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ABSTRACT

Obijective: This study was conducted to evaluate the effect of an online nutrition training program about the Mediterranean diet for 8 weeks in
overweight and obese female high school students on anthropometric measurements and diet quality.

Methods: A total of 86 students between the ages of 14-18 years were included in the study, and they were divided into two groups as nutrition
training (n=44) and control groups (n=42). The Mediterranean Diet Quality Index (KIDMED) scores were calculated and anthropometric
measurements of groups were taken by the dietician at the beginning and at the end of the study.

Results: The KIDMED score of the nutrition training group was 4.59+2.40 at the beginning, later on it increased to 7.4312.57 after the program
(p=.001). After the program, it was determined that the difference between the KIDMED scores of the nutrition training and control groups
were statistically significant (p=.034), however the decrease in body weight (p=.09), BMI (p=.64), and waist circumference (p=.06) were similar
between groups.

Conclusion: As a result of the study, it can be said that online nutrition training program about the Mediterranean diet for 8 weeks may affect
the diet quality positively of overweight and obese female adolescents, but long-term programs should be planned to determine the effects on
anthropometric measurements.
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1. INTRODUCTION

Adolescent obesity is a major public health problem that is apnea, chronic hypoxemia, orthopedic problems, depression
becoming more frequent in both emerging and industrialized and anxiety (1). Adolescent obesity is also associated with the
countries, and it is linked to genetic, environmental, child school absenteeism and reduced quality of life (5).

psychological, socioeconomic, and cultural variables. It has
been stated that the prevalence of obesity in school age
and adolescence has increased approximately 4.5 times in
the last 40 years (1). In the 2016 report of the World Health created and implemented all around the world. On the other
Organization (WHO), 18% of children and adolescents aged hand, school-based intervention programs are frequently

In order to minimize and control adolescent obesity,
international and local policies and programs have been

5-19 years were reported to be overweight and obese (2). preferred to control obesity in adolescents (6-9).
According to the results of Turkey Nutrition and Health  gchools are ideal places to provide nutrition training for children
Survey-2017 (TBSA-2017), 34.0% of adolescents between and adolescents and also evaluate their nutritional status (10-

the ages of 15-18 years in Turkey are overweight, 27.8% are
obese and 3.7% are morbidly obese (3). While 18.6 percent
of children and adolescents aged 9-18 living in the Turkish
Republic of Northern Cyprus (TRNC) are overweight, 16.2%
are obese (4).

12). Inthe period from pre-school to high school, comprehensive
and regular nutrition training given by dietitians in schools is very
important to improve nutritional status, academic performance
and public health (8). In addition, nutrition training programs
can help adolescents gain awareness and become more
Overweight and obese adolescents are at the risk of various conscious individuals by providing the skills, social support and
health problems, includinginsulin resistance, hyperinsulinemia, environmental reinforcement they need to adopt healthy eating
type 2 diabetes, hypertension, hyperlipidemia, asthma, sleep behaviors (13).
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The goal of school-based nutrition training programs is to
promote intake of vegetables, fruits, legumes, and whole
grain foods while decreasing consumption of items rich
in energy, saturated fat, and salt (8,14). These diet related
suggestions are largely based on the Mediterranean diet
(MD). The MD is widely considered as one of the healthiest
diet models. With increased adherence to the MD, it is
possible to protect and improve health against obesity and
other chronic diseases (15,16).

In a cross-sectional study, 1643 adolescents aged 11-16
years were included and it was determined that the risk
of being overweight and obese decreased by 30% with
increasing adherence to the MD (17). In a recent study, it
was emphasized that 8-week nutrition training about the MD
given to adolescents aged 11-16 years, increases the level of
nutrition knowledge and therefore that may be effective in
preventing future health problems (18).

Today, in order to provide behavioral change, nutrition
training using digital technologies comes to the forefront
(19). In order to create a permanent behavioural change in
adolescents, it is recommended that nutritional intervention
programs to be made using innovative multimedia
technology tools (20). Due to the intense use of computers
and the internet both at school and outside of school (21), it
is suggested that online nutrition training can be beneficial
in increasing the level of nutrition knowledge, especially in
overweight and obese adolescents (22).

This study was conducted to evaluate the effect of an online
nutrition training program about the MD adaptation on
anthropometric measurements and diet quality for 8 weeks
in overweight and obese female high school students.

2. METHODS

2.1. Study Population and Desing

This case-control study was conducted between December
2019 and May 2020. The study included a total of 86 adolescent
females aged 14-18 years who were overweight or obese (>
85th percentile) according to the WHO’s Body Mass Index
(BMI) percentile for age and gender (23), and who did not have
any chronic health concerns other than obesity. Because of
the higher frequency of food addiction, stress, and depression
among obese adolescent girls, it was projected that this group
would have a greater need for nutrition training (24).

Initially, the girls were evaluated with a questionnaire on age,
nutritional habits, and adherence to the MD. Overweight
and obese adolescent girls were analyzed in terms of age,
anthropometric measures, energy, macronutrients, fiber
intake, and mean KIDMED score. They were randomly
separated into two groups, with no statistically significant
difference between the groups (Table ). A simple
randomization method was used in this study.

It was calculated that 86 cases, 43 in each group, would be
needed for the study, assuming that the pretest-posttest data

would be tested using the Wilcoxon signed-rank test, with an
error probability of 0.05 and a statistical power of 80%. In
the study, 44 participants were included in both groups but
2 people in the control group were excluded from the study
because they could not be reached at the end of the study.
The study was completed with 44 adolescents in the nutrition
training group and 42 adolescents in the control group.

The purpose, plan, and reasons for the research were
explained to the individuals and they were invited to
participate in the study voluntarily. Written informed consent
was obtained from the parents of all students included in the
study. This study was deemed ethically appropriate by the
Eastern Mediterranean University (EMU) Scientific Research
and Publication Ethics Committee with the decision dated
8.11.2019 and numbered 2019/25-05. Since the study was
carried out in a state high school in Famagusta District, official
permission was also obtained from the General Secondary
Training Department of the Ministry of National Training and
Culture of the Turkish Republic of Northern Cyprus.

The dietitian provided nutrition instruction for the MD
compliance to the nutrition training group for 45 minutes
once a week for a total of 8 weeks. The control group was
given general nutrition training for 1 hour, only once face to
face, by the dietitian.

The nutrition training group received a nutritional via online
nutritional information training for 8 weeks. Training content
is divided by weeks and that is the MD and its importance
(week 1), grains (week 2), vegetables and fruits (week 3),
olive oil (week 4), fish (week 5), chicken, red meat, egg (6th
week), milk and dairy products (7th week), legumes and
nuts (8th week) respectively. A WhatsApp group has been
created and the dietitian narrated a video and question-
and-answer training were supplied to the nutrition training
group via this group. Additionally, varied brief messages
about the MD were distributed routinely over the WhatsApp
group to reinforce the information, three days a week. In this
eight-week study, the anthropometric measurements and
adherence to the MD of both groups before and after the
study were taken and evaluated by the dietitian. In addition,
the amount of variation between the body weight loss and
other anthropometric measurements of the individuals at
the end of 8 weeks was also calculated.

2.2. Anthropometric Measurements

The body weight of the individuals was taken with a standard
digital scale while they wear thin clothes and without shoes.
The height measurement of the individuals was taken with
a non — flexible tape measure on the fronkfort plane with
paying attention to the fact that their feet were united. Waist
circumference was measured from the midpoint between
the lower rib bone and the cristailiac with a non-flexible tape
measure parallel to the ground. The measurement of hip
circumference was also measured by standing on the side of
the person and measuring from the highest point of the hip
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(25). In addition, individuals’ BMI value, waist/hip ratio and
waist/height ratio were calculated.

2.3. Energy and Nutrient Intake

Foods consumed by individuals for 3 consecutive days (2
weekdays, 1 weekend) were questioned by 24-hour food
consumption recording method. Energy, macronutrient and
fiber intake were calculated with the Nutrition Information
System (BEBIS 8.2) program.

2.4. Mediterranean Diet Quality Index (KIDMED)

The Mediterranean Diet Quality Index (KIDMED) was used to
evaluate adherence to the MD and diet quality. This index
is a simple tool developed and widely used to evaluate
the nutritional habits and nutritional status of children
and adolescents (26,27). Also, diet quality in children and
adolescents can be measured using the KIDMED index (27).
KIDMED consists of 16 yes-no questions; For the 6th, 12th,
14th and 16th questions, yes answers are scored as — 1
point, while yes answers for other questions are scored as
+1 point. As a result, the total score ranges from —4 to 12. In
the present study, adherence to the MD was classified into
three levels based on KIDMED scores: score 8-12, optimal
adherence to the MD; score 4-7, average adherence to the
MD; and score <3, very poor adherence to the MD (26).

2.5. Statistical Analyses

The data of the research were analysed using the Statistical
Package for the Social Sciences (SPSS) 20.0 program. In
descriptive statistics, frequency and percentagewere used
for categorical variables, and mean, standard deviation (SD)
lower and upper values were used for numerical variables.
The normality of numerical variables to normal distribution
was evaluated using Kolmogorov-Smirnov and Shapiro-
Wilk tests. Pearson Chi-Square test was used to compare
categorical variables between groups. To compare the
numerical variables, the control group and the nutrition
training group were compared before and after the training,
the dependent samples t-test (Paired samples t-test) and the
independent samples t-test (Student t-test) was used for the
comparisons between the groups. Hypotheses were tested
at 5% significance level.

3. RESULTS

This research was conducted with a total of 86 overweight
and obese female high school students aged 14-18 years, 44
in the nutrition training group and 42 in the control group.
Age, energy, macronutrient and fibre intake, anthropometric
measurements and KIDMED scores of the adolescents
included in the nutrition training group and the control group
were similar (Table 1).

Table 1. Comparison of age, energy, macronutrient intakes, anthropometric measurements and KIDMED scores of adolescents

Control Group (n=42)

Nutrition Traini

g Group (n=44)

Energy and Nutrients . . - .
Xtss min-max Xtss min-max

Age* 16.28 +0.21 15-18 16.37 £ 0.32 14-18 0.88
Macronutrient intake *
Energy (Kcal) 1560.09 + 452.33 | 1028.43-2255.50 | 1748.48 +302.73 1171.75-2170.32 0.08
Protein (%) 20.33+2.57 16.03-21.22 19.13+3.10 14.01-27.05 0.07
Protein (g) 79.28 £12.90 41.20-119.65 83.59 £ 14.07 41.21-124.06 0.09
Fat (%) 35.47 £5.61 20.03-47.88 38.87 £ 6.02 21.02-46.32 0.06
Fat (g) 60.66 + 16.11 23.87-117.99 75.39+£18.4 27.59-111.19 0.06
CHO (%) 44,13 £6.58 37.11-63.01 41.98 £6.58 35.69-60.88 0.06
CHO (g) 172.10+ 16.16 95.09-330.72 178.18 £ 20.96 101.29-325. 20 0.08
Fiber (g) 16.15+3.39 8.89-25.76 16.41+2.52 10.20-23.21 0.16
Anthropometric measurements *
Height (cm) 161.81+7.04 150.0-178.0 161.48 £ 6.69 150.0-184.0 0.84
Body Weight (kg) 74.96 £9.91 58.0-103.5 74.69 £ 9.60 60.0-109.5 0.83
BMI (kg/m?) 28.53+2.71 24.4-35.4 28.56 £2.90 23.0-37.7 0.82
Waist circumference (cm) 82.06 + 8.86 64.0-98.0 82.54 +9.10 67.0-106.0 0.99
Hip circumference (cm) 99.25 +10.10 81.0-122.5 101.68 +10.38 83.0-126.0 0.32
Waist/Hip ratio 0.82 £ 0.07 0.65-0.94 0.80 £ 0.07 0.64-0.98 0.22
Waist/Height ratio 0.50  0.05 0.41-0.62 0.51+0.06 0.43-0.70 0.59
KIDMED *
Overall score 5.15+2.45 0-9 4.59+2.40 0-10 0.22
BMI percentile classification by age, n (%) *
Overweight (85-95th percentile) 15 (35.7) 25 (55.5) 0.06
Obese (>95th percentile) 27 (64.3) 20 (44.5)

X: Mean, sd: Standard deviation

+ Independent sample t-test was used for comparison between groups.

*Pearson Chi-square test was used for comparisons between groups
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When the adherence to the MD was evaluated, 26.2% and
19.0% of the adolescents included in the control group
showed poor and optimal adherence to the MD before the
training. While 11.9% and 28.6% of them achieved poor and
optimal adherence to the MD after the training, respectively.
In the nutrition training group, 31.8% and 11.4% of the
adolescents showed poor and optimal adherence to the MD
before nutrition training; 20.4% and 43.2% of them achieved
poor and optimal adherence to the MD after training
respectively (Table 2).

There was no statistically significant difference in the
anthropometric measurements of the adolescents included
in both groups after the training compared to the values
before the training (p> .05). In addition, the anthropometric
measurements of the adolescents included in the nutrition
training group and the control group after the training were
similar (p>.05). In addition, the KIDMED score of the nutrition

training group was 4.59+2.40 before the training and
7.43+2.57 after the training. The KIDMED score of the control
group was 5.15 + 2.45 before the training and 6.26+2.15 after
the training. There was a statistically significant difference
in the KIDMED scores of both groups obtained before and
after the training (p= .001). In addition, after the training,
the difference between the pre — and post-training KIDMED
scores of the adolescents in both groups was found to be
statistically significant (p=.026) (Table 3).

The decrease in body weight (p= .09), BMI (p= .064) and
waist circumference (p= .06) of the adolescents included in
both groups after the training was found to be statistically
similar. In addition, the increase in the KIDMED scores of the
adolescents included in the nutrition training group after the
training was found to be higher than the control group (p=
.034) (Table 4).

Table 2. Comparison of KIDMED score distributions of both groups before and after training

Control Group Nutrition Training Group

BT (n=42) AT (n=42) BT (n=44) AT (n=44)
n % n % n % n %
KIDMED score Low adherence 11 26.2 5 11.9 14 31.8 9 20.4
Medium adherence 23 54.8 25 59.5 25 56.8 16 36.4
Optimal diet quality 8 19.0 12 28.6 5 11.4 19 43.2
p, 0.06
p, 0.039"
P, 0.011°
P, 0.024'

BT:before training, AT:after training

p1: difference between nutrition training and control groups BT

p2:control group BT-AT difference

p3: nutrition training group BT-AT difference
p4: difference between nutrition training and control groups AT
Pearson Chi-square test was used for comparisons between all groups.

*p<0.05

Table 3. Evaluation of anthropometric measurements and KIDMED scores of adolescents included in both groups

Control Group n=42

Nutrition Training Group n=44

BT AT P, BT AT P, P,
tss Xtss Xtss Xtss
Anthropometric measurements
Height (cm) 161.81+7.04 161.94 +7.05 0.99 161.48 + 6.69 161.49+6.70 0,99 0.84
Body Weight (kg) 74.96 £9.91 73.59 £10.57 0.47 74.69 £9.60 73.19 £9.87 0.59 0.90
BMI (kg/m?) 28.53+2.71 28.02+2.91 0.39 28.56 £2.90 28.04 £2.85 0.53 0.75
Waist circumference (cm) 82.06 £ 8.86 81.52 +8.98 0.69 82.54+£9.10 81.63 £+9.37 0.63 0.95
Hip circumference (cm) 99.25 £10.10 98.83 £10.45 0.80 101.68 + 10.38 100.91 + 10.50 0.74 0.38
Waist/Hip ratio 0.82£0.07 0.82£0.07 0.68 0.80£0.07 0.80£0.07 0.82 0.30
Waist/Height ratio 0.50 £ 0.05 0.51£0.07 0.73 0.51+0.06 0.50 £ 0.05 0.41 0.98
KIDMED
Overall score 5.15+2.45 6.26£2.15 0,001 4.59 £ 2.40 7.43+2.57 0,001 0,026

BT:before training, AT:after training, X: Mean, sd: Standard deviation

pl:control group BT-AT difference

p2:nutrition training group BT-AT difference
p3: difference between nutrition training and control group AT

pl-p2: Independent sample t-test was used for comparison between groups.
p3: Independent sample t-test was used for comparison between groups.

*p<0.05
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Table 4. Comparison of KIDMED, body weight, BMI and waist circumference differences of adolescents included in both groups
after training

Control Group (n=42) Nutrition Training Group (n=44)

Xtss min-max Xtss min-max
KIDMED 1.11+1.52 =156 2.84+1.63 250 0.034
Body Weight (kg) -1.36+1.24 -8-0 -1.50+1.36 -6-0 0.09
BMI (kg/m?) -0.51+£1.29 =5=0 -0.52+£1.19 -3.3-0 0.64
Waist circumference (cm) -0.54 +1.03 -5-0 -0.91+£1.45 -6-0 0.06

Independent sample t-test was used for comparison between groups.
X: Mean, sd: Standard deviation
*p <0.05

4. DISCUSSION

Nutrition training about the MD, which is given to adolescents
regularly, increases the level of nutrition knowledge, thus it
can be effective in reducing the risk of future health problems
(15-18). In this study, it was determined that the nutrition
training about the MD, which was given online regularly for
8 weeks to overweight and obese adolescent girls, improved
diet quality compared to the general nutrition training given
face-to-fact. However it had no effect on anthropometric
measurements.

In another study, it was shown that in adolescents aged 10-
14 years, the quality of diet measured with KIDMED was
low, and the level of nutritional knowledge was associated
with eating habits (28). The diet quality of children and
adolescents aged 6-16 years in Italy was evaluated by
KIDMED, showing that 16.7% had low, 63.7% moderate and
19.6% optimal diet quality (29). In a study that conducted
with 1231 adolescents aged 12-17 years, it was determined
that 30% of the adolescents had high and 15.7% of them
had low MD quality. It was determined that 32.0% of the
boys and 25.2% of the girls had a high MD quality (30). In
a study conducted in Turkey, it was determined that 17.9%
of adolescents aged 10-14 years had adhered to low, 59.2%
had moderate, and 22.9% optimal diet quality. On the other
hand, 18.4% of the girls found to have low, 56.8% moderate,
24.9% optimal diet quality (28). Recently conducted studies
in Turkey with adolescents have been found that adolescents
show Mediterranean diet at a low-moderate level (31,32).
Consistent with these studies 26.2% of the adolescents
included in the control group had low, 19.0% optimal diet
quality, and 31.8% adolescents included in the nutrition
training group had low, 11.4% optimal diet quality in this
study (Table 2).

In a cross-sectional study conducted with 520 children aged
8-17 years, it was shown that children with normal body
weight were more likely to adapt to the MD than those who
were overweight and sedentary (33). Accordingly, while high
body weight and BMI may negatively affect the quality of the
MD (33), the diet quality measured by KIDMED in adolescents

may also vary according to regional and cultural eating habits
(34).

Itis known that diet quality and the level of knowledge about
healthy and proper nutrition in adolescence are quite low.
The importance of implementing intervention programs
to improve this situation is emphasized (35-38). Improving
the level of nutrition knowledge and awareness in obese
adolescents positively affects their nutritional behaviors and
diet quality (36). Adolescence is an important period in which
behavior and attitude development in health is ensured, and
nutrition training programs carried out in schools contribute
to the acquisition of correct eating habits (8). In the study
conducted by Sahingoz et al. (18), it was found that 25.0%
of the 11-16-year-old adolescents had low, 56.6% of them
moderate and 18.4% of them had optimal KIDMED scores
before the training. The training given for 18 hours for 8
weeks increased the KIDMED scores. It was determined that
the score decreased from 6.06 + 2.16 to 5.2612.65 in the
control group, increased from 5.20+2.45 to 11.84+0.52 in the
experimental group, and finally, 100% of the experimental
group reached the optimal diet quality score (18). In this
study, the KIDMED score of the nutrition training group
before the training was (4.59+2.40) and (7.43+2.57) after
the training (p< .05); the KIDMED score of the control group
was (5.15+2.45) before the training and (6.26+2.15) after
the training (p< .05). In addition, the difference between the
KIDMED scores of the adolescents included in the nutrition
training group and the control group after the training was
statistically significant (p< .05) (Table 3) besides the increase
in the KIDMED scores of the adolescents included in the
nutrition training group after the training was higher than
the control group (p< .05) (Table 4). Similarly, it has been
determined that the training given for 18 hours for 8 weeks
in 11-16 years old adolescents increased KIDMED scores. For
this reason, it is recommended to provide nutrition training
from an early age and to increase the level of nutrition
knowledge in order to minimize adult health problems (18).

Nutrition training programs given regularly in schools are
of great importance in reducing the prevalence of obesity
in adolescents (6-9). It is stated that the risk of being
overweight and obese at school age decreases with the
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increase in adherence to the MD (33). It is emphasized
that it is important to improve the quality of diet in order
for a significant decrease in BMI value and changes in body
composition to occur in adolescents (39). In a recent study
found that increasing adolescents MD like food choices led to
a significant reduction in glucose and lipid profile. In relation
to this, it has been emphasied to maintain a MD diet to
increase adolescent health status (40).

Asthe prevalence of excessive weightgainandrelated diseases
among young people increases, the frequency of developing
and applying computer-based programs for nutrition training
is also increases. Computer interventions have the potential
to provide standardized and effective programs alongside
rapid technology (22). It has been shown that internet-
mediated obesity prevention programs in young people can
provide significant improvement in nutritional behaviors
(41,42). There was no statistically significant difference in the
anthropometric measurements of the adolescents included
in both groups after the training compared to the values
before the training (p> .05). In addition, the anthropometric
measurements of the adolescents included in the nutrition
training group and the control group after the training were
similar (p> .05) (Table 3). Likewise, the decrease in body
weight, BMI and waist circumference of the adolescents
included in both groups after the training was found to be
statistically similar (p>.05) (Table 4).

It was determined that after the internet-mediated nutrition
training program given to adolescents to prevent obesity,
there was an improvement in healthy eating habits. However
it had no effect on the decreases of obesity prevelance with
an average age of 15.2 years (43). According to the results of
different studies, it is stated that there is an improvement
in food intake as a result of nutrition training but the effect
on BMI is controversial (44,45). As a result of a systematic
review of nutrition training programs conducted in schools,
it was determined that nutrition training programs had a
positive effect on obesity in 8 out of 24 studies including
25896 children, while 16 were ineffective (46). When the
meta-analysis of the 11 studies conducted was examined,
it was determined that there is no significant difference in
BMI values when the nutrition training group and the control
group compared as a result of the intervention programs
carried out at schools (44).

Supporting components of nutrition training programs
applied to adolescents such as curricula, method of
application, length, and inclusion of the family in the program
differ depending on the programs (44-46). It is emphasized
that a significant decrease in BMI can be achieved, especially
in programs lasting 1-2 years, however there is no significant
difference can be observed between groups in intervention
programs lasting less than 6 months (44). In a different study,
it is suggested that at least 1 year of follow-up is required for
a school-based online obesity prevention program to achieve
a significant reduction in BMI (43).

Considering a study with different results from these findings,
it is emphasized that the importance of including families

in these programs during the implementation of behavior
change programs for diet and physical activity in overweight
and obese adolescents aged 13-16 years (39). According to
a systematic review of randomized controlled trials, when
nutrition training for 10-18 year-olds is theoretically based
as part of training in schools and is incorporated into training
by school staff, in concordance with parents and families as
well as it includes changes in school canteens and cafeterias,
it may have significant effects on adolescent nutrition (47).
Multicomponent lifestyle interventions to adolescents in
the school environment may provide a first step in behavior
changes and provide grounds for future prevention programs
in adolescent (48). In addition, it is also emphasized that it is
important to maintain individual nutrition programs in order
for a significant change in BMI in obese adolescents (29,49).
Also individual programs in adolescents can be effective in
reducing BMI and resolving nutrition related issues (49).

5. CONCLUSION

As a result of this study, it can be specified that nutrition
training about the MD, which have been given online for
8 weeks to overweight and obese adolescent girls, can
positively affect diet quality. However more comprehensive
and long-term programs should be planned in order to be
effective on anthropometric measurements. Among the
limitations of the study may be indicated as this study covers
a short-term nutrition training of 8 weeks and that it is not
repeated after a certain period of time in order to determine
whether the effect of the training continues. For this reason,
it is recommended that the online nutrition training given
to obese adolescent girls be repeated at regular intervals
in order to have a positive effect on body weight. It is also
recommended that similar extended studies have to be
planned for boys and girls adolescents/children.
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