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The role of healthy eating in the prevention of 
chronic and infectious disease has been well docu-
mented [1]. A balanced diet and consumption of 
food prepared in accordance with good practices 
are factors that contribute to maintaining a healthy 
lifestyle. The Mediterranean diet is widely re-
cognized as satisfying the requirements of healthy 
nutrition [2–4]. Originally based upon the dietary 
habits of the sunny regions of Crete, Greece and 
southern Italy, this diet may be pictured as a pyra-
mid [5] which represents food types and frequen-
cy of consumption: (a) high intake of vegetables, 
pulses, fruits and cereals; (b) medium-high intake 
of fish; (c) low intake of meat and satu rated fat; 
(d) olive oil as the principal fat; (e) medium-low 
intake of dairy products; (f) moderate consump-
tion of wine.

Despite their nutritional background, the 
dietary habits of the Mediterranean population 
have been deteriorating over the last decades 
as a result of increased consumption of animal 

products and reduced intake of cereals, fruits, 
pulses and vegetables [6]. Moreover, worldwide 
lifestyle changes have led consumers to adopt risky 
eating habits due to the consumption of food often 
prepared on a large scale, in advance and poorly 
stored. 

The departure from the ideal model of the 
Mediterranean diet may increase the risk of obes-
ity [7], diabetes [8] and cardiovascular disease [9], 
while the consumption of food away from home 
is often associated with food-borne disease out-
breaks [10]. 

The different stages of life, in particular work- 
or study-related, can produce profound changes in 
eating habits. The start of University education is 
an important time in the life of an individual, since 
it often represents a period of greater responsibili-
ty for food choices and health [11]. The most com-
mon factors affecting food choices in this young 
population include changes in living arrangements 
[12], costs and financial resources [13, 14], and the 
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and pasta; chips; pulses (including beans, lentils, 
peas); meat products (ham, sausages, burgers, 
etc.); fish; snacks (crisps, nuts, etc.); sauces (may-
onnaise, dips, etc.); meat and poultry; bread and 
cereals; dairy (including cheese and yoghurt); 
cakes (including sweets, sugar, chocolates, biscuits, 
ice cream, cakes, scones and pastries); eggs; and 
pizza. Concerning beverages, the categories were: 
fresh fruit juice; milk; soft/fizzy drinks; wine; beer; 
spirits; and coffee/teas.

The food frequency questionnaire included 
a total of 23 food items. 

Consumption frequency for each food item was 
measured as ‘never’, ‘1–3 times per month’, ‘1–2 
times per week’, ‘3–4 times per week’, ‘5–6 times 
per week’, ‘once per day’, ‘twice per day’, ‘3 times 
per day’ and ‘4 times per day’.

The section on food habits also included ques-
tions about place and frequency of consumption of 
breakfast, lunch and dinner, as well as questions 
about food preparation, such as whether food was 
cooked (potatoes/pasta/rice, meat, fish, cooked 
vegetables, pulses, chips); raw/cold (dairy, salad, 
raw vegetables); re-heated; frozen; pre-prepared 
(ready meals); or homemade sandwiches. Par-
ticipants were also asked whether they perceived 
that their eating habits had changed since starting 
university and were asked to provide information 
about weight control and physical activity levels.

The last section included questions about par-
ticipants’ health during the previous year, with 
particular reference to acute gastroenteritis, and 
perceived nutritional status. 

Statistical analysis
The data obtained were subjected to statistical 

processing with MedCalc software version 11.5.1.0 
(MedCalc Software, Ostend, Belgium).

Data for individual food items in the food fre-
quency questionnaire were transformed to servings 
per week (servings/week). As in the study by PA-
PADAKI and SCOTT [14], it was assumed that ‘times’ 
could be equated to ‘portions’. Therefore, the fre-
quency of consumption of each food and beverage 
category was transformed as follows: The fre-
quency value ‘never’ was transformed to ‘0 times 
per week’, ‘1–3 times per month’ was transformed 
to ‘0.5 times per week’, ‘1–2 times per week’ was 
transformed to ‘1.5 times per week’, ‘3–4 times per 
week became ‘3.5 times per week’, ‘5–6 times per 
week became ‘5.5 times per week’, ‘once per day’ 
became ‘7 times per week’ and ‘2 times per day’ 
became ‘14 times per week’, ‘3 times per day’ be-
came ‘21 times per week’ and ‘4 times per day’ was 
transformed to ‘28 times per week’. 

The per capita weekly consumption of each 

availability of convenience and “fast” meals [15]. 
The aim of the present study was to examine 

the eating habits of a group of undergraduate stu-
dents from the University of Salento in order to 
highlight any differences between students living 
with their family or away from it. Some aspects of 
their health and nutritional status were also evalu-
ated.

MATERIALS AND METHODS

Undergraduate students (n = 195) enrolled in 
the second to fifth years of the degree course in 
Biological Sciences at the University of Salento 
(Lecce, Italy) were invited to participate in the 
study during the period January–April 2010. Re-
cruitment strategies included flyers and advertise-
ments on campus notice boards. 

The participants were required to be free of 
diet-related health problems and to be consum-
ing their usual mixed diets. Those who met the 
study criteria were invited to complete a self-ad-
ministered eating habits questionnaire. Once their 
willingness to participate was verified, participants 
were informed of the study’s aims and how to 
complete the questionnaire. 

Ethical considerations
This study was carried out after being approved 

by the local Ethics Committee (Lecce). Participa-
tion was voluntary and anonymous and prior to 
filling in the questionnaires, all students signed an 
informed consent form. They were assured that 
their responses would be used only for research 
purposes and the information given would be 
treated with the utmost care and confidentiality. 

Questionnaire development
A self-administered questionnaire was used to 

obtain demographic, social and cultural data, as 
well as information on eating habits, health and 
nutritional status (Annex 1). 

The demographic data included age, sex, year 
of study and degree course. The second section fo-
cused on social and cultural aspects such as living 
situation (with parents or away from the family 
home) and leisure time, with a focus on physical 
exercise, pubs, discotheques and cultural activi-
ties. The section on food habits included the Food 
Frequency Questionnaire (FFQ) developed by PA-
PADAKI and SCOTT [14], modified slightly to better 
reflect local eating habits and food availability in 
southern Italy.

The food frequency list contained fresh fruit; 
cooked vegetables; raw vegetables; potatoes, rice 
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food or beverage was then calculated by taking the 
sum of the values for all students in the population 
of reference and dividing the result by the total 
number of individuals.

The Mann-Whitney test was used to detect 
changes in food intake for students living at and 
away from home. A p-value of 0.05 was considered 
statistically significant. Other data are reported 
descriptively.

RESULTS AND DISCUSSION

One hundred and ninety-five students com-
pleted the eating habits questionnaire. Of these, 
2 questionnaires were rejected due to improbable 
replies, resulting in 193 usable questionnaires.

One hundred and forty students (72.5%) 
still lived at home with their parents during their 
studies, while fifty-three (27.5%) lived away from 
home, in student residences or flats, alone or with 
other students/friends.

The students ranged in age from 20 to 30 years 
(mean age 23.3 ± 2.9 years) and the majority 
(77.7%) were female.

Leisure activities were mainly represented 
by sports (1.63 times per week) and going to the 
pub (1.34 times/week), while cultural activities 
(0.63 times/week) and discos (0.35 times/week) 
were less frequent (Fig. 1).

The relative frequencies differed in ac-
cordance with residence. Sport was signifi-
cantly higher (p < 0.05 – Mann Whitney test) 
among students living in the family home 
(1.78 times/week) than among those living away 
from home (1.25 times/week). Smaller differ-
ences were recorded for other activities. Stu-
dents living away from their families attended 
pubs, sandwich bars and clubs more frequently 
(1.50 times/week) and were less engaged in cul-
tural activities (cinema, theatre, cultural asso-
ciations) (0.58 times/week) than their colleagues 
who lived with their parents (1.28 times/week and 
0.65 times/week respectively).

Concerning the place of consumption of daily 
meals, 82.0% of students consumed breakfast at 
home, 8.0% at a bar and 11.0% said they skip the 
first meal of the day. In this case, there were no 
significant differences between students living with 
their families and those living alone.

In contrast, students living with their families 
ate lunch at home (63.6%) or had a homemade 
packed lunch at the university (20.7%), while stu-
dents living outside the family home ate in their 
flat (52.8%), in the university canteen (24.5%) or 
in the campus bar (17.0%). 

Supper was mainly consumed at home by both 
groups of students: 97.0% of those who live with 
their parents and 87.0% of those living outside the 
family home. However, among the latter, 7.0% of 
the participants had supper in the university can-
teen and 6.0% at a restaurant.

The analysis revealed that the most frequently 
consumed foods were bread/cereals (6.2 servings 
per week) and fresh fruit (5.7 servings/week). The 
consumption of potatoes/pasta rice was also high 
(4.9 servings/week), as was that of raw vege tables 
(4.8 servings/week), dairy (4.1 servings/week) 
and meat/poultry (3.5 servings/week). The most 
frequently consumed drinks were coffee/teas 
(7.4 servings/week) and milk (5.2 servings/week) 
(Fig. 2).

These frequencies for certain foods depended 
on the kind of residence. In particular, students 
living outside the family home had a consumption 
of cooked vegetables (2.18 servings per week), fish 
(1.11 servings/week), meat products (1.49 servings/
week), chips (0.75 servings/week), bread/ce reals 
(5.01 servings/week) and pulses (1.10 servings/
week) significantly lower (p < 0.05) than the stu-
dents living with their families, and the consump-
tion of raw vegetables (5.74 servings/week), beer 
(1.57 servings/week) and spirits (0.87 servings/
week) significantly higher (p < 0.05). Non-sig-
nificant differences (p > 0.05) were observed for 
the consumption of the other foods.

Regarding food preparation methods, stu-
dents living outside the family home reported 
higher consumption (p < 0.05) of raw/cold meals 
(10.10 servings/week), frozen meals (0.76 servings/
week) and ready meals (1.30 servings/week), and 
lower consumption (p < 0.05) of cooked food 

Fig. 1. Social and leisure activities of students living 
at and away from home. 

* – levels of significance p < 0.05 assessed by the Mann-
Whitney test.
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(12.22 servings/week) and homemade sandwiches 
(1.09 servings/week) (Tab. 1).

Analysis of responses concerning changes in 
eating habits since starting the university studies 
showed that 26.4% of the students had not 
changed their eating habits, 23.3% had changed 
their habits significantly, while the remaining 
50.3% had made only minor changes. Specifically, 
the changes affected 72.0% of students living with 
their families and 79.0% of those living away from 
their families. 

Finally, the health status of participants was 
analysed, with particular attention to food-borne 
illness. The analysis showed that during the 
previous year, 73.6% of students reported at least 
one episode of gastroenteritis (70.7% of students 
living with their families and 81.1% of those living 
away from their families). On average, 4.35 cases 
per year of gastroenteritis were recorded, with 

a significantly higher frequency among stu-
dents living outside the family home (5.35 cases/
year) than those living at home (3.98 cases/year) 
(Tab. 2).

Further investigation was carried out to assess 
students’ perception of their nutritional status. 
A portion of 65.0% of all students considered 
themselves to be of normal weight, 24.0% over-
weight, and 11.0% underweight. The perception of 
own nutritional status could be related to the con-
sumption of some key food. In fact, the students 
who considered themselves as “normal weight” 
consumed 3.16 servings/week of cooked vegeta-
bles, 1.58 servings/week of pulses, 3.29 servings/
week of meat and poultry, 2.05 servings/week of 
meat products and 3.02 of cakes whereas the stu-
dents who considered themselves as “overweight” 
consumed 2.60 servings/week of cooked vegeta-
bles, 1.52 servings/week of pulses, 3.91 servings/
week of meat and poultry, 2.73 servings/week of 
meat products and 3.76 servings/week of cakes. 
It is interesting to note that a higher percent-
age of students living away from their families 
(26.3%) considered themselves to be overweight, 
while 13.0% of students living with their families 
consider ed themselves to be underweight, com-
pared to 5.7 % of those living outside the family 
home (Tab. 3).

These results suggests some considerations. 
A healthy lifestyle, proper nutrition and 

adequate physical exercise are key factors in pre-
venting many diseases including obesity, and are 
therefore crucial to human health [16–18].

The start of university studies is an important 
stage in the life of an individual because it often 
coincides with assumption of greater responsibility 
concerning both the maintenance of a healthy life-
style and food choices [11, 19].

The results of this study, obtained by analys-
ing answers to a questionnaire administered to 
193 students attending the University of Salento 
(Lecce, Italy), showed different eating habits in re-
lation to different lifestyles.

During the academic term, the students are 
forced to spend many hours away from home 
and inevitably to change their eating habits. This 
entails more frequent consumption of foods in 
restaurants and canteens, as well as an increased 
reliance on quick- or easy-to-prepare meals. All 
this probably causes a shift away from the typical 
patterns associated with the Mediterranean diet 
and would appear to expose students to the risk of 
food-borne illness.

In this study the most unhealthy eating habits 
concerned meat consumption, which was generally 
much higher than is recommended in the Mediter-

Fig. 2. Frequency of consumption of foods 
and beverages by undergraduate students.
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Tab. 1. Mean weekly consumption (servings/week) of selected foods 
and preparation/consumption arrangements of students living at and away from home.

Food item

Students living at home 
(n = 140)

Students living away from 
home (n = 53) Difference [%] p

Mean SD Mean SD

Fresh fruit 5.76 4.05 5.58 4.41 –3.2 0.697
Raw vegetables 4.40 3.00 5.74 3.52 30.5 0.028
Cooked vegetables 3.29 2.56 2.18 2.05 –33.7 0.005
Cakes 3.45 3.65 3.17 2.99 –8.0 0.876
Potatoes/rice/pasta 4.90 2.50 5.06 2.74 3.1 0.882
Meat and poultry 3.69 2.09 3.19 1.78 –13.5 0.146
Fish 1.65 1.45 1.11 0.90 –32.5 0.015
Dairy 4.14 2.79 3.96 2.25 –4.2 0.954
Meat products 2.60 2.07 1.49 1.42 –42.6 < 0.001
Eggs 1.31 1.15 1.08 0.82 –17.7 0.296
Chips 1.29 1.58 0.75 0.74 –41.6 0.005
Bread/cereals 6.60 3.31 5.01 3.46 –24.1 < 0.001
Pulses 1.80 1.34 1.10 0.57 –38.8 0.002
Pizza 1.58 1.27 1.32 1.13 –16.3 0.057
Snacks 2.38 2.78 2.36 2.73 –0.7 0.972
Fresh fruit juice 2.25 2.79 1.99 2.10 –11.7 0.844
Beer 0.97 1.74 1.57 1.61 61.2 < 0.001
Wine 1.33 2.48 0.83 1.53 –37.3 0.639
Soft/fizzy drinks 2.47 3.48 2.11 3.20 –14.4 0.699
Spirits 0.55 1.41 0.87 1.38 57.8 0.009
Coffee/teas 7.17 4.50 8.03 4.47 12.0 0.241
Sauces 1.10 1.51 0.62 0.97 –43.2 0.148
Milk 4.97 3.07 6.02 3.79 21.2 0.178

Preparation arrangements

Cooked meals 15.51 4.76 12.22 3.98 –21.3 < 0.001 
Raw/cold meals 7.58 3.88 10.10 4.56 33.3 0.002
Re-heated meals 1.76 1.21 1.42 1.04 –19.8 0.070
Frozen meals 0.48 0.28 0.76 0.53 60.9 < 0.001
Ready meals 1.00 1.83 1.30 1.77 29.7 0.036
Homemade sandwiches 1.90 2.00 1.09 1.34 –42.4 0.014

SD – standard deviation.
Levels of significance were assessed by the Mann-Whitney test.

Tab. 2. Incidence of gastroenteritis among participants of the study.

Students with at least one episode 
of gastroenteritis in the previous year Average number 

of episodes/year
n [%]

Students living at home 99 70.7 3.29

Students living away from home 43 81.1 4.22

Total 142 73.6 3.55

Tab. 3. Students’ perception of their nutritional status.

Total 
(n = 193)

Students living at home
(n = 140)

Students living away from home
(n = 53)

n [%] n [%] n [%]

Underweight 21 10.9 18 12.9 3 5.7

Normal weight 125 64.8 89 63.6 36 67.9

Overweight 47 24.4 33 23.6 14 26.4
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ranean diet, i.e. a few times per month [5]. In addi-
tion, the study revealed low consumption of fruits, 
vegetables, fish and pulses (traditionally frequent 
in Mediterranean cuisine and important factors in 
the prevention of chronic diseases). However, the 
study found that both groups of students main-
tained a balanced consumption of potatoes/rice/
pasta, bread/cereals and dairy products.

The departure from the ideal model of the 
Mediterranean diet appeared more pronounced 
among students who left their family home to re-
locate to the University town. Although some 
positive changes were recorded (i.e. higher con-
sumption of raw vegetables), the diet of these stu-
dents was characterized by a lower intake of fish, 
pulses and cooked vegetables than students living 
with their families. Students living away from 
their fa milies also showed a trend towards lower 
consumption of home-cooked meals and more 
frequent use of quick- and easy-to-prepare meals 
such as ready meals, raw/cold meals and frozen 
meals. This finding supports the thesis that as-
sumption of primary responsibility for food shop-
ping and preparation can lead to unhealthy dietary 
habits among university students living away from 
home [20]. In contrast, the choice, purchase and 
preparation of food for students living at home is 
performed by other family members, who provide 
support for healthier food habits [21].

This study also showed that students living out-
side the family home had higher consumption of 
coffee/teas and alcoholic beverages, probably as 
a result of spending more time in bars, pubs and 
discotheques. 

In contrast, students living in the family home 
had a higher intake of sandwiches and meat 
products due to consumption of homemade 
lunches at university (in class or outside).

The dietary habits of university students re-
ported in this study are similar to those reported 
by earlier studies, in which unfavourable dietary 
habits and unhealthy lifestyle choices among Uni-
versity students were reported [11, 20, 22–26]. 

Different eating habits among students also 
seem to influence the epidemiology of food-borne 
diseases, as indicated by the incidence of episodes 
attributable to gastroenteritis. Students living out-
side the family home reported a higher frequency 
of abdominal pain, vomiting, diarrhoea, etc. than 
students who live with their families, probably be-
cause of higher consumption of cold and handled 
food, frequently in restaurants or canteens, which 
has often been associated with food-borne gastro-
enteritis outbreaks [27–29].

This study also revealed that the nutritional 
status perceived from the students is effectively 

related to food intake. In fact, the students who 
considered themselves as “normal weight” showed 
the consumption of food more similar to the 
Medi terranean diet with a higher intake of cooked 
vege tables and pulses, and lower intake of meat 
and poultry, meat products and cakes than stu-
dents who reported nutritional status tending to 
“overweight”. 

It was interesting to note that the students 
living away from their families perceived more 
abundant body mass than the students living in the 
family home. In addition to the nutritional intake, 
other factors might have contributed to the differ-
ent constitution of the body mass, such as frequen-
cy of physical exercise that was significantly higher 
among students who lived in the household.

In conclusion, this study provides interesting 
insights into the field of nutrition in young adults 
and problems related to the acquisition of healthy 
lifestyles in this age range. The results suggest that 
lifestyle affects dietary habits and could have im-
portant consequences for the health of university 
students. It would be desirable, therefore, for the 
media to make greater efforts to promote good 
eating habits, and for nutritional education pro-
grams to be activated within the university, taking 
the Mediterranean diet as a model. The aim of 
these educational initiatives, which have been 
already implemented with success [30, 31], should 
be to help young people improve their diets and 
encourage them to pursue a more careful and 
healthier lifestyle.

All these considerations refer to a group of stu-
dents of southern Italy that could have food habits 
and lifestyles different from those of students from 
other parts of Italy. Some possible developments 
of this research could be to compare the data 
obtained in this study with those found in other 
Italian universities, for example in northern Italy, 
in order to detect any significant differences.
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