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THE ASSOCIATION BETWEEN MEDITERRANEAN il
DIET AND EMOTIONAL STATUS AMONG
UNIVERSITY STUDENTS

Universite Ogrencilerinde Akdeniz Diyeti ile Duygu Durum iligkisi

Duygu METIN'™, Binnur OKAN BAKIR?

Abstract

This study is carried on 277 university students registered to faculty of health sciences in a private univerity in order to
assess compliance with the Mediterranean diet and its relationship with mood. Participants’ sociodemographic
characteristics; income level; school performance; participation in social activities; willingly choosing the registered
department were also asked as well as their anthropometric measurements. Mediterranean diet adaptation scale was
used to determine Mediterranean diet adherence scores. Beck Depression Scale and Profile of Mood States were used
to determine the mood states of the individuals. As a result of our study, the majority of the participants were found
compatible with the Mediterranean diet (75.8%) and at normal depression status (59.6%). A significant relationship was
found between adherence to the Mediterranean diet and emotional states of tense, angry, energetic, fatigued (p<0.05).
No significant relationship was found between the Mediterranean diet scores and the Beck depression scores (p>0.05).
The relationship between Mediterranean diet and depression should be examined in more details and individuals'
awareness for the relationship between mood and nutrition should be increased.

Keywords: Mediterranean diet, mood states, Beck depression inventory.

Ozet

Bu ¢alisma Universite 6grencilerinde Akdeniz diyetine uyum ile duygu durum iligkisini degerlendirmek amaciyla bir vakif
Universitesinde saghk bilimleri faklltesinde okuyan 277 o6grenci ile yapilmistir. Katilimcilarin  sosyodemografik
Ozellikleri, gelir diizeyi, okul basarisi, sosyal faaliyetlere katilim ve boélimu isteyerek segme durumu sorgulanmig, ayni
zamanda antropometrik dlgimleri kaydedilmistir. Calismamizda Akdeniz diyeti uyum skorlarini belirlemek amaciyla
Akdeniz diyeti uyum 6lcegdi kullaniimistir. Bireylerin duygu durumlarini saptamak amaciyla Beck depresyon dlgegi ve
Duygu durum profili dlgegi kullaniimistir. Calismamizin sonucunda katilimcilarin gogunlugunun Akdeniz diyetine
uyumlu (%75,8) ve depresyon durumunun normal (%59,6) olarak bulunmustur. Akdeniz diyetine uyum ile gerginlik,
ofkeli olma, enerjik olma ve yorgunluk arasinda anlamli iliski bulunmustur (p<0,05). Akdeniz diyet skoru ile Beck
depresyon skoru arasinda anlamli iliski bulunamamistir (p>0,05). Sonug olarak Akdeniz diyeti ile depresyon iligkisinin
daha detayl incelenmesi ve bireylerin duygu durumu ile beslenme iligkisinde farkindaliklarinin artiriimasi
Onerilmektedir.

Anahtar kelimeler: Akdeniz diyeti, duygu durum, Beck depresyon &lcegi.
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Introduction

The Mediterranean style nutrition
model includes high amounts of olive oil,
olives, fruits, vegetables, cereals (mostly
whole grains), legumes and seeds;
moderately or high levels of fish, moderately
eggs, poultry and dairy products and low
levels of red meat and products (1). Diet may
affect inflammation: a Mediterranean diet
model rich in vegetables, fruits and olive oil,
is related with lower levels of inflammatory
markers, probably due to the
anti-inflammatory features of antioxidants
(2). In the Mediterranean diet, plant foods are
consumed in higher quantites and
synergistically improve health with
monounsaturated, polyunsaturated, omega-3
fatty acids, antioxidants, fiber and
micronutrients (3). International guidelines
consider the Mediterranean diet among the
advised healthy dietary models, and the
United Nations Educational, Scientific and
Cultural Organization (UNESCO) regarded
the Mediterranean diet an “Intangible
Cultural Heritage of Urgent Safeguarding”
(4).

QOn the other hand, depression is a
worldwide disease affecting more than 300
million people globally. It has been described
as sadness, reluctance, pessimism,
worthlessness, inadequacy, weakness,
decreased activity, stagnation, slowdown in
physiological functions however it is different
from daily usual mood fluctuations. It can
become a serious health problem especially
in long time. The least of all, individual
performs poorly at work, school resulting in
decreased productivity and at worst,
depression may even lead to suicide.
According to the 2018 WHO report, 800,000
individuals commit suicide every year while
the second important cause of death
between the ages of 15 and 29 is suicide (5).

By 2020, depression was expected to have a
second burden of disease after heart
diseases. The World Health Organization
described depression as a global crisis that
19.5% of the mental illnesses are
depression-based in Europe (6). In Turkey,
psychiatric disorders of depressive type was
also the highest among the psychiatric
disorders that requiring aid of psychiatric
treatment (7). In a study conducted among
university students, it is also stated that
depression is the most important mental
disorder among university students (8).

Additionally to overall health benefits
of the Mediterranean diet, it is suggested to
be effective on mental health while it is
accepted that nutrients and nutrition affect
mood and behavior and contribute to both
physical and  emotional  well-being.
Emotional status also affects individual's
choices and decisions about what kind of
foods to consume. It is known that deficiency
of various nutrients not only lead to
depressed mood and cognitive disfunction
but also known to be contributive to
aggressive behavior. The importance of
signals in the brain-gut axis in the
emergence of nutrition on mood, behavior
and cognition are better understood recently
(9). The Mediterranean diet was found
inversely related to the risk of depression
(10). The Mediterranean diet focuses on
vitamin B and omega 3 fatty acids as well
moderating or limiting the intakes of
inflammatory foods, explaining the possible
mechanisms associated with depression
(11). The aim of this study is to investigate
the relationship between the Mediterranean
diet and emotional status among university
students, thus to enable appropriate
interventions for the prevention of
depression.
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Material and Method

Study Design and Participants

After the approval of the Ethics
Committee with date 10/10/2019 and
number 1736, students who are studying in
Faculty of Health Sciences (n=720) and fit in
with inclusion criteria at a private university in
Istanbul were included between October
2019 and January 2019, and interviewed
face to face. For 720 universe sizes, the
sample number is calculated as 254 with 5%
acceptable error, 95% confidence level as it
has been shown that depression prevelance
was 38.3% among university students (8)
and we completed the study with 277
participants. Participants were included with
simple randomisation who were between
18-65 years old with the criteria as being
volunteer, without any disease that require a
specific dietary restriction, not
pregnant/lactating. In order to eliminate
confounder factors; the individuals
diagnosed with a psychiatric disease
previously and/or currently, and smokers and
individuals who have an alcholol
consumption > 1 glass of wine/day were not
included in the study as alcohol and smoking
affect mood. The other factors including sex,
body weight, income level, maritial status,
participation in social activities, willingly
preference of the registered department,
which also may affect mood, were also
questioned. Additionally, it was ensured that
the data collection periods were not in the
exam weeks (midterm/final exams etc.). To
prevent from bias resulting from the
expected high scores of the students from
the department of nutrition and dietetics, the
difference between adherences to the
Mediterranean Diet among all departments
was analysed previously to further analyses.

The data is collected by the
Mediterranean Diet Adherence Scale and
Beck Depression Scale, Emotional Status
Profile Scale. A data collection form was
used for participants’ sociodemographic
characteristics including age, gender, marital
status, and class, and income level, school
performance with Cumulative Grade Point
Average (CGPA), participation in social
activities, the state of willingly choosing their
department as well as their anthropometric
measurements (body weight and height).

Mediterranean Diet Adherence Scale

Martinez-Gonzalez et al. developed
mediterranean diet adherence scale in 2012
(11). Pehlivanoglu, Balcioglu, and Unliioglu
performed the Turkish validity and reliability.
A total score of 7 or above indicates that the
individual has an acceptable degree of
adherence with the Mediterranean diet,
whereas a score of 9 or above indicates that
the individual has a strict adherence with the
Mediterranean diet (12).

Beck Depression Scale

Beck et al. developed beck
depression scale in n 1961 (13). The Turkish
validity and reliability of the scale was
performed by Tegin and Hisli (14, 15). The
number next to each question (ranging from
0 to 3) indicates the score to be assigned to
that question. Depression score is obtained
with the sum of those points. The highest
score that can be obtained from the scale is
63 (21 itemsx3 points). The higher total score
indicates the high level or severity of
depression.

Emotional Status Profile

Emotional status profile scale was
developed by McNair, Lorr, Droppleman (16).
Validity and reliability was performed by Selvi
et al. (17). The questionnaire contains 65
words/statements that describe the feelings
people have. The test requires indicating for
each word or statement how it has been
feeling in the past week, including the current
day.

Sociodemographic Characteristics and
Anthropometric measurements
Sociodemographic characteristics
including age, gender, and marital status
were collected by a data collection form;
anthropometric measurements such as body
weight and height was measured. Body
weight was measured by the Seca brand
portable weighing scale and height by the
Seca brand portable height meter. Height
length feet side by side; head, hip, foot heels
to touch the wall and the Frankfurt plane (eye
and ear bucket in line with the top) is
measured. Body mass index (BMI) was
calculated with weight/(height)2 formula.
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According to the World Health Organization
(WHO) BMI classification was as: BMI <18.5
kg/m2 as underweight; 18.5-24.9 kg/m2 as
normal body weight; 25-29.9 kg/m2 as
overweight; 230 kg/m2 as obese (18).

Statistical Analyses

SPSS 18.0 statistical package
program used in Windows. The suitability of
the variables to normal distribution examined
using the Kolmogorov-Smirnov  test.
Descriptive analyzes calculated using mean
+ standard deviation for normally distributed

Results

General Characteristics

The mean age of the participants was
21.07£1.8; 37.9% of the students were in
department of nutrition and dietetics; 33.2%
were in nursing; and 28.9% were in
physiotherapy. 30% of participants were at
1st class; 27.4% were at 2nd class; 26% were
at 3rd class; 16.6% were at 4th class. The
mean BMI of the participants was
21.51%+3.26 kg/m2 and 12.8% of the students
were underweight; 76.9% of students were at
normal body weight; 8.4% of students were
overweight; 1.8% of students were obese.
Only 0.7% of the participants were married
and 92.4% of the students were women

variables. Nominal variables given using
frequency and percentages. The correlation
between normally distributed parameters
was investigated with Pearson’s rho
correlation coefficient. Student t-test is used
in the evaluation of differences between two
groups, One-Way Analysis of Variance
(ANOVA) is performed for comparison of
three or more groups and Pearson
Chi-Square test for analysis of categorical
variables. A p value<0.05 was accepted as
statistical significance.

while 7.6% were men.

Mediterranean diet (MD) adherance
was 75.8% among the total participants. The
mean MD score was 7.65+1.8. The minimum
MD score value was 2 and the maximum was
13. Table 1 shows the relationship between
the adherences of the participants to the MD
according to their departments. Most of the
students at the nutrition and dietetics (81%),
nursing (71.4%) and physiotherapy (73.8%)
departments were found to be compatible
with the Mediterranean diet. There was no
significant difference between the
departments in compliance with the
Mediterranean diet (p=0.28).

Table 1: The relationship of the department attended by the participants with adherence with the

Mediterranean diet.

Nutrition and

Mediterranean diet . - Nursing Physiotherapy p
adherence status Dietetic

n % n % n %
Compatible 85 81.0 65 71.4 59 73.8 028
Incompatible 20 19.0 26 28.6 21 26.2 '

*p<0.05. Pearson Chi-Square test was used for evaluation.

Regarding Beck depression scores
(BDS), 59.6% of the participants were

relationship between level of income
(p=0.073); school success (p=0.186);

normal, 32.1% had mild, and 8.3% had
moderate and severe depression. The mean
value for Beck depression score (BDS) was

participation in social activities (p=0.181);
state of willingly preferring the department
(p=0.273); BMI (p=0.418) and compliance

9.2316.6. Table 2 shows the factors affecting
depression status. There was no significant

with the MD (0.895) and depression status.
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Table 2: The relationship between relevant factors and beck depression scale.

Parameters n Mean SD* Significance**
Level of income
Low income 40 11.40 7.175
Middle income 171 9.05 6.751 F=2.638
High income 61 8.43 5.943 p=0.073
School success
CPGA 2.00-3.00 124 9.94 7.190 p=0.186
CPGA <2.00 15 10.07 6.808
Participation in social
activities
Frequentl
. y 59 7.90 6.285 E=1 721
Occasionally 170 9.44 6.752 0.181
Rarely 48 10.15 6.748 P
State of willingly
preferring the department
Yes 243 9.07 6.514 t=-1.099
No 34 10.41 7.719 p=0.273
BMI
Underweight 35 8.23 5.976
. F=0.876
Normal weight 210 9.13 6.518 0.418
Overweight and Obese 28 10.43 7.579 P=
Mediterranean diet
adherence status
Compatible 67 9.33 6.207 t=0.132
Incompatible 210 9.2 6.828 p= 0.895

*Standard deviation, **t=Independent Samples Test, FFOne way ANOVA

A significant correlation was found
between adherence to the MD and emotional
states of tense (p<0.001), angry (p<0.001),
energetic (p=0.04) and fatigued (p<0.001).
The feeling of tension, anger, energetic and
fatigued were higher in MD compatible group
(Table 3).

A significant relationship was found
between low-income status (p=0.04); state of
willingly preferring the department (p=0.03);
BMI (p=0.04) and being angry. Individuals

with low income had a higher sense of being
angry. Participants who willingly choosed the
department was found to be less angry.
Individuals with high BMI was found to be
angrier. A significant relationship was found
between state of willingly preferring the
department (p=0.02) and mood of unhappy.
Individuals who did not choose the
department willingly were found to be more
unhappy.
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Table 3: Mediterranean diet and profile of mood states.

Mediterranean diet adherence status

Profile of . .
mood states Compatible o Incompatible o
n %o n %o p
Tense
Not at all and A 79 745 27 255
little
Moderately 67 77 20 23 <0.001*
Quite a lot and 62 775 18 225
Extremely
Angry
Not at all and A 79 745 27 255
little
Moderately 41 74.5 14 255 <0.001*
Quite a lot and 37 822 8 17.8
Extremely
Unhappy
Not at all and A
little 131 74.9 44 25.1
Moderately 39 79.6 10 20.4 0.78
Quite a lot and
Extremely 30 75 10 25
Energetic
Not at all and A 55 76.4 17 236
little
Moderately 61 71.8 24 28.2 0.04*
Quite a lot and
Extremely 83 79 22 21
Fatigued
Not at all and A 59 73.8 21 26.3
little
Moderately 45 72.6 17 274 <0.001*
Quite a lot and 96 78.7 26 213
Extremely

*Pearson Chi-Square test was used for evaluation.

The mean score of adherence with
the MD of the participants with normal
depression level was 7.23x1.8. The
minimum MD score value was 2 and the
maximum value was 11. The MD score mean
of individuals with mild depression was
7.64+1.7. Minimum value was 3, maximum

value was 13. The mean MD score of
individuals with moderate and severe
depression was 7.70+1.6. Minimum value
was 4, maximum value was 10. Correlation
analysis showed that there was no significant
relationship between MD scores and
depression status (p=0.638) (Table 4).

Table 4: Correlation between MD scores and Beck depression scores (BDS).

Correlation between

Meditterian Diet scores and Significance MD scores
Beck Depression Scores
re -0.028
BDS
p 0.638

*Pearson’s rho correlation coefficient
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Discussion

Well-being is important for positive
mental health in university students and
affects their careers. Many factors affect
students' mental health including a healthy
lifestyle (19). Today, it is well known that
individuals’ dietary patterns and mental
health are closely related. In the Follow-up
SUN Project study, the relationship between
MD compliance and depression incidence
was investigated with MD compliance scale
among 10094 healthy Spanish university
students. After 4 years of follow-up, 480 new
cases of depression were identified. A lower
risk of depression was found in individuals
with high compliance with the MD. High
consumption of fruits and nuts have been
associated with lower risk for depression
(20). Parletta et al. concluded that MD
reduced depression (p<0.05) and found a
positive relationship between increased
omega-3 intake and positive mental health
(21). However, we found no significant
correlation between students' compliance
with the MD and their depression scores (p
>0.05) which may be a result of our limited
sample size and descriptive data without any
intervention or follow up as well as data
collection with participants’ statements.

In our study, compliance with the
Mediterranean diet was found to be 75.8%.
Most of the students of the nutrition and
dietetics (81%), nursing (71.4%) and
physiotherapy (73.8%) departments were
found to be compatible with the
Mediterranean diet. Since the participants
studied at the faculty of health sciences, their
departments did not affect their compliance
with the MD (Table 1). In a study, the mean
score of compliance with the Mediterranean
diet was found to be 6.89+1.69 in Turkey
(22). In another study, the median diet score
mean was found to be 6.15+2.16 (23). In
our study, the Mediterranean diet score
mean was 7.65+1.8. This difference may be
due to the different sample groups.
Furthermore, our results do not fairly
represent university students in Turkey as
the study is conducted in a private university
in Istanbul and socioeconomic status and
differences in food culture may affect food
preferences and eating habits. Additionally,
in a systematic review of the instruments for

quantifying MD adherence, Zaragoza et al.
(24) concluded that most scores were
influenced by psychometric characteristics,
thus only studies using the same scale are
eligible to compare.

In a study conducted with university
students, students' BDS mean score was
found as 12.08+9.74, with the lowest score
zero and the highest score 50 (25). Temel et
al. (26) found the mean BDS score of School
of Health students as 13.4318.45. Ozdel et
al.’s (27) mean score was 12.80+7.19, Kaya
et al. (28) found a score of 13.47+8.45. In
studies conducted using the same scale
among university students in Turkey, this
mean was determined by Aylaz et al. (29) as
10.84, and Bostanci et al they reported it as
12.8 (30). In our study, BDS mean score was
9.2316.6. In our study, this rate was lower,
which may be due to the exclusion of
participants regarding cofounder factors
including smoking and alcohol consumption.
In a study of college students aged 17-25 in
the United States, the average BDS score
was 7.61£6.98 (31). In our study and other
studies conducted in Turkey, the scores were
higher, which may be explained by social and
economic developmental status differences
between countries.

We found a positive significant
relationship between energetic feeling and
MD adherence (p<0.05). However, emotional
states of tense, angry and fatigued were
higher in MD compatible group unexpectedly
(p<0.05). In a study conducted in Australia,
disturbance, tension, depression, anger and
confusion were found to be significantly low
in individuals following MD (p<0.05) (32). In
another study, it was observed that
depression, anxiety, anger, fatigue, and
confusion moods decreased when the diet
was modified to the MD (33). A recent study
found high stress levels in individuals with
low consumption of fruits and vegetables.
This relationship was higher in men than in
women. In addition, they found no
relationship between the sweets, cakes, and
snacks score and stress and no relationship
between the MD compliance score and
stress (34). Another study conducted in 2018
found a significant association between
adaptation to the Mediterranean diet and
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depression in men, while no significant
association was found in women (35) which
may suggest that the differences may arise
from sex and we could not represent men
fairly in our study.

The number of studies investigating
the relationship between compliance with the
MD and depression is limited in our country.
As there are numerous factors which may
contribute to depression and mood further

studies are recommened to consider them as
well as diet quality to point out appropriate
interventions.
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