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Abstract

Objective: As one of the sustainable diets, the Mediterranean Diet (MD) is one of the healthiest diets in the
world. The aim of this study is to determine the effect of MDD, which is one of the dietary models supporting
healthy nutrition, on biochemical parameters in adult individuals. MD supports healthy life and is important
in preventing chronic diseases. Mezhods: study was conducted with a total of 122 individuals between the ages
of 18-64 who applied to Sakarya University Healthy Nutrition / Obesity Counseling Unit between Septem-
ber 2019 and February 2020. The data were collected by face-to-face interview technique. Collected data are;
demographic information, Mediterranean diet compliance scale survey, and biochemical parameters. Resu/zs:
According to the results obtained, the erythrocyte and fasting insulin in individuals were found to be signifi-
cant with the Mediterranean diet compliance (p <0.05). Homeostatic Model Assessment-Insulin Resistance
(HOMA-IR) and fasting insulin were found to be significant with Mediterranean diet compliance in the an-
alyzes performed for women (p <0.05). Conclusion: As a result; The findings obtained from this study showed
that the Mediterranean diet reduced the risk of macro and micro complications caused by Diabetes Mellitus.
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Introduction

With the opportunities provided by technological
developments in the field of medicine and health, the
control of infectious diseases has been achieved and
as a result, the life expectancy of the human being has
been extended. Extension of life expectancy, on the
other hand, caused an increase in the incidence of non-
communicable metabolic and systemic diseases associ-
ated with poor lifestyle and unhealthy eating habits,
apart from natural aging (1,2). According to the World
Health Organization (WHO), health is defined as not

only the absence of illness or disability, but also the
complete physical, mental and social well-being of
the individual (3). Nutrition, which is essential for the
maintenance of life, starts from the mother’s womb and
continues until death, therefore it has a direct effect on
health (4). Nutrition is expressed as the intake and use
of the energy and nutrients required by the organism,
not only for the treatment of diseases, but also pri-
marily for the protection and improvement of health,
and for increasing productivity and quality of life
(4,5,6). It is thought that 60% of deaths in the world

are caused by non-communicable diseases associated

1 This research was produced from the master thesis “Evaluation Of The Relationship Between Mediterranean Diet Score and Nutri-
tional Status and Body Composition in Adult Individuals” under the consultancy of the author (Mehmet Akman).

2 Corresponding author
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with lifestyle. It has been reported as a result of many
studies that there is a strong relationship between food
selection, nutritional pattern (diet) and these diseases.
In the results of these studies, it has been shown that
imbalances in energy and nutrient intake lead to four
basic metabolic or physiological changes such as high
blood pressure, overweight or obesity, hyperglycemia,
and hyperlipidemia, which increase the risk of chronic
disease by disrupting macro and / or micronutrient
intake (1,2). It has also been reported that optimal
nutrition may be suflicient for maintaining health, and
the Mediterranean Nutrition (AD) Model has the
potential to meet optimal nutrition due to its nutrient
composition and variety (1,2,5). Feeding the MD style
has been accepted as a life style that is passed down
from generation to generation and recreated accord-
ing to the changing living conditions, and it was deter-
mined as an intangible cultural heritage of humanity
by the United Nations Educational, Scientific and
Cultural Organization (UNESCO) in 2010 (5,7,8).

The Mediterranean Nutrition Model Pyramid,
which includes lifestyle habits and consumption rec-
ommendations from food groups, has been updated
especially according to the needs of healthy adults
between the ages of 18-65 in order to gain healthy
eating habits and to increase their applicability (8). In
general, this model is rich in vegetables, fruits, whole
grain products, legumes and nuts, and olive oil is used
as the main oil source. In addition, consumption of
fish, milk and dairy products (mainly yoghurt, cheese),
eggs, poultry is recommended at moderate levels and
red meat consumption is recommended at low lev-
els. On the other hand, the Mediterranean Nutrition
Model, which includes moderate alcohol and pack-
aged foods, contains 30-40% fat (5,9,10). It is rec-
ommended to consume vegetables and fruits rich in
polyphenols and antioxidants every day, which is con-
sidered a great feature for MD (1). In other words, it
is thought that it is protective against chronic diseases
by increasing the consumption of plant-based food
rather than a single nutrient in MD type nutrition, but
when a holistic adaptation is achieved. This effect is
thought to be due to the high amounts of beneficial
components found in phytonutrients such as dietary
fiber, folate, antioxidants, vitamins, polyphenols, and
potassium (11).
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In different studies examining the interaction of
foods that form the basis of the Mediterranean diet
with chronic diseases and biochemical parameters, it
has been reported that statistically significant reduc-
tions have been achieved in cardiovascular disease
(CVD) mortality risk, blood pressure and HbAlc
levels of diabetic patients and have a protective effect
(1,5,9,12-18). In Turkey, which is one of the Mediter-
ranean countries, due to differences in people’s income
levels and geographic regions, although generally
observed that sustainable diet that is compatible with
AD; It is also seen that large amounts of sugar, satu-
rated fat and foods with high energy density are pre-
ferred (19). Limited parameters have been evaluated in
many comprehensive studies covering this subject in
the literature (6-,9).

This study was planned and conducted in order to
determine the effect of the Mediterranean Diet, which
is a healthy eating model, on biochemical parameters.

Materials and Methods

The study was carried out according to the flow
chart in Figure 2. Accordingly, after the preliminary
assessment of the people applying to the counseling
unit, the individuals who meet the conditions were
determined. Then, biochemical parameters and demo-
graphic information were recorded using face-to-face
interview technique. The interview was concluded by
giving healthy nutrition training to the individuals.
Then the collected data were analyzed.

Data Collection

In the study, the records of individuals between
the ages of 18-64 who applied to Sakarya University
Healthy Nutrition / Obesity Counseling Unit between
September 2019 and February 2020 (retrospectively
for 6 months) were used. Individuals using electronic
(pacemaker) or non-electronic (leg prosthesis, etc.)
medical implants and pregnant women were excluded
in the study. The minimum sample size was calculated
according to the Sample Calculation Formula Method
and 122 individuals were included in the study. The
Mediterranean Diet Scoring Scale was administered
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Individual's Application
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Figure 1. Flow diagram

to the participants who met the criteria and signed a
voluntary consent form using face-to-face interview
technique, and biochemical parameters were collected.

The Mediterranean Diet Compliance Scoring
(MDS) was taken from the Turkish Adaptation Valid-
ity and Reliability of the Mediterranean Diet Com-
mitment Scale (20). With MDS, consumption habits
of the foods characteristic of MD were questioned
in 2 questions, and the frequency of food consump-
tion in 12 questions. For each question, 0 or 1 point
can be obtained. Those who consume foods with high
consumption such as olive oil, vegetables, fruits, leg-
umes, oil seeds, fish and wine above the values speci-
fied in Mediterranean countries are given 1 point, and
those who consume less are given 0 points. In addi-
tion, those who consume low consumption foods
(such as red meat, butter, margarine, cream, sugary /
carbonated beverages) traditionally in Mediterranean
countries receive 1 points, while those who consume
more receive 0 points. The total score obtained varies
between MDS 0-14. Scores are classified as MIDS<5
low compatibility, MDS 6-9 medium compatibility,
and MDS210 high compatibility.

Within the scope of biochemical parameters,
Alanine Aminotransferase (ALT), Aspartate Ami-
notransferase (AST), lipid profiles (HDL-cholesterol,
LDL-cholesterol, Total-cholesterol, triglyceride), fast-
ing blood glucose, fasting insulin, fasting blood sugar,
uric acid, creatinine, erythrocyte, hemoglobin, hema-
tocrit, HOMA-IR, Thyroid Stimulating Hormone

PN_108208.indd 3

Mediterranean diet

Providing appropriate

healthy nutrition training
for the individual

Biochemical
param eters

Score

; Data analysis
Demographic -

information

(TSH), Triiodothyronine (T3), Thyroxine (T4), bili-
rubin total, bilirubin direct, ferritin, iron, B12, vitamin
D, albumin, calcium, total protein, Hemoglobin Alc
(%) (HbA1c) results were recorded. HOMA-IR value
of individuals was calculated with the formula in equa-
tion 1. HOMA-IR value of individuals was calculated
with the formula in equation land HOMA-IR cut-off
value was accepted as 2.7.

Fasting Alood Sugar (o fdl)x Fagting fasulin Leael (uiffmil )

HOMA = IR 05

Biochemical findings of individuals were obtained
from different laboratories. Therefore, the blood val-
ues were evaluated according to the reference range
of each laboratory (3) below the reference value, (4)
within the reference value range, and (1) above the ref-
erence value.

Statistical analysis

Statistical Package for the Social Sciences (SPSS)
was used for statistical analysis. For statistical analy-
sis, firstly, the normality of the data was determined
by applying Levene’s test to the data. Parametric or
nonparametric tests were preferred in accordance with
the hypotheses and whether the data were normally
distributed. The mean, standard deviation, percentage,
chi-square and two independent samples t test were
used to determine whether there was a significant dif-
ference between the means according to the analysis
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made in the presentation of the data. Results were
considered significant at p <0.05.

Results

The demographic information of the individuals
whose data was collected are given in Table 1. Age,
marital status, and education status are given in the
table. Gender and age were found to be significant.

Analysis results of the distribution of biochemical
parameters of individuals according to MDS groups
are given in Table 2 for all individuals, Table 3 for
male individuals, and Table 4 for female individuals.
All of the individuals are in the erythrocyte reference
value range and 87% are in the low MDS group and
96.3% are in the middle MDS group. While 7.4% of
the individuals above the reference value are in the low
MDS group, there is no individual in the middle ADS
group. According to the analyzes performed, a signifi-
cant difference was found between the erythrocyte and
fasting insulin and MDS groups in all individuals (p
<0.05). In the analyzes performed for men, no signifi-
cance was found between biochemical parameters and
MDS groups (p> 0.05). In the analyzes performed for

Table 1. Demographic Characteristics of Individuals

women, a significant difference was found between
the HOMA-IR and fasting insulin and MDS groups
(p <0.05).

Discussion

In this study, the investigation of the relationship
between MDS groups and biochemical parameters
was carried out in two ways, gender-based and all indi-
viduals (Table 2-4). For the evaluation of biochemical
parameters, they are grouped in 3; under the reference
value, within the reference value range, and above the
reference value. After this grouping, an examination
was made among the MDS groups. When the MDS
groups and biochemical parameters were examined
for all individuals, a significant difference was found
in terms of erythrocytes (p <0.05) (Table 2). No sig-
nificant difference was found for other parameters. A
significant difference was found in HOMA-IR and
fasting insulin (pIU / ml) values in women (p <0.05).
When the analysis was made for men, no significant
difference was found in any parameter (p> 0.05).

In studies in the literature, mean and standard
deviation information were shared when examining

Male Female Total ?
Age (year) (x = SD) (n=49) (n=73) (n=122) 0,009:
x+SD x+ SD x+SD
30+12 26+9 27,62+10,406
Marital status S % S % S %
Married 18 36,73 15 20,55 33 27,05
Single 31 63,27 58 79,45 89 72,95
X?=3,503" p>0,05
Education Level S % S % S %
Secondary school graduate 0 0 2,04 1 2,04
High school graduate 28 57,14 53 108,16 81 165,31
Associate Degree 2 4,08 5 10,20 7 14,29
Bachelor’s Degree 12 24,49 11 22,45 23 46,94
Master’s Degree 10,20 6,12 8 16,33
PhD graduate 2 4,08 0 0 2 4,08
X°=7,753" $>0,05

*Two independent samples t test, b Chi-square test
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the relationship between biochemical parameters and
MDS groups (21, 22). In this study, the biochemical
parameters collected were obtained from many differ-
ent laboratories. For this reason, the parameters had to
be grouped. The explanation of the data after grouping
is given in the form of data number and percentage.
Although the study differs from the literature in terms
of processing data, it offers a different approach.

In a study in the literature, biochemical param-
eters for all individuals were examined among ADS
groups. According to the analysis results, HbA1c%,
fasting insulin, HOMA-IR and leukocyte (WBC)
values were found to be significant (21). In another
study, Total Cholesterol, HDL-Cholesterol, LDL-
Cholesterol and Triglyceride were found to be signifi-
cant (22). According to the MDS groups obtained in
this study; The erythrocyte, HOMA-IR and fasting
insulin significance values are consistent with the lit-
erature.

In the study performed by Azzini et al., no
relationship was found between MDS and LDL-
cholesterol, HDL-cholesterol, total cholesterol, and
triglyceride values (23). On the other hand, Beunza et
al. found a significant relationship between total cho-
lesterol and HDL-cholesterol and MDS. However,
contrary to expectations, individuals in the group with
high MDS had higher total cholesterol values com-
pared to the other groups (24). In another study, it
was found that increased compliance with MD had a
positive effect on blood HDL-cholesterol, LDL-cho-
lesterol, and total cholesterol (17). In another study,
LDL-cholesterol was found to be significant with
MDS, but no relationship was found between other
blood fats and MDS (10). There are significant dif-
ferences in studies in the literature (10, 17, 23). These
differences may be due to sample size, sample distri-
bution, and the distribution of individuals; answers to
the questionnaires. The relationship was examined in
the articles selected from the literature, but only dis-
tributions were shown in this article. The reason for
this may be our sample and the low number of people
in the 3rd group belonging to MDS. In addition, the
average age of individuals in this study is closer to the
study conducted by Azzini et al. It is similar to Azzini
and the age difference may be the reason for the differ-
ence seen with other studies.

PN_108208.indd 8

Park et al. found that leukocyte, HOMA-IR,
fasting insulin, and HbA1c% values were signifi-
cant with MDS in their study. Fasting insulin and
HOMA-IR decrease as MDS increases (25). In this
study, HOMA-IR, fasting insulin values were found
to be significant with MDS. This result is consistent
with the literature. MD may be effective in preventing
diabetes since HOMA-IR and fasting insulin values
are parameters associated with diabetes.

Erythrocyte is a biochemical parameter sensi-
tive to iron, B12, and folate values due to nutritional
deficiency (26). When nutritional deficiency occurs,
erythrocyte values may be observed as low. MD is
one of the diet models that provide optimal nutrition.
Individuals with high MDS compliance are less likely
to have nutritional deficiencies such as iron, folic acid,
and vitamin B12. Erythrocyte may vary as sensitive to
this vitamin and mineral consumption. In one study,
no relationship was found between vitamin B12 and
MDS in parallel with this study (10).

It is thought that there is a significant relationship
between compliance with the Mediterranean diet and
reduced insulin resistance, erythrocyte, which is one
of the nutritional parameters in the blood, and blood
insulin level.

Nowadays, the number of chronic diseases is
increasing day by day due to many factors such as the
widespread use of the western type of diet, sedentary
life, and the existence of an obesogenic environment.
Western type of nutrition model is also becoming
widespread in Mediterranean countries. This situation
is common especially at young ages. The Mediterra-
nean type diet, which has been the nutrition model
of Mediterranean countries for many years, has been
replaced by the western type diet. For this reason, the
importance of the Mediterranean type diet model has
been emphasized more in recent years. Especially after
being modeled in accordance with today’s lifestyle,
the number of researches has increased. In addition,
although the Mediterranean diet model is a healthy
diet type, its mechanism of action in protecting against
chronic diseases is still being studied.

In the literature review, the efficacy of the Medi-
terranean diet on individuals with chronic diseases and
its effect on impaired biochemical parameters were
determined among the studies conducted so far. In this
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study, without observing the presence of chronic dis-
ease, the adaptation of individuals to the Mediterra-
nean diet was evaluated and the relationship between
biochemical parameters was evaluated. Mostly, Bio-
chemical parameters obtained from a single laboratory
are used in the literature. The most important feature
of this study is that biochemical parameters were used
without making laboratory distinction. Instead of giv-
ing the mean standard deviation, it is evaluated as
above, between, and below the reference value range.
Thus, more individuals have been reached. In addition,
considering the studies that calculate the mean with-
out giving reference value ranges, in this study inter-
pretation was made without allowing the reader to
interpret it according to incorrect reference intervals.
In addition, according to the literature, more biomark-
ers were determined and used for each individual. In
this respect, it is one step ahead of the studies in the
literature.

Conclusion

In the studies conducted in the literature, mostly,
male / female distinction has not been made. In this
study, separate statistical evaluations were made in
terms of all individuals / men / women. As a result
of the analysis, fasting insulin and erythrocyte are
compatible with MDS in all individuals and women.
MDS is also compatible with HOMA-IR in women.
Although meaningful results are not obtained in the
analyzes made for men, the results obtained for all
individuals can enable us to generalize in men. The best
result obtained at the end of the study can be thought
to be able to improve the fasting insulin and HOMA-
IR with Mediterranean type nutrition model. In this
case, it can be used as an important nutritional model
in preventing diabetes. When the relationship of MD
with fasting insulin and decreased insulin resistance is
evaluated, it can be said that it will have an important
effect on protection from diabetes.
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