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Abstract
Background: adolescence is a critical period for developing healthy eating habits. It is crucial to evaluate and encourage adherence to the 
Mediterranean diet, a sustainable and healthy diet model in this age group. 
Objective: this study aimed to evaluate the relationship between adherence to the Mediterranean diet and anthropometric measurements and 
nutritional status in Turkish adolescents.

Material and methods: the demographic characteristics, health information, nutritional habits, physical activity status, and 24-hour dietary 
recall of the adolescents were obtained with a questionnaire. Adherence to Mediterranean diet was evaluated with the Mediterranean-Style 
Dietary Pattern Score (MSDPS).

Results: a total of 1,137 adolescents (mean age 14.0 ± 1.37 years) were included; 30.2 % of the boys and 39.5 % of the girls were overweight/
obese. The median (interquartile range) value of the MSDPS was 10.7 (7.7), and this value was 11.0 (7.6) for the boys and 10.6 (7.4) for the 
girls (p > 0.05). The levels of protein, fiber, vitamin A, vitamin C, folate, vitamin B12, iron, magnesium, zinc, and potassium intake increased with 
adherence to Mediterranean diet (p < 0.001). Age, parental education level, body mass index (BMI), waist circumference, and skipping meals 
affected MSDPS.

Conclusion: adolescents’ adherence to the Mediterranean diet was low and correlated with some anthropometric measures. Increasing adherence 
to the Mediterranean diet may contribute to preventing obesity and adequate and balanced nutrition in adolescents.
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INTRODUCTION

Childhood and adolescent obesity is increasing in our country as 
well as in the world, and growing day by day (1). The last Ameri-
can National Health and Nutrition Examination Survey reported the 
prevalence of childhood-adolescent obesity between the ages of 
2-19 as 16.3 % (2). Recently, the World Health Organization (WHO) 
European Regional Obesity Report 2022 showed that Turkey has a 
higher rate of obesity in relation to European countries (3). 

Nutrition, which is among the modifiable risk factors, has an 
important role in the prevention of obesity in adolescents. Differ-
ent dietary factors contribute negatively or positively to the de-
velopment and prevention of obesity (4). Decreased adherence to 
the Mediterranean diet (MD), especially due to the spread of the 
Western style diet, is related to childhood obesity and an increase 
in the incidence of adult obesity and other chronic non-commu-
nicable diseases in the following years (5). 

MD is frequently used to describe the traditional eating habits of 
societies living around the Mediterranean (6). It is a sustainable diet 
model in which olive oil is used as the main source of fat, and fruits, 
vegetables, whole grain foods, legumes and oil seeds are con-
sumed frequently. In this diet, milk and its products, fish, poultry, 
and wine are moderately consumed, while red meat and its prod-
ucts and sugar are consumed at low levels (7). MD emphasizes 
the consumption of local and traditional foods suitable for lifestyle 
and sustainability by ensuring seasonal and nutritional diversity (8). 

Consumption of plant foods, especially vegetables, fruits, and 
legumes, which are among the nutritional behaviors of those 
adopting the MD, and reducing the consumption of energy-dense 
foods are important dietary factors in the prevention of obesity 
(9). It is emphasized that increasing adherence to Mediterra-
nean-style nutrition, especially from childhood, may reduce the 
risk of non-communicable chronic diseases (10). It has been 
reported that the MD has positive effects on body weight and 
health protection (11). A study conducted with adolescents on 
the relationship between body mass index (BMI) and MD com-
pliance found a negative relationship (11). Also, one multicenter 
study covering eight European countries revealed that waist 
circumference was negatively associated with MD compliance 
(12). In addition, adherence to the Mediterranean diet is positively 

Resumen
Introducción: la adolescencia es un periodo crítico para el desarrollo de hábitos alimentarios saludables. Es fundamental evaluar y fomentar la adherencia 
a la dieta mediterránea, un modelo de alimentación sostenible y saludable en este grupo de edad.
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Dietary Pattern Score (MSDPS).
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related to physical activity status in adolescents (13). For these 
reasons, evaluation of MD and adherence to the determinants of 
this nutritional model in earlier years of life is significant for life-
style changes and nutritional recommendations to be developed 
for the implementation of a healthy nutrition model (14). 

The evaluation of adherence to the MD is important in the pre-
vention of adolescent obesity. However, it is also recommended 
to focus on demographic characteristics, anthropometric mea-
surements, body composition, lifestyle habits (especially physical 
activity), and food and nutrient consumption that may be associ-
ated with MD compliance (15). This study aimed to evaluate the 
relationship between adherence to the MD and anthropometric 
measurements and nutritional status in adolescents.

MATERIAL AND METHODS

STUDY SETTING AND POPULATION

This cross-sectional study was conducted between November 
2021 and May 2022 with middle school and high school students 
(mean age 14.0 ± 1.37 years) in Turkey. Children who did not have a 
chronic problem that affects their diet or that requires a special diet, 
who did not have psychological problems, who were not diagnosed 
with eating disorders, and who agreed to participate in the study 
were included in the sample. As a result of the power analysis, it 
was aimed to reach 1,070 individuals at 5 % type 1 error level and 
a confidence interval of 80 %. The data were collected through face-
to-face interviews using the survey method.

Ethical permission was obtained from Erzurum Technical Uni-
versity Ethics Committee (20.10.2021) and Erzurum Provincial 
Directorate of National Education (05.11.2021). The study was 
carried out in accordance with the principles outlined in the Hel-
sinki Declaration. Informed consent in written form was obtained 
from the parents and child assent was obtained. 

MEASURES 

The data collection forms included sociodemographic charac-
teristics (age, gender, educational status of students and edu-
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cational status of parents), nutritional habits, health information, 
physical activity status, anthropometric measurements and body 
composition, and 24-hour dietary recall. Energy and nutrient in-
takes of adolescents were evaluated using the Nutrition Infor-
mation System (BeBiS) program (version 7) (16). The Mediter-
ranean-Style Dietary Pattern Score was used to determine the 
degree of adherence to the Mediterranean Diet (17). 

Adherence to Mediterranean diet

Adherence to the Mediterranean diet was assessed using the 
MSDPS and the score calculated based on the food consump-
tion information obtained from the 24-hour dietary recall. Chil-
dren’s food consumption record was obtained with the help of 
their parents by the researchers. The MSDPS, a useful score for 
measuring overall diet quality according to Mediterranean diet, 
was developed by Rumawas et al. (2009) (17). The MSDPS was 
developed based on adherence to recommended intakes of 13 
food groups (dairy products, fruits, vegetables, wine, whole-grain 
cereals, olives/legumes/nuts, fish and other seafood, poultry, meat, 
potatoes and other starchy roots, sweets, eggs, and olive oil) in the 
Mediterranean diet pyramid. In the present study, scores from only  
12 groups were obtained since alcohol consumption was not asked 
due to adolescents’ age, cultural, and religious beliefs. The score 
was calculated based on the recommended amounts of foods in 
the Mediterranean pyramid to be consumed daily or weekly. The 
score evaluates the negative effects of excessive consumption as 
well as insufficient consumption, and takes into account the foods 
that are not included in the Mediterranean pyramid. Except for ol-
ive oil, other MSDPS components were scored on a scale from 0 
to 10. For participants whose number of consumed servings was 
over the recommended number, a penalty score was assigned. The 
aim of applying a penalty was to prevent one from attaining higher 
scores solely by overconsumption. Exclusive olive oil intake was 
scored as 10, olive oil intake besides the intake of other vegetable 
oils was scored as 5, and no olive oil intake was scored as 0 (17). 
Total MSDPS was determined by summing the 12 components of 
MSDPS, which were weighted in accordance with the ratio of total 
energy intake from the Mediterranean dietary pyramid and stan-
dardized on a 0-100 scale. All components of the MSDPS were 
evaluated according to intake recommendations as below the 
recommended intake (BRI), met the recommended intake (MRI), 
and exceeded the recommended intake (ERI). The calculation of 
the MSDPS is explained in Rumawas et al. (2009) in detail (17).

Anthropometric measurements

The researchers performed the measurements of weight and 
body fat (%) using a Tanita BC532 device. Waist circumference was 
measured at the approximate midpoint between the lower margin 
of the last palpable rib and the top of the iliac crest at minimum 
respiration with an inelastic flexible tape in a standing position (18). A 
stadiometer was used to measure height (18). The BMI (kg/m2) value 
was evaluated according to the WHO growth standards (19). BMI-
for-age Z-scores were computed using the WHO AnthroPlus soft-

ware (version 1.0.4, February 2011). Z-score junctions were used to 
categorize the measurements (19).

Physical activity

The Turkish validity and reliability study of the International 
Physical Activity Questionnaire-Short Form (IPAQ-SF) was con-
ducted by Saglam et al. (2010) (20). Individuals are classified 
according to their physical activity level as low (< 600 MET- 
min/week), moderate (600-3,000 MET-min/week), and high  
(> 3,000 MET-min/week) (20). 

STATISTICAL ANALYSIS

The Statistical Package for the Social Sciences (version 22.0) 
software was used for all analyses. Descriptive statistical variables 
(median, interquartile range [IQR] 5th-95th percentile values, mean, 
and standard deviation) were used to analyze the data, which was 
divided into four tertiles according to the MSDPS. Intergroup dif-
ferences were assessed using the t-test, Mann-Whitney U test, 
one-way ANOVA or Kruskal-Wallis test. The relationship between 
the variables was evaluated using the correlation coefficient. In 
addition, linear regression analysis was performed for MSDPS pre-
diction. The level of statistical significance was set at p < 0.05.

RESULTS

A total of 1,137 adolescents (45.2 % boys; 54.8 % girls; 14.0 
± 1.37 years) were included in the study. The frequency of those 
whose mother and father had an education period of eight years or 
more was found to be 58.0 %. It was revealed that 83.0 % of the ad-
olescents skipped at least one main meal or snack (data not shown). 
More than half of the male students (55.1  %) were categorized 
as normal according to the BMI classification based on age, while 
30.2 % were categorized as overweight/obese. As regards female 
adolescents, 46.9 % had normal BMI, while 39.5 % were considered 
to be overweight/obese according to the BMI classification. In addi-
tion, 20.4 % of the male students and 21.0 % of the female students 
were found to have low physical activity (< 600 MET-min/week). The 
rate of those with moderate physical activity was 55.1 % for the male 
students and 55.8 % for the female students (data not shown).

The median MSDPS of the adolescents was found to be 10.7 (7.7) 
out of a maximum possible score of 100. This score was 11.0 (7.6) 
for the male students and 10.6 (7.4) for the female students (p > 
0.05). Among the 12 Mediterranean food groups, the median com-
ponent score was the highest for olive oil consumption, followed by 
fruit intake. The score for fruits, vegetables, eggs, potatoes, and other 
starchy roots was higher in girls than boys (p < 0.05). The correlation 
between the total MSDPS and its components was the lowest for 
the consumption of fish and other seafood (correlation coefficients 
[r] = 0.031) and the highest for the whole grain group (correlation 
coefficients [r] = 0.368). The consumption of foods that are part of 
the Mediterranean-style dietary pattern contributed to 53.4 % of the 
total energy intake (Table I).
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Table II. Distribution of MSDPS components according to the recommended intake 

Boys Girls Total

BRI
(%)

MRI
(%)

ERI
 (%)

BRI
(%)

MRI
(%)

ERI
 (%)

BRI
(%)

MRI
(%)

ERI
 (%)

Whole grains 84.4 1.8 13.8 81.5 0.8 17.1 82.8 1.2 15.9

Fruits 85.6 - 14.4 83.3 - 16.7 84.3 - 15.7

Vegetables 98.8 - 1.2 98.2 - 1.8 98.5 - 1.5

Dairy 28.8 5.8 65.4 28.7 3.5 67.7 28.8 4.6 66.7

Fish and other seafood 100.0 - - 100.0 - - 100.0 - -

Poultry 99.8 - 0.2 99.8 0.2 - 99.8 0.1 0.1

Olives, legumes, and nuts 96.5 0.2 3.3 97.0 0.5 2.6 96.7 0.4 2.9

Potatoes and other starchy roots 98.6 - 1.4 99.5 - 0.5 99.1 - 0.9

Eggs 99.2 - 0.8 99.0 - 1.0 99.1 - 0.9

Sweets 96.1 - 3.9 95.3 - 4.7 95.7 - 4.3

Meat 85.4 2.3 12.3 88.9 1.0 10.1 87.3 1.6 11.1

Olive oil* 100.0 - - 100.0 - - 100.0 - -

BRI: below the recommended intake; MRI: met the recommended intakes; ERI: exceeded the recommended intake. *All participants used olive and other vegetable 
oils. Therefore, all participants score were “5”.

The “met the recommended intake” (MRI) score ob-
tained from the MSDPS for each component was very low, 
and among the 12 food groups, the highest MRI score was 
achieved in the dairy group (male 5.8 %; female 3.5 %). For 
the other eleven components, the rate of “below the recom-
mended intake” (BRI) was found to be over 80 %. The highest 
“exceeded the recommended intake” (ERI) score was dairy 
products (male 65.4 %; female 67.7 %) (Table II).

Table III shows the median daily intakes of macro and mi-
cronutrients across the quartile categories of the MSDPS. 
While there was no difference between quartiles in terms 
of dietary energy, carbohydrates (CHO) and fat intakes, and 
vitamin E and calcium intakes in both boys and girls, the lev-
el of protein, fiber, vitamin A, vitamin C, folate, vitamin B12, 
iron, magnesium, zinc, and potassium intake increased with 
adherence to MD (p < 0.001) (Table III). A difference was 
observed in waist circumference in both boys and girls ac-
cording to the MSDPS quartiles (p < 0.05). The majority of 
the underweight and overweight girls (31.5 % and 34.7 %, 
respectively) were in Q1 (Table IV).

When the factors that could affect the MSDPS (age, pa-
rental education level, gender, BMI, body fat, waist circum-
ference, skipping meals) were evaluated with regression 
analysis, the model was important (R2: 0.036, p < .001). It 
was determined that gender and body fat did not affect the 
MSDPS (p > 0.05), while age, parental education level, BMI, 
waist circumference, and skipping meals had an effect on the 
model (p < .05) (Table V).

DISCUSSION

In this study, the participants showed low adherence to the Med-
iterranean diet. The findings revealed that the older adolescents 
and those whose mothers had higher education and who did not 
skip meals were more likely to adhere to the Mediterranean diet. 
Also, BMI and waist circumference had a negative effect on MS-
DPS in regression model. Adolescents with high adherence to MD 
(Q4) had higher macro-micro nutrients intake levels.

MD has been accepted as a nutritional model with protective 
effects for childhood and adolescent obesity and related chronic 
diseases (10). However, the positive effects of MD on health have 
mostly been studied in adult population, and studies on children 
and adolescents are limited. In a study evaluating adherence to 
MD in adults in the United States, the mean MSDPS score was 
24.8 (3.1-60.7) (17). The contribution of the nutrients in the MD 
to total energy was found to be 73.1 % (54.5-85.8), higher than 
the finding of our study (10.7 [7.7]) and 53.4  %, respectively 
(Table I). This difference may be attributed to the age difference 
of the sample of two studies.

One study conducted with school-aged children and adoles-
cents in European countries with a high tendency to the MD, 
such as Spain, Greece, and Cyprus, found that adherence to the 
MD was low (21). In one study conducted with adolescents in 
Iran, the MSDPS score was found to be low (15.9 ± 5.6) (22). 
The reasons for the low MSDPS score were listed as preference 
for refined product consumption in the society instead of whole 
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grain products, low levels of consumption of olive oil and fish, 
and fruit consumption exceeding the recommended amount (22). 
In this study, alcohol consumption was not evaluated in the MS-
DPS score due to age group, similar to the study in Iran. The low 
score in our study is due to the fact that whole grains, fruits, veg-
etables, olives, legumes and nuts, and eggs are consumed below 
and dairy products consumption exceeding the recommended 
amounts (Table II). Turkey is a Mediterranean country. However, 
it has undergone significant demographic and socio-economic 
changes in recent years, which affected dietary habits and ad-
herence to the MD. Globalization and food advertisements also 
lead to changes in eating behaviors. In particular, the media and 
advertising sector can affect young individuals more and lead to 
the formation of unhealthy eating habits. Interactions between 
peers, especially the increasing popularity of fast-food restau-
rants, have a significant impact on food preferences (23). 

Among the MSDPS score components, olive oil has the high-
est score, followed by whole-grain products. It can be said that 
olive oil is widely used in diets in Turkey (24). In addition, milk 
consumption was found to be above the recommended levels in 
adolescents, which negatively affected the MSDPS score. Milk 
consumption is encouraged within our country’s scope of the 
School Milk Program.

The MD is rich in vitamins and minerals because it contains 
vegetables and fruits, whole grains, nuts, olive oil and fish, and it 
is stated that the risk of insufficient micronutrient intake is quite 
rare (25). In our study, consumption of foods that are part of the 
Mediterranean-style dietary pattern contributes to 53.4 % of total 
energy intake. The increase in adherence to MD contributes to 
the intake of recommended food groups and nutrients in recom-
mended amounts. Our study revealed that the components of the 
MSDPS could not meet the reference intake recommendations, 
and among the 12 components, the consumption of dairy prod-

ucts was found to have the highest rate of consumption, meeting 
the intake recommendations. In addition, adolescents with high 
adherence to MD had higher protein, fiber, vitamin A, vitamin C, 
folate, vitamin B12, iron, magnesium, zinc, and potassium in-
take levels (p < 0.001). Therefore, it is important to popularize 
the Mediterranean-style diet model in order to meet the nutrient 
requirements and food group intake recommendations in the ad-
olescence period and to ensure adequate and balanced nutrition.

Generally, young individuals are more prone to unhealthy food 
consumption, and as they age, they attach more importance to 
choosing healthier foods in order to lead a healthy life and maintain 
body weight (22). Some studies showed that the MSDPS score is 
positively associated with age (26). Similarly, our study revealed a 
positive relationship between age and MSDPS. People have started 
to eat out and tended to skip breakfast, lunch or dinner. In addition, 
intense and long working hours of parents, and therefore less fre-
quent family meal times, have a significant impact on adolescents’ 
nutritional transitions, especially on meal skipping (27). Our study 
also revealed that skipping meals had a negative effect on adher-
ence to MD. The availability of healthy foods at home and habits 
such as eating with parents are thought to play an important role in 
improving the diet quality of adolescents.

MD has positive effects on body weight and health protection 
(28,29). Some studies conducted with adolescents on the rela-
tionship between BMI and MD compliance found a negative or no 
relationship (11,30). Similarly, studies investigating the relation-
ship between MD compliance and waist circumference, which is 
an indicator of abdominal obesity, found different results (22,29). 
One multicenter study covering eight European countries re-
vealed that waist circumference was negatively associated with 
MD compliance (12). Our study found that the waist circumfer-
ence of girls in Q4 was lower than that of the girls in Q1 and Q2, 
and there was no difference between tertiles in terms of physical 
activity (Table IV). The majority of underweight and overweight 
girls had low adherence to MD. Another finding was that both 
BMI and waist circumference had a negative effect on the MS-
DPS score in the regression model (Table V). These results sup-
port that adherence to MD may contribute to the maintenance 
of healthy body weight. Higher adherence to the MD is generally 
associated with healthier food choices and healthier lifestyles, 
namely being physically active. Although a previous study has 
shown that physical activity is associated with high adherence to 
the MD, no effect of physical activity was found in our study (11). 

This may be due to the fact that the majority of the sample had 
moderate physical activity.

It is generally thought that individuals with a high level of edu-
cation are more conscious about healthy nutrition and therefore 
will have a healthier diet. In addition to the environment in which 
people live (friends, family and school environment), easy access 
to information about healthy nutrition through mass media can 
affect nutritional behavior (26). Families also play a major role 
in the development of eating behaviors. It should be noted that 
a family member’s eating behaviors are not independent of the 
influence of other members. As the family systems theory sug-
gests, familial factors influence children’s behaviors (31). A study 

Table V. Regression analysis for MSDPS 
prediction

Model
MSDPS

Beta t p

Age (years) 0.115 2.333 0.020

Gender 0.032 0.793 0.428

Parental education level* 0.180 3.562 < 0.001

BMI (kg/m2) -0.149 -2.075 0.038

Body fat (%) -0.036 -0.610 0.542

Waist circumference (cm) -0.151 -2.812 0.005

Skipping meals† -0.103 -3.499 < 0.001

R2 = 0.036; p < 0.001

MSDPS: Mediterranean-Style Dietary Pattern Score; BMI: body mass index. 
*Description of parental (both father and mother) education level: “0” was  
≤ 8 years, “1” was > 8 years. †Description of skipping meals: “0” was “no”, 
“1” was “yes”.
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shows that children of parents with a high level of education have 
higher adherence to the MD (32). Similar to the literature, our 
study revealed that high educational status of parents contrib-
utes positively to adherence to MD (Table V). 

The limitation of this study was to exclude assessment alcohol 
due to adolescents’ age, cultural, and religious beliefs.

CONCLUSION

In conclusion, adherence to MD was found to be low in ad-
olescents. Adherence to the MD may contribute significantly to 
the prevention of obesity and adequate and balanced nutrition 
in adolescents. Since healthy eating behaviors start in child-
hood and adolescence, it is very important to provide healthy 
nutrition education for this group and to encourage adherence to 
MD within the scope of early intervention in obesity. Increasing 
adherence to MD and extending physical activity in adolescents 
are important for body weight maintenance and a healthier and 
better-quality life as well as sustainability.
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