 6) number of
eating episodes per day 7) number of portions of veg-
etables usually consumed per week 8) number of por-
tions of fruit normally consumed per week 9) intended
weight loss 10) self-reported economic status.

Questionnaires of students over the age limit of 30
years old or with the evident presence of errors in the
answers given were excluded.

The number of portions of vegetables and fruits
usually consumed per week was analyzed respectively
through the questions: “You usually eat vegetables” and
“You usually eat fruit”. The possible answers were: nev-
er, once a week, 2-4 days per week, 5-6 days per week,
once per day, more than one portion per day. Since
the Italian Guidelines for a Healthy Diet recommend
a minimum of 1-2 portions of fruit and > 2 portions
of vegetables per day [24], in our study we considered
respectively all the answers that corresponded to a con-
sumption 5-6 days per week or less of fruit or vegetable
as a low frequency of consumption.

Information regarding breakfast consumption was
collected through the question: “how many days per
week do you usually have breakfast?” The students had
to choose between 0 and 7. The answers that corre-
sponded to 5 days or less per week were considered as
irregular breakfast habits.

The number of eating episodes per day was analyzed
through the question: “In average, how many times do
you eat per day?” The possible answers were: 1, 2, 3, 4,
5, > 5. Considering that the INRAN guidelines recom-
mend eating 5 times per day [21], a habit of eating less
than 5 times per day was considered a low frequency of
eating episodes.

Using the anthropometric values given by the sub-
jects, we calculated the BMI and distributed the sub-
jects according to the WHO classification of BMIs
[25]. Weight status was defined by using the WHO
BMI cut-off points and then dichotomized into over-
weight/not overweight. It is necessary to note that, even
though self-reported weight and height can sometimes
lead to BMI underestimation in adolescents [26], a re-
cent study validated that there is a moderate to high
agreement between the self-reported and measured an-
thropometric data in young adults [27].

The intention to lose weight was analyzed through
the question: “Are you on a diet?” The possible answers
were: no, my body weight is good; no, I would need to
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gain weight; no, but I would need to lose weight; yes.
The information was dichotomized into students who
were trying to lose weight and those who were not.

The self-reported economic status was indicated
through the question: “How would you define your eco-
nomic situation?” The answers were: low, medium-low,
medium, medium-high, high.

A descriptive analysis of the data was conducted
through absolute frequency and relative percentage for
the qualitative variables, and through the average value
and standard deviation for the quantitative variables.

Sex and age differences are tested by 2 test and
Mann-Whitney test, respectively.

Logistic regression analyses were used to study the
association between eating episodes and fruit and veg-
etable consumption. Initially, we analyzed the entire
sample implementing two models: one taking into ac-
count the consumption of fruit as the dependent vari-
able and the other taking into account the consumption
of vegetables, always as the dependent variable. The
independent variables breakfast and number of eating
episodes were included separately in the two models
for a total of 4 regression analyses. Considering the in-
creasing importance of the sex perspectives in medicine
[28], stratum-specific ORs were also calculated within
sex. Finally, in order to take into account the role of
possible confounders, the multivariate models were ad-
justed for the following covariates: age, socioeconomic
status, weight status and intended weight loss. Inter-
actions were tested and included in the final model if
significant [14].

The analyses were performed using IC Stata 12 for
Mac statistical software package and statistical signifi-
cance has been defined as p < 0.05.

RESULIS

8292 questionnaires satisfy the inclusion criteria
and were included in the study. 5561 students (67%)
were female and 2731 were male (33%). The mean age
was 22.2 years (SD 2.0), without relevant differences
between sexes (22.1 for females, 22.2 for males). 88%
were younger than 25 years. The average BMI was 20.8
(SD 2.8) for females and 22.9 (SD 2.8) for males. BMI
> 25 was more prevalent among males than females
(18% vs 7% respectively). Detailed information on the
sample demographic characteristics are reported in pre-
viously published papers [29].

For most of the eating habits, university students
showed a higher prevalence of irregular behaviors than
regular ones. As a matter of fact, 56% and 58% of stu-
dents had an irregular weekly consumption of fruit and
vegetables, and 91% of them did not reach the 5 eat-
ing episodes recommended by the INRAN guidelines.
Nevertheless, most students (71%) had breakfast at
least 6 days per week.

The analysis stratified by sex demonstrates a different
eating behavior with males eating significantly less {ruit
and vegetables than females. Only 34.1% of males pre-
sented regular fruit consumption and 26.8% had regu-
lar vegetables consumption, compared to the female
population (respectively 49.0% and 49.8%; p < 0.01).
This was also confirmed when considering the optimal

consumption of fruit and vegetables: only 15.8% (431)
of males and 26.3% (1458) of the females declared to
consume more than one portion of fruit every day (p
< 0.01). Similarly, only 12.2% (333) of the males and
27.5% (1525) of the females declared consuming more
than one portion of vegetables every day p < 0.01).
Furthermore, males also tended to have more irregular
breakfast habits (36.6% vs 24.9%; p < 0.01), and a lower
frequency of eating episodes (92.5% vs 91.0%; p = 0.03)
than females.

Stratification by age shows that age does not influ-
ence fruit or vegetables consumption, frequency of
eating episodes or breakfast habit. However, our study
indicates a tendency to have a greater vegetable con-
sumption in the older age groups. Disaggregating the
data for sex, this tendency proves to be true only for
females, while males show an inverse trend.

When considering the logistic regression, the crude
analysis between breakfast consumption, number of
eating episodes and fruit consumption demonstrates
that both a regular breakfast and a higher number of
eating episodes are significantly associated with a high-
er frequency of fruit intake (OR = 2.19 and 1.83, re-
spectively). This association is stronger for males (2.23
and 1.90) than for females (1.99 and 1.76) (Table 1).
The results of the adjusted multivariate models, which
confirm these associations, were shown in Table 2.

Similarly, as regards to vegetable intake, the crude
analysis demonstrates that a higher frequency of vege-
table intake was associated with both a higher frequen-
cy of eating episodes and a regular breakfast habit (OR
= 1.69 and 2.08, respectively). The association with
breakfast habits is stronger for males (2.02) than for fe-
males (1.85), while the association with the number of
eating episodes was similar between sexes (Table 1). As
for the previous models, also the adjusted multivariate
analyses confirm the higher risk of irregular vegetables
consumption in students with irregular breakfast and
with less than 5 daily eating episodes (Table 2).

Interestingly, in all the multivariate models, a higher
socio-economic status and the intention to lose weight
represented independent factors associated with a more
favorable fruit and vegetable consumption. Conversely
to what expected, there was no correlation between
BMI and irregular fruit or vegetable consumption.

DISCUSSION

The aim of this research is to analyze the compliance
of Italian university students to the INRAN Guidelines
as regards to breakfast consumption, frequency of eat-
ing episodes, and fruit and vegetable consumption, and
assess whether there is a confirmation of the associa-
tion previously noted by other authors between these
factors. The second aim of this study is to compare the
results obtained in the Italian university population to
those obtained by Lazzeri et al. [14] in the school-aged
population.

As regards to the university student adherence to the
guidelines on fruit consumption, we can observe that
65.6% males and 51.0% females do not currently adhere
to the INRAN recommendations. These results can be
compared to the ones deriving from the study done by
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Table 1
University students described by the applied variables, % (n)
Total Girls Boys
% n % n % n
Fruit 8279 5553 2726
Irregular 56% 4630 51% 2833 66% 1797
Regular 44% 3649 49% 2720 34% 929
Vegetables 8277 5552 2725
Irregular 58% 4786 50% 2790 73% 1996
Regular 42% 3491 50% 2762 27% 729
Breakfast 8267 5546 2721
frequency
Low 29% 2379  25% 1382 37% 997
High 71% 5888 75% 4164 63% 1724
Eating episodes 8105 5471 2634

Low frequency 91% 7416 91% 4980 92% 2436
High frequency 9% 689 9% 491 8% 198

On a diet 8254 5536 2718
No 89% 7347 87% 4796 94% 2551
Yes 11% 907 13% 740 6% 167

Economical level 8186 5487 2699
Very low 8% 617 8% 448 6% 169
Low 16% 1344 18% 968 14% 376
Medium 50% 4116 51% 2807 48% 1309
High 23% 1884 21% 1150 27% 734
Very high 3% 225 2% 114 4% m

BMI 8018 5358 2660

Overandunder  25% 2004 27% 1449 21% 555
weight

Normal weight 75% 6014  73% 3909 79% 2105
(18.5-25)

BMI 8018 5358 2660
<185 14% 1121  20% 1051 3% 70
18.5-25 75% 6014  73% 3909 79% 2105
> 25 1% 883 7% 398  18% 485

Lazzeri et al., in which 61.1% of males and 56.6% of
females of the school-aged population are low fruit eat-
ers [14]. As a consequence, we can observe that go-
ing from the school-aged population to the university
student population, there is a confirmation of the high
percentage of both males and females to not regularly
consume the recommended amount of fruit, and also
of the tendency of males to eat less fruit than females.
Similar results are found as regards to the consump-
tion of vegetables. In the university population, 72.8%
of males and 50.0% of females do not meet the recom-
mended standards. When moving from the school-aged
population to the university population, the percentage
of low vegetable eaters varies from 75.5% to 72.8% for
males and from 66.2% to 50.0% for females. Also in this
case, we can observe that the trend of males in eating
fewer vegetables than females in the school-aged popu-

Table 2
Breakfast consumption, frequency of eating episodes and fruit/
vegetable intake: Logistic Regression Analysis
Females Males
Odds SE P>z Odds SE P>z
ratio ratio

Fruit (irregular vs regular)

Breakfast 2.04 0.14  0.000 211 0.19  0.000
(irregular vs

regular)

Age 1.00 0.01 0955 0.99 0.02 0481

Socio-economic 108 003 0022 1.08 005 0.091
status

BMI (irregular vs 107 007 0.291 094 010 0567
regular)

Intended weight ~ 1.59  0.14 0000 168 028 0.002
loss (no vs yes)

Constant 034 013 0004 021 012 0.006

Fruit (irregular vs regular)

Frequency 179 018 0000 184 028 0.000
eating ep.
(low vs high)
Age 100 001 0874 098 002 0482

Socio-economic 107 003 0028 1.09 005 0071
status

BMI (irregular vs 106 007 0343 096 011 0734
regular)

Intended weight 158  0.14 0000 161 028 0.007
loss (no vs yes)

Constant 049 018 006 029 017 0031

Vegetables (irregular vs regular)

Breakfast 184 012 0000 199 020 0.000
(irregular vs

regular)

Age 1.04 0.02 0.007 1.01 0.02 0542

Socio-economic 1.08 003 0021 106 005 0254
status

BMI (irregular vs 106 007 0344 099 0.12 0905
regular)

Intended weight ~ 1.81 0.16  0.000 212 036 0.000
loss (no vs yes)

Constant 0.21 0.08 0000 013 008 0.001

Vegetables (irregular vs regular)

Frequency 159 016 0000 168 027 0.001
eating ep.
(low vs high)
Age 1.04 002 0004 101 002 0613

Socio-economic 108 003 0024 107 006 0.173
status

BMI (irregular vs 105 007 0426 101 012 0930
regular)

Intended weight 1.83 0.16  0.000 1.96 0.35 0.000
loss (no vs yes)

Constant 029 0.1 0.001 019 012 0.006

SE: standard error.
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lation is confirmed in the university student population.

The above mentioned sex differences are consistent
with data from a large number of reports showing fe-
males’ tendency to take healthier food choices and to be
more concerned about the importance of food choice
and eating behaviour than males [30].

This study also shows that, as previously demon-
strated in the Italian school-aged population [14], in
the University population there is a statistically relevant
association between irregular breakfast habit and insuf-
ficient consumption of fruit and vegetables, and be-
tween low frequency of eating episodes and insufficient
consumption of fruit and vegetables. Therefore, we can
confirm the existence of this correlation and demon-
strate that its validity persists in the university student
population.

Limitations

The main pitfall of this study is that the data collected
for this survey has been self-reported by participants
who were voluntary enrolled in the survey. This may
determine a selection bias since responders could have
better attitudes towards health problems and more
healthy behaviors.

Another limitation of studies performed by means of
questionnaire is that they may be also affected by mis-
classification, both non differential and differential and
lead to a recall bias. However, for the purpose of this
research, misclassification may be ignored.

Finally, neither formal sample size calculation nor
standardized sampling methods were used. Neverthe-
less, the large sample size is expected to guarantee a
good representativeness, even thought generalization
to the university students should be cautious because of
convenience sampling.

CONCLUSION

The findings of the present research underline the
current necessity to promote nutritional education
campaigns in order to increase the adherence of the
young adult population to the nutritional guidelines.
This study also confirms that young adults that dem-
onstrate habits of irregular consumption of breakfast
and low frequency of eating episodes are more at risk
of not reaching recommended levels of fruit and veg-
etable intake. Therefore, promoting the consumption of
breakfast and of the recommended 5 daily eating epi-
sodes may prove to be useful instruments in obtaining a
greater consumption of fruit and vegetables in the pop-
ulation in study. This strategy could prove to be particu-
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