Progress in Nutrition 2020; Vol. 22, N. 4: 2020094 DOI: 10.23751/pn.v22i4.10927 © Mattioli 1885

OrRI1GINAL Article

Factors affecting diet quality in adolescents: the effect of
sociodemographic characteristics and meal consumption

Burcu Ates Ozcan PhD'; Burcu Yesilkay PhIY’; Nihan Yaldiz PhDY’; Merve Pebliva PhD*

1Istanbul Okan University, Faculty of Health Sciences, Department of Nutrition and Dietetics, Istanbul — TURKEY, e-mail:
burcu.ozcan@okan.edu.tr (ORCID: 0000-0003-2627-0167)

2Istanbul Okan University, Faculty of Health Sciences, Department of Nutrition and Dietetics, Istanbul — TURKEY, e-mail:
burcu.yesilkaya@okan.edu.tr (ORCID: 0000-0001-9986-6119)

sYiiksek [htisas University, Faculty of Health Sciences, Department of Nutrition and Dietetics, Ankara — TURKEY, e-mail:
nihanortac@gmail.com (ORCID: 0000-0002-4313-4477)

«Kirklareli University, School of Health, Department of Nutrition and Dietetics, Kirklareli —- TURKEY, e-mail:
pehlivan.mer-ve@hotmail.com (ORCID: 0000-0003-1640-8724)

Abstract

Background: Determining the quality of diet in individuals and having a good understanding of the factors af-
fecting it would be essential in understanding the means to improve diet quality. Objectives: This study aimed
to determine the diet quality and the factors affecting the diet quality of middle adolescents using the Medi-
terranean Diet Quality Index (KIDMED). Mezhods: In total, 550 adolescents aged 14~18 years participated
in the study. Individuals who voluntarily participated completed the KIDMED scale and a questionnaire that
investigated the demographic and general characteristics, eating habits, and anthropometric measurements.
Of the participants, 57.5% were girls and 42.5% were boys. The mean KIDMED score of the participants was
5.12 + 2.40. A model was created based on age, sex, number of main meals and snacks, BMI, income level,
and education level of the parents, which were considered to have an effect on KIDMED. Increase in the
BMI increased the KIDMED score by 0.057 units; additionally, the score increased in women by 0.550 units,
in individuals with an income that was higher than their expenses by 1.245 units, in cases when the partici-
pant’s mother had a graduate-level education by 1.541 units, and in cases when the participant’s father had
a high school diploma level education by 0.621 units. In total, 75.2% of the KIDMED score was explained
through these variables. Resu/ts: According to the study data, diet quality of the adolescents was at a medium
level, and diet quality was affected by the family income, parental education level, gender, number of meals,
and BMI. Conclusions: These results show the need for intervention programs that consider the general and
sociodemographic characteristics of the individuals and their families, as well as other factors such as healthy

eating habits and body weight.
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Introduction

Nutrition plays a key role in protecting and im-
proving the health of individuals. An adequate and
balanced diet reduces the risk of developing chronic
diseases while extending the lifespan in a qualified way.
However, an inadequate and unbalanced diet with low
dietary quality increases the risk of developing chronic
diseases such as obesity, hypertension, and diabetes
(1,2). For this reason, the nutritional status and diet
quality of the individuals should be examined thor-
oughly, and the associated problems should be elimi-
nated. In this context, nutrition studies associated with
the presence of diseases are often referenced (3-5). Ex-
amination of the interaction between diet quality and
health has the potential to shed light on this issue (5).

Physiological and psychological changes observed
in this period also affect and change the physiologi-
cal requirements and food choices of the adolescents.
In addition, life-long eating habits of individuals are
established during adolescence. In particular, the in-
crease in energy, protein, vitamin, and mineral require-
ments should be met with an adequate and balanced
diet. Absence of adequate and balanced nutrition dur-
ing childhood and adolescence results in the decrease
and possible cessation in the overall growth and devel-
opment (6). Moreover, this deficiency may increase the
risk of developing important chronic diseases during
adulthood and old age. Nutritional disorders and poor
eating habits such as skipping meals, undereating, or
overeating, which would reduce diet quality, are more
common among adolescents (7,8). In a study con-
ducted with 1139 students aged 14-19 years, it was
observed that the students had unhealthy dietary hab-
its, including consumption of fewer vegetables, fruits,
and dairy products, and that their fat and sodium in-
take was high. Reportedly, students frequently skipped
meals and their meal profiles were associated with diet
quality (9).

There has been an increasing trend of skipping
meals, particularly the breakfast, among children and
adolescents. According to the data from five studies,
skipping breakfast results in poor diet quality (10-14).
Skipping breakfast has been associated with increased
weight and obesity. According to a systematic review

by Monzani et al. (15), skipping breakfast was found
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to be an important marker that increased the risk of
being overweight and obesity and that of developing
metabolic diseases.

In addition to skipping meals, certain factors such
as age, sex, parental education level, and socioeconom-
ic level can also affect nutritional status in adolescents.
In their study with 2084 adolescents, Assefa et al. (16)
reported that household income level and employ-
ment status were positively correlated with the height
for age Z-score in male participants. Additionally, in a
study with 2236 children, Soekatri et al. (17) observed
that parental education level and socioeconomic status
were strongly correlated with childhood morbidity and
malnutrition.

Determining the diet quality and having a good
understanding of the factors affecting it would also
shed light on the methods to improve of diet qual-
ity. Although there are studies that have attempted
to determine the nutritional status and the factors af-
fecting it, studies that have attempted to to determine
diet quality and the factors affecting diet quality are
relatively few in number. The current study aimed to
determine the diet quality of middle adolescents living
in Istanbul through the Mediterranean Diet Quality
Index (KIDMED) and to determine the factors affect-
ing their diet quality.

Methodology
Participants and procedure

According to TURKSTAT 2017 data, the study
population consisted of 1,105,552 adolescents aged
14-18 years living in Istanbul. The sample of the study
was calculated by performing power analysis with the
Raosoft Sample Size Calculator. Accordingly, the
sample size was determined as 385 individuals with
95% power and 5% margin of error, and the study was
completed with 550 individuals.

In this cross-sectional-descriptive study, writ-
ten consent for participation was obtained from the
participants and their parents and the study was per-
formed in accordance with the principles of the Hel-
sinki Declaration. Ethics Committee Approval for this
study was obtained from the Health Sciences Research
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Ethics Committee with the decision numbered 14 and

dated 08/21/2019.
Measurement tools

Voluntary participants filled the KIDMED scale
with a “questionnaire form” with questions regard-
ing the demographic and general characteristics, nu-
tritional habits, and anthropometric measurements
(height and body weight).

KIDMED, one of the scales used, is an easy and
valid method. KIDMED, developed by Serra-Majem
et al. (18), is an index with 16 questions related to
the characteristics of the Mediterranean diet. Twelve
questions have positive perspectives towards healthy
eating (questions 1, 2, 3,4, 5,7, 8,9, 10, 11, 13, and
15), and 4 of them included those having negative
perspectives (questions 6, 12, 14, and 16). KIDMED
scores resulted between 0 and 12. Optimal diet quality
was considered in individuals with a score of >8 points,
medium diet quality (need improvements in diet) with
a score of 4-7 points, and poor diet quality with a score
of <3 points.

Statistical analysis

Normality of continuous variables was checked
using the Shapiro—Wilk test. Nonparametric tests were
used as the variables did not conform to normal distri-
bution. The Mann—Whitney U test was performed for
the comparison based on two independent groups, and
the Spearman’s Rho coefficient was calculated for the
examination of the relationship between two continu-
ous variables. A multiple linear regression model was
created to observe the effects of other variables on the
Yale score. Alternatively, the Chi-Square test was used
in the analysis of the categorical data. Data analysis
was performed in SPSS 21 software. Statistical signifi-
cance was considered at P = 0.05.

Results

In total, 550 adolescents participated in the study,
57.5% of which were girls and 42.5% were boys, with
a mean age of 15.93 * 1.39 years (Table 1). The mean
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KIDMED score of the participants was 5.12 + 2.40,
and the mean scores of the girls (5.67 + 2.72, 95% CI:
5.37-5.97) were significantly higher than the mean
scores of the boys (4.37 + 1.62, 95% CI: 4.16-4.58)
(P<0.001) (Table 2). Significant positive correlations
were observed between the KIDMED scores of the
participants and their BMI as well as number of main
meals and snacks consumed by them (P < 0.05) (not
shown in the table).

A model was created based on age, gender, num-
ber of main meals and snacks, BMI, income level, and
the education level of the parents, which were con-
sidered to have an effect on KIDMED. Accordingly,
the KIDMED score increased with age, according to
the number of main meals and snacks, and increase in
BMI; furthermore, it was also higher in women and
in participants with an income higher than their ex-
penditure, with a mother with a graduate level edu-
cation, and a father with a primary school and high
school diploma level education. Alternatively, the
KIDMED scored showed a decreasing trend in cases
when participants often skipped meals and when their
mother had a primary, secondary, and high school di-
ploma level education. Increase in the BMI increased
the KIDMED score by 0.057 units; additionally, the
score increased in women by 0.550 units, in individu-
als with an income that was higher than their expenses
by 1.245 units, in cases when the participant’s mother
had a graduate-level education by 1.541 units, and in
cases when the participant’s father had a high school
diploma level education by 0.621 units. In total, 75.2%
of the KIDMED score was explained through these
variables (Table 3).

Discussion

This study was conducted to evaluate the diet
quality of middle adolescents using the KIDMED
scale, to determine certain factors affecting diet qual-
ity and to elucidate the extent of their effects. The
mean diet quality score of the students was 5.12 *
2.40, which indicated medium level of diet quality.
Mean scores of female students were higher than that
of male students (P < 0.001). Although 32.2% stu-
dents had poor diet quality, 53.1% had medium diet
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Table 1. Sociodemographic and general characteristics of the participants

MEAN (SD) Min-Max
Age 15.93 (1.39) 14-18
Boy (N:234) 15.82 (1.38) 14-18
Girl (N:316) 16.01 (1.39) 14-18

N=550 %
Mother education
Primary school graduate 74 135
Middle school graduate 76 13.8
High school graduate 104 18.9
Undergraduate 258 46.9
Postgraduate 38 6.9
Father education
Primary school graduate 49 8.9
Middle school graduate 102 18.5
High school graduate 99 18.0
Undergraduate 207 37.6
Postgraduate 93 16.9
Perceived income
Not enough 101 18.4
Just enough 287 513
More than needed 167 30.4
BMI Group (kg/m?)
Severe thinness (-2 SD) 65 11.8
Thinness (-1 SD) 96 17.5
Normal (Medyan) 209 38.0
Overweight (+1 SD) 104 18.9
Obesity (+2 SD) 76 13.8

SD: Standard deviation, BMI: Body mass index

quality, and 14.7% had good diet quality, the percent-
age of boys with poor diet quality and the percentage
of girls with high diet quality were higher (p < 0.001).
In another study conducted with 160 adolescents aged
11-16, poor diet quality was observed in 25%, me-
dium diet quality in 56.6%, and high diet quality in
18.4% of the participants (19). In another study in
which diet quality was determined using KIDMED, it
was observed that 37.3% of the adolescents had poor
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diet quality and 53.6% of them needed to improve
their diet quality (20). The number of adolescents with
good diet quality was considerably low. Considering
the effect of nutrition and diet quality on growth and
development and on the susceptibility to diseases in
adulthood, it was concluded that certain measures are
required to improve diet quality. In this context, it is
important to properly determine the factors affecting

diet quality.
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Table 2. Average and distributions of KIDMED scores and meal consumptions of the participants

Girls (N:316) Boys (234) Total (N: 550)

MEAN (SD) | 95% CI MEAN (SD) | 95% CI MEAN (SD) | 95% CI ’
KIDMED score 567 (2.72) |537-597 |437(1.62) |4.16-458 |5.12(2.40) 492-532 | <000T
BMI (kg/m?) 22.04 (2.54) | 21.76-22.32 |21.97 (2.73) | 21.62-22.32 |22.01 (2.62) |21.79-2223 |0.731
Main meals 2.54(0.50) | 2.48-259 |246(0.50) |2.39-2.52 |2.50(0.50) 2.46-2.55 0.061*
Snacks 1.50(0.76) | 1.41-1.58 1.44 (0.61) |1.37-1.52 1.47 (0.70) 1.42-1.53 0.409°

N % N % N %
KIDMED classification
Poor diet quality 88 27.8 89 38.0 177 32.2
gegismpm"emm“ 148 46.8 144 61.5 292 53.1 <0.001*
Optimal diet quality | 80 253 1 0.4 81 14.7
Meal skipping
Yes 247 78.2 189 80.8 436 79.3

0.456*

No 69 21.8 45 19.2 114 20.7

*P: chi-square, a: Mann Whitney U

Skipping meals is one of the important factors for
the decreased diet quality in adolescents. Skipping the
breakfast particularly causes a further decrease in diet
quality (21). A study previously reported that 25.6%
of adolescents skipped meals and that the diet qual-
ity of those who skipped meals was lower (P > 0.05)
(22). In a study conducted with 187 students aged
14-17 years, it was found that 55.5% of the students
skipped meals and the most commonly skipped meal
was breakfast. When the nutritional habits of adoles-
cents were examined, it was observed that they gen-
erally consumed 3 or more meals (23). In this study,
79.3% of the students stated that they skipped meals,
while it was observed that boys skipped more meals
than girls (80.0% boys, 78.2% girls skipped meals),
data not provided in the tables) (P > 0.05). Increase
in the total number of main meals and snacks of the
students subsequently increased their diet quality to a
statistically significant degree (P < 0.05). Particularly,
skipping meals decreased diet quality by 0.536 units,

while an increase of 1 unit in the main meals increased
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diet quality by 0.526 units, and an increase of 1 unit
in snacks by 0.597 units (P < 0.05). Considering that
most students who skipped meals (80.2%) skipped the
morning meal, it is believed that these students should
be more careful about their meal frequency and habits,
and they should be educated accordingly.

Although there are many studies showing that
increased body mass index (BMI) and obesity, which
has currently become an important health problem,
are inversely related to diet quality, there are studies
that have contradicted these results (21, 24-26). In
this study, the majority of the students had a normal
BMI, and a positive, weak relationship was observed
with the KIDMED score. It is considered that these
inconsistencies between the studies may be due to
the characteristics of the populations examined in the
studies, study protocols, diet assessment methods, and
differences in the dietary index range.

Studies show that socioeconomic level and pa-
rental education influenced children’s nutrition and
diet quality (27-28). In a study conducted by Acar
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Table 3. The effect of some variables on KIDMED score

Unstandardized Coefficients Standal:dlzed
Coefficients t P

B Std. Error Beta
(Constant) 0.652 0.751 0.869 0.385
Age 0.099 0.038 0.057 2.574 0.010
Gender (girl) 0.550 0.109 0.113 5.033 <0.001
Perceived income

1.245 0.126 0.238 9.903 <0.001
(More than needed)
Main meal 0.526 0.107 0.109 4,932 <0.001
Snack 0.597 0.089 0.174 6.731 <0.001
BMI 0.057 0.020 0.063 2.839 0.005
Meal skipping -0.536 0.133 -0.090 -4.023 <0.001
Mother’s education

-3.102 0.225 -0.441 -13.799 <0.001
(primary school)
Mother’s education

-2.778 0.175 -0.399 -15.889 <0.001
(Middle school)
Mother’s education

-1.526 0.195 -0.249 -7.825 <0.001
(High school)
Mother’s education

1.541 0.235 0.163 6.553 <0.001
(Graduate)
Father’s education

0.503 0.245 0.060 2.055 0.040
(primary school)
Father’s education

0.621 0.191 0.099 3.250 0.001
(High school)

R%0.752 p<0.001
p: Multiple Linear Regression

Tek et al. (22), it was found that parental education
level was associated with the diet quality of the chil-
dren when adjusted according to age and gender (P <
0.05). In another study, maternal education level and
family income were reportedly associated with opti-
mal nutrition (29). In the present study, education
level and income level were also found to be positively
correlated with the diet quality of adolescents. An in-
crease of one unit in the income level increased the diet
quality by 1.245 units. Maternal education level being
primary school decreased diet quality by -3.102 units,
secondary school by -2.778 units, and high school by
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-1.526 units, while graduate education level increased
it by 1.541 units. Regarding the education level of the
father, only high school education level increased the
diet quality by 0.621 units; however, there was no ef-
fect in cases of other education levels, which suggested
that mothers were more influential in ensure optimal
nutrition for the adolescents, and this effect can lead
to a favorable result with the education level. This is
considered to be due to the fact that mothers with a
high level of education tend to search for more robust
and evidence-based information and follow the rec-
ommendations of healthcare professionals better than
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mothers with low levels of education, and robust and
evidence-based nutritional knowledge can improve
healthy eating habits and preferences (30).

Conclusion

Mediterranean diet should be encouraged in chil-
dren and adolescents, starting from the parents. In or-
der to correct unhealthy eating habits and increase diet
quality, it is important to impart practical nutrition
education to children and adolescents. Nutritional ed-
ucation also should target the whole family, especially
the mother, to increase the diet quality of adolescents.

Limitations of the Study

Physical activity levels and the specific areas
where the participants lived (rural-urban) were not
investigated in the study. In addition, only middle
adolescents were included in the study. The results can
be improved with further studies that examine other
associated factors with a more diverse group of adoles-
cents and a higher sample size.

Conflict of interest: The authors declare that there is no conflict of
interest regarding the publication of this paper.

REFERENCES

1. Oberle CD, Samaghabadi RO, Hughes EM. Orthorexia
nervosa: Assessment and correlates with gender, BMI, and
personality. Appetite 2017; 108: 303-310.

2. Sanlier N, Pehlivan M, Sabuncular G, Bakan S, Isguzar
Y. Determining the relationship between body mass in-
dex, healthy lifestyle behaviors and social appearance anxi-
ety. Ecology of food and nutrition 2018; 57(2): 124-139.

3. DiasJA, Wirfalt E, Drake I et al. A high quality diet is asso-
ciated with reduced systemic inflammation in middle-aged
individuals. Azherosclerosis. 2015; 238: 38—44.

4. Drummen M, Tischmann L, Gatta-Cherifi B et all. Dietary
protein and energy in relation to obesity and co-morbidities.
Front Endocrinol 2018; 6(9): 443-456.

5. Kurotani K, Akter S, Kashino I et al. Quality of diet and

mortality among Japanese men and women: Japan Public

PN_10927.indd 7

Health Center based prospective study. BMJ. 2016; 352:
i1209.

6. Erkan T Ergenlerde beslenmeZuirk Ped Ay 2011; 4649-
53.

7. ChoiJ. Impact of stress levels on eating behaviors among
college students. Nutrients 2020; 12:1241. 8.

8. Gonzales A, Kohn MR, Clarke SD. Eating disorders in
adolescents. Australian Family Physician 2007; 36: 614-9.

9. Rodrigues PRM, Luiz RR, Monteiro LS, Ferreira MG,
Gongalves-Silva RMV, Pereira RA. Adolescents’ unhealthy
eating habits are associated with meal skipping. Nutrition
2017; 42: 114-120.

10. Ho CY, Huang YC, Lo WTC, Wahlgvist ML, Lee MS.
Breakfast is associated with the metabolic syndrome and
school performance among Taiwanese children. Res Dev

Disabil 2015; 44: 179-188.

11. Monzani A, Rapa A, Fuiano N, Diddi G, Prodam F, Bel-
lone S, Bona G. Metabolic syndrome is strictly associated
with parental obesity beginning from childhood. Clin En-
doc 2013; 81: 45-51.

12. Osawa H, Sugihara N, Ukiya T, Ishizuka Y, Birkhed D,
Hasegawa M, Matsukubo T. Metabolic syndrome, lifestyle,
and dental caries in japanese school children. Bull. Tokyo
Dent Coll 2015; 56: 233-241.

13. O'Neil CE, Nicklas TA, Fulgoni VL. Nutrient intake, diet
quality, and weight measures in breakfast patterns consumed
by children compared with breakfast skippers: NHANES
2001-2008. AIMS Public Health 2015; 2: 441-468.

14. Marlatt KL, Farbakhsh K, Dengel DR, Lytle LA. Break-
fast and fast food consumption are associated with selected
biomarkers in adolescents. Prev Med Rep 2016; 3; 49-52.

15. Monzani A, Ricotti R, Caputo M, Solito A, Archero F, Bel-
lone S, Prodam F. A systematic review of the association
of skipping breakfast with weight and cardiometabolic risk
factors in children and adolescents. What should we better
investigate in the future? Nutrients; 2019; 11(2): 387.

16. Assefa H, Belachew T, Negash L. Socio-demographic
factors associated with underweight and stunting among
adolescents in Ethiopia. The Pan African medical journal
2015; 20.

17. Soekatri MY, Sandjaja S, Syauqy A. Stunting Was Asso-
ciated with Reported Morbidity, Parental Education and
socioeconomic Status in 0.5-12-Year-Old Indonesian Chil-
dren. International Journal of Environmental Research and
Public Health 2020; 17(17): 6204.

18. Serra-Majem L., Ribas L., Ngo J. Food, youth and the
Mediterranean Diet in Spain. Development of KIDMED,
Mediterranean Diet Quality Index in children and adoles-
cents. Public Health Nutr 2004; 7:931-935.

19. Sahingoz SA, Dogan L. The implementation and evalua-
tion of a nutrition education programme about Mediterra-
nean diet for adolescents. Progress In Nutrition 2019; 21(2):
316-326.

20. Aydin G, Ongiin Yilmaz H. Evaluation of the nutritional
status, compliance with the Mediterranean diet, physical

08/12/20 2:18 PM



B. Ates Ozcan Phd, B. Yesilkaya Ph, et al.

activity levels, and obesity prejudices of adolescents. Progr
Nutr [Internet]. 20200ct.9 [cited 2020Nov.10];23(2).
Available from: https://mattioli1885journals.com/index.
php/progressinnutrition/article/view/10449

21. Woodruff SJ, Hanning RM, Lambraki I, Storey KE, Mc-
Cargar L. Healthy Eating Index-C is compromised among
adolescents with body weight concerns, weight loss dieting,
and meal skipping. Body Image 2008; 5:404-8.

22. Acar Tek N, Yildiran H, Akbulut G, Bilici S, Koksal E,
Gezmen Karadag M, Sanlier N. Evaluation of dietary
quality of adolescents using Healthy Eating Index. Nutr Res
Pract 2011; 5(4): 322-328

23.Yildirim GB, Ongﬁn Yilmaz H. The effect of written and
visual media on nutrition and physical activity in adoles-
cence. International Peer-reviewed Journal of Nutrition Re-
search. 2018; 14: 27—46.

24. Drenowat, C, Shook RP, Hand GA, Hébert JR, Blair SN.
The independent association between diet quality and body
composition. Scientific reports 2014; 4: 4928.

25. Sundararajan K, Campbell MK, Choi YH, Sarma S. The
relationship between diet quality and adult obesity: evidence
from Canada. Journal of the American College of Nutrition
2014;33(1): 1-17.

26. Yiiksel A., Onal HY., Kurt KG. Adherence to the Mediter-
ranean Diet and Factors Affecting Obesity in High School
Students. International Journal of Medical Research & Health
Sciences 2017; 6(12): 78-86.

PN_10927.indd 8

27. Adamo KB., Brett KE. Parental perceptions and childhood
dietary quality. Maternal and child health journal 2014; 18(4):
978-995.

28. Alderman H, Headey DD. How important is parental ed-
ucation for child nutrition?. World Development 2017; 94:
448-464.

29. Rito, A. L., Dinis, A., Rascéa, C., Maia, A., Mendes, S.,
Stein-Novais, C., & Lima, J. (2018). Mediterranean Diet
Index (KIDMED) Adherence, Socioeconomic Determi-
nants, and Nutritional Status of Portuguese Children: The
Eat Mediterranean Program. Portuguese Journal of Public
Health, 36(3), 122-130.

30. Dayi T, Soykut G, Ozturk SM, Yucecan S. Mothers and
children adherence to the mediterranean diet: evidence from
a mediterranean country. Progress in Nutrition 2020; 22(3):
in press. DOI: 10.23751/pn.v22i3.9844.

Corresponding author: Asst.Prof. Burcu ATE OZCAN
e-mail: burcu.ozcan@okan.edu.tr, burcuates474@hotmail.com
Telephone: +90 506 538 71 73

Address: Tepeoren District, Tuzla Campus, Istanbul Okan Uni-
versity, 34959 Tuzla / Istanbul

08/12/20 2:18 PM



