GEVHER NESIBE JOURNAL OF MEDICAL & HEALTH SCIENCES | ISSN 2717-7394

Arrival Date: 11.11.2022 | Published Date: 30.04.2023 | Vol: 8, Issue: 2| pp: 339-346 | Doi Number: http://doi.org/10.5281/zenodo.7924820

EVALUATION OF THE RELATIONSHiP BETWEEN ADHERENCE TO
MEDITERRANEAN DIET IN 14- 16 YEARS OLD ADOLESCENTS AND THEIR
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14-16 YAS ADOLESANLARIN AKDENiZ DIYETINE UYUMU iLE BAGIRSAK SAGLIGI
ARASINDAKI ILISKININ DEGERLENDIRILMESI
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ABSTRACT

Aims: This research, it was aimed to evaluate relationship between adaptation of Mediterranean Diet in
adolescents and its intestinal health.

Methods: The study was included 200 students who were aged between 14-16 and studied in Antakya High
School in the academic years of 2019-2020. In this study, the nutritional habits of individuals, are evaluated
by 24-hour dietary record form and food frequency questionnare; intestinal health was questioned by Bristol
Stool Scale questionnaires and adherence to the Mediterranean Diet was evaluated by the KIDMED index
scale. The questionnaires were administered by face-to-face interview method.

Results: In this study was evaluated ; 66,3% of girls had an optimal quality; 31,5% of girls had a mild quality,
2,2% of girls had a low quality; 68,5% of men had an optimal quality, 26,9% of men had a mild quality, 4,6%
of men had a low quality of Mediterranean Diet. Mediterranean Diet Quality Index (KIDMED) score results
of adolescents weren’t found to be significantly different by gender of adolescents (p>0.05). According to
Bristol Score of adolescents 1,1 % of girls had slow colonic transit time, 95,7% of girls had normal colonic
transit time, 3,3% of girls had rapid colonic transit time; 9,3% of men had slow colonic transit time, 86,1%
of men had normal colonic transit time, 4,6% of men had rapid colonic transit time. Bristol Scores of
adolescents were found statistically different according to their gender (p=0.029; p<0.05).

Conclusion: As a result of this study, it was observed that high adherence to the Mediterranean Diet in
adolescents had a positive effect on intestinal health.
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OZET

Amag: Bu caligmada, 14-16 yas arasi adolesanlarin Akdeniz Diyetine uyumu ile bagirsak sagligr arasindaki
iligkinin degerlendirilmesi amaglanmistir.

Gerec ve Yontem: Calismaya, Antakya bolgesinde yasayan 14 -16 yas araliginda, devlet okuluna giden 200
adolesan dahil edilmistir. Arastirmada, adolesanlarin beslenme aligkanliklari, 24 saatlik geriye doniik besin
tiketim kaydi ve besin tiiketim sikligr ile, bagirsak sagligi Bristol Diski skalast ve Akdeniz Diyetine uyumu
“Akdeniz Diyeti Kalite indeksi” (KIDMED indeksi) formu kullanilarak degerlendirilmistir.

Bulgular: Caligmaya katilan kizlarin % 66,3iiniin Akdeniz diyetine en uygun diyet kalitesinde; % 31,5’inin
orta diizeyde, %2,2’sinin en diisiik diyet kalitesinde; erkeklerin % 68,5’inin en uygun diyet kalitesinde,
%?26,9’unun orta diizeyde, %4,6’sinin en diisiik diyet kalitesinde uyum sagladig1 saptanmistir. KIDMED
skorlama ile elde edilen diyet kalite diizeyleri cinsiyetlere gore istatistiksel olarak anlamli farklilik
gostermemektedir (p>0.05). Kizlarin %1,1’inde yavas kolonik tasima, % 95,7’sinde normal kolonik tagima,
% 3,3’tinde hizli kolonik tagima goriiliirken; erkeklerin % 9,3’tinde yavas kolonik tagima, % 86,1 ’inde normal
kolonik tagima, % 4,6’sinda hizli kolonik tagima goriillmektedir. Adolesanlarin cinsiyetine gore Bristol skorlari
arasinda istatistiksel olarak farklilik saptanmistir (p=0.029; p<0.05).

Sonug¢: Bu c¢alisma sonucunda, addlesanlarda Akdeniz Diyetine uyumun, bagirsak sagligini olumlu yonde
etkiledigi goriilmiistiir.

Anahtar Sozciikler: Addlesan, Akdeniz Diyeti Uyumu, Bagirsak Sagligi.
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INTRODUCTION

The World Health Organization (WHO) is defined the 10-19 age group as adolescents. Adolescence
term is identified that transition from childhood to adulthood term with accelerated of development.
Healthy eating habits, which is gained during adolescence term, play an important role in preventing
chronic diseases that may occur in later ages (Demirezen & Cosansu, 2005). Inadequated and
imbalanced diet during adelescence term is triggered that many diseases such as obesity, diabetes,
protein-energy malnutrition, cardiovascular diseases, vitamin and mineral deficiencies (Toro et al.,
2006).

The Mediterranean Diet is an examplary diet, which is providing adequate and balanced
nutrition (Kasike1, 2010). The Mediterranean Diet is a diet that emerged with the eating habits of people,
who are being lived in the Mediterranean region. The Mediterranean Diet is a diet model that are
consumed fresh fruits and vegetables, legumes, cereals, nuts, peanuts are walnuts abundantly; fish, diary
products and poultry in moderate level; red meat in low amount. Olive oil is the most preferred as a fat
in this diet model (Cabrera et al., 2015). It was considered that Mediterranean Diet has protective effect
for providing cardiovasculer diseases, obesity and diabetes. It has been reported that the Mediterranean
Diet has positive effects on the prevention of obesity in adolescents (Tognon et al., 2014). In a study
which is conducted by adolescents, it was concluded that adherence to the Mediterranean Diet was
negatively associated with being overweight and increased body fat (Mistretta et al., 2017).

Nutritional habits have an important role in being healthy gut. The gut microbiome is main
indicator of whether the diet is healthy or unhealthy due to the microbial metabolites are released in gut
microbiome (Gutiérrez-Diaz, Fernandez-Navarro, Sanchez, Margolles, & Gonzilez, 2016). The
Mediterranean Diet is a rich in fruits, vegetables, grains and legumes (Mistretta et al., 2017). It was
observed that who is high adherance to Mediterranean Diet, has high fecal propionate and butyrate short
chain fatty acids concentration in gut. The positive effects of the Mediterranean Diet on health are
thought to be due to the positive effects it creates on the gut microbiota (Gutiérrez-Diaz et al., 2016).

This research, it was aimed to evaluate relationship between adaptation of Mediterranean Diet
in adolescents and its intestinal health.

MATERIALS AND METHODS
In this study, 265 people were invited to the study end of the study 200 adolescents were included who
the ages of between14-16 and living in Antakya region. Written and herbal information was provided
with ‘Parent/Guardian Informed Consent Form’ given to volunteers, who are accepted to participate in
this study, because of volunteers age under the 18 years old in this study.

Ethics committee approval for the conduct of the study was obtained by Acibadem University
Medical Research Evaluation Board (ATADEK) at the meeting humbered 2019/18 and on 21.11.2019
with the decision number 2019-18/25.

General Characteristics and Demographic Data

In general information, the gender, age, nutritional habits of adolescents and demographic characteristics
of the adolescents’ parents were questioned. The eating habits of adolescents were evaluated by *’24
Hour Dietary Recall’” and “’Food Frequency Questionnaire’’.

Dietary Record

The retrospective 24-hour dietary record was filled with adolescents.

In this survey, the foods consumed by the adolescents in the last 24 hours and their amounts were
determined. The researcher was determined the ingredients of the meals consumed by the adolescents
and the amount corresponding to one portion by using ‘Standard Recipe’ book (Merdol, 2011).

Food Frequency Questionnaire Form

In the food frequency questionnaire form was questioned which foods, how often and what quantity are
consumed by adolescents. The daily consumption amounts of each food group consumed by adolescents
were calculated using the "Computer Assisted Nutrition Program, Nutrition Information Systems
Package Program (BEBIS). Adolescents’ dietary intake of nutrients was compared by using daily
reference intake that should be according to TUBER (TUBER, 2016).
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Mediterranean Diet Quality Index
Mediterranean Diet Quality Index has 16 questions. KIDMED index has included 12 question that are
positive, 4 questions that are negative questions. If adolescents are answered “’yes’’ the positive
questions; they will be taken +1 points. If aolescents are answered “’yes’’ the negative questions; they
will be taken -1 points. By summing the scores ranging from 0-12 were obtained at the and of the
evaluation.

The results of scores obtained are divided into three categories. If the result is >8, optimal
adherence to the Mediterranean Diet; a score of 4-7 is moderate adherence to he Mediterranean Diet
and <3 is low adherence to Mediterranean Diet (Cabrera et al., 2015).

Bristol Stool Scale

The shape and consistency of stool was determined and marked by adolescents with Bristol Stool Scale
and evaluated by the researcher. Type 1 stool is indicative of constipation; type 7 stool is indicative of
dierrhea. Type 1 stool is the longest intestinal transit time; type 7 stool is the shortest intestinal transit
time. Type 3 and Type 4 stool types are indicative of healthy gut (Savici & Karaca, 2019).

Statistical Evaluation of Data

NCSS (Number Cruncher Statistical System) 2007 (Kaysville, Utah, USA) program was used for
statistical analysis. Descriptive statistical methods (mean, standard deviation, median, first quartile, third
quartile, frequency, percentage, minimum, maximum) were used while evaluating the study data. The
conformity of quantitative data to the normal distribution was tested with the Shapiro-Wilk test and
graphical examinations. One-way analysis of varience and binary evaluations with Bonferroni
correction were used for comparisions between groups of more than two normally distributed
quantitative variables. Kruskal-Wallis test ve Dunn-Bonferroni test were used for comparisions between
groups of more than two quantitative variables that did not show normal distribution. Repeated measures
analysis of variance was used for within group comparisions of normally distributed quantitative
variables, and Bonferroni corrected pairwise evaluations were used for pairwise comparisions. Pearson
chi-square test and Fisher-Freeman-Halton exact test were used to compare qualitative data. Statistical
significance was accepted as p<0.05.

RESULTS
This study was occured with 200 adolescents that were living in Antakya region and attending public
high school in 2019-2020 years. The ages of adolescents that were participating in this study were ranged
from 14 to 16; with mean age of 14,65+0,66.

There was no found statistically significant difference between the total scores of adolescents’
adherence to Mediterranean Diet according to the education levels of the adolescents’ parents (p>0.05)
(Table 1).

Table 1. Adolescents' Adherence to the Mediterranean Diet Score According to the Education Level of Their
Parents

Optimal Diet Medium Diet Very Low Diet

Quality Quality Quality p
n % n % n %
Primary school 35 25,9 17 29,3 1 14,2
Fathers’ Middle School 47 34,8 20 34,5 2 28,6
Education Level 40.897
High School 23 17,0 7 12,1 2 28,6
University 30 22,3 14 24,1 2 28,6
Primary school 54 40,0 27 46,6 1 14,3
Mothers’ Middle School 35 25,9 15 25,9 2 28,6 20.463
Education Level  High School 26 19,3 8 13,8 1 14,3
University 20 14,8 8 13,8 3 42,9

aPearson Chi-Square
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It was determined that 67,5% of adolescents were adapted with optimal quality; 29% of
adolescents were adapted with medium quality; 7% of adolescents were adapted with low quality of
Mediterranean Diet. Diet quality levels was obtained by KIDMED scoring did not show a statistically
significant difference according to genders (p>0.05) (Table 2).

Table 2. Distribution of Scores to Adherence the Mediterranean Diet by Gender

Total (n=200)  Girl (n=92) Men ( n=108)
p
n % n % n %
Optimal Diet Quality
135 67,5 61 66,3 74 68,5
(KIDMED Score >8)
Moderate Diet Quality
58 29,0 29 31,5 29 26,9 40,531
(KIDMED Score 4-7)
Very Low Diet Qualit
Y Quality 7 3,5 2 2,2 5 4,6

(KIDMED Skoru <3)
2 Pearson Chi-Square

The daily mean energy intake of adolescents was 1577,3+289,81 kcal/day. The daily mean
carbohydrate intake was 167,94+47,80 g/day; the mean of protein intake was 59,39+18,64 g/day; the
mean of fat intake was 72,44+25,91 g/day. The daily mean of fiber intake of adolescents was 12,78+5,00
g/day. The daily mean of polyunsaturated fatty acid intake was 12,07+8,71 g/day. The daily mean of
cholesterol intake of adolescents was 311,96+178,85 mg/day. The daily mean of monounsaturated fatty
acid intake was 24,85+10,38 g/day. The daily mean of saturated fatty acid intake was 30,23+11,17 g/day.
The daily mean of EPA intake was 0,05+0,20 g/day; DHA was 0,20+0,34 g/day (Table 3).

Table 3. Evaluation of Daily Dietary Macronutrient Levels of Adolescents

Macro Nutrients

Food Consumption Taken Above TUBER

Recommendations

Median (Min-Maks)

Mean+Sd

Energy (kcal/day) 14448 (1305,8-2778) 1577,3+289,81

Protein (g/day) 57,4 (19,9-115,4) 59,39+18,64

Protein (TE%) 15 (6-32) 15,54+4,57 *
Fat (g/day) 71,3 (12,7-152,5) 72,44+2591

Fat (TE%) 42 (8-72) 40,56+11,01 *
Carbohydrate (g/day) 162,7 (50,3-318,4) 167,94+47,80

Carbohydrate (TE%) 43 (14-78) 43,93+11,30 .
Fiber (g/day) 12,3 (2,6-30) 12,78+5,00

Cholesterol (mg/day) 319,1 (8,5-792,6) 311,96+178,85 <
Polyunsaturated fatty acid (g/day) 9,3 (1,5-44,8) 12,07+8,71

Polyunsaturated fatty acid (%) 4,2 (1,3-7) 4,07+1,04

Monounsaturated fatty acid
(g/day)

23,4 (3,9-62,7)

24,85+10,38

Saturated fatty acid (g/day) 31,1 (6,5-66,2) 30,23£11,17 Y
EPA (g/day) 0(0-1,7) 0,05+0,20
DHA (g/day) 0,1(0-2,8) 0,20+0,34
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The consumption frequency of milk, mutton and egg was found significantly higher in men than
girls (p=0.015; p<0.05). The consumption frequency of legumes, fruits, vegetables and table sugar was
found significantly higher in girls than men (p=0.004; p<0.01). The consumption frequencies of all other
foods didn’t differ statistically significantly according to genders (p>0.05).

In this study, when Bristol Score is examined of adolescents slow colonic transit time was 5,5%;
normal colonic transit time was 90,5%; rapid colonic transit time was 4% of adolescents
(Table 4). There was found that a statistical difference between Bristol Scores according to the gender
of the adolescents (p=0.029; p<0.05).

Table 4. Evaluation of Bristol Scores According to Gender
Total (n=200) Men(n=108) Girl (n=92)

n % n % n %

Slow colonic transit time 11 55 10 9,3 1 1,1
Bristol Score Normal colonic transit time 181 90,5 93 86,1 88 95,7  b0,029*
Rapid colonic transit time 8 4,0 5 4,6 3 3,3

PFisher’s Freeman Halton Test *p<0.05(1, 2) scores: slow colonic transit time
(3,4) scores: rormal colonic transit time (5-7) scores: rapid colonic transit time

There wasn’t been statistically significant difference between Bristol Score and Mediterranean
Diet compliance scores (p>0.05) ( Table 5).

Table 5. Comparison of Bristol Score and Mediterranean Diet Compliance Score

Mediterranean Diet Compliance Score

Medium .
Optimal Diet Diet Very Low Diet D
Quality :
Quality Quality
n % n % n %
Slow colonic transit time 8 59 3 52 0 0
. b0, 725
Bristol . . J
Normal colonic transit time 123 91,1 51 87,9 7 100
Score
Rapid colonic transit time 4 3,0 4 6,9 0 0

PFisher’s Freeman Halton Test (1, 2) scores: slow colonic transit time
(3,4) scores: rormal colonic transit time (5-7) scores: rapid colonic transit time

DISCUSSION

Healthy eating habits is gained during adolescence term that is one of the most important factors that
directly affect the whole life of individual (Yavuz & Ozer, 2019). In his study was evaluated,
adolescents, who was aged 14-16 years, adherence to Mediterranean diet which is rich in fruits,
vegetables, grains, legumes and antioxidants, the relationship between adherence to the Mediterranean
Diet and intestinal health.

In a study, examining the eating habits of adolescents aged 10-18 in Kocaeli, 53% of the
adolescents were girls and 47% were boys; and their mean age was 13.8 + 2.46 years (Aksoydan &
Cakir, 2011). In a cross-sectional study, examining the adherence to the Mediterranean Diet of
adolescents with a mean age of 14.83+1.10 years in Spain, they were 49.9% of boys and 50.1% of girls
(Galan-Lopez, Sanchez-Oliver, Ries, & Gonzalez-Jurado, 2019). Of the 200 adolescents who were
participating in this study, 54.0% (n=108) were boys and 46.0% (n=92) were girls; The mean age is
14.65+0.66 years.
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In a study conducted in Samsun, when the sociodemographic characteristics of the students'
parents were examined, there was no found significant relationship between the education level and
occupation of the mothers and the students' eating attitudes (p>0.05) (Uzdil, Ozenoglu, & Gékge, 2017).
In a study examining the eating attitudes of high school students, there was no found significant
relationship between the education level of the parents and the healthy eating attitudes of the students.
(p>0.05) (Uskun & Sabapli, 2013). In this study, when the total scores of adolescents' adherence to the
Mediterranean Diet were examined according to the education levels of the parents; there was no found
statistically significant difference (p>0.05).

Sahingdz et al. study, was observed to adherence of adolescents to Mediterranean Diet
according to the KIDMED index scores, 59.2% of the adolescents comply with a moderate quality and
22.9% with an optimal quality to diet. KIDMED score did not differ statistically significantly between
boys and girls (t=0.907, p>0.05) (Sahingoz & Sanlier, 2011). Mariscal et al. study, when the
classification of adolescents according to the KIDMED index it was observed that 46.9% of the
adolescents were of optimal quality, 51.1% of them were of medium quality of adherence the diet. There
was no found statistically significant difference in the quality of adherence to diet between girls and
boys (P = 0.806) (Mariscal-Arcas et al., 2009). In this study, when the Mediterranean Diet quality was
examined according to the KIDMED score, it was found that 67.5% of the adolescents with optimal
diet quality, 29% of adolescents with the medium diet quality, and 7% of adolescents with low diet
quality level. In this study, the KIDMED score didn’t differ significantly by gender. (p>0.05).

Bas et al. study, the average daily energy intake of adolescents was stated as 1876,16 + 608
kcal/day. (Bas et al., 2005). Giimiis ve ark., study, the average daily energy intake of adolescents was
stated as 1551.0+539.88 kcal/day (Giimiis, Bulduk, & Akdevelioglu, 2011). In this study, the average
daily energy intake of adolescents 1577,3+289,81kcal/day. Bas et al. study, the mean carbohydrate
intake of adolescents was 51,7+6.9 TE % (total energy); mean protein intake was 13,4+2.7 TE%; the
mean fat intake was 34,8 £ 6.4 TE % (Bas et al., 2005). In this study, 43,39+11.30% of the total energy
came from carbohydrates; 15,54+4.57% proteins; fats 40,56+11.01%. In this study, average daily fiber
intake of adolescents was 12,78+5.00 g/day; it could not meet the TUBER recommendations (Rehberi,
2016). Gumus et al. study, the cholesterol intake of adolescents was found to be 123,8+97.33 mg/day
(Gumiis et al., 2011). In this study, the average daily cholesterol intake of adolescents was
311,96+178.85 mg/day. Bas et al. study, the saturated fatty acid intake of adolescents was found to be
11,0£8.3 g/day (Bas et al., 2005). In this study the saturated fatty acid intake of adolescents was
30,23+11,17 g/day. Bas et al. study, the monounsaturated fatty acid intake of adolescents was found to
be 12,9+£8.4 g/day; polyunsaturated fatty acid intake was 6,1+4.4 g/day (Bas et al., 2005). In this study
the monounsaturated fatty acid intake of adolescents was found average 24,85+10.38 g/day;
polyunsaturated fatty acid intake was 12,07+£8,71 g/day. In this study, the average intake of EPA was
0,05+0.20 g/day; the average amount of DHA intake was 0,20+0.34 g/day. In this study, EPA+DHA
intake of adolescents was below TUBER recommendations (Rehberi, 2016).

In Savici and Karaca's study, 68.2% of individuals were found to have type 3 and type 4 stools
according to Bristol Stool Scale (Savict & Karaca, 2019). In Bakan’s study was found, the most of
adolescents had stool type 3 and type 4 according to Bristol Stool Scale (Bakan, 2018). In this study,
when Bristol Scores were examined in all adolescents, slow colonic transit time of 5.5%, normal colonic
transit time of 90.5% (type 3 or type 4) and rapid colonic transit time of 4% were observed.

Macedo et al. study, a significant relationship was found between constipation and low-fiber
diet in girls (Macédo, Albuquerque, Tahan, & Morais, 2020). In Savici and Karaca's study, there was no
found statistically significant correlation between daily intake of water-soluble and insoluble fiber and
total fiber content, with Bristol scores (p>0.05) (Savic1 & Karaca, 2019). Guimaraes et al. study, dietary
fiber intake, colonic transit time and stool frequency of adolescents were investigated. Fiber
consumption was found to be lower in individuals with normal colonic transit time, but it was not
statistically significant (p>0.05) (Guimaraes, Goulart, & Penna, 2001). In this study, a statistical
difference was found between Bristol Scores according to the gender of the adolescents
(p=0.029;p<0.05). The high rate of normal colonic transit time in girls is thought to be related to the
high consumption of legumes, vegetables and fruits in girls.
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CONCLUSION

As a result, it is very important to explain the importance of the Mediterranean Diet model and to
regulate the eating behavior in the early period of adolescents with healthy eating habits and to protect
their intestinal health.
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