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ABSTRACT

Background. Student life is often accompanied by changes in eating behavior. Adopting a balanced and varied diet and
healthy eating habits can promote the health, growth and intellectual development of young people at different stages
of life. According to the WHO, a healthy diet helps protect against all forms of malnutrition, as well as against non-
communicable diseases. The nutritional and energy intake must follow nutritional norms, for example energy intake must
be adapted to expenditure. To avoid excessive weight gain, fat should not exceed 30% of total energy intake

Objective. The goal of this study was to compare energy consumption, macronutrients and selected minerals in food
rations consumed by students at university campus and at home.

Materials and Method. The subjects were chosen at random from among volunteer students from Hassan II University
in Casablanca. A sample of 130 students (54 women and 76 men) aged 18 to 25, participated in this study. Anthropometric
measurements were performed to assess general characteristics, and records of one-day food intakes at university and
at the parental home were performed by 24-hour food diary, and as well as conducting face-to-face. Variables were
expressed as mean + standard deviation (SD). The Kolmogorov—Smirnov test was used to check the normality of data.
Results. In accordance with the body mass index classifications, 69.5% of male university students and 77.7% of female
were in normal weight categories. The overweight classes were 25.1% and 5.6%, respectively, for men and women.
Assessment of the energy and nutritional intakes of university and home meals shows that students consume more
calories, protein, carbohydrates, sodium, potassium, and iodine at home than at university, but these contributions remain
insufficient in relation to the RDAs. Students consume more fat, especially saturated fatty acids, at university than at
home. More than half of students exceed the recommended daily recommendations for saturated fatty acids.
Conclusion. These results indicate that a university students’ diet is influenced by their behaviors, attitudes, and
knowledge. Hence the importance of nutrition education, based on what foods to consume rather than what foods to avoid,
a societal issue that requires a multidisciplinary, multisectoral and culturally appropriate approach.

Key words: nutrients, intakes, university students, anthropometric measurements, energy consumption

INTRODUCTION

Good physical activity and proper nutrition are
essential for a healthy lifestyle, affecting not only
health but also physical and mental development [1].
In a Greek study, it was reported that students who
lived away from home developed more unfavorable
eating habits than students who lived at home [2].
Bad eating habits have also been observed among
Turkish university students [3]. Both of these studies
reinforce my previous point that it is not young people
who pay less attention to healthier diets/foods, but

environmental factors, such as (in this case) being
away from home. In Morocco, the nutrition of young
adults is not yet qualified, because there are not yet
studies to elucidate this aspect.

Consuming a balanced and healthy diet throughout
the life-course helps to prevent malnutrition in all its
forms as well as a range of noncommunicable diseases
(NCDs). However, People are now consuming more
foods high in energy, fats, free sugars and salt/sodium,
and many people do not eat enough fruit, vegetables
and other dietary fibre such as whole grains.
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In addition, the exact make-up of a diversified,
balanced and healthy diet will vary depending on
individual characteristics (e.g. age, gender, lifestyle
and degree of physical activity), cultural context,
locally available foods and dietary customs [4].

In an American study, it was reported that
Americans are also heavily influenced by many factors.
Some examples of these influences that contribute
to an individual’s food choices include individual
factors, such as knowledge, personal taste preference,
mood, hunger level, health status, special diet
requirements, ethnicity...or also environmental factors
such as weather etc. Alternatively, advertisements also
influence food choices. Restaurants and markets often
take advantage of this. On the other hand, the indirect
factors outside of one’s control may also affect food
choices [5].

Morocco has made limited progress towards
meeting targets for diet-related non-communicable
diseases (NCDs) [6]. This last is located on the
southwest coast of the Mediterranean Sea. This country
is undergoing a demographic and epidemiological
transition. Over during last decades, Morocco has
experienced a nutritional transition. The causes of
this nutritional transition are not well understood.
But, maybe it’s about socioeconomic or demographic
factors that are related to dietary habits in Morocco [7].
Besides, the country has shown no progress towards
the obesity target, with around 32.2% of adult women
(aged 18 and over) and 19.4% of adult men living
with obesity. The prevalence of obesity in Morocco is
higher than the regional average of 18.4% for women
and 7.8% for men. At the same time, diabetes is
estimated to affect 13.4% of adult women and 14.0%
of adult men.’ It is therefore not a problem of “young
people”, but a problem of society in general [6].

The current study’s aim was to determine
students’ nutritional status using anthropometric
measurements, as well as compare and analyze their
energy and nutritional intakes (protein, carbohydrates,
fat, potassium, sodium and iodine) of meals consumed
by students at the university and at home, with the
standard reference values of energy and individual
nutrients of university students.

MATERIAL AND METHODS

Design Study

A cross-sectional study was carried out between
December 2017 and March 2018 to collect data. The
study was conducted with 130 volunteer students aged
18 to 25 years (76 men and 54 women), enrolled at
the Hassan II University of Casablanca, Morocco.
Most of the students were from Casablanca. Based
on the parameters applied in this research study, the
methodology we are using is the convenience and

snowballing sampling. The assessment of their daily
food intake on campus and in the parental home was
carried out by 24-hour food diary. The composition of
all food intakes has been photographed. The conversion
of the meals into nutritional data was carried out using
the food composition table (Ciqual) and the intakes per
100 g of macro- and micronutrients were calculated by
the EuroFIR method.

Study participants

The study concerned adults aged 18 to 25 years
from the Ben Msik Faculty of Sciences, Hassan II
University in Casablanca. Students were healthy
adults aged between 18 and 25 years with no history
of renal disease.

Inclusion criteria
Subjects aged between 18 and 25 years old.

Exclusion criteria

(1) Students under 18 and over 25 years; (2)
Students refusing to sign the informed consent;
(3) Students who brought back their 24 hours food
records incomplete; (4) Students who are not enrolled
at the university or have chronic diseases (illnesses
that could affect the results — heart or kidney failure,
diabetes, etc); (5) Students being taking antidiuretic
drugs the week before the study.

Data collection

The evaluation of the energy and nutritional intakes
of student meals taken at university and at home was
carried out on a collection of intakes over defined
days (one day on campus and one day at home) of 103
students by food diary.

The participants are led to indicate the types and
times of consumption of food and drinks with an
estimate of the quantities consumed; taking pictures
of their meals (at each meal, the participant weighs
the food and gives a very detailed description of the
dish eaten by photographing it at the beginning). The
collection of these data allows the determination of
consumption profiles and also to evaluate the different
nutritional intakes. In the event that the participants
did not photograph the food or meals before consuming
them, the quantification is left to the discretion of the
investigator.

24 hours food diary

Food recording food journals is considered the gold
standard because it provides accurate information on
food intake. In this survey, students were asked to
write down in the food diary the details of their 24-
hour food and drink consumption and the pictures of
the catches. The recording is made in real time at the
time of food intake.
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The Ciqual database

Data conversion is done through a French ANSES
- Ciqual food composition table [8]. Database allows
the conversion of food into nutrients per 100 g of food
which makes it possible to estimate the nutritional and
energy intake of the nutrients consumed during the day
and therefore the nutritional quality of student meals.
The conversion of the data of the nutrients obtained
in 100 g by Ciqual into the actual weight consumed is
done by means of the EuroFIR calculation method [9].
EuroFIR provides the nutrient content of foods using
the calculation methods used to determine the nutrient
values of multicomponent foods.

Anthropometric measurements

Anthropometric measurements were taken at the
university, according to the World Health Organization
(WHO) recommendations, and collected by qualified
researchers according to WHO standards [10] Weight
was measured by the Omron HBF-51I1T-E body
composition monitor in participants wearing light
clothing and barefoot [11]. The height was measured
using a stadiometer graduated in centimeters (Seca
213). Body mass index (BMI) was calculated by
dividing weight by the square of height (kg / m2),
(BMI <18.5 — underweight; 18.5<BMI<25 - normal
weight; 25<BMI<30 - overweight; BMI> 30 - obese)
[12].

Statistical analysis

SPSS Statistics software (IBM SPSS Statistics
25.0) was used for all statistical analyse [13].Variables
were expressed as mean + standard deviation (SD).
The Kolmogorov—Smirnov test was used to check the
normality of data. Since the variables are normally
distributed, parametric tests were therefore performed.
To compare the differences between the groups, the
Student test was conducted. The significance level
was established as 5% (<0.05).

RESULTS

The macronutrient and micronutrient intake of
Moroccan students was estimated in this pilot study.
Results are presented as mean=+standard deviation.

Characteristics of the participants

In our study, men represent 41.6% (54/130) and
women 58.5% (76/130). For all recruited students, the
average age of participants was 21.57 £ 0.14 years.
For all parameters, statistical analysis revealed no
significant difference between men and women
(Table 1).

The means of energy supply from university and
home meals (Table 2) show that energy intakes from
home meals are significantly higher (p<0.05). Analysis
of average protein intakes from university and home

Table 1. General characteristics of the studied population by sex

Men Women Total
n Mean + SD n Mean + SD n Mean + SD
Age (years) 76 21.76 £ 0.27 54 21.41 £0.13 130 21.57£0.14
Height (cm) 76 176.32 £ 0.95 54 161.71 £0.71 130 168.66 + 0.93
Weight (kg) 76 69.33 + 1.58 54 60.74 + 1.92 130 64.83 +1.32
BMI (Body Mass Index) (kg/m2) 76 22.32+£0.42 54 23.15+0.67 130 22.76 £ 0.40
WC (waist circumference), cm 76 80.82 + 1.14 54 73.59 + 1.41 130 76.88 +0.99
WHR (waist-hip ratio) 76 0.82+£0.01 54 0.73 £0.01 130 0.77 £ 0.01
SD - standard deviation
Table 2. Average energy supply from meals consume at university and at home for both sexes
Average energy supply from meals | Average energy supply from meals al
consumed at university in kcal /d consumed at home in kcal /d pvalue
Total 1576 + 44.09 1834 + 52.62 0.0456"
(n=130)
Women (n=54) %
Mean + SD 1604 + 59.27 1803 + 67.61 0.0283
Men (n=76) oo
Mean + SD 1556 + 62.80 1855 + 76.41 0.0030

SD — standard deviation; The significance level was established as 5% (p<0.05).
*Statistically significant differences defined as p<0.05.
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Table 3. Average nutrients and minerals supply from meals consume at university and at home
Meals consumed | Meals consumed
Nutrients, minerals at ?I?;;/;Bilty ?;il;) ;1); p-value
Mean £SD Mean +SD
Protein (%) 14.08 +0.39 16.26 £0.92 0.030*
Carbohydrate (%) 48.69 £ 1.11 50.5+1.21 0.270
Lipids (%) 34.18 £0.90 30.21 £ 0.84 0.001**
FA (Fatty acids) 44.88 +2.01 48.16 = 1.93 0.240
FAT(Trans fatty acids) 17.92 + 0.98 19.19 £0.91 0.340
MUFA( Monounsaturated fatty acids), (g) 18.61 + 0.99 19.58 £ 0.90 0.470
PUFA (Polyunsaturated fatty acids), (g) 8.35+0.44 9.385+0.56 0.150
Lipid index of meals 0.744 = 0.04 0.762 £ 0.04 0.780
Potassium (mg) 1289 + 64.32 1905 + 76.44 <0.00071#%***
Sodium chloride (g) 4.896 = 0.20 6.925+£0.26 <0.00071#***
Iodine (ng) 67.97 £5.53 90.94 +5.04 0.002%**

SD - standard deviation. Variables are normally distributed (Ko/mogorov—Smirnov test), p values by t- Student’s test for
medians. *Statistically significant differences defined as p<0.05.

meals shows that the difference between the intake of
home meals (16.26%) and university meals (14.08%) is
significant p<0.05. On the other hand, the difference
between the carbohydrate intake at university and
at home is not significant (p>0.05). The mean lipid
intakes shown in Table 3 indicate that the lipid intakes
from university meals are higher than those taken at
home, 34.18% and 30.21% respectively.

Analysis of potassium and sodium chloride intakes
in meals taken at home and at the university shown
in Table 3 indicates that the difference between meals
taken at university and at home is highly significant
p<0.0001. With regard to average intakes of iodine the
difference between meals taken at the University and
at home is significant p<0.05.

DISCUSSION

In this survey, 130 university students participated
in our study to evaluate the one-day energy and
nutritional intake of their food on campus and at
home. Data analysis allows us to assess the quantity
and quality of food consumed by participants, as well
as their nutritional habits.

An assessment of the energy intake from university
and home meals for 130 students shows that the energy
intake from home students is higher than the energy
intake at university (1834 52.62 kcal/d vs 1576 44.09
kcal/d). However, these data show that the energy
intake is lower than the recommended values of 2000
— 2700 kcal/day. For moderate physical activity [14].
Analysis of these energy intakes shows that 61% of
students consume more energy at home, while 27%
consume more energy at university than at home,

while 12% of participants have no fluctuations in their
diet.

These results are different from those of a study
of university students’ food consumption and out-of-
home eating habits. A total of 289 students aged 18-24
years old from three major Albanian universities were
polled for this study. Despite the fact that carbohydrate,
sugar, and protein content are all high at home (AH)
and saturated fats, amounts appear higher outside of
the home (OH). There are no significant differences
between foods consumed AH and foods consumed
OH [15]

The nutritional intake of 130 participants shows
that protein intake at home 16.26+ 0.92% is high
compared to protein intake at university 14.08+
0.39%, indicating that students consume more protein
at home than university. Analysis of the results of
protein intake shows that 41% of students during a day
at home have a protein intake that is higher than the
reference values (16.26 £+ 0.92), and 37% of students
during a day at university have a protein intake (14.08
+ 0.39), these values fall within the reference values of
12 to 15% according to the WHO.

Similarly, studies have in Albania shown that
the Dietary composition of AH intake was richer in
proteins, while OH intake was richer in saturated
fats[15]. These results are not similar to the results
of Energy and nutrient intake and food patterns
among Turkish university students. This survey was
conducted on a sample of 400 students (167 female
and 233 male) aged between 19 and 24 years five
universities in Ankara. The percentages of energy
supplied from proteins at university were found to be
(12.9% in males, and 13.2% in females) [3].
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The carbohydrate intake of students from meals
taken atuniversity is48.69 + 1.11% and 50.5 + 1.218% at
home, this carbohydrate intake is close to the reference
values which correspond to 50% - 60% according to
the World Health Organization (WHO). These results
indicate that students’ carbohydrate needs are met,
and that there is no significant difference between
carbohydrate intakes from college and home meals.

The evaluation of our lipid intake from meals taken
at university and at home indicates that students’ home
lipid intakes fall within the reference values which
are 25 to 30% [16], which is contrary to university.
In addition, the lipid intakes of 67% of students
during a day at university and 47% of students during
a day at home is over 30%, which almost exceeds the
recommended daily intakes (25 -30%), this shows that
half of students consume more fat.

These results are similar to the results found in
a survey by the university of Valencia in Spain (n =
918) which found that according to the percentage of
lipid 35.05% of students have values above the Spanish
nutritional objectives (<35%) [17].

The evaluation of the fatty acids (FA) intake in
meals taken at university and at home shows that
approximately 45% to 48% of the total energy is
supplied by fatty acids and that the FA intake of meals
taken at home is higher than the intake of meals taken
at university (48.16 = 1.93; 44.88 + 2.01 respectively),
which is higher than the reference value which
represents 30% according to the WHO [18].

Intakes of saturated fatty acids from meals taken
at university are 17.92 £ 0.99 % and 19.19 + 0.92%
for meals taken at home. 88% of daytime students at
university and 89% of daytime students at home have
an AGS intake greater than 8%, which falls within the
reference values of 5 - 10% according to the WHO.
This shows that more than half of the students favor
the consumption of saturated fatty acids.

Regarding the lipid index, there is no significant
difference between meals taken at university and meals
taken at home 0.74 &+ 0.05 and 0.76 + 0.04 respectively,
which is higher than the reference value which is <0.4.

The assessment of sodium chloride intake in
students indicates that students consume more salt
at home than at university. Their sodium chloride
intake at home is higher than 5g/d, which exceeds the
recommended intake according to the WHO [18] . 40%
of college students and 59% of home students exceed
recommended salt intake. Comparing college meals
to those eaten at home shows that students consume
more salt at home than at college.

In the same vein, the University of Sdo Paulo
conducted a study to determine the sodium chloride
concentration in the 24-hour meals of 19 students (9
women and 10 men) and they found that in their diets,
85 % of men exceeds 6 g of salt per day [19].

Our sodium results higher than the
recommendations could be explained by the change
in eating behavior. In fact, Morocco has recorded
a nutritional transition, resulting in changes in eating
habits and lifestyle changes, especially in larger
cities like the region of Casablanca. And as a result,
processed foods and fast-food restaurants have
increased dramatically [20].

Analysis of potassium intakes in meals taken at
home and at university show that students consume
during a day at home (1905 + 76.44 kcal /d) and at
university (1289 + 64.32 kcal /d), which is lower than
the recommended daily allowance which corresponds
to 3500 mg (WHO, 2015) and that only 2% of meals
at university and 5% at home cover the needs in
potassium.

Cook and Col’s studies has shown that people who
consume more sodium or less potassium have a higher
risk of hypertension and high blood pressure [21].
Although high blood pressure is linked to an increased
risk of cardiovascular disease, the connection between
sodium or potassium intake and cardiovascular disease
incidence or mortality is not always clear. Some
studies have indicated that the combination of sodium
and potassium intakes is a more significant risk factor
for hypertension and CVD than each factor alone [22].
A survey of the estimated usual sodium and potassium
intake of 12,267 adults in the United States who were
tracked for an average of 14.8 years found a strong
monotonic relationship between increased sodium-to-
potassium ratio and risk of death from cardiovascular
disease and ischemic heart disease [20] .

Analysis of the iodine intake of meals taken at
university and at home shows that students during
a day at university consume 67.97 £ 5.535 pg/d and
during a day at home consume 90.94 + 5.044 pg/d,
which indicates that the students consume iodine in
a small amount, which is far from the recommended
iodine intakes (150 pg/d). 89% of students for a day at
university and 86% of students for a day at home have
an iodine intake of less than 150 pg/d. Our results are
similar to the results of a nutritional intake assessment
survey of 805 University of Leipzig employees and
students, which found that nutritional iodine deficiency
is 32% to 46% [23].

Since it is the most common cause of preventable
mental illness worldwide, iodine deficiency remains
asignificant global challenge to health and development
[24] . Hence a lot of effort has been spent into fighting
iodine deficiency disorders [25] .

The assessment of energy and nutritional intakes
from university and home meals shows a deficiency
in student energy intakes from both, university and
parental home meals compared to recommendations of
2,000 - 2,700 kcal/day [26]. Differences in nutritional,
protein and fat intakes between university and home
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meals. Indeed, energy and protein intakes are higher
in home meals and lipids are higher in those taken
at university. For micronutrient intakes, the results
indicate increased potassium deficiency exceeding
50% of daily recommendations. A home sodium
intake exceeding 40% of recommendations and an
iodine intake deficiency of 89% and 86% respectively
in food intakes on campus and at home.

Eating habits were examined among a sample of
University of Alberta female students who had all
completed at least one nutrition course, to determine
whether the female students had similar eating habits
to those recommended in the Canada’s Food Guide
(CFQG) or the Traditional Mediterranean Diet Pyramid
(PRMT). None of the students consumed the minimum
number of servings of legumes, seeds, nuts, olive oil.

The majority of participants did not follow the
minimum recommendations, such is our case. The
results of this study suggest that nutrition education
alone may be insufficient to ensure optimal eating
habits among female university students.

Limitations

Our study has a few limitations. First, the study
was carried out only on students of the University
Hassan 11, of the city of Casablanca, even if it is the
largest city of Morocco, but it is not sufficiently large
and representative sample of the population. The
main was a 24-hour food diary, which was semi-
quantitative or quantitative. This method was created
to provide information about food consumption,
frequency of consumption, and servings; however,
it is unreliable for measuring total diet, total energy
intake, or total nutrient intake. Among the limits also
the quality of our sampling. Further research will be
needed with better methodology. Besides, the 24-hour
Dietary Recall (24HR). A single administration of
a 24HR is unable to account for day-to-day variation,
two or more non-consecutive recalls are required to
estimate usual dietary intake distributions. Multiple
administrations are also recommended when 24HRs
are used to examine diet and health or other variables.

This study was also limited by contextual
technicalities, such as the lack of national food
composition tables and little to no research in this area.
Due to similarities in dieting and nutritional habits,
the Ciqual nutritional composition table managed by
ANSES (the French Agency for Food, Environmental
and Occupational Health Safety) was used [8].

CONCLUSIONS

This pilot cross-sectional study shows that students
have eating habits that do not meet their needs for
macronutrients and micronutrients, which will have
an impact on their health. All forms of malnutrition

are risk factors for non-communicable diseases such
as diabetes, heart disease, stroke, and cancer.
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