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Abstract. Aim: This research was planned and conducted as a cross-sectional descriptive study in order to 
determine the nutritional status, compliance with the Mediterranean diet, physical activity levels, and obe-
sity prejudices of adolescents, and to evaluate the relationship between them. Methods: The research was 
conducted with 233 adolescents aged between 13 and 18 years who studied at a high school in the Üsküdar 
district of Istanbul. A 3-day food consumption record and anthropometric measurements of the participants 
were made, and the KIDMED scale, IPAQ scale, and GAMS-27 scale were applied. Results: 50.2% of the 
adolescents participating in the study were girls and 49.8% were boys; the mean age was 15.57 ± 1.12 years. 
The mean BMI scores of the girls and boys were 22.55 ± 3.85 kg/m2 and 22.85 ± 3.52 kg/m2, respectively 

(p>0.05). The average waist / height ratio for girls was 0.45 ± 0.05, and for boys it was 0.47±0.05 (p <0.05).  
It was determined that girls consumed an average of 1673.28 ± 469.36 calories daily and boys consumed 
1823.31 ± 576.70 calories (p<0.05). The mean KIDMED score of the participants was 4.31 ± 2.48, the mean 
IPAQ score was 3524.65 ± 2236.81 MET, and the mean GAMS-27 score was 82.56 ± 11.46. Discussion: As 
a result of the research, it was concluded that the participants complied with the Mediterranean diet at a low-
moderate level, were minimally active, and prone to having obesity prejudices. 
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Introduction

The adolescent period is an important period that 
forms the basis of nutritional habits and includes phys-
iologic and psychological changes (1). Healthy nutri-
tion requirements and nutritional needs of adolescents 
are high because a rapid growth and development pro-
cess is experienced in this period (2). However, studies 
have shown that adolescents tend to consume a diet 

that is generally rich in saturated fat, sugar, and salt, 
and poor in terms of fruits, vegetables, milk, and dairy 
products (3-7).

The American Diabetes Association (ADA) re-
port states that the Mediterranean diet nutrient content 
is sufficient and varied and that this diet is compatible 
with healthy life (8). The Mediterranean diet, which is 
defined as a dietary model rich in vegetative foods, rec-
ommends high consumption of vegetative foods such 
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as vegetables and fruits and whole grains and legumes, 
moderate consumption of seafood, eggs, poultry, and 
dairy products such as cheese, yogurt, and low con-
sumption of red meat. It also promotes the consump-
tion of healthy fats such as olives, olive oil, and nuts 
(8, 9). The Mediterranean diet varies according to the 
culture of each country (9). In addition to the posi-
tive effects of the Mediterranean diet on cardiovas-
cular health (10-12), other studies have shown that it 
has positive effects on visceral obesity, type 2 diabetes, 
some neurodegenerative diseases, cancer, and mortal-
ity (13-17).

In addition to the Mediterranean diet, daily phys-
ical activity also plays an important role in improving 
health and preventing chronic diseases. Regular physi-
cal activity contributes to physiologic, cognitive, and 
psychosocial development, as well as physical develop-
ment in children (18, 19). It has been reported that 
the physical activity level of school age children has 
decreased significantly in recent times (20). Childhood 
and adolescence obesity, which develops due to the 
decreasing physical activity level and increasing un-
healthy eating habits, has become an epidemic health 
problem (21). Physical activity and healthy eating are 
the basic building blocks in obesity prevention and 
body weight control. Regular physical activity and op-
timal nutrition in the adolescence period support the 
physical growth of the individual in accordance with 
the genetic potential (22). It is also stated that regular 
physical activity reduces symptoms of anxiety and de-
pression, improves quality of life, contributes to social 
relationships, and improves self-confidence (23).

Obesity bias is defined as negative attitudes and 
behaviors towards obese individuals based on physical 
appearance (24, 25). Obesity is among the causes of 
social and psychological problems arising from expo-
sure to prejudice and discrimination (26). It was shown 
that with the increase in the prevalence of childhood 
obesity, obesity prejudice against children has increased 
by 41%. In schools, obesity bias begins in childhood 
and becomes more common in adolescence (27). The 
stereotypical belief that is commonly seen in society 
and social media for obese individuals, “obese people 
are generally lazy, unsuccessful, and weak-willed”, can 
direct individuals to negative attitudes and behaviors 
(28). Children and adolescents who are exposed to 

weight stigma and tend to be more depressed, have 
suicidal thoughts, low self-esteem, and have poor body 
image. In addition, individuals exposed to the weight 
stigma have serious psycho-social and physical prob-
lems, including risks such as distancing from the so-
cial environment, substance abuse, poor eating habits, 
eating greedily, decreased physical activity levels, and 
worsening obesity (27).

The adolescence period is a period when the indi-
vidual’s eating and physical activity habits are formed 
and physical and psycho-social development contin-
ues. The purpose of this study was to evaluate the nu-
tritional status of adolescents, their compliance with 
the Mediterranean diet, their physical activity levels, 
and their prejudices regarding obesity, and to evaluate 
the relationship between them.

Materials and Methods 

This research was planned and conducted as a 
cross-sectional descriptive study in order to determine 
the nutritional status of adolescents, their compliance 
with the Mediterranean diet, their physical activity 
levels, and their prejudices regarding obesity, and to 
evaluate the relationship between them.  

This research was conducted in accordance with 
the Helsinki Declaration. In order to conduct the 
research, approval was obtained from Istanbul Okan 
University’s ethical committee (Date: 08.01.2020, 
Number: 13) and from Istanbul Provincial Directorate 
of National Education (Date: 13.02.2020, Number: 
3036618). The data were collected on a voluntary ba-
sis with written consents taken from adolescents and 
families. 

The population of the study consisted of 589 ado-
lescents who studied at an Anatolian High School in 
the Üsküdar district of Istanbul in the 2019-20 aca-
demic year. The number of samples was calculated as a 
minimum 233 people with 5% error margin and 95% 
confidence interval (CI). In order to reflect the popu-
lation scientifically, stratified sampling and then vol-
untary sampling were used. A total of 233 volunteer 
adolescents participated in the study, including 54 stu-
dents from 9th grade, 58 students from 10th grade, 70 
students from 11th grade, and 51 students from 12th 
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grade. The voluntary participation form was read and 
signed by the parents of adolescents who wanted to 
participate in the research. 

Measures 

The survey method was used in the research as 
the data collection tool. The sociodemographic infor-
mation and nutritional habits of the adolescents were 
determined through face-to-face interviews. Food 
consumption records were obtained for three consecu-
tive days (two days on weekdays, one day at weekends). 
The participants’ food consumption in one day was 
inquired by the researcher by asking the participants 
about all the foods and drinks they consumed in the 
last 24 hours, and the relevant information about the 
other two consecutive days was recorded by the par-
ticipants. The Nutrition Information System (BeBIS, 
Nutrition Information System Version 8.2, Germany) 
package program was used to analyze the data ob-
tained from the 3-day food consumption records.   

The Mediterranean Diet Quality Index 
(KIDMED) developed by Serra-Majem, Ribas, and 
Ngo (29) in 2004 and adapted to Turkish by Erol et 
al. (30) in 2010 was used to evaluate the adolescents’ 
compliance with the Mediterranean diet. Those who 
answered ‘yes’ to the positive questions of this scale re-
ceived +1, and those who answered ‘yes’ to the negative 
questions received -1. Those who scored ≥8 were clas-
sified as good, those who scored 4-7 were moderate, 
and those who scored ≤3 were classified as low dietary 
compliance (30).

In order to determine the physical activity levels 
of the adolescents, the short form (IPAQ-Short Form) 
of the International Physical Activity Questionnaire, 
developed by Craig et al. (31) was employed. The va-
lidity and reliability of which was conducted by Öztürk 
(32) in 2005. The IPAQ protocol was used in physical 
activity scoring. Participants who received a total of 
score <600 metabolic equivalent minutes (MET) from 
the physical activity scale were evaluated to be inactive, 
participants receiving 600-3000 MET were minimally 
active, and participants receiving >3000 MET were 
evaluated to be very active (33).

 The Obesity Bias Scale (GAMS-27), developed 
by Ercan et al. (26) in 2015, was used to evaluate the 

obesity prejudices of adolescents. The scale is a 5-point 
Likert-type scale. Positive items started from “strongly 
agree” 1 to 5; negative items were scored from 5 to 1,  
starting with the “absolutely agree” option. Those who 
scored ≤68 were considered as being without bias, 
those who scored between 68.01-84.99 were prone 
to bias, and those who scored ≥85 were classified as 
biased (26).

Anthropometric measurements

The heights of the participants were measured 
using an inelastic measuring tape while standing and 
their heads were in the Frankfort plane, feet side by 
side, and with the occipital region touching the wall. 
Body weight and body fat ratio was measured with-
out shoes using a TANITA BC-545N model digital 
scale, which performs bioelectrical impedance analysis 
sensitive to 0.1 kg. Body weight (kg) was divided by 
the square of the height (m2) and the body mass in-
dex (BMI) was calculated. The BMI classification was 
made according to the World Health Organization 
(WHO)-2007 percentile curves developed according 
to age and sex for children and adolescents aged 5-19 
years. The BMI percentile value is classified as very 
thin / very short if <5, thin / short if 5-15, normal if 
15-85, overweight / tall if 85-95, and obese / very tall 
if >95 (34).

Waist circumference was measured using a meas-
uring tape by determining the middle axillary line at 
the end of several consecutive breaths, and even by de-
termining the middle of the lower border of the rib and 
the upper limit of the iliac crest. The waist / height ra-
tio was calculated by dividing the waist circumference 
(cm) by the height (cm). The waist / height ratio was 
assessed according to the classification developed by 
Ashwell (35). According to this classification, waist /  
height ratio is low risk if <0.4, appropriate if 0.4-0.5, 
risky if 0.5-0.6, and high risk if >0.6 (35).

Statistical analysis

Statistical analysis of the data was performed us-
ing the SPSS 22.0 program. In descriptive statistical 
analysis, frequency, percentage, mean, and standard de-
viation values were used. The normality of distribution 
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of the data was tested using the Kolmogorov-Smirnov 
test. The independent sample t-test was used in binary 
comparisons with normal distribution, and analysis 
of variance (ANOVA) was used in comparisons with 
more than two groups. The Mann-Whitney U test was 
used in binary comparisons that did not show normal 
distribution, and the Kruskal-Wallis test was used in 
comparisons with more than two groups. To determine 
the relationship between numerical variables, Pearson 
correlation analysis was used in those with normal dis-
tribution, and Spearman correlation analysis was used 
in those without normal distribution. The level of sig-
nificance was evaluated as p < 0.01 and p < 0.05.

Results

Half (50.2%) of the 233 participants were female 
(n = 117), and 49.8% were male (n = 116). The mean 
age was 15.57 ± 1.12 years. Some 23.2% of the partici-
pants were in the 9th grade (n = 54), 24.9% were in the 
10th grade (n = 58), 30.0% were in the 11th grade (n = 
70), and 21.9% were in the 12th grade (n = 51). 

When the eating habits of the participants were 
examined, it was found that 58.0% consumed at least 
three main meals a day. The average daily number of 
main meals was 2.57 ± 0.61; the number of snacks 
was 1.86 ± 1.14. It was determined that 54.1% of the 

Anthropometric  
measurement n  ± SD Minimum Maximum p

Height (cm)

<0.001T ** 
Girls 117 161.03±5.91 148.00 175.00

Boys 116 173.41±6.93 160.00 192.00

Total 233 167.19±8.93 148.00 192.00

Weight (kg)

<0.001U** 
Girls 117 58.62±11.11 38.10 93.40

Boys 116 68.85±12.14 45.30 101.20

Total 233 63.71±12.69 38.10 101.20

BMI (kg / m²)

0.355U 
Girls 117 22.55±3.85 15.10 35.60

Boys 116 22.85±3.52 16.10 32.30

Total 233 22.70±3.68 15.10 35.60

Fat ratio (%)

<0.001U** 
Girls 117 27.52±6.35 12.70 46.30

Boys 116 19.48±5.54 10.30 33.60

Total 233 23.52±7.18 10.30 46.30

Waist circumference (cm)

0.000U** 
Girls 117 73.32±8.30 56.00 93.00

Boys 116 81.35±9.17 62.00 104.00

Total 233 77.31±9.61 56.00 104.00

Waist / height ratio

0.036U* 
Girls 117 0.45±0.05 0.36 0.59

Boys 116 0.47±0.05 0.36 0.60

Total 233 0.46±0.05 0.36 0.60

Table 1. Anthropometric measurements according to the sex of the participants 

U: Mann-Whitney U Test, T: Independent Sample T-Test *p<0.05, **p<0.01  
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participants skipped meals, and 54.7% skipped break-
fast. Just over half (54.9%) of the participants stated 
that they ate food at normal speed.

Table 1 shows the anthropometric measurements 
of the participants according to their sex. The average 
height of the girls was 161.03 ± 5.91 cm, and it was 
173.41 ± 6.93 cm for the boys (p < 0.01). The average 
weight of the girls was 58.62 ± 11.11 kg, and it was 
68.85 ± 12.14 kg for the boys (p < 0.01). The average 
BMI of the girls was 22.55 ± 3.85 kg/m2, and it was 
22.85 ± 3.52 kg/m2 for the boys (p > 0.05). The average 
body fat rate of the girls was 27.52 ± 6.35, whereas it 
was 19.48 ± 5.54 for the boys (p < 0.01). The average 
waist circumference of the girls was 73.32 ± 8.30 cm, 
whereas it was 81.35 ± 9.17 cm for the boys (p < 0.01). 
The average waist / height ratio of the girls was 0.45 ±  
0.05 and 0.47 ± 0.05 for the boys (p < 0.05).  The boys’ 
height (p < 0.01), body weight (p < 0.01), waist cir-
cumference (p < 0.01), and waist / height ratio (p < 
0.05) were found to be statistically significantly high-
er than in the girls, but their fat ratio (p < 0.01) was 
found to be lower. There was no significant difference 
between the girls and boys in terms of BMI (p > 0.05). 

When the BMI classification of the participants 
by age was evaluated; 0.4% (n = 1) were found to be 
very this, 3.9% (n = 9) thin, 60.1% (n = 140) normal, 
21.0% (n = 56 ) overweight, and 11.6% (n = 27) were 
obese. When the waist / height ratios of the partici-
pants were evaluated, it was found that 6% (n = 14) 
were low, 70% (n = 163) were normal, 23.6% (n = 55) 
were at risk, and 0.4% (n = 1) were high risk.       

Table 2 shows the daily energy and macronutri-
ent consumption amounts and the meeting ratio of 
daily recommended intake levels according to the 
sex of the participants. It was determined that girls 
consumed an average of 1673.28 ± 469.36 calories 
daily and boys consumed 1823.31 ± 576.70 calories 
(p < 0.05). It was calculated that the girls’ daily en-
ergy consumption met 74.0% of the recommended 
intake level and this ratio was 63.7% for the boys. 
The ratio of energy supplied from carbohydrates was 
41.97 ± 6.81% in the girls and 42.18 ± 7.19% in the 
boys. The ratio of energy supplied from protein was 
14.75 ± 3.02% in the girls and 14.65 ± 3.22% in the 
boys. The rate of energy supplied from fat was 43.24 ± 
5.97% in the girls and 43.15 ± 6.17% in the boys. The 

polyunsaturated fatty acids and omega 6 consumption 
of the boys (20.90 ± 12.42 g and 18.18 ± 10.35 g,  
respectively) was found to be higher than in the girls 
(17.68 ± 6.45 g and 15.38 ± 5.62 g, respectively)  
(p < 0.05 and p < 0.01, respectively). It was found that 
the girls consumed 15.24 ± 5.66 g of pulp daily and 
boys consumed 16.00 ± 6.62 g of pulp. It was calcu-
lated that the daily pulp consumption of the girls met 
58.6% of the recommended intake level and this ratio 
was 55.2% for the boys.

When the points received by the participants 
from the KIDMED scale were evaluated, it was found 
that 37.3% (n = 87) of the participants had low level 
(very low diet quality), 53.6% (n = 125) medium level 
(diet intervention required), and 9.0% (n = 21) had a 
good level (optimal diet). Participants scored 4.31 ± 
2.48 points on average on the KIDMED scale. No sta-
tistically significant difference was found between the 
girls (4.03 ± 2.54) and boys (4.60 ± 2.40) in terms of 
KIDMED scores (p = 0.103). 

When the participants’ scores on the IPAQ 
scale were evaluated, it was determined that 12.4%  
(n = 29) were inactive, 51.5% (n = 120) were minimally 
active, and 36.1% (n = 84) were very active. Partici-
pants received an average of 3524.65 ± 2236.81 MET 
points from the IPAQ scale. Girls’ IPAQ scale scores 
(3756.40 ± 2174.71 MET) were statistically signifi-
cantly higher than in the boys (3290.90 ± 2283.28 
MET) (p = 0.031). 

When the scores of the participants on the 
GAMS-27 scale were evaluated, it was determined 
that 10.7% (n = 25) did not have bias related to obesity, 
47.2% (n = 110) were prone to obesity bias, and 42.1% 
(n = 98) were biased. Participants scored an average of 
82.56 ± 11.46 on the GAMS-27 scale. Boys’ GAMS-
27 scale scores (84.31 ± 11.88) were statistically sig-
nificantly higher than in the girls (80.82 ± 10.80)  
(p = 0.021). 

As presented in Table 3, no statistically signifi-
cant correlation was found between the scores of par-
ticipants obtained from the KIDMED, IPAQ, and 
GAMS-27 scales (p > 0.05). 

As seen in Table 4, no statistically significant 
correlation was found between the participants’ body 
weight, BMI, waist circumference and waist / height 
ratio, and KIDMED, IPAQ, and GAMS-27 scores 
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Nutrients n  ± SD Min Max RDA RDA (%) p*

Energy (kcal) 117

 0.045U* 
Girls 116 1673.28 ± 469.36 817.29 3652.78 2260 74.0

Boys 233 1823.31 ± 576.70 953.75 4294.30 2860 63.7

Total 1747.97 ± 529.77 817.29 4294.30 - -

Carbohydrate (g)

0.074 U 
Girls 117 172.73 ± 59.00 60.16 425.28 130 132.9

Boys 116 187.94 ± 66.63 71.84 427.46 130 144.6

Total 233 180.31 ± 63.24 60.16 427.46 - -

Carbohydrate (%)

0.822T 
Girls 117 41.97 ± 6.81 28.00 63.00 45-60 79.9

Boys 116 42.18 ± 7.19 21.00 67.00 45-60 80.3

Total 233 42.08 ± 6.99 21.00 67.00 - -

Protein (g)

0.216U 
Girls 117 60.10 ± 19.94 25.32 144.63 43-66 110.2

Boys 116 64.87 ± 23.94 24.03 168.88 54-71.5 103.4

Total 233 62.48 ± 22.11 24.03 168.88 - -

Protein (%)

0.559U 
Girls 117 14.75 ± 3.02 8.00 24.00 9-20 100.0

Boys 116 14.65 ± 3.22 9.00 25.00 8-20 100.0

Total 233 14.70 ± 3.12 8.00 25.00 - -

Fat (g)

0.076U 
Girls 117 81.08 ± 24.87 33.58 197.09 - -

Boys 116 88.68 ± 32.53 39.30 257.21 - -

Total 233 84.86 ± 29.13 33.58 257.21 - -

Fat (%)

0.455U 
Girls 117 43.24 ± 5.97 25.00 59.00 20-35 157.2

Boys 116 43.15 ± 6.17 24.00 64.00 20-35 156.9

Total 233 43.20 ± 6.06 24.00 64.00 - -

Saturated fatty acids (g)

0.184U 
Girls 117 28.52 ± 10.19 10.47 64.41 - -

Boys 116 30.44 ± 11.39 14.40 81.10 - -

Total 233 29.48 ± 10.83 10.47 81.10 - -

Monounsaturated fatty 
acids (g)

0.248U Girls 117 28.21 ± 9.82 11.89 70.67 - -

Boys 116 29.73 ± 10.63 12.66 65.90 - -

Total 233 28.97 ± 10.24 11.89 70.67 - -

Table 2. According to the sex of the participants, daily energy and macronutrient consumption amounts and the daily recommended 
intake level meeting ratio 

(Continued)
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(p > 0.05). Although no statistically significant cor-
relation was found between the body fat ratio and 
KIDMED and GAMS-27 scores (p > 0.05), a posi-
tive and very weakly significant relationship was found 
between IPAQ scores and the body fat ratio (r = 0.133; 
p < 0.05).

The correlation analysis results between the par-
ticipants’ daily energy and macronutrient consumption 
and KIDMED, IPAQ, and GAMS-27 scores are given 

in Table 5. No statistically significant relationship was 
found between KIDMED and GAMS-27 scores and 
energy and nutrients (p > 0.05). A very weak and 
positively significant correlation was found between 
IPAQ scores and the protein ratio supplied from the 
energy of the diet (r = 0.205; p < 0.01), and the diet 
and the amount of protein taken daily (r = 0.189;  
p < 0.01), cholesterol (r = 0.144; p < 0.05), and fiber  
(r = 0.155; p < 0.05). 

Polyunsaturated fatty 
acids (g)

 0.011U* Girls 117 17.68 ± 6.45 7.02 50.17 - -

Boys 116 20.90 ± 12.42 7.31 125.89 - -

Total 233 19.28 ± 10.00 7.02 125.89 - -

Omega 3 (g)
0.851U Girls 117 1.62 ± 1.00 0.52 6.95 1.1 147.3

Boys 116 1.90 ± 2.18 0.49 21.14 1.6 118.7

Total 233 1.77 ± 1.69 0.49 21.14 - -

Omega 6 (g)
  0.009U ** Girls 117 15.38 ± 5.62 5.90 41.24 11 139.8

Boys 116 18.18 ± 10.35 6.38 104.31 17 106.9

Total 233 16.78 ± 8.42 5.90 104.31 - -

Cholesterol (mg)

0.171U 
Girls 117 303.54 ± 156.10 49.75 1012.38 - -

Boys 116 331.57 ± 163.95 75.17 836.79 - -

Total 233 317.49 ± 160.35 49.75 1012.38 - -

Fiber (g)
0.526U Girls 117 15.24 ± 5.66 6.09 34.93 26 58.6

Boys 116 16.00 ± 6.62 5.23 48.08 29 55.2

Total 233 15.62 ± 6.15 5.23 48.08 - -

U: Mann-Whitney U Test, T: Independent Sample T-Test, RDA: Recommended Intake Level *p<0.05, **p<0.01

Table 2. (Continued)

KIDMED IPAQ GAMS-27

r p r p r p

KIDMED - 1 -0.018 0.785 -0.055 0.401

IPAQ -0.018 0.785 - 1 -0.009 0.889

GAMS-27 -0.055 0.401 -0.009 0.889 - 1

Table 3. Relationships between participants’ scores on KIDMED, IPAQ, and GAMS-27 scales 

Spearman Correlation Analysis Results
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Discussion

The Mediterranean diet and physical activity are 
key to a healthy life with a protective effect on obe-
sity and chronic diseases (36, 37). Childhood and 
adolescence obesity, which develop due to decreasing 
physical activity levels and increasing unhealthy eat-
ing habits, has become an epidemic health problem 
(21). Obesity causes individuals to be more exposed 

to prejudice, and discrimination leads to social and 
psychological problems such as anger, anxiety, depres-
sion, tendency to violence, decreased self-esteem, low 
body image, and substance use (28, 38). This research 
was conducted to determine the nutritional status of 
adolescents, their compliance with the Mediterranean 
diet, their physical activity levels, and their prejudices 
regarding obesity, and to evaluate the relationship be-
tween them. 

Anthropometric measurement KIDMED IPAQ GAMS-27

r p r p r p

Body weight (kg) 0.013 0.841 0.020 0.766 0.081 0.218

BMI (kg / m²) 0.001 0.982 0.094 0,152 0.016 0.804

Fat ratio (%) -0.078  0.233ŧ 0.133 0.042* -0.069  0.292ŧ 

Waist circumference (cm) -0.020 0.757 0.023 0.726 0.010 0.885

Waist / height ratio -0.035 0.591 0.075 0.257    -0.052 0.432

Table 4. Relationship between the anthropometric measurements of the participants and their KIDMED, physical activity, and 
obesity bias scale scores 

Spearman correlation analysis, ŧPearson correlation analysis * p <0.05

Nutrients KIDMED IPAQ GAMS-27

r p r p r p

Energy (kcal) 0.008 0.907 0,088 0.182 0.065 0.323

Protein (%) 0.023 0.725 0.205 0.002** 0.014 0.832

Protein (g) 0.057 0.385 0.189 0.004** 0.064 0.330

Fat (%) 0.043 0.513 -0.020 0.763 -0.007 0.912

Fat (g) 0.021 0.745 0.073 0.266 0.059 0.371

Carbohydrate (%) -0.058  0.376ŧ -0.044 0.507 -0.005  0.937ŧ 

Carbohydrate (g) -0.015 0.821 0.058 0.380 0.059 0.370

Saturated fatty acids (g) 0.008 0.899 0.068 0.302 0.026 0.696

Monounsaturated fatty acids (g) 0.014 0.829 0.072 0.276 0.067 0.307

Polyunsaturated fatty acids (g) 0.089 0.177 0.024 0.711 0.054 0.411

Omega 3 (g) 0.097 0.138 0.079 0.231 -0.039 0.554

Omega 6 (g) 0.073 0.267 -0.006 0.932 0.055 0.407

Cholesterol (mg) 0.053 0.421 0.144   0.028* 0.102 0.119

Fiber (g) 0.022 0.742 0.155   0.018* 0.044 0.506

Table 5. The relationship between the energy, macro and micro nutrients that participants take daily with diet and KIDMED, phys-
ical activity, and obesity prejudice scores

Spearman correlation analysis, ŧPearson correlation analysis *p<0.05, **p<0.01
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Half (50.2%) of the adolescents participating in 
the study were girls and 49.8% were boys; the mean 
age was 15.57 ± 1.12 years. The adolescence period is 
an important period that forms the basis of nutritional  
habits and includes physiologic and psychological 
changes (1). During this period, adolescents want to 
have more control over their food, and they often ob-
tain negative eating habits such as skipping breakfast, 
choosing fast-food-style foods or not eating regularly 
(39). In this study, it was found that only 58.0% of the 
participants consumed at least three main meals a day, 
54.1% skipped meals, with 54.7% of them skipping 
breakfast. In a study examining the nutritional habits of 
adolescents, it was determined that 87.7% of the par-
ticipants missed meals (40). In their study, Deshmukh-
Taskar et al. (41) found that 20.0% of children aged 
9-13 years and 35.9% of adolescents aged 14-18 years 
missed breakfast. In a study conducted by Aksoydan 
and Çakır (42), it was found that adolescents skipped 
breakfast most frequently, the frequency of eating from 
the school restaurant decreased, and the consumption 
of ‘fast food’ increased as the grade level increased. In 
a different study, it was stated that those who skipped 
meals, especially those who skipped breakfast, had 
higher BMIs and there was an inverse proportion be-
tween meal frequency and BMI values (43).

 Unhealthy food consumption habits in childhood 
and adolescence causes health problems in young peo-
ple due to obesity formation and nutrient deficiency 
(1). In this study, the average BMI of the girls was 
22.55 ± 3.85 kg/m2, and it was 22.85 ± 3.52 kg/m2 for 
the boys (p > 0.05). According to the WHO classifi-
cation for children and adolescents aged 5-19, 21.0% 
of the participants were overweight and 11.6% were 
obese. It is reported that the frequency of obesity is be-
tween 3-30% in adolescents (38). According to WHO 
data, the prevalence of overweight and obesity among 
children aged 5-19 years and adolescents was over 18% 
in 2016 (44).

In the process of physical growth in adolescents, 
muscle tissue increases in boys and fat mass increases 
in girls (45). The body fat rate of the female adoles-
cents who participated in this study was found to be 
higher than that of the boys (p < 0.01). Similarly, in 
another study, the body fat rate of the girls was found 
to be higher than that of the boys (46).

The average waist / height ratio, which is an im-
portant marker in the diagnosis of visceral obesity, was 
found as 0.45 ± 0.05 and 0.47 ± 0.05 in the girls and 
boys, respectively (p < 0.05). These rates are similar to 
the waist / height ratio results obtained from studies 
conducted with adolescents by Ramirez-Velez et al. 
(47) and Aslan, Yardım, and Özçelik (48). When waist /  
height ratios were evaluated, 23.6% of the participants 
were in the risky group.   

The energy consumption of the girls in the pre-
sent study was found to be statistically significantly 
lower than in the boys (p < 0.05). It was calculated that 
girls’ daily energy consumption met 74.0% of the rec-
ommended intake level and 63.7% for boys. The fact 
that daily energy consumption did not meet the rec-
ommended levels can be attributed to the possibility of 
the participants not expressing the food consumption 
correctly and adequately, to the prevalence of skipping 
meals in the research group, and to the absence of din-
ing halls and canteens in the school where the research 
was conducted. When the ratios of energy supplied 
from macro nutrients were examined, it was found 
that the rate of fat consumed was higher than healthy 
nutrition recommendations, and the consumption of 
fiber was below the recommended level. Across Turkey 
in the age group of 15-18 years, boys were found to 
receive an average of 23.2 g of fiber daily and girls were 
found to receive 18.9 g (3). In a study conducted by 
Gümüş, Bulduk, and Akdevelioğlu (49), it was found 
that adolescents aged 13-18 years received 18.5 g / 
day fiber. The food consumption results of the partici-
pants indicate that they tended to be unhealthy. It is 
believed that the preference of cheap, easily accessible, 
and practical foods outside the school period due to 
skipping morning and lunch meals is effective in these 
results.

The Mediterranean diet is a healthy form of nutri-
tion that protects against chronic diseases such as car-
diovascular diseases, cancer, diabetes, and obesity. The 
basis of the Mediterranean diet is the use of vegetable 
oils made of olive oil, as well as a vegetable variety and 
consumption of whole grain foods (50). The average 
score of the participants from the KIDMED scale was 
4.31 ± 2.48, and no significant difference was found be-
tween the girls and boys in terms of KIDMED scores 
(p > 0.05). In the study conducted by Buscemi et al.  
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(51), the KIDMED score of adolescents was found as 
4.3 ± 2.1, and that 29.9% followed the Mediterranean 
diet at a low level, 61.0% at a moderate level, and 9.1% 
at a good level. In a study conducted with children and 
adolescents, the average KIDMED score was found as 
5.72 ± 2.33, and no significant difference was found 
between the sexes (52). In this study, it was determined 
that the participants complied with the Mediterra-
nean diet at a low and moderate level in general, and 
only 9.0% of the participants were found to have high 
compliance with the Mediterranean diet. In a study 
conducted with adolescents who played sports, it was 
found that 28.8% of adolescents aged 10-14 years and 
22.6% of adolescents aged 15-18 years had nutrition 
according to the Mediterranean diet (53). In a study 
conducted with male adolescents, 25.3% of the par-
ticipants were found to have high compliance with 
the Mediterranean diet and 64.2% at a moderate level 
(54). In a study conducted in Spain, 50.1% of young 
people were found to have moderate compliance with 
the Mediterranean diet and 44.6% had good compli-
ance (29). The differences observed in the compliance 
with the Mediterranean diet may be due to geographic 
location, cultural differences, and eating habits.

There was no relationship between the anthropo-
metric measurements and the food consumption of the 
participants and their compliance with the Mediter-
ranean diet (p > 0.05). According to the results of a 
study by Mistretta et al. (55), an reverse relationship 
was found between adolescents’ compliance with the 
Mediterranean diet and BMI, waist circumference, and 
body fat mass. The findings of the present study differ 
from the results of Mistretta et al. (55), but are similar 
to those of Galan-Lopez et al. (56). Possible reasons 
are that there was no correlation between compli-
ance with the Mediterranean diet and anthropometric 
measurements, Mediterranean diet applied being more 
than one variety, the differences in nutritional habits, 
and the compliance with the Mediterranean diet not 
being found too high in the research.

Regular physical activity contributes to children’s 
physical, cognitive, and psycho-social development 
(19). Physical activity plays an important role in the 
development of bone, muscle, the cardiovascular sys-
tem, and the prevention of obesity (18). It was deter-
mined that 51.5% of the adolescents participating in 

the present study were minimally active and 36.1% 
were very active. In a study conducted with adoles-
cents, 51.8% were reported to have low physical activ-
ity, 30.4% had moderate, and 17.8% had high levels 
of physical activity (57). In another study conducted 
with adolescents, it was found that the vast majority of 
girls (86.4%) and boys (70.6%) were physically inactive 
(42). In the present study, the physical activity level 
of the girls was found to be higher than in the boys  
(p <0.05). In some studies, on the other hand, girls’ 
physical activity levels were shown to be lower than 
in boys (51, 58, 59, 60). Today, girls think of being 
healthy as “being slim” and boys as “being muscular.” 
Therefore, the relationships between the level of physi-
cal activity by sex differs between studies.

Among the anthropometric measurements of the 
participants, a positive and very weakly significant 
relationship was only found between body fat ratio 
and physical activity level (r = 0.133; p < 0.05). Aero-
bic exercise reduces fat tissue, and combined aerobic 
and resistant exercise has an effect on the increase of 
whole-body lean body mass locally (61). According 
to the findings, the fact that there was a significant 
relationship between physical activity level and body 
fat ratio suggests that participants exercised to change 
their physical appearance. There was no significant 
relationship between participants’ body weight, BMI, 
waist circumference, waist / height ratio, and physical 
activity level (p > 0.05).

A positive correlation was found between par-
ticipants’ protein (r = 0.189; p < 0.01), cholesterol 
(r = 0.144; p < 0.05) and fiber (r = 0.155; p < 0.05) 
consumption and physical activity levels. Some stud-
ies have shown that there is a positive relationship 
between physical activity levels and healthy nutrition 
(46, 60, 62). 

According to the results of the study, there was no 
significant relationship found between the participants’ 
compliance with the Mediterranean diet and their 
physical activity levels. In their study, Farajian et al.  
(63) found no significant difference between physi-
cal activity levels and compliance with the Mediter-
ranean diet. However, in the study conducted by Santi 
et al. (64), compliance with the Mediterranean diet 
was found to be higher in adolescents who did physi-
cal activity than in those who did not. In addition, as 



Progress in Nutrition 2021; Vol. 23, N. 2: e2021062 11

a result of other studies, opposite relationships were 
shown between physical activity and KIDMED scores 
(65, 66, 67, 68). 

Today, the imbalance in energy intake and con-
sumption, combined with modern life, leads to a de-
crease in the level of daily physical activity. The global 
spread of modern technology has caused obesity to 
emerge as a global public health problem. Moreover, 
obesity can reveal prejudice and discrimination for in-
dividuals and cause social and psychological problems 
(26). It was found that the adolescents in this study 
were generally prone to obesity bias. In another study 
examining the level of obesity prejudice among adoles-
cents, similar results were reported (69). Although de-
tailed studies reporting on the situation in Europe are 
insufficient, a study conducted in a country in Western 
Europe found that 18.7% of overweight people and 
38.0% of obese people experienced stigmatization 
(25). High school students who reported that they felt 
negative feelings due to weight-based victimization, 
were likely to avoid physical activity, including physi-
cal education lessons, and to consume more nutrients 
by causing a binge eating disorder (28). Girls respond 
more negatively to weight-based stigmatization than 
boys (70). The obesity prejudice score of the male ad-
olescents participating in the study was found to be 
statistically significantly higher than in the girls (p < 
0.05). In a study with adolescents, 45.6% of boys and 
48.4% of girls were prone to prejudice, and no signifi-
cant difference was found according to sex (69).

No significant relationship was found between 
the obesity prejudice level of the adolescents partici-
pating in the study and the compliance with the Medi-
terranean diet and physical activity level. Gaspar et al. 
(71) and Coelho et al. (72) stated that physical activity 
had a protective effect on body image dissatisfaction, 
and an inverse relationship was found between body 
image dissatisfaction and intensity of physical activity. 
In the study of Bibiloni, Pons, and Tur (73), there was 
no significant relationship between physical dissatis-
faction and compliance with the Mediterranean diet. 
However, Albaladejo-Blazque et al. (74) found that 
adolescents with high victimization had lower com-
pliance with the Mediterranean diet. Chronic stress 
has been reported to cause adverse effects in adoles-
cents’ quality of life and diet (75). Adolescents who 

are chronically stressed are less likely to have a healthy 
lifestyle (75, 76).  Michels et al. (77) showed that chil-
dren and adolescents who were under stress tended to 
consume more sweet and fatty foods rather than fruit 
and vegetables. 

Limitations

The sample of the research cannot be generalized 
because it was limited to adolescents who studied at 
a single school and volunteered to participate in the 
research. The data of the research are limited to the 
questionnaire form prepared by the researcher in ac-
cordance with the relevant literature and the content 
of the scales used, and the data obtained are based on 
the participants’ own statements.   

Conclusion

The adolescence period, which is an important 
period for growth and development, is the window 
of opportunity for the foundation of healthy lifestyle 
habits and the preservation of future physiologic and 
psychological health. It is known that compliance with 
the Mediterranean diet, in which vegetative foods are 
emphasized, and physical activity have important ef-
fects on prevention of chronic diseases, especially obe-
sity and cardiovascular diseases. In order to protect 
the current and future health of adolescents, who are 
generally prone to irregular nutrition and consuming 
unhealthy food, healthy nutrition education should be 
given more place in school programs, and nutrition 
education practices should be developed by ensuring 
participation of teachers and parents. Along with this 
education, practices should be developed in schools 
where adolescents spend most of their time, making 
it easier for them to access food and drink that will 
contribute to healthy nutrition. Programs to increase 
the level of physical activity in school should be given 
more place, and adolescents should be directed to vari-
ous sports activities according to their interests. With 
the widely used social media network, applications to 
promote healthy nutrition and physical activity should 
be increased.
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Preventing obesity bias starting from the adoles-
cent period, which is an important period in terms of 
psycho-social development, is important in terms of 
ensuring empathy with individuals with obesity and 
preventing their exclusion from society in terms of im-
proving public health. Prevention of obesity prejudice 
will also improve the psycho-social health of society 
by preventing the spread of eating disorders and body 
dissatisfaction, which are seen more and more after the 
adolescence period. 
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