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The main purpose of this research was to show if there are differences between the Mediterranean diet and
physical activity in students from Romania and Spain.

The study was carried out on a sample of 567 participants, 149 of which (24.69%) are from Romania
(Transilvania University of Brasov) and 427 (75.31%) are students from Spain (University of Granada). To
evaluate adherence to the Mediterranean diet we used The Mediterranean Diet Quality Index (KIDMED),
and for the assessment of the level of physical activity, we used the Physical Activity Questionnaire for
Adolescents (PAQ-A). The reliability of the KIDMED was good (Cronbach’s a = 0.83) and for PAQ-A is 0.874.
Statistical analyses were done through program IBM SPSS Statistics 22. The statistical indicators used in this
study, were the following: standard deviation (SD), arithmetic average (X), chi-square test, Student’s T-test (t),
percent%, Levene’s test, ANOVA One-Way.

The results of the variance analysis showed that there is no statistically significant relationship between
the adherence to the Mediterranean diet and physical activity in Romanian students (F=0.517; p=0.598),
or in Spanish students (F=0.255; p=0.775). Also, the results regarding adherence to the MD and PA was:
poor adherence, n=31, (mean=29.06; standard deviation=3.723), average adherence, n=275, (mean=28.62;
standard deviation=3.386), and high adherence, n=261 (mean=28.50; standard deviation=3.779).

This study highlighted the fact that there are no significant differences regarding the adherence to the
Mediterranean diet and the level of physical activity between the two countries (Romania and Spain). Unlike

Spanish students, we found that Romanian students have a poor adherence to the MD.
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Introduction

It’s believed that the Mediterranean Diet (MD) is one
of the healthiest diets, given that, in the Mediterranean
countries, the rate morbidity in conjunction with chronical
diseases is lower and life expectancy is higher [1]. Also,
the MD has a protective role in relation to: the development
of Alzheimer’s disease, the risk of heart attack, certain
digestive disorders, certain tumors such as colorectal and
breast tumors, diabetes and other pathologies associated
with oxidative stress. This dietary model helps to improve
body composition, favoring the decrease in the percentage
of fat mass thanks to its low consumption in hypercaloric
foods and foods rich in saturated fats [2].

As we all know, the MD is based on the consumption
of foods grown in the Mediterranean region, which are
very high in natural antioxidants. The MD is also based
on fruits, olive oil, cereals, grain legumes and vegetables,
a moderate consumption of eggs, fish and dairy products
[3]-

If it is kept according to its basic principles, the MD
should deliver results from the first week, these being very
visible in the level of muscle tone and positive energy.
Persons who care on MD feel, from the first days, a state
of well-being characterized by overflowing energy and
high resistance to stress factors or fatigue.
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The prevalence of the adherence to the MD was often
the object of examination in Mediterranean countries,
in young adults [4-6]. For example, the prevalence of a
poor or non-existent adherence to the MD was 21.8% in
students from Cyprus, and 3.1% and 9.5% in students
from Spain [7]. Furthermore, this subject was also studied
in countries with linguistic and cultural influence, like
Brazil [8], Chile [9, 10], or the South of the United States
[11]. Sadly, in Romania, the MD was not an important
subject, and there are few studies on this matter therefore
[12]. The Bloomberg Agency has published a list of the
top 56 ranked states, which uses MD, but, unfortunately,
Romania does not appear, instead, we can meet some
Eastern European countries: like Greece, which is ranked
26th, Montenegro, on the 41st place, Bosnia Herzegovina,
42th place or Albania, which we find in the 43rd position
[13]. According to the same study Spain is the leader of
this ranking, in terms of MD. It is considered that MD
and the public health system make Spain the healthiest
country in the world [13].

In addition to following a healthy diet it is well
known that consistent physical activity (PA), as well the
exercises, can have immediate or long-term benefits on
health [14-16].

According to the last regulatory guidelines for
physical activity (PA), and taking into account its many
health benefits, WHO recommends 150 min of moderate-



. 2019

= o

intensity aerobic PA [17-19], 75 min of vigorous-intensity
aerobic PA [20-22], or an equivalent combination of
moderate-intensity and vigorous-intensity activities.

Research shows that regular PA can lead to a lower
risk of diseases and to an improvement of the general
quality of life [23-25].

Recent studies showed that students do not meet the
general recommendations in relation to PA levels [26-
28]. Following these studies, it has been concluded that
students were less active than children and teenagers.

Pavicic et al. (2019) concluded that a high level of
PA was associated with the MD, but not in a significant
manner [29]. The variables associated with a high level of
PA were male gender, younger age, normal WHR (waist-
to-hip ratio), non-sedentary occupation and reduced
sitting time [29].

Another study, carried out by Zurita-Ortega et al., on
597 students from Ceuta, Melilla, and Granada (Spain),
showed that there is a relationship between MD adherence,
PA, self-concept, and other socio-demographic factors
[30]. For the respondents which showed a high level
of PA, 82.3% they had high adherence to the MD, with
17.7% having an average adherence. Among the students
that did not do PA, 25.7% also had average adherence
to the MD. It has shown that the university campus was
associated with the level of adherence to the MD, with
adherence being lowest in Melilla and Ceuta [30].

Thus, in line with the ideas brought forward, the
purpose of this study was to make a comparative analysis
between the MD and PA, in students from Romania and
Spain.

Material and methods

Participants: The research was carried out in March
- May 2018, on a number of 580 students, 166 from
Romania and 427 from Spain. Of the participants 13 did
not fulfil the eligibility criteria (questionnaires that were
incomplete, some failed to return the informed consent
forms) and they were not included therefore. Finally, the
last sample consisted of 567 participants: 149 students
(24.69%) from Romania (Transilvania University of
Brasov) and 427 (75.31%) students from Spain (University
of Granada).

Research Design.

Instruments

The first instrument used in this research was The
Mediterranean Diet Quality Index (KIDMED) [31],
which measured the level of adherence to the MD.
The questionnaire comprised 16 items with reference
to Mediterranean dietary models. Four items denote
negative connotations with respect to the MD (e.g., do
you eat sweets daily?) and are scored as a —1, while
twelve items refer to positive connotations (e.g., do you
use olive oil for cooking at home?) and are scored as a +1
[2]. The summation of the questionnaire items produces a
total score, which varies from -4 to 12. The interpretation
values of MD are as follows: high (=8), average (2-7) or
poor (<1). In our study, the reliability of the KIDMED
was good (Cronbach’s o = 0.83).

To measure the level of PA we used the Physical
Activity Questionnaire for Adolescents (PAQ-A). This
questionnaire contains 10 items and the assessment was
based on a five-point Likert scale. This instrument requires
a report being provided by the participants, regarding the
frequency and type of physical activity done on each of
the seven days prior to the use of this questionnaire. The
individual items are gathered and creates a variable that
describes the general levels of PA. A score of 1 indicates
low PA, whereas a score of 5 indicates high PA [3].
PAQ-A demonstrates reliable psychometric properties by
using alfa Cronbach’s (a = 0.874) [3].

Procedure

Subjects involved in this study received more detailed
explanations of this research.

The Mediterranean Diet Quality Index (KIDMED) and
Physical Activity Questionnaire for Adolescents (PAQ-A)
were administered during theoretical classes held by
professors, in the second semester of the academic year
2017-2018, in the period mentioned.

Before applying the interview, and following the
test protocol and the explanation as clear as possible
of the objective, all participants had given their written
informed consent for participation. Subjects complied
with Ethical principles of the Declaration of Helsinki and
ethical approval was granted by the Ethics Committee of
the University of Transilvania.

Statistical Analysis

Statistical analyses were carried out using the
program IBM SPSS Statistics 22 (4Armonk, NY, USA).
The statistical indicators used in this research, were the
following: standard deviation (SD), arithmetic average
(X), chi-square test, Student’s T-test (t), percent%,
Levene’s test, ANOVA One-Way. The chi-square test
was used to determine if there is a statistically significant
difference between the country of origin and adherence to
the MD. The calculation of the chi-square statistic started
from the following hypotheses: Hypothesis HO = There
is no statistically significant association between the
two variables (country of origin and adherence to MD)
and Hypothesis H1 = there is a statistically significant
association between the two variables. The T-test was used
on independent samples to compare the average values of
PA in the two groups of students (Romanian and Spanish)
were highlighted by estimating the variances of the two
groups with Levene’s test. The hypotheses of Levene’s
test, was: HO (null hypothesis) = The variances of the two
groups are homogenous and, Hl= The variances of the
two groups are heterogeneous. The hypotheses of the T
test, was: HO: There is no significant difference between
students from the two countries, in terms of PA and, H1:
There is a significant difference between students from
the two countries, in terms of PA. Last but not least, in
order to establish if there is a significant link between the
adherence to the MD and PA in students taking part in this
study, we used the one-way analysis of variance or the
One-Way ANOVA.
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Results

According to gender from the total sample studied,
adherence to the average MD shows the highest
percentage values. Male subjects are those who present
a poor adherence to MD. Also, the average level of PA
shows the values close to both sexes (Table 1).

Of the students with poor adherence to the MD, most
(90.3%) are from Romania. Of all Romanian students,
20% have a poor adherence to the MD, compared to the
much smaller percentage of 0.7% of the Spanish students,
with the same level of adherence.

As far as the average adherence to the MD is
concerned, 47.9% of Romanian students and 47.7% of

Table 1. Characteristics of the MD and PA based on gender

Spanish students fall into this category.

Regarding the high adherence to the MD, only 32.1%
of the Romanian students have this level of MD adherence,
whereas no less than 50.6% of the Spanish students have a
high adherence (Table 2).

It was found that the there is indeed a significant link
between the two variables (¥>=79.618; df=2, p<0.001).
More specifically, students from Romania have a lower
adherence to MD than students from Spain. Cramer’s
V coefficient (Cramer’s V=0.375) shows an averagely
intensive association between the two variables. Results
confirm the first hypothesis (Table 3).

Gender

Characteristics
male

Total
female

Poor adherence
Average adherence
High adherence

KIDMED

Physical activity

32.3% (n=10)
59.6% (n=164)
67.4% (n=176)
M=28.46 SD=3.57

67.7% (n=21)

40.4% (n=111)

32.6% (n=85)
M=28.79 SD=3.59

5.5% (n=31)

48.5% (n=275)

46.0%(n=261)
M=28.59 SD=3.58

KIDMED, Mediterranean Diet Quality Index; PA, Physical Activity.

Table 2. KIDMED depending on the country of origin

Country of origin

Characteristics i . Total
Romania Spain
Count 28 3 31
Poor adherence % within KIDMED 90.3% 9.7% 100,0%
% within Country of origin 20.0% 0.7% 5,5%
% of Total 4.9% 0.5% 5,5%
Count 67 208 275
% within KIDMED 24.4% 75.6% 100,0%
KIDMED  Average adherence % within Country of origin 47.9% 48.7%  48,5%
% of Total 11.8% 36.7% 48,5%
Count 45 216 261
High adherence % within KIDMED 17.2% 82.8% 100,0%
% within Country of origin 32.1% 50.6% 46,0%
% of Total 7.9% 38.1% 46,0%
Count 140 427 567
Total % within KIDMED 24,7% 75.3% 100.0%
% within Country of adherence 100,0% 100.0% 100.0%
% of Total 24,7% 75.3% 100.0%

Table3. Results of the Chi-Square test and of Cramer’s V coefficient in relation to the country of origin and adherence

to MD

Chi-Square Tests

variables Value df Asymp. Sig. (2-sided)
Pearson Chi-Square 79.618 2 .000

N of Valid Cases 567

Symmetric Measures

variables Value Approx. Sig.

Cramer’s V .375 .000

N of Valid Cases 567
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If p>a (0.05), HO is accepted (variances are equal),
and the results on the second line of the T test table are
listed. If p<a, H1 is accepted (variances are unequal), and
the listing of results on the second line of the T test table
is continued.

Because p=0.940, HO is accepted, i.e. there are no
significant differences between students from the two
countries, as far as PA is concerned (Table 4).

The results of the Anova One-Way analysis showed
that there is no statistically significant difference between
students with different levels of adherence to MD, in
relation to PA (F=0.365; p=0.695).

Thus, the average level of PA on students with a poor
adherence to MD is 29.06, the average level of PA on
students with average adherence to MD is 28.62, whereas
those with a high adherence to MD have a level of PA of

28.50 (Table 5).

It has been verified if there is a statistically significant
relationship between adherence to the MD and PA in
students from Romania and Spain. The two groups of
students were observed separately.

The results of the analysis of variance showed that
there is no statistically significant relationship between
adherence to the MD and PA in Romanian students,
(F=0.517; p=0.598), or in Spanish students (F=0.255;
p=0.775) (Table 6).

Discussions

The main purpose of this research was to carry out a
comparative analysis of the MD and PA, in students from
Romania and Spain. There are few studies that analyze
dietary habits and PA based on country of origin, especially

Table 4. Average values of PA for Romanian and Spanish students

Independent Samples Test

Levene’s Test
for Equality of t-test for Equality of Means
Variances
Characteristics 95% Confidence
F sig. t df Sig. Mean Std. Error In.terval of the
(2-tailed) Difference Difference Difference
Lower  Upper
Equal
variances .001 .974 .075 565 .940 .026 .350 -.660 713
PHYSICAL assumed
ACTIVITY Equal
variances not .076 237.797 .940 .026 .349 -.661 713
assumed

Table 5. Results regarding adherence to the MD and PA for all students involved in the study

PHYSICAL ACTIVITY

95% Confidence Interval

. . for Mean - .
Characteristics N Mean Std. Deviation Std. Error u Minimum Maximum
Lower Bound pper
Bound
Poor adherence 31 29.06 3.723 .669 27.70 30.43 22 37
Average adherence 275 28.62 3.386 .204 28.22 29.02 17 37
High adherence 261 28.50 3.779 .234 28.04 28.96 17 37
Total 567 28.59 3.586 151 28.29 28.88 17 37

Table 6. Results of the analysis of variance on adherence to the MD and PA, for students from Romania and Spain

ANOVA
PHYSICAL ACTIVITY
Country of origin Sum of Squares  df Mean Square F P
Between Groups 13.305 2 6.652 0.517 0.598
Romania Within Groups 1764.088 137 12.877
Total 1777.393 139
Between Groups 6.610 2 3.305 0.255 0.775
Spain Within Groups 5495.353 424 12.961
Total 5501.963 426
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for Romania and Spain. This geographical location, which
comes with a different climate and cultural customs, does
not enable the cultivation of many of the typical foods
of the Mediterranean basin (that constitute the MD) in
Romania [14, 15]. Nevertheless, our study highlighted
the fact that there are no significant differences between
the two countries, in relation to adherence to the MD and
physical PA. Most of Romanian students have a poor
adherence to the MD. As far as average adherence to the
MD is concerned, percentages for both Romanian and
Spanish students are relatively the same. As regards a
high adherence to the MD, Spanish students score higher
than Romanian students, but not very high or significant.
A recent study, carried out by Gonzalez-Valero et al., on
a sample of 775 students, showed an association between
the MD, PA and motivational climate. This research
points out the fact that the Ego-climate (EC) is related
to a high adherence to the MD. The reason for this is that
food is a key factor in performance and rivalry between
members. Also, the future teachers of Physical Education,
who manifest motivational processes based on their own
satisfaction and on the fun, have low levels of adherence
to the MD. At the same time, the authors have noted that
effort and personal improvement are directly associated
with adherence to MD [32]. Additionally, another study
conducted on 400 workers in Croatia showed that one-
third of the participants were highly physically active and
they adhered to the MD. Significant variables associated
with a high level of PA were gender (p < 0.001), age (p
= 0.02), waist-to-hip ratio (WHR) (p < 0.001), sitting
time (p = 0.044) and occupational type (p < 0.001) [29].
Another study, which analyzes Physical Fitness and
the Mediterranean Diet on 13 to 16-year old Icelandic
students, shows medium/high levels of health-related
physical fitness, with the girls obtaining slightly higher
results. The participants’ adherence to MD is classified as
medium/high since 60% of the participants have a middle
level and almost 25% have a high level [33].

Our study presented very similar values between the
two countries of origin, as far as both the MD and PA are
concerned. The only difference lies in the slightly poorer
adherence to the MD of Romanian students, compared
with Spanish students. For all the participants (n=567)
involved in this research, the results regarding adherence to
the MD and PA was: poor adherence, n=31, (mean=29.06;
standard  deviation=3.723), average  adherence,
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n=275, (mean=28.62; standard deviation=3.386),
and high adherence, n=261 (mean=28.50; standard
deviation=3.779).

Our study has several limitations. First, the very low
number of Romanian students, compared to the number
of Spanish students. The attendance rate of Romanian
students was quite low while our study was being
carried out, and, also, many of them did not wish to fill
in the questionnaires. Furthermore, the low number of
Romanian students is determined as well by the tuition
figures of the Faculty, for each study program. Even under
these conditions the results of the study revealed that there
are no significant differences between the two countries.
It is true that the number of Spanish students included in
the research was higher than that of the Romans and may
have been observed in the results of the study.

After a thorough revision of the literature, we can
safely say that this is one of the few studies on the subject
of MD and level of PA on students from Romania.

Conclusions

Our research highlighted the fact that there are no
significant differences between the two countries of
origin, as far as adherence to the MD and level of PA
are concerned. Unlike Spanish students, we found that
Romanian students have a poor adherence to the MD.
In the case of average adherence to the MD, values are
similar both for Romanian students, and Spanish students,
and, Spanish students have higher scores than Romanian
students when it comes to a high MD adherence.
Additionally, the results of this research showed that there
is no significant difference between students, with all
levels of MD adherence, in terms of PA.
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