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ABSTRACT 

Aim: This study aimed to investigate the adherence of adolescents to the Mediterranean diet and to determine their 

behaviors of fruit and vegetable consumption.  

Methods: The study involved 487 adolescents studying at high school in Ankara, Turkey. The study data were collected 

by using the questionnaire form involving general characteristics, anthropometric measurements, dietary habits, the 

Mediterranean Diet Quality Index (KIDMED), and the Scale of Processes of Change for Fruit and Vegetable 

Consumption (SPCFVC). The SPCFVC has two sub-dimensions, cognitive and behavioral. Independent Sample-t test, 

ANOVA, Mann-Whitney-U test, Kruskal-Wallis-H test, Pearson χ2- test, and Spearman correlation coefficient were 

used to analyze the data. 

Results: Among the participants, 51.5% were females and 48.5% were males. Of these, 11.1% were overweight and 

1.9% were obese. The mean KIDMED, total SPCFVC, and behavioral SPCFVC scores were higher among males than 

females (p<0.05). It was found out that 31.6% of the males had a low, 55.6% had a moderate, and 12.8% had a good diet 

quality, while 43.4% of the females had a low, 48.2% had a moderate, and 8.4% had a good diet quality according to 

KIDMED. The adolescents who smoked, skipped breakfast, had a low number of main meals, and were not informed 

about healthy diet had statistically lower mean KIDMED and SPCFVC scores (p<0.05).  

Conclusion: The adherence of adolescents to the Mediterranean diet was low and moderate, males better adhered to the 

Mediterranean diet, and they could adapt to changes related to fruit and vegetable consumption more easily. 

Keywords: Adolescent; obesity; diet mediterranean; fruit; vegetables. 

 

 

Adölesanlarda Akdeniz Diyetine Uyum ile Meyve ve Sebze Tüketim Davranışlarının 

Değerlendirilmesi 

 
 

ÖZ 

Amaç: Bu çalışma, adölesanların Akdeniz diyetine uyumlarının belirlenmesi ve meyve sebze tüketim davranışlarının 

değerlendirilmesi amacıyla yapılmıştır.  

Yöntem: Bu çalışma Ankara ilinde lise öğrenimi gören 487 adölesan ile gerçekleştirilmiştir. Çalışmanın verileri; genel 

özellikler, antropometrik ölçümler, beslenme alışkanlıkları, Akdeniz Diyet Kalite İndeksi (KIDMED) ile Meyve ve 

Sebze Tüketimi Değişim Süreci Ölçeği (MSTDÖ)’ni içeren anket formu kullanılarak toplanmıştır. MSTDÖ ölçeğinin 

bilişsel ve davranışsal olarak iki alt boyutu vardır. Verilerin analizinde Independent Sample-t test, ANOVA, Mann-

Whitney-U test, Kruskal-Wallis-H testi ve Pearson χ2- testi ile Spearman korelasyon katsayısı kullanılmıştır.  

Bulgular: Çalışmaya katılan bireylerin %51,5’i kadın, %48.5’i erkek öğrencilerden oluşmaktadır. Adölesanların 

%11,1’inin fazla kilolu ve %1.9’unun obez olduğu saptanmıştır. KIDMED, MSTDÖ toplam ve MSTDÖ davranışsal alt 

boyutu puan ortalamalarının erkeklerde kadınlara göre daha yüksek olduğu belirlenmiştir (p<0,05). Erkeklerin 

KIDMED’e göre %31,6’sının düşük, %55,6’sının orta, %12,8’inin iyi; kadınların ise %43,4’ünün düşük, %48,2’sinin 

orta, %8,4’ünün iyi diyet kalitesine sahip olduğu saptanmıştır. Sigara kullanan, kahvaltı öğününü atlayan, ana öğün 

sayısı düşük olan ve sağlıklı beslenme bilgisine sahip olmayan adölesanların KIDMED ve MSTDÖ puan ortalamalarının  
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istatistiksel olarak daha düşük olduğu belirlenmiştir 

(p<0,05). 

Sonuç: Adölesanların Akdeniz diyet uyumlarının düşük 

ve orta düzeyde olduğu, erkeklerin Akdeniz diyetine daha 

iyi uyum gösterdiği ve meyve sebze tüketimleri ile ilgili 

değişikliklere daha kolay uyum sağlayabildikleri 

bulunmuştur.  

Anahtar Kelimeler: Adölesan; obezite; Akdeniz diyeti; 

meyve; sebze. 

 

INTRODUCTION 

Adolescence is defined as the transition period between 

the onset of puberty and the achievement of self-

sufficiency. The World Health Organization (WHO) 

regards individuals aged 10–19 years as adolescent. This 

period is divided into three phases as early adolescence 

(10–14 years), late adolescence (15–19 years), and young 

adulthood (20–24 years) (1,2). Adolescence is a period 

crucial for the composition of body and the occurrence of 

obesity in adult life. This might be caused by alterations 

of hormones that affect the regulation of satiety, appetite, 

and the distribution of fat which occur in puberty (3). 

A dramatic increase was observed in the rate of 

overweight and the prevalence of obesity in children and 

adolescents aged 5–19 years, from only 4% recorded in 

1975 to more than 18% in 2016. This increase occurred 

among males and females in a similar way. The 2016 data 

showed that overweight was observed among 18% of 

females and 19% of males (4). The data of the Childhood 

Obesity Surveillance Initiative of Turkey (COSI-TUR 

2016) show that 14.6% of the children in the 7–8 age 

group in Turkey were overweight and 9.9% were obese 

(5). It is possible that dietary habits that develop in 

adolescence continue throughout adult life. Therefore, 

serious consideration has been given to improving dietary 

habits at a young age (6). Getting the young acquire 

healthy dietary habits during adolescence has positive 

effects on preventing chronic diseases in adulthood and 

maintaining a healthy life (7). Among the most 

significant markers of the quality of diet is regular 

consumption of fruit and vegetables (8). Daily 

consumption of adequate amounts of fruit and vegetables 

is effective in the promotion of health and the prevention 

of chronic diseases (9). Insufficient fruit and vegetable 

intake is greatly prevalent among individuals from all age 

groups, adolescents in particular. Low consumption often 

begins early in life (10). The findings of the National 

Youth Physical Activity and Nutrition Study carried out 

in 2010 indicated that the daily consumption of fruit was 

less than one serving in 28.5% of adolescents and the 

daily consumption of vegetables was less than one 

serving in 33.2% of adolescents. This consumption style 

brings about concerns because unhealthy dietary habits 

that adolescents adopt may continue during adulthood 

(11). The promotion of good health and carrying out the 

recommendations concerning adequate fruit and 

vegetable consumption during adolescence can create 

positive consequences for long-term health (6). The Food 

and Agriculture Organization (FAO) and WHO 

recommend that individuals consume at least 400 g of 

fruit and vegetables per day (except for potatoes and 

similar starchy tubers), which equals to ≥2 servings of 

fruit and ≥3 servings of vegetables, in order to prevent 

chronic diseases (12). Studies carried out in Europe and 

North America indicate that most of children and 

adolescents fail to reach these recommendations (13-15). 

Originally defined by Angel Keys, the Mediterranean diet 

mainly consists of different types of fruit and vegetables 

and the consumption of whole-grain food. Esposito et al. 

(16) evaluated 16 randomized controlled studies to 

determine the effect of the Mediterranean diet on body 

weight. The study results revealed that the consumption 

of the Mediterranean diet caused a greater weight loss 

compared to the control diet. In another study, good 

adherence to the Mediterranean diet in adolescents was 

related to a 30% decrease in the likelihood of overweight 

or obesity (17). Behavior change programs are used to 

increase the amount of fruit and vegetable consumption 

in adolescents (18). It is necessary to determine cognitive 

and behavioral processes that might affect fruit and 

vegetable consumption of adolescents so that they guide 

the preparation of these programs. These processes of 

change help understand which experiences individuals 

use and change their behaviors and they guide the 

initiatives to increase fruit and vegetable consumption 

(19). Dietary habits that will last for a lifetime develop 

during adolescence. Therefore, it is important to 

determine the dietary habits of adolescents and get them 

acquire healthy dietary habits. This study aimed to 

determine adherence to the Mediterranean diet, which is a 

healthy dietary pattern, and behaviors of fruit and 

vegetable consumption in adolescents.  

 

MATERIAL AND METHODS 

Sample  

This cross-sectional and descriptive study was carried out 

in January–February 2020 on 487 adolescents (251 

females, 236 males) aged between 15–18 years studying 

at high school in Ankara. As a result of the power 

analysis made by using the G * Power 3.0.1 program; 

With 80% power, 5% margin of error and d = 0.2858 

effect size, at least 388 samples in total were found 

sufficient (n females = 194; n males = 194). The 

haphazard sampling method was used in sample 

selection. 

Data Collection Tools 

Questionnaire form 

A questionnaire form was applied to the participants, 

which consisted of 37 items about socio-demographic 

characteristics, anthropometric measurements, the 

education level of parents, and dietary habits and 

information with the help of trained dieticians through 

face-to-face interview technique. The Mediterranean Diet 

Quality Index (KIDMED) was used to determine dietary 

habits. The Scale of Processes of Change for Fruit and 

Vegetable Consumption (SPCFVC) was used to 

determine whether individuals were ready to make 

changes their risky behaviors in the positive direction by 

getting them acquire healthy behaviors. 

The Mediterranean Diet Quality Index (KIDMED)  

The Mediterranean Diet Quality Index (KIDMED) 

consists of 16 items with ‘Yes’ and ‘No’ responses, of 

which 12 are positive and 4 are negative items. Those 

who answer ‘Yes’ to positive items receive +1 point, and 

those who answer ‘Yes’ to negative items receive –1 

point. At the end, scores ranging between 0–12 are 
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obtained, and these scores are classified as good (≥8 

points), moderate (4–7 points), and low (≤3 points) in 

terms of the quality of the Mediterranean diet (20). 

Scale of Processes of Change for Fruit and Vegetable 

Consumption (SPCFVC) 

The Turkish validity and reliability of the Scale of 

Processes of Change for Fruit and Vegetable 

Consumption (SPCFVC), which was developed by Di 

Noia et al. (21), was carried out by Erol, et al. in 2016 

(19). SPCFVC is a five Likert-type scale consisting of the 

options “Completely disagree”, “Disagree”, “Neutral”, 

“Partly Agree”, and “Completely agree”. The scale has 

two subscales and consists of 19 items. There are 7 items 

in the cognitive subscale and 12 items in the behavioral 

subscale. The highest score that can be obtained from the 

cognitive subscale is 35 and the lowest score is seven, 

while the highest score that can be obtained from the 

behavioral subscale is 60 and the lowest score is 12. High 

scores obtained from the subscales indicate that the 

likelihood of being successful in change increases. The 

reliability of the scale was measured to be 0.79 for the 

cognitive processes subscale and 0.90 for the behavioral 

processes. 

Anthropometric measurements 

Body weight and height of all the individuals were 

measured. The body mass indices (BMI) of the 

participants were calculated using the formula of body 

weight/(body height)2. In the sample, 10 individuals did 

not want to state their body weight and/or body height. 

Research Ethics 

The study was approved by Ethics Committee of Ankara 

Yıldırım Beyazıt University (Project No: 2019-559) on 

December 12, 2019 and it was carried out in accordance 

with the Declaration of Helsinki. Before the study, the 

required institutional permissions were obtained. The 

study aims were explained to the students and written 

informed consent was obtained from the students who 

participated in the study. This study has been prepared in 

accordance with the rules of research and publication 

ethics.  

Statistical Analysis 
Statistical analyses were performed using Statistical 

Package for the Social Sciences (IBM SPSS Statistics 24) 

package software. Frequency tables and descriptive 

statistics were used to interpret the findings. In analysing 

the normality assumptions of the data; Kolmogorov-

Smirnov and Shapiro-Wilk test statistics were used 

according to the sample sizes of the groups. In addition, 

Q-Q plot and skewness-kurtosis values were also 

examined. 

Parametric methods were employed for measurement 

values compatible with normal distribution. In order to 

decide on the post-hoc test to be used after ANOVA, the 

homogeneity of the variances of the group distributions 

was tested first with the Levene's test and it was 

determined that the variances were homogeneous, and 

"Tukey" pairwise comparisons were used. In line with 

parametric methods, the ANOVA (F-table value) was 

used for the comparison of three or more independent 

groups with the measurement values. 

Non-parametric methods were employed for 

measurement values that were not compatible with 

normal distribution. In line with non-parametric methods, 

the Mann-Whitney U test (Z-table value) was used for the 

comparison of two independent groups with the 

measurement values and the Kruskal-Wallis H test (χ2-

table value) was used for the comparison of three or more 

independent groups with the measurement values. 

Bonferroni-corrected Mann Whitney-U test was used for 

pairwise comparisons to determine which groups caused 

the significant difference found after the Kruskal-Wallis-

H test. The Pearson χ2- test was used to investigate the 

relationships of two qualitative variables. The 

Spearman’s correlation coefficient was used to examine 

the association of measurement values without a normal 

distribution.  

RESULTS 

Table 1 shows some socio-demographic characteristics 

about adolescents, including sex, age, cigarette use, 

education level of parents, skipping meals, the number of 

snacks/main meals, the attitudes of healthy diet, and 

whether they had information about the topic. Of the 

individuals who participated in the study, 51.5% were 

females and 48.5% were males. The mean age was 15.91 

±1.06. 

 

Table 1. Socio-demographic characteristics of 

adolescents (n=487) 

Variables n % 

Sex Females 251 51.5 

Males 236 48.5 

Age 15 244 50.1 

16 95 19.5 

17 93 19.1 

18 55 11.3 

Cigarette 

use 

Never smoked 400 82.1 

Yes/Sometimes/Quit 87 17.9 

Mother’s 

education 

level* 

Illiterate 6 1.2 

Primary school 146 30.4 

Secondary school 139 28.9 

High school 151 31.4 

College or university 39 8.1 

Father’s 

education 

level* 

Primary school 86 17.9 

Secondary school 140 29.2 

High school 175 36.4 

College or university 79 16.5 

Skipping 

meals 

Breakfast 189 58.9 

Lunch 98 30.5 

Dinner 34 10.6 

Main meal 1 41 8.4 

2 186 38.2 

3 260 53.4 

Snack 1 188 38.6 

2 178 36.6 

3+ 121 24.8 

I have a 

healthy diet 

Yes  184 37.8 

No 303 62.2 

I have 

information 

about 

healthy diet 

Yes  387 79.5 

No 100 20.5 

BMI 

group* 

Weak (≤18.49) 85 17.8 

Normal-weight (18.5 – 

24.9) 

330 69.2 

Overweight (25-29.9) 53 11.1 

Obese (≥30) 9 1.9 
*There were individuals who did not want to share the educational 

background and height-weight information of their parents. 

BMI: Body Mass Index, n: number, %: percent 
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Table 2 presents the total mean scores of adolescents with 

respect to sex from the Scale of Processes of Change for 

Fruit and Vegetable Consumption (SPCFVC) and its 

subscales and from KIDMED. It was found out that the 

SPCFVC, the behavioral subscale of SPCFVC, and 

KIDMED scores were higher among males than females 

(Z=-2.965; p=0.003; Z=-3.092; p=0.002; Z=-2.905; 

p=0.004, respectively).  

Therefore, it was figured out that the diet quality of males 

was higher, and they could more easily adapt to changes 

related to fruit and vegetable consumption in behavioral 

aspect. 

 

 

 

Table 2. The SPCFVC and KIDMED mean, standard deviation, and interquartile range values of individuals according 

to sexes 

 

Variable 

Females (n=244) Males (n=228) Total (n=472) 

 

p* 𝐗 ± 𝐒. 𝐒. 
Median 

[IQR] 
𝐗 ± 𝐒. 𝐒. 

Median 

[IQR] 
𝐗 ± 𝐒. 𝐒. 

Media

n 

[IQR] 

SPCFVC Cognitive 21.39±5.44 
21.0 

[7.0] 
22.06±6.68 

22.0 

[9.0] 
21.72±6.07 

22.0 

[8.0] 
0.166 

SPCFVC Behavioral 25.64±8.95 
25.0 

[12.0] 
29.16±11.77 

29.0 

[17.0] 
27.34±10.55 

26.0 

[15.0] 
0.002 

SPCFVC Total 47.03±12.60 
46.0 

[16.0] 
51.22±16.46 

51.5 

[19.8] 
49.06±14.73 

48.0 

[18.0] 
0.003 

KIDMED 3.92±2.68 
4.0 

[4.0] 
4.61±2.45 

5.0 

[3.0] 
4.25±2.59 

4.0 

[3.0] 
0.004 

*In data without a normal distribution, the Mann-Whitney U test (Z-table value) statistics were used for the comparison of two 

independent groups with the measurement values. 

SPCFVC: Scale of Processes of Change for Fruit and Vegetable Consumption, KIDMED: Mediterranean Diet Quality Index, IQR: 

Interquartile range, X ̅±S.S.: Mean ± Standard Deviation, n: number 

 

Table 3 presents the assessment of adolescents’ diet 

quality with respect to sex and KIDMED scores. A 

statistically significant relationship was detected between 

sex and KIDMED score groups (p<0.05). Post-hoc was 

performed using standardized residuals. It was found out 

that 48.2% of females had a moderate, 43.4% had a low, 

and 8.4% had a good diet quality. Among the males, on 

the other hand, 31.6% had a low, 55.6% had a moderate, 

and 12.8% had a good diet quality. Low and medium 

KIDMED scores are predominantly seen in females, 

while good KIDMED scores are mainly seen in males. At 

the end of the Post-hoc test, it was seen that the 

significant relationship arose from females and males 

with a low diet quality (p=0.007).  

 

Table 3. The assessment of adolescents’ diet quality with respect to their KIDMED scores 

 Females (n=251) Males (n=234) Total (n=485) p* 

KIDMED n % n % n % 

0.018 
Low ≤3 109 43.4 74 31.6 183 37.7 

Moderate 4-7 121 48.2 130 55.6 251 51.8 

Good ≥8 21 8.4 30 12.8 51 10.5 
* The Pearson χ2-test was used to investigate the relationshipps of two qualitative variables. 

KIDMED: Mediterranean Diet Quality Index, n: number, %: percent 

 

Table 4 presents the comparison of the KIDMED and 

SPCFVC scores of adolescents with regard to age, 

cigarette use, education level of parents, skipping meals, 

the number of meals, the status of healthy diet, and BMI 

groups.  

Statistically significant differences were detected in terms 

of the total, cognitive, and behavioral SPCFVC and 

KIDMED scores (p<0.05) in terms of smoking. The total, 

cognitive, and behavioral SPCFVC and KIDMED scores 

of those who never smoke statistically significantly 

higher than those who smoke, occasionally smoke or who 

quit smoking. 

There are no statistically significant differences in the 

total, cognitive, and behavioral SPCFVC and KIDMED 

scores in terms of the parents’ educational background 

(p>0.05). 

The total KIDMED and SPCFVC scores of those who do 

not skip breakfast were statistically significantly higher 

than those who did (p<0.05). There are no statistically 

significant differences in the total, cognitive, and 

behavioral SPCFVC and KIDMED scores in terms of 

skipping lunch and dinner (p>0.05). 

The KIDMED scores of those who had 2 and 3 main 

meals were statistically significantly higher compared to 

those who had 1 main meal. In the same token, it was 

observed that the KIDMED scores of those who had 3 

main meals were statistically significantly higher 

compared to those who had 2 main meals (p<0.05). When 

it comes to the total and behavioral SPCFVC scores, 

those who had 3 main meals had statistically significantly 

higher scores than those who had 1 main meal (p<0.05). 

There were no statistically significant differences in the 

cognitive SPCFVC scores (p>0.05). 
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As for the number of snacks, the total SPCFVC scores of 

those who had 2 snacks were statistically significantly 

higher compared to those who had 1 snack. The 

behavioral SPCFVC scores of those who had 2 snacks 

were statistically significantly higher than those who had 

1 snack (p<0.05). There were no statistically significant 

differences in the cognitive SPCFVC and KIDMED 

scores in terms of the number of snacks (p>0.05). 

The total, cognitive, and behavioral SPCFVC and 

KIDMED scores of those who believed they had a 

healthy diet and who had information about healthy 

nutrition were significantly higher than those who did not 

think they had a healthy diet and who were not informed 

about healthy nutrition (p<0.05). 

According to the BMI classes, no statistically significant 

differences were detected in terms of the total, cognitive, 

and behavioral SPCFVC and KIDMED scores (p>0.05).

Table 4. Comparison of adolescents’ socio-demographic characteristics and dietary habits with respect to the KIDMED 

and SPCFVC scores 
 KIDMED score SPCFVC Total score SPCFVC Cognitive SPCFVC Behavioral 

Variables X±SS 
Median 

[IQR] 
X±SS Median [IQR] X±SS 

Median 

[IQR] 
X±SS Median [IQR] 

Age 

15 4.35±2.60 5.0 [3.0] 50.57±15.60 51.0 [20.5] 22.12±6.23 22.0 [8.8] 28.45±10.98 27.5 [15.0] 

16 4.44±2.41 5.0 [3.0] 47.80±13.88 47.0 [20.0] 21.66±5.94 21.0 [7.3] 26.14±9.91 26.0 [17.0] 

17 4.21±2.42 4.0 [3.0] 47.66±12.16 45.0 [16.5] 21.66±5.28 22.0 [6.5] 26.00±9.63 24.0 [14.5] 

18 4.25±2.59 4.0 [3.0] 46.90±14.73 46.0 [16.5] 20.13±677 21.0 [9.0] 26.77±10.89 24.0 [13.5] 

p 0.148 ** 0.121 ** 0.146 ** 0.220 ** 

Cigarette use 

Never smoked 4.48±2.50 4.0 [3.0] 50.02±14.60 49.0 [17.0] 22.06±6.01 22.0 [7.0] 27.96±24.52 27.0 [15.0] 

Yes/Sometimes/Quit 3.23±2.75 3.0 [4.3] 44.66±14.59 45.0 [22.0] 20.14±6.14 21.0 [8.0] 24.52±10.49 22.0 [16.5] 

p <0.001 * 0.003 * 0.006 * 0.004 * 

Mother’s education level 

Primary school 4.33±2.64 4.0 [3.0] 50.17±12.01 48.0 [17.0] 22.46±5.37 23.0 [6.0] 27.71±10.48 26.0 [14.0] 

Secondary school 4.13±2.62 4.0 [3.0] 50.57±15.12 52.0 [19.0] 21.78±6.05 22.0 [8.8] 28.79±10.77 27.5 [15.8] 

High school 4.34±2.62 4.0 [3.0] 47.29±14.82 46.0 [18.0] 21.39±6.42 21.0 [9.0] 25.90±10.45 24.0 [14.0] 

College or university 4.16±2.18 4.0 [3.0] 48.30±15.87 50.5 [21.0] 21.05±6.87 21.0 [9.8] 27.25±10.88 28.0 [17.8] 

                                  p 0.848 ** 0.167 ** 0.371 ** 0.128 ** 

Father’s education level 

Primary school 4.17±2.67 4.0 [3.0] 49.57±14.76 48.0 [15.8] 22.15±6.26 23.0 [8.8] 27.42±10.10 26.0 [13.0] 

Secondary school 4.29±2.54 4.0 [4.0] 49.70±15.21 48.0 [18.0] 21.66±6.03 22.0 [8.0] 28.04±10.97 26.0 [15.0] 

High school 4.09±2.51 4.0 [4.0] 48.84±13.71 48.0 [18.0] 22.18±5.56 22.0 [7.0] 26.66±10.29 26.0 [14.0] 

College or university 4.58±2.75 5.0 [3.5] 48.21±15.88 49.0 [20.0] 20.48±6.91 21.0 [9.0] 27.73±10.62 28.0 [17.0] 

                                  p              0.579 ** 0.888 **** 0.411 ** 0.732 ** 

Skipping meals 

Breakfast 
Yes 3.23±2.44 3.0 [3.0] 46.56±13.26 46.0 [17.0] 21.08±5.67 21.0 [7.0] 25.48±9.49 24.0 [14.0] 

No 4.76±2.46 5.0 [3.0] 50.35±15.88 50.0 [19.8] 22.33±6.44 23.0 [9.0] 28.02±11.36 26.0 [15.8] 

p <0.001 * 0.018 *** 0.061 * 0.062 * 

Lunch 
Yes 3.85±2.96 4.0 [4.0] 46.25±14.34 45.0 [19.8] 21.00±6.12 21.0 [8.0] 25.25±9.95 24.0 [16.0] 

No 3.98±2.40 4.0 [4.0] 49.14±14.70 48.0 [19.0] 21.92±6.03 22.0 [8.0] 27.22±10.62 26.0 [15.0] 

p 0.989 * 0.126 * 0.141 * 0.180 * 

Dinner 
Yes 4.06±2.60 3.5 [4.0] 49.73±10.66 51.5 [11.5] 22.55±4.87 23.0 [7.0] 27.18±8.46 27.0 [10.5] 

No 3.93±2.56 4.0 [4.0] 48.17±15.02 47.0 [19.5] 21.56±6.18 21.0 [8.0] 26.61±10.67 25.0 [16.0] 

p 0.960 * 0.372 * 0.366 *** 0.502 * 

Main meal 

1 2.50±2.77 3.0 [3.8] a 45.39±14.96 43.0 [16.0] a 20.03±4.91 21.0 [5.0] 23.35±11.98 23.0 [18.0] a 

2 3.89±2.38 4.0 [3.0] b 46.85±12.82 47.0 [16.0] ab 21.36±6.02 22.0 [8.0] 25.49±9.11 25.0 [14.0] ab 

3 4.76±2.57 5.0 [3.0] c 50.52±15.81 50.0 [19.0] b 22.18±6.18 22.0 [7.0] 28.33±11.27 27.0 [16.0] b 

p <0.001 ** 0.026 ** 0.083 ** 0.039 ** 

Snack 

1 4.27±2.37 4.0 [3.0] 47.70±14.00a 47.0 [16.8] 22.08±5.98 22.0 [6.0] 25.62±10.07 28.5 [16.0] a 

2 4.81±2.77 5.0 [4.0] 52.46±16.56b 52.0 [22.8] 22.12±6.44 22.5 [9.0] 30.33±11.67 30.5 [16.0] b 

3 4.16±2.72 5.0 [4.0] 47.41±13.83ab 49.5 [21.0] 21.41±6.47 21.5 [7.8] 26.00±9.27 29.5 [16.0] ab 

p 0.121 ** 0.037 **** 0.762 ** 0.002 ** 

I have a healthy diet 

Yes  5.17±2.50 5.0 [3.0] 51.92±14.08 51.0 [17.5] 22.62±5.95 22.0 [8.0] 29.30±10.12 28.0 [14.0] 

No 3.70±2.49 4.0 [3.0] 47.34±14.86 47.0 [20.0] 21.18±6.09 21.0 [7.0] 26.16±10.63 25.0 [15.0] 

p 0.001 * 0.001 * 0.016 * 0.001 * 

I have information about healthy diet 

Yes  4.51±2.48 5.0 [3.0] 50.19±14.35 50.0 [18.0] 22.27±5.94 22.0 [7.0] 27.92±10.39 27.0 [15.0] 

No 3.27±2.79 3.0 [3.8] 44.63±15.39 44.0 [18.8] 19.55±6.15 19.0 [7.8] 25.08±10.88 24.0 [12.8] 

p <0.001 * <0.001 * <0.001 * 0.004 * 

BMI group 

Weak (≤18.49) 4.50±2.16 5.0 [3.0] 49.89±13.32 50.0 [16.3] 21.56±5.25 21.0 [6.5] 28.33±9.89 28.0 [14.3] 

Normal (18.5 – 24.9) 4.19±2.76 4.0 [4.0] 48.83±15.17 48.0 [20.0] 21.74±6.38 22.0 [8.0] 27.09±10.78 26.0 [16.0] 

Overweight (25-29.9) 4.16±2.35 4.0 [3.0] 50.02±15.45 48.0 [14.0] 22.47±5.66 23.0 [6.5] 27.55±11.05 25.0 [13.5] 

Obese (≥30) 4.22±1.64 4.0 [2.5] 49.11±13.09 51.0 [18.5] 20.89±4.98 22.0 [5.0] 28.22±9.61 31.0 [19.0] 

p 0.733 ** 0.860 **** 0.818 ** 0.632 ** 
SPCFVC: Scale of Processes of Change for Fruit and Vegetable Consumption, KIDMED: Mediterranean Diet Quality Index, IQR: Interquartile range, X ̅±S.S.: Mean ± Standard 

Deviation 

* In data without a normal distribution, the Mann-Whitney U test (Z-table value) was used for the comparison of two independent groups with the measurement values. 
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** In data without a normal distribution, the Kruskal-Wallis H test (χ2-table value) statistics were used for three or more independent groups.  

*** In data with a normal distribution, the independent sample t-test (t-table value) was used for the comparison of two independent groups with the measurement values. 

**** In data with a normal distribution, ANOVA (F-table value) was used to compare the measurement values of three or more independent groups in the data with normal distribution 
 

The correlation analysis between the scores of KIDMED 

and SPCFVC of adolescents is presented in Table 5. A 

positive, weak, and statistically significant relationship 

was detected between the KIDMED scores of females 

and the cognitive, behavioral, and total SPCFVC scores 

(p<0.05). A positive, weak, and statistically significant 

relationship was detected between the KIDMED scores of 

males and the cognitive, behavioral, and total SPCFVC 

scores (p<0.05). A positive, weak, and statistically 

significant relationship was detected between the 

KIDMED scores of the whole sample and the cognitive, 

behavioral, and total SPCFVC scores (p<0.05). 

 

Table 5. Correlation analysis between KIDMED scores and SPCFVC scores in terms of sex 

 Females (n=251) Males (n=236) Total (n=487) 

 r* p r* p r* p 

SPCFVC Cognitive 0.269 <0.001 0.196 0.003 0.250 <0.001 

SPCFVC Behavioral 0.359 <0.001 0.188 0.004 0.289 <0.001 

SPCFVC Total 0.362 <0.001 0.215 0.001 0.303 <0.001 

* The Spearman’s correlation coefficient was used to examine the relationship of two qualitative variables. 

KIDMED: Mediterranean Diet Quality Index, SPCFVC: Scale of Processes of Change for Fruit and Vegetable Consumption 

DISCUSSION 

The main purpose of adolescent individuals’ diet is to 

maintain healthy growth and development with regard to 

body and soul, and in social terms. Growth and 

development were achieved by an adequate and balanced 

diet. Furthermore, resistance against diseases is 

strengthened. Additionally, dietary habits acquired during 

adolescence and childhood have an important role in 

increasing school success, developing cognitive 

functions, ensuring bone development, and preventing 

some acute and chronic disease that might appear in 

advanced ages. Acquiring wrong dietary habits during 

these periods may lead to permanent damages and 

negatively affect health for a lifetime (22–24).  

This study, which was carried out with 487 volunteer 

high school students, 251 females (51.5%) and 236 males 

(48.5%) aged between 15–18 years, assessed adolescents’ 

adherence to the Mediterranean diet and the process of 

change of fruit and vegetable consumption and 

determined the related factors. According to the TNHS 

2010 data, the most comprehensive nutrition survey 

carried out in Turkey, 1.5% of individuals in the 15–18 

age group were weak, 16.6% were normal-weight, 13.5% 

was overweight, and 8.3% were obese (25). Based on the 

BMI values, 17.8% of the participants were weak, 69.2% 

were normal-weight, 11.1% were overweight, and 1.9% 

were obese. When the TNHS 2010 data about 

adolescents’ status of skipping meals were examined, it 

was seen that 17.3% of the males and 24% of the 

femaless aged between 15–18 years skipped breakfast. It 

was reported that a decrease was observed in the rate of 

skipping breakfast among males and females with 

advancing age. It was found that the rate of skipping 

lunch was 10% among males and 15.3% among females 

in the 15–18 age group. Furthermore, the rate of skipping 

dinner was 2.7% among males and 8.3% among females 

(25). In our study, on the other hand, it was revealed that 

58.9% of individuals skipped breakfast, 30.5% skipped 

lunch, and 10.6% skipped dinner. It was seen that 24.8% 

of individuals had three or more snacks. The data of 

TNHS 2010 indicate that 4.4% of individuals consumed 

one main meal, 22.6% consumed two main meals, and 

71.7% consumed three main meals (25). In our study, 

however, 8.4% of individuals consumed one, 38.2% 

consumed two, and 53.4% consumed three main meals. 

When the snack consumption of individuals was 

examined, it was seen that 38.6% consumed one, 36.6% 

consumed two, and 24.8% consumed three snacks.  

 It was found out that the mean scores of SPCFVC, the 

behavioral subscale of SPCFVC, and KIDMED were 

higher among  males than females (Z=-2.965; p=0.003; 

Z=-3.092; p=0.002; Z=-2.905; p=0.004, respectively). 

Therefore, it was determined that the diet quality of males 

was higher, and they could more easily adapt to changes 

related to fruit and vegetable consumption especially in 

behavioral aspect. In a study carried out in 2017 by 

Aygün and Muslu (26), it was found that the mean scores 

of females were statistically significant and higher than 

the scores of males in cognitive and behavioral process 

subscales. The majority of studies report that females 

have habits of consuming more fruit and vegetables than 

males in adolescence (27,28). The Mediterranean diet is a 

dietary pattern with protective effects against numerous 

diseases like cardiovascular diseases, obesity, diabetes, 

and cancer, which consists of healthy dietary habits. A 

statistically significant relationship was detected between 

sex and KIDMED score groups (p<0.05). It was found 

out that 48.2% of females had a moderate, 43.4% had a 

low, and 8.4% had a good diet quality. Among the males, 

on the other hand, 31.6% had a low, 55.6% had a 

moderate, and 12.8% had a good diet quality. Low and 

medium KIDMED scores are predominantly seen in 

females, while good KIDMED scores are mainly seen in 

males. Serra-Maje et al. (20) reported that the number of 

males who had moderate and low scores was higher than 

girls (50.2% vs 49.9%; 5.9% vs 4.7%, respectively), but 

more girls had high scores than males (45.4% vs 43.9%). 

In the study by Sahingoz and Sanlier (29), the number of 

males who had moderate scores was higher than females 

(61.5% vs 56.7%); however, the number of girls who had 

high and low score was higher than males (24.9% vs 

21.1%; 18.4% vs 17.4%). The total, cognitive, and 

behavioral SPCFVC and KIDMED scores of those who 

never smoke statistically significantly higher than those 
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who smoke, occasionally smoke or who quit smoking. 

Studies show that adherence to the Mediterranean diet is 

significantly correlated with being a non-smoker (30,31). 

The study carried out by Peng et al. (31) with 5268 

adolescents aged 11–19 years reported that the KIDMED 

scores of smoking males were significantly lower. The 

KIDMED and SPCFVC scores of those who thought they 

had a healthy diet and had information about healthy diet 

were significantly higher than those who thought they did 

not have a healthy diet and did not have information 

about healthy diet. These individuals having higher 

SPCFVC scores and a greater adherence to the 

Mediterranean diet can generally be explained with the 

fact that they adopted a healthier lifestyle. 

In our study, the KIDMED scores of those who had 2 and 

3 main meals were statistically significantly higher 

compared to those who had 1 main meal. Similarly, it 

was observed that the KIDMED scores of those who had 

3 main meals were statistically significantly higher 

compared to those who had 2 main meals (p<0.05). When 

it comes to the total and behavioral SPCFVC scores, 

those who had 3 main meals had statistically significantly 

higher scores than those who had 1 main meal (p<0.05). 

In Sahingoz and Sanlier (29), a difference was detected 

between the KIDMED scores of adolescents who ate two 

meals and those who ate 3/4 meals a day. It was 

determined that both the KIDMED and SPCFVC scores 

of adolescents who did not skip breakfast were higher 

than those who did. This is similar to the results of 

Sahingoz and Sanlier (29), which was carried out with 

890 adolescents. Del Mar et al. (32) showed that the 

adolescents who frequently skipped breakfast and who 

said that they had less than three meals daily and 

consumed snacks received the lowest KIDMED score. It 

is thought that a high number of meals and not skipping 

meals can increase the variety of foods in the diet and 

positively affect the adherence to the Mediterranean diet 

and the behavior of fruit and vegetable consumption.  

The age, the education level of parents, and the mean 

scores received from KIDMED and the total SPCFVC, 

cognitive and behavioral process subscales were not 

different across the groups. Aygün and Muslu (26) found 

out that students whose parents had high school and 

university education obtained higher mean scores from 

SPCFVC cognitive and behavioral process subscales. In 

another study, it was reported that as the mother’s level of 

education increased, the KIDMED scores of adolescents 

rose significantly. However, no differences were detected 

between father’s level of education and the KIDMED 

scores (29). This difference can be explained with the fact 

that the education level of mother and father was lower in 

our study than other studies.  

A positive, weak, and statistically significant relationship 

was detected between the KIDMED scores of girls and 

the cognitive, behavioral, and total SPCFVC scores 

(p<0.05). A positive, weak, and statistically significant 

relationship was detected between the KIDMED scores of 

males and the cognitive, behavioral, and total SPCFVC 

scores (p<0.05). A positive, weak, and statistically 

significant relationship was detected between the 

KIDMED scores of the whole sample and the cognitive, 

behavioral, and total SPCFVC scores (p<0.05). This 

linear association between adherence to the KIDMED 

index and SPCFVC can be based on the fact that four of 

the 16 items involved in the KIDMED index investigate 

fruit and vegetable consumption. Therefore, increasing 

fruit and vegetable consumption among adolescents by 

encouraging behavior changes is of great importance as it 

can enhance adherence to the Mediterranean diet.  

This study was conducted only in the province of Ankara 

and thus might not represent all of the Turkish adolescent 

population, which can be considered as the study 

limitation. Nevertheless, it is among the strengths of our 

study that the sample chosen to represent the adolescent 

group was large and the socio-demographic factors of the 

participants were included in the study.  

CONCLUSION 

It was seen in the study that the adherence of adolescents 

to the Mediterranean diet was at low and moderate level. 

It was also found that males showed a better adherence to 

the Mediterranean diet and their SPCFVC scores were 

higher. It was determined that factors such as cigarette 

use, skipping meals, main meals, snacks, and having 

information about healthy diet affected the Mediterranean 

Diet Quality Index and fruit and vegetable consumption 

behaviors. Dietetics should be given more importance in 

school curricula and students’ access to fruit and 

vegetables should be facilitated in order to have 

adolescents acquire healthy dietary habits. 
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