T.C.
YEDITEPE UNIVERSITY
INSTITUTE OF HEALTH SCIENCES
DEPARTMENT OF NUTRITION AND DIETETIC

THE COMPARASION OF DIET QUALITY OF
1. AND 4. GRADE STUDENTS NUTRITION AND
DIETETIC DEPARTMENT AND ANOTHER
DEPARTMENT STUDENTS IN YEDITEPE
UNIVERSITY

MASTER THESIS

BEYZANUR YILDIRIM

SUPERVISOR
Assit. Prof. Dr. Binnur OKAN BAKIR

[stanbul-2018



TEZ ONAYI FORMU

Kurum : Yeditepe Universitesi Saghk Bilimleri Enstitiisii
Program : Beslenme ve Diyetetik
Tez Bash@ @ Yeditepe Universitesi Beslenme ve Diyetetik Bolimii 1. ve 4. Simf

Ogrencilerinin Diyet Kalitesinin Kendi Icinde ve Diger Bolim Ogrencileri ile
Karsilagtirilmasi

Tez Sahibi  : Beyzanur Yildirnim

Sinav Tarihi :29.06.2018

Bu calisma jurimiz tarafindan kapsam ve kalite yoniinden Yiiksek Lisans Tezi olarak

kabul edilmistir.

Unvani, Adi-Soyadi (Kurumu) Imza

Jiiri Bagkani: Dr. Ogr. Uyesi Elvan Yilmaz Akyiiz ///%

Tez damgmant: | py Ogr. Uyesi Binnur Okan Bakir

— - s j' s //.-
Uye: Dr. Ogr. Uyesi Irem Kaya Cebioglu / g A/"u ( -

Uye:

Uye:

ONAY
Bu tez Yeditepe Universitesi Lisansiistii Egitim-Ogretim ve Sinav Yonetmeliginin ilgili

maddeleri uyarmca yukaridaki jiiri tarafindan uygun gériilmiis ve Enstitii Yonetim

ayram YILMAZ

leri Enstitiisii Miidiir

i




ASSERTION

I declare that this dissertation hereby submitted to Yeditepe University for the
degree of Master of Nutrition and Dietetics has not previously been submitted by me for
a degree at this or any other university. All information in this document has been
obtained and presented in accordance with academic rules and ethical conduct. I also
declare that, as required by these rules and conduct, I have fully cited and referenced all

material and results that are not original to this work.

29/06/2018

iii

/




ACKNOWLEDGEMENTS

With all the effort made and attention paid this thesis work has been such a
devotion to me and my dedicated supervisor Assoc. Prof. Dr. Binnur OKAN BAKIR.
She has been sincerely giving and always there whenever | needed her. For the most

part it is a great honor to be her master student and | am willing to take our scientific
relationship forward.



TABLE OF CONTENTS

THESIS APPROVAL FORM.... ..ottt i
ASSERTION. ... e e e e r e e e e e e s s e e e e e e e e e e e e annrees i
ACKNOWLEDGEMENTS ... .t e e e e e \Y]
TABLE OF CONTENTS .ot e e e e e e \
LIST OF TABLES ... .ot e e e e e Vil
LIST OF SYMBOLS AND ABBREVIATIONS ....oooiiiiiiieeeeee e viil
SUMM AR RY e e et e e e e —raae e e e IX
(074 23 SRR X
1. INTRODUCTION and PURPOSE ..........cooiiiiiiie et 11
2. GENERAL INFORMATION ....ooiiiieii ittt e e 13
2.1. Nutrition and Health.............cccooii i 13
2.2. Nutrition of University Students and Energy and Nutrient Requirements........... 13
2.2.1. ENergy REQUITEMENES ....ccuvvieiiieeeiiieeeeieeeestiee e st e e st e e et a e tae e snaaeesnteeesnnaeesneeas 14
2.2.2. Protein REQUITEMENES ....civiieiiiee et eectieeeeee e st e et e e s ae e snaaeennaeeesnneeesneeas 14
2.2.3. Carbohydrate REQUIEMENLS ......ccciieeiee e 15
2.2.4. Fat REQUITEIMENTS ....cevveeiieie st e et et e e st e e st e e st e e et e e s snae e snaaeesnaaeesnneeeaneeas 16
2.2.5. Vitamin REQUITEMENTS. ........cccvieiiiee e et sree e 16
2.2.6. Mineral REQUITEMENES .......vieiiiee e ettt et e e e e e 18
2.3. Nutritional Behaviors of University StUdeNtS ..........cccceevvveiiiie e 18
2.4. Assessment of Diet QUALILY .........ccoiiieiiiee e 19
2.5. Determination of Diet QUalItY ...........cooivviiiiii i 20
3. MATERIALS AND METHODS ......ooiiiiiiieitee et 22
3.1. Participants and Data ColleCtion............cccceiivieeiiiiee i 22
3.2, IMIBASUIES ...ttt ettt ekt e et e e ek e e e e st e e e e r e e e nnr e e e 22
3.2.1. General QUESLIONNAIIE .........ccviieeiiiiiee e e et ectree e et e e st ree e e s e e e s ebrae e e 22
3.2.2. 24 Hour Dietary ReCall.............ccoovvveiiiie i 22
3.3. Healthy Eating Index-2010 (HEI-2010).........ccccoiiieiiiieeiiiee e 23
3.3 L TOA FIUIL ...ttt 24
3.3.2. WO FIUIL....eeeee e 24
3.3.3. TOtal VEQELADIES ...cccoiiieeeece e 24
3.3.4. Greens and BRANS.........coiiiiiiiiie it 24



.35, WNOUE GAINS <. et 24

31310, DBIMY ..ttt 24
3.3.7. Total Protein FOOUS......cccuiieiiiieiiiiie ettt 25
3.3.8. Seafood and Plant Proteins ..........ccveeiiieiiiie i 25
3.3L9. FALEY ACIUS ...t 25
3.3.10. REFINEU GraINS ....eieiiiiieiiii ettt e e et e e et e e nnreeeaneeas 25
TR 00 I Yo To {11 o PSPPSR 25
3.3.12. EMPLY CalOTIES. ...ttt 26
3.4, SEAtISTICAl ANAIYSES ......eiiiiieiii e 26
] 1 1 I 1 O EEPRR 27
4.1. General Characteristics Of STUAENTS ..........eeiiiieiiiieeee e 27
4.2. Anthropometric Measures Of STUAENTS.........ccvviiieiiiieiiieie e 28
4.3. Cigarette and Alcohol Using Status of StUdents. ..........ccccoovviiiiiiinieiiienienienn 29
4.4. Health Status of Students and Use of Nutritional Supplement..............c.ccccceveeen. 29
4.5. Energy and Nutrient Intake of StUJENtS .........ccooiiiiiiiiiiiie e 30
4.6. HEI-2010 Findings of StUAENES .......c.eveiiiieiiiie e 51
5. DISCUSSION and CONCLUSION ......ccouiiiiiieieiie et 66
6. REFERENGCES ...ttt ettt et nte e e e aneenneas 75
7. APPENDICES. ... .coiiiiiiiie sttt sttt e be e neeaneenneas 83
Appendix 1: Ethical Approval............ccooiiiiiiiii e 83
ApPPendiX 2: CONSENE FOMM . ..iiiiii e 84
Appendix 3: Questionnaire Form and 24HR Recall Form ..............ccccoeeviieevieeeenen. 85
8. CURRICULUM VITAE ...ttt ettt sttt sneenne s 87

Vi



Table 4.1.
Table 4.2.
Table 4.3.
Table 4.4.
Table 4.5.
Table 4.6.
Table 4.7.
Table 4.8.
Table 4.9.
Table 4.10
1 Students

Table 4.11.

Students

Table 4.12.
Table 4.13.
Table 4.14.
Table 4.15.
Table 4.16.
Table 4.17.
Table 4.18.
Table 4.19.
Table 4.20.
Table 4.21.
Table 4.22.
Table 4.23.
Table 4.24.

LIST OF TABLES

Socio-Demographic Features of Students
Antropometric Measures of Students According to Department and Grade .28

BMI ClasSifICatION .......eeeiiiieiiie e eaee e 28
Cigarette and Alcohol Using Status of Students ............ccccevveevveeviieennn. 29
Distribution of Students According to Health Problems ................ccccccoeii. 29
Nutritional Supplement Using Status of Students..............cccceevveeviieeiinnnnn 30
Daily Energy and Nutrient Intake of NAD-1 and PCG-1 Students............... 34
Daily Energy and Nutrient Intake of NAD-4 and PCG-4 Students............... 39
Daily Energy and Nutrient Intake of NAD Students..........cccccovevvevivireiinennnn 44
. Distribution of Daily Energy Intake to Macronutrients for NAD-1 and PCG-
.................................................................................................................... 45
Distribution Daily Energy Intake to Macronutrients for NAD-4 and PCG-4
.................................................................................................................... 46
Distribution of Daily Energy Intake to Macronutrients for NAD Students .46
The Percentage of Meeting DRIs for NAD-1 and PCG-1 Students............. 48
The Percentage of Meeting DRIs for NAD-4 and PCG-4 Students............. 49
The Percentages of Meeting DRIsfor NAD-1 and NAD-4 Students........... 51
Categorization of Students According to Diet Quality ............cccccoevvvevnnnnn 51
Comparison of HEI-2010 Scores of NAD-1 and PCG-1 Students.............. 53
Comparison of HEI-2010 Scores of NAD-4 and PCG-4 Students.............. 55
Comparison of HEI-2010 Scores of NAD-1 and NAD-4 Students............. 57
HEI-2010 Categories According to Students BMI ............cccccoeovvveviinennnen. 57
HEI-2010 Categories According to Students Residence Status.................. 58

HEI-2010 Categories According to Students Energy and Nutrient Intake ..60
HEI-2010 Categories According to Students Vitamin and Mineral Intake .62
HEI-2010 Categories According to Percentages of Students Meeting DRIs

Vii



24 HR
ALA
BMI
DHA
DR

DRI
EPA
FFQ
Folate

g

HEI
HEI-2010
kcal

kg

LA

mcg
MUFAs
NAD-1
NAD-4
NTDs
PCG-1
PCG-4
PUFAs
RDA
SFAs
TOBR
TUBER
USDA

Vitamin By,

LIST OF SYMBOLS AND ABBREVIATIONS

24 Hour Dietary Recall

a-Linolenic acid

Body Mass Index

Docasahexaenoic acid

Dietary Record

Dietary Referance Intake

Eiosapenaenoic acid

Food Frequency Questionairre

Folic acid

gram

Healthy Eating Index

Healthy Eatig Index-2010

Kilocalorie

Kilogram

Linoleic acid

Microgram

Monoansaturated Fatty Acids

Department of Nutrition and Dietetic 1. Grade
Department of Nutrition and Dietetic 4. Grade
Neural Tube Defects

Department of Psycological Counselling and Guidance 1. Grade

Department of Psycological Counselling and Guidance 4. Grade

Polyansaturated Fatty Acids
Recommended Daily Allowence
Saturated Fatty Acids

Dietary Guidelines for Turkey

Turkey Dietary Guidelines

United States Department of Agriculture

Cobalamin

viii



SUMMARY

Yildirim, B. (2018). The Comparasion of Diet Quality of 1. And 4. Grade Nutrition
and Dietetics Department Students and Another Department Students in Yeditepe
University. Yeditepe University, Institute of Health Science, Department of

Nutrition and Dietetics, Master Thesis, Istanbul.

This study was conducted to evaluate the effect of Nutrition and Dietetics education on
the diet quality of university students in the Department of Nutrition and Dietetics 1.
(NAD-1) and 4. (NAD-4) grade and Department of Psychological Counselling and
Guidance 1. (PCG-1) and 4. (PCG-4) grade students. The Healthy Eating Index-2010
(HEI-2010) was used to assess diet quality. 202 volunteer university students
participated in the study at the age of 19-30. While 50.8% of NAD-1 students and
56.1% of NAD-4 students had the needs to be improved diet qualities; 75.52% of the
PCG-1 students and 71.4% of the PCG-4 students have poor diet qualities. NAD-1
students had more whole grains, dairy and sodium component scores than PCG-1
students. NAD-4 students were found to have more total fruit, whole fruit, greens and
beans, whole grains, dairy and total protein component scores than PCG-4 students. It
was found that the diet quality of the students did not change according to the Body
Mass Index (BMI) value and the place where they live. Although the diet quality of
NAD students was better than that of PCG students, there was no difference in diet
quality between NAD-1 and NAD-4 students. From this result, it is reached that
Nutrition and Dietetics education did not affect the diet quality of students. It is possible
to protect the individual and society from diseases which can emerge by ensuring that,
the new nutritional habits which acquired in university life of university students, are
within adequate and balanced nutritional boundaries. In order to achieve this, it will be

useful to organize various practical trainings and programs for the students.

Key Words: Univesity students, diet quality, Healthy Eating Index-2010



OZET

Yildirim, B. (2018). Yeditepe Universitesi Beslenme ve Diyetetik Boliimii 1. ve 4.
Smif Ogrencilerinin Diyet Kalitesinin Kendi Icinde ve Diger Boliim Ogrencileri ile
Karsilastirnlmasi. Yeditepe Universitesi, Saghk Bilimleri Enstitiisii, Beslenme ve
Diyetetik Program, Yiiksek Lisans Tezi, istanbul.

Bu ¢aligma, Beslenme ve Diyetetik egitiminin {iniversite 6grencilerinin diyet kalitesine
etkisini 6lgmek amaciyla Beslenme ve Diyetetik Bolimii 1. (NAD-1) ve 4. (NAD-4)
smif dgrencileri ile Psikolojik Danismanlik ve Rehberlik Bolimii 1. (PCG-1) ve 4.
(PCG-4) sinif 6grencileri arasinda yiiriitiilmiistiir. Diyet kalitesini degerlendirmek igin
Saglikli Yeme Indeksi-2010 (SYI) kullanilmustir. Cahismaya 19-30 yaslarinda 202
gonilli Universite Ogrencisi katilmistir. NAD-1 06grencilerinin %50.8’1, NAD-4
ogrencilerinin  %56.1°1 gelistirilmesi gereken diyet kalitesine sahipken; PCG-1
ogrencilerinin %75.521, PCG-4 06grencilerinin %71.4’0 kotii diyet kalitesine sahip
bulunmustur. NAD-1 6grencilerinin tam tahillar, siit iiriinleri ve sodyum komponent
puanlar1 PCG-1 6grencilerinden daha fazla bulunmustur. NAD-4 6grencilerinin toplam
meyve, tam meyve, koyu yesil yaprakli sebze ve kurubaklagiller, tam tahillar, siit
iirlinleri, toplam protein komponent puanlari, PCG-4 6grencilerinden fazla bulunmustur.
Ogrencilerin diyet kalitesinin Beden Kiitle Indeksi degeri ve yasadiklar1 yere gore
degismedigi bulunmustur. NAD 6grencilerinin diyet kalitesi, PCG 6grencilerinden daha
1yl olmasima karsm, NAD-1 ve NAD-4 6grencileri arasinda diyet kalitesi agisindan fark
bulunmamaistir. Bu sonuctan yola ¢ikarak Beslenme ve Diyetetik egitiminin 6grencilerin
diyet kalitesini etkilemedigi sonucuna ulasilmustir. Universite dgrencilerinin, {iniversite
hayat1 boyunca edindigi yeni beslenme aligkanliklarmin yeterli ve dengeli beslenme
smirlar1 icinde olmasi saglanarak bireyi ve toplumu ortaya ¢ikabilecek hastaliklardan
korumak miimkiindiir. Bunu saglamak i¢in 6grenciler i¢in ¢esitli uygulamali egitimler
diizenlenmesi ve programlar olusturulmasi faydali olacaktir.

Anahtar Kelimeler: Universite dgrencileri, diyet kalitesi, Saghkli Yeme Indeksi-2010



1. INTRODUCTION and PURPOSE

Human need nutrition to sustain their lives. Nutrition is defined as obtaining and
using the nutrients that should be provided in enough amounts of energy and nutrients
necessary for long-term growth, development, protection of health in the most
economical way without losing the nutritional value and making it unhealthy (1). It has
been determined that nearly 50 nutrient elements are needed to sustain life and to
preserve health and how much of each of these nutrients should be taken daily by
evidence-based research (2). When any of these items are not taken or taken less than
necessary, the growth and development is retarted, the health is impaired as it is
scientifically revealed (1). Dietary intake of these nutrients in sufficient and balanced
amounts is the goal of a healthy nutrition (3).

Nutrition is as important in the treatment of diseases as it is in the protection of
health (1). Nowadays it is known that nutrition plays a key role in the prevention of
many chronic diseases such as cardiovascular diseases, many types of cancers, obesity,
hypertension, diabetes, allergic diseases, osteoporosis and tooth decay. Chronic diseases
usually occur during adulthood, but are based on childhood and adolescence (4).
Healthy nutrition is an important factor in preventing from non-communicable diseases
such as obesity diabetes and cardiovascular diseases. Healthy nutrition should be
provided in all age groups. Transition period from adolescence to adulthood is an
important period in which eating habits are developed and formed (5). The unique
decisions taken during the studentship, which constitutes a significant part of the
adulthood period, affect the individual's diet. It is known that throughout the
studentship, students have settled in a new atmosphere, changed their lifestyles and
nutritional habits (6). New forms of nutritional habits that will emerge will continue

after university (1).

In our country, researches about the nutritional behaviours of young people
showed that there are very serious problems related to nutrition in this period (4).
Metabolic functions are changing as a consequence of unhealthy nutrition, which in the
long term causes significant damage to the body (6). Changing nutritional behaviors
may affect the mental and physical state of the university students as well as the school

performance indirectly (7). It has been shown in previous studies that this group of
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students has poor dietary habits such as high fast food consumption, low fruit and
vegetable consumption (5).

The complexity of human nutrition has led to the emergence of many different
methods of assessing nutrient consumption (8). While the nutritional status of the
individuals is evaluated, the dietary components are handled individually, but this
components are not consumed in an isolated manner. Diet consists of food and nutrient
combinations. Therefore nutritional analysis has emerged as an alternative way to

examine the overall quality of the diet. (9)

Diet quality refers to the ability to sustain constant energy and nutrition (10).
There are different dietary indixes used to measure total diet quality (11). Dietary
quality indixes are used to determine students' nutritional status. Healthy eating index
(HEI) is one of these indixes (10).

As a final effort, United States Department of Agriculture (USDA) and Europe
have created new methods of measuring diet quality to meet both nutritional
requirements and dietary guidlines needs (10). HEI is designed to determine whether
individuals' diets meet the USDA food guide pyramid 5 consumption of large groups of

nutrients and the recommendations of the United States dietary guidelines (11).

Individual nutritional habits are influenced by their knowledge and attitudes
about this behavior (12). It is thought that knowledge about food and nutrition is
important to develop healthy nutritional habits (13). Given that one main aim of the
universities is increased the knowledge of people in a society, it is important that
broaden their knowledge of nutrititional habits and nutrition. Because later on it will

lead to a healthier people and a conscious society (14).

This study was conducted with the aim of determining the healthy eating index
and determining the dietary qualities by evaluating the effect of nutrition and dietetics

education given to university students on the diet pattern.
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2. GENERAL INFORMATION

2.1. Nutrition and Health

Human, the most developed of the living beings, continues to live by consuming
other living beings in the nature. Plant and animal tissues consumed by humans are
defined as nutrients. With nutrition, people take nutrients needed for their growth,
development, healthy and productive life and use them in their bodies (15). According
to the age, gender and physiological environment of the individual, sufficient intake of
the nutrients necessary for continued body function, renewal of the tissues and
functioning and appropriate use of the body can be explained as "adequate and balanced
nutrition” (16). Adequate and balanced nutrition is essential for the protection of health
and disease prevention (3). Nutrition is a process involving the steps of taking nutrients,
digesting, absorbing and metabolizing nutrients necessary for the body's work. It is
necessary to know what kind, how and how much of food should be consumed, it in
order to process and maintain this process in a healthy manner. The foods to be
consumed are grouped according to the nutrients contained therein. The amounts to be
consumed from these groups are determined according to the characteristics of the

persons such as age, gender and physical activity, health status (17).

2.2. Nutrition of University Students and Energy and Nutrient

Requirements

It is important that the daily nutritional requirements are met so that the body
functions of the individual can function properly and the health of the individual is
optimal (18). Nutrition is important for all segments of society, while also has a
different significance for the youth in university (7). As a matter of fact, the results of
the studies made in Turkey students have not been fed adequately and balancedly (19,
20, 21). Research shows that young people in transition to adulthood have inadequate

and unbalanced eating patterns and thus may be a risk group for chronic diseases (20).

Plant and animal tissues that provide nutritive food for life are defined as “food”.
Foods are sources of energy and nutrients. Nutrients that are components of foods are
necessary for human health (22). The carbohydrates, proteins, fats, vitamins and
minerals found in the composition of foods are called “nutrients”. Nearly 50 nutrients
that are needed by the body. Those nutrients may be grouped into 5 groups according to

their chemical structure and their activity in body work. These are proteins, fats,
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carbohydrates as macronutrients and minerals, vitamins as micronutrients. It is also true

that water should be added to these groups (3).

2.2.1. Energy Requirements

The ability of body organs to function and sustain normal heat is possible with
the energy provided by the nutrients in the body. After the food taken in the body is
digested, it is separated into nutrients and transported to the cells by blood circulation.
Nutrients are converted into energy as oxidited with the oxygen carried in the blood
circulation in the cells. This energy is spent for the work of the body. When the
necessary nutrients for energy synthesis is not provided, the body uses its own tissues
for a while and eventually loses its vitality. Metabolism is defined as the energy
generation and expenditure from the nutrients in the cells. All foods that can be digested
in the digestive system and absorbed into the blood supply energy to the body. But the
amount of energy provided by each nutrients is not the same (23); By each grams of fat,
protein, carbohydrate and fiber, 9; 4; 3.75; and 2-3 kilocalories (kcal) are provided
respectively (24).

The energy expenditure of the body is examined in three steps. These are known
as basal metabolic rate, physical activity status, and the thermal effect of nutrients. The
daily energy requirement depends on age, gender, physical activity level, physical

condition, genetic structure and environmental factors (2).

The amount of energy and nutrients to be taken into the body was indicated in
Dietary Guidelines for Turkey (TOBR) and Turkey Dietary Guidelines (TUBER) which
is update version of TOBR. According to TOBR, while the energy requirement for a
healthy woman between 19-30 years of age was determined as 2180 kcal; for healthy
men aged between 19-30 it was determined as 2850 kcal. But these amounts should be
reduced to 10 kcal/day for males and 7 kcal/day for females for 19 years and over in

each year (3).

2.2.2. Protein Requirements

Proteins have many crucial functions in the body, such as cell growth and
differentiation, transmittion nerve impulses and protection of the immune system (25).
The protein requirement for individuals aged 19-30 years is 0.8-1 kg/day (3). Protein

requirement can be defined as: establishing a balance between energy intake and
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physical activity status of the people, to compensate losses of nitrogen in the body and
so is the acceptable level of protein intake to maintain the protein mass (26). In order to
get maximum benefit from the protein, energy intake should be provided sufficiently.
When the energy intake is insufficient, proteins are used for energy, which leads to the
unnecessary work of metabolism and the increase of protein breakdown products that
burden the kidney (17).

2.2.3. Carbohydrate Requirements

The most important task of carbohydrates in the body is to provide energy to the
cells, primarily to the brain (27). Carbohydrates are the least found in animal-derived
products such as meat, milk, eggs, and most commonly found in all plant-derived foods
(17). They are involved in the regulation of blood sugar and in meeting emergency
energy needs (2). They are found in various forms in foods such as monosaccharide,
disaccharide, oligosaccharide and polysaccharides. The dietary intake of carbohydrates
rich in polysaccharides should be preferred in terms of the formation of a satiety feeling

and blood sugar regulation (17).

Carbohydrates are the most economical and fastest available energy source for
the body. It is recommended that 45-60% of daily energy intake should be obtained
from carbohydrates. An adult individual who needs to take 2000 calories a day needs to
get 250-300 g of carbohydrates per day (2).

The carbohydrates in the polysaccharide structure that the human body can not
digest and can not be absorbed into the bloodstream are called fibre. Fibre can not turn
into energy like other carbohydrates and is thrown away body without use. The
presence of fibre in the diet affects nutrient absorption, sterol metabolism, carbohydrate
and fat metabolism, fecundity and weight, cecum/colon fermentation, intestinal
structure, barrier function and immunological function. It delays gastric emptying,
reduces portion sizes of consumed food, reduces the absorption of simple carbohydrates
by increasing viscosity in the small intestine (28). Epidemiologic studies have shown
that high dietary fibre intake, reduces the risk of diseases such as cardiovascular
diseases, type 2 diabetes and cancer (29). For men aged 19-30, the amount of

recommended dietary fibre is 29 g/day, while for women it is 25 g/day (3).
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2.2.4. Fat Requirements

The fats suplied by foods consist of fatty acids containing a straight chain and a
single carboxyl atom. Fatty acids are used as a source of energy in the body and are
necessary for the metabolic and structural activities of the body. Dietary fatty acids are
divided into three groups as saturated, monounsaturated and polyunsaturated. omega-3
and omega-6 families fatty acids are polyunsaturated fatty acids that most affect human
health and nutritional status. Linoleic acid (LA) is the precursor fatty acid of the omega-
6 family and a-linolenic acid (ALA) is the precursor fatty acid of the omega-3 family.
Eiocosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) are the most important
omega-3 fatty acids in human nutrition. Fatty fish such as mackerel, salmon, sardines
and herring are rich in EPA and DHA fatty acids. (30). Dietary increase in omega-3
fatty acids consumption is effective in preventing from coronary heart disease. These

fatty acids are also necessary for brain development and health (17).

In a healthy adult, up to 30% of energy should be provided from fats. 7% of the
total daily energy should be sourced from saturated fats; 12-15% from monounsaturated
fats; 7-10% should be provided from polyunsaturated fats (2). Dietary intake of n-3
fatty acids are needed in men aged 19 to 30 1.6 g/day, while women with 1.1 g/day.
Trans fat is the source that should be avoided to consume and should be <1% of the

total daily energy (3).

2.2.5. Vitamin Requirements

Vitamins are found in the human body in very small quantities, but their task in
the body is quite excessive (3). Vitamins are divided into two groups as water soluble
and fat soluble. Fat soluble vitamins are vitamin A, D, E and K. Water soluble vitamins

are vitamin C and vitamin B group (31).

Vitamin A is necessary for vision, reproduction, bone development and the
immune system. Good sources of vitamin A include beef livers, carrot, spinach,
apricots, milk, egg yolks and broccoli (32). For vitamin A, the recommended daily
intake for individuals aged 19-30 years is 900 mcg for men; and 700 mcg for women (3-
32).

The function of the vitamin D in the body is to ensure that sufficient levels of

calcium and phosphorus are present for the cellular processes to take place. Recently it
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has been shown that vitamin D is necessary for the development and differentiation of
hematopoietic and immune cells. Very few food contains vitamin D and the sunlight is
main source of it. But fatty fish like salmon, tuna and mackerel include vitamin D (33).
Daily intake of vitamin D in individuals aged 19-30 years is reported to be 10 mcg/day

regardless to gender (3) .

Vitamin E is a plant-derived antioxidant needed for human health and it is found
as naturally in nuts, oils and seeds. studies have shown that vitamin E plays a critical
role in protecting neurological health and functions such as learning, memory, and
emotional response (34). The amount of Vitamin E in found in sufficient amounts in
Daily consumed foods so deficiency is rare (17). The most common result of vitamin E
deficiency is cerebral dysfunction (34).

Vitamin K plays a central role in the synthesis of the functionally active form of
many coagulation factors in the liver. It is found in green leafy vegetables such as
spinach and kale, broccoli and some fruits (35).

Vitamin C is a powerful antioxidant and is effective in building connective
tissue, strong capillaries, protecting the body from infections and bacterial toxins. The

richest sources are citrus fruits, green leafy vegetables, kiwi, tomatoes, berries (17).

Vitamin B group is composed of thiamine (B;), riboflavin (B,), niacin (B3),
vitamin Bs, pantothenate, biotin, folic acid (folate) and cobalamin (B12). These vitamins
are especially important for nerve, digestive system and skin health (17).
Carbohydrates, fat and energy from proteins taken with foods helps regulate metabolic

and biochemical events related to the formation (3).

Cobalamin is a critical vitamins essential for DNA synthesis, normal erythrocyte
development and neurological functions. Main clinical indication of cobalamin
deficiency is the neurological, neuropsychiatric and hematologic (36). Sources of
cobalamin are meat, eggs, liver, yoghurt and fish (37). The amount of cobalamin that

should be taken daily for people aged 19-30 years, regardless of gender, is 2.4 mcg (3).

Folic acid is used for the novo synthesis of thymine, adenine and guanine in
body cells, as well as functioning in repairment, synthesis of the DNA and acting as a
cofactor in various biological reactions in the human body. Sources of folic acid are

foods such as green leafy vegetables, brussel sprouts, turnip greens, potatoes, yeast,
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dried beans, legumes, oranges and organ foods such as liver (38). Folic acid that should
be taken daily for people aged 19-30 years, regardless of gender, is 400 mcg (3).

2.2.6. Mineral Requirements

Approximately 6% of the adult human body is composed of minerals (3). When
calcium, iron, iodine and fluorine nutrients are adequately met, it is accepted as all

macro and micro minerals are also met (17).

Calcium is found in bone and teeth, is involved in blood clotting, is necessary
for muscle function and nerve transmission. The best sources of calcium are milk and
dairy products. They are followed by molasses, oil seeds, green leafy vegetables,
legumes and dried fruits (39).

lodine, in the human body, plays a role in the synthesis of thyroid hormones in
the thyroid gland (40). The best source of iodine is seafoods (17).

Iron is involved on many vitals such as oxygen transport, cellular respiration,
immunological function, nitric acid metabolism and DNA synthesis (41). Iron is mostly
found in meat, poultry and fish (42). The daily amount of iron recommended for the

indivudials aged 19-30 for women is 18 mg and 10 mg for men (3).

2.3. Nutritional Behaviors of University Students

Nutrition is an important factor for the health of the individual and the
community. The primary aim for the individuals and the community is to prevent health
and productivity. Human health is influenced by nutrition, inheritance and

environmental factors. Nutrition is the most important of these factors (43).

Healthy nutritional habits are part of a healthy lifestyle. Healthy nutritional
habits is an important factor to protect young people from health problems such as
vitamin deficiencies, iron deficiency anemia, excessive body weight (44). It is widely
known that poor nutritional habits increase the risk of developing cardiovascular
diseases, type 2 diabetes and some cancer diseases. Transition period from adolescence
to university, young adulthood, is an important period of life to create healthy
nutritional habits (45). In this period, as independence increases, students are constantly

faced with making healthy food choices (46).
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Many studies showed that university students have poor nutrition habits (47, 48,
49). Past reports indicate that fast food, snacks and meat consumption are increased in
university students, while consumption of vegetables, fruits and whole grains is reduced
(50).

Environmental factors also affect eating habits. The prevalence of shopping
malls, convience stores, vending machines, fast-food sales points lead to unhealthy
eating habits of university students (51). Also the vast majority of university students
have limited healthy food choices in university dining halls which in turn affects the
eating habits of the students (18).

Changing eating habits affect the mental and physical state of university students
as well as indirectly affect school performance. For this reason, it is very important for
university students to identify nutrition knowledge and habits and to develop
appropriate precautions for the situation. Determination of the nutritional status helps to
understand the formation of eating habits and the consequences that are contributing
significantly (1).

2.4. Assessment of Diet Quality

Despite what is known about the benefits of balanced nutrition in order to
prevent from noncommunicable diseases, the prevalences of these diseases are
increasing. Non-communicable diseases are associated with high consumption of
processed, high-energy, low-nutrient foods. The relationship between diet and health is

complex and not linked to a single dietary component (52).

Many epidemiological studies focus on single nutrient, food or food group while
examining diet and chronic disease association (53). It is generally accepted that
individuals do not consumed only nutrients or foods but consumed complex nutrient
combinations containing several nutrients and non-nutrients. Interacting nutrients can
affect the bioavailability or absorption of each other. As long as the total energy intake
of the individuals remains constant, increased consumption of a food may be associated
with decreased consumption of other foods. All of the above mentioned increases the
difficulty of attributing specific nutrients or foods only. Therefore, alternative

approaches have been proposed recently to examine diet and health outcomes (54)
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Recently has been shown the link between diet and noncommunicable diseases
but this relationship is quite complicated because the nutrients and foods are not
consumed separately. Therefore, indexes have been developed to measure the general
characteristics of the diet according to recommendations for the prevention of
noncommunicable diseases (55).

Indexes are composite instruments aimed measuring the various clinical
situations, behaviors, attitudes and beliefs that are difficult and quantitative to measure
accurately. Many indices are used from the literature. Most of these indexes measure the
dietary quality of adults. Generally, indexes for measuring dietary quality are based on

nutrition guidelines or nutritional recommendations (54).

One way to assess diet quality is to use indixes that can identify both the quality
and diversity of a complex diet (56). These indixes allow the entire diet in relationship
to select food intake, compliance with dietary recommendations, and chronic illnesses
risk (57). HEI, diet quality index, healthy diet indicator, and mediterranean diet score
are the four original diet indexes that are approved and most commonly used dietary

quality scores (58).

2.5. Determination of Diet Quality

Since early times, people have attributed a functional role to nutrition in health
and well-being. In the last two decades, diet quality term has emerged in the scientific
literature to assess the nutritional habits of the population and the effectiveness of
dietary interventions. Numerous diet quality indexes have been developed, tested and

approved to reflect diverse aspects of diet quality (59).

Currently, there are many diet quality indexes available. A several of which have
been modified to reflect dietary needs of different populations. One of these is the HEI
(60).

Subjective and objective methods are used to determine the dietary intake.
Subjective assessment is carried out using 24 hour dietary recall (24HR), dietary record
(DR) method and food frequency questionairre (FFQ) methods (61).

24HR includes an interview that questions the individual's food intake over the

last 24 hours. The amount of food consumed by the interviewer can be expressed using
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the average values or the portion sizes in the food photographs (62). The advantage of
24HR is that there is minimal burden to interviewers than other methods (61). The
frequent weakness in this method is not remembering the type and amount of food
consumed correctly, previous day maybe different than usual food consumption or
participants may not tell the truth of because embarrassment or hesitation (63).

The DR is dietary assessment method that the individual records the food and
drink has consumed in a certain period of time. The record must be kept for a minimum
of three days in order to obtain a reliable detection. For the purpose of the study, it is
frequently requested to record information such as food preparation methods,
ingredients, recipes. The quantities of food consumed are weighed and determined using
home-sized containers, food models, food photographs. The advantage of this method is
that the individual simultaneously records the food while consuming it. It is a limitation
of this method that the registration reflects a process which does not reflect general food
consumption, it is complex to register for individuals, cause changes in diet behaviors,

and is not pratic for large populations (64).

FFQ is a dietary assessment methods that assesses food consumption by
questioning how often and how much consumed from food and food groups are
consumed (65). Is a reliable and valid method for determining the relationship between
diet and risk of diseases. Limiting aspects of this method are the inability to identify
many of the nutrient intakes and the rough determination of consumption quantities
(63).

21



3. MATERIALS AND METHODS

3.1. Participants and Data Collection

The research ethics committee was granted permission from the Ethics
Committee of the Institute of Clinical Investigations, Yeditepe University, dated
23/11/2017 and numbered 748 (Appendix 1). Written consent obstained from the
individuals before participaiting in the study (Appendix 2).

The sample of this research is composed of healthy individuals between the ages
of 18 and 30 who are educated at the first and fourth levels of the Department of
Nutrition and Dietetics of the Yeditepe University and the Department of Psychological
Counselling and Guidance. Total number of NAD-1 and NAD-4 students were 97 and
68 and 62.9% (61) and 83.8% (57) of them participated respectively. Total number of
PCG-1 and PCG-4 were 48 and 65 and 100% (48) and 53.8% (35) of them participated
respectively. Data was collected between December 2017 and February 2018 via face-
to-face interview method. Participants were asked to fill out general questionnaire and
24HR in research. Height and weight measurements were taken based on the
decleration. BMI classification of the World Health Organization was used to determine
that participants were underweight, normal-weight, overweight or obese. BMI
classification were given as follows: underweight <18,5 kg/m2, normal weight 18,5-
24.99 kg/m2, overweight 25.0 to 29.99 kg/m2, obese >30.0 kg/m2 (66).

3.2. Measures

General questionnaire and 24HR were used. General questionnaire was prepared
by the researcher. 24HR was designed by the researcher (Appendix 3).

3.2.1. General Questionnaire

General questionnaire included nine questions in total, questioning the height
and weight, residence status, smoking-alcohol consumption, health status, nutritional

supplementation of the participants.

3.2.2. 24 Hour Dietary Recall

24-hour food records were collected by recording food and baverages consumed
by individuals in the last twenty four hour using household measures (e.g., bowls, cups,

and glasses). Before filling in the records, the researcher described the standard portion
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size to the participants. Participants was able to ask additional information or assistance
from researcher with regard to the completion dietary record at any time during
participation. Analyzes of nutrient content of the 24HR were made with BEBIS 7.2
student version. Adequacy of daily intake of energy and nutrients was interpreted
according to the dietary reference intake (DRI) levels in TOBR and TUBER.

3.3. Healthy Eating Index-2010 (HEI-2010)

HEI-2010 was developed in the mid-1990s to ensure that measured of the
overall diet quality of the diet. HEI led to the assessment of the quality of the diet at the
time indicated, as well as the change in diet pattern over time (67). HEI can be used in
many areas such as observing populations and food environment, epidemiological
studies, food assistance packages, nutritional interventions, monitoring the relationship

between diet cost and quality (68).

HEI has been updated to reflect the dietary guidelines of USDA published in
2005 and has been named HEI-2005. In HEI-2005, food and nutrient intake was
expressed on the basis of intensity, that is as amounts per 1000 calories of intake, to
characterize the quality of the diet while controlling the quantity of the diet (69). This
difference in HEI- 2005 addresses the premise that a person consuming too much food

meet less nutrient needs than a person who consumes fewer nutrients (60).

HEI- 2010 is an updated version of the HEI-2005 that reflects the dietary
guidelines of the USDA published in 2010. HEI-2010 includes 12 components; 9 of
these are used to measure dietary adequacy, including 1) total fruit; 2) whole fruit; 3)
total vegetables; 4) greens and beans; 5) whole grains; 6) dairy; 7) total protein foods; 8)
seafood and plant proteins and 9) Fatty Acids (FAs). The remaining three contain
(refined grains, sodium, and empty calories) dietary components that should be

moderately consumed (68).

Higher scores for all components in the HEI reflect better diet quality (68).
Component scores range from 0-5, 0-10 or 0-20, with a score of 100% in total, meaning
that the recommended amount is met or passed (70). When the diet qualities of the
individuals are categorized according to the total HEI-2010 score, defined 50 and below
50 as a poor diet guality, 51 to 80 as that needs to be improved diet quality, and better
than 80 is defined as good diet quality (67).
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3.3.1. Total Fruit

While the total score of the total vegetables component is calculated, the
maximum score on the basis is at least 189.2 gr of fruit and fruit juice consumption per
1000 calories of the energy received. If there is no consumption, the component score is
given 0 (68).

3.3.2. Whole Fruit

While the total score of the total vegetables component is calculated, the
maximum score on the basis is at least 94.6 gr fresh, canned, frozen and dried fruit
consumption per 1000 calories of the energy received. All forms of juices are left out of
this group. If there is no consumption, the component score is given 0 (68).

3.3.3. Total Vegetables

While the total score of the total vegetables component is calculated, the
maximum score on the basis is at least 260.2 gr of vegetable consumption per 1000
calories of the energy received. If there is no consumption, the component score is
given 0 (68).

3.3.4. Greens and Beans

While the total score of the dark green vegetables and beans and peas component
is calculated, the maximum score on the basis is at least 47.3 gr of consumption per
1000 calories of the energy received. If there is no consumption, the component score is
given 0. However, when the standard of total protein food or plant proteins are not met;
beans and peas (called legumes in HEI-2005) will be counted as these groups first and

will be counted as greens and beas if these group are not needed (68).

3.3.5. Whole Grains

While the total score of the whole grains component is calculated, the maximum
score on the basis is at least 42.5 gr of consumption per 1000 calories of the energy

received. If there is no consumption, the component score is given 0 (68).

3.3.6. Dairy

While the total score of the whole grains component is calculated, the maximum

score on the basis is at least 307.5 gr of consumption per 1000 calories of the energy
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received. If there is no consumption, the component score is given 0. This step includes

all milk products like milk, yogurt, cheese, soy beverages (68).

3.3.7. Total Protein Foods

While the total score of the whole grains component is calculated, the maximum
score on the basis is at least 70.87 gr of consumption per 1000 calories of the energy
received. If there is no consumption, the component score is given 0. Beans and peas
are included this component when the total protein food standart is otherwise not meet
(68).

3.3.8. Seafood and Plant Proteins

While the total score of the Seafood and Plant Proteins component is calculated,
the maximum score on the basis is at least 22.67 gr of consumption per 1000 calories of
the energy received. If there is no consumption, the component score is given 0.
Includes seafood, nuts, seeds, soy pruducts as well as beans and peas counted as total
protein foods (68).

3.3.9. Fatty Acids

Fatty acids component score are calculated based on the (PUFA + MUFA) /
Saturated Fatty acids ratio at least 2.5 as the maximum score standard. If this ratio is at

most 1.2, the component score is given 0 (68).

3.3.10. Refined Grains

When refined grains component score are calculated, the maximum score
standard based on consumption of up to 51 g per 1000 calories of energy received. If the
consumed energy is equal to 121.9 grams per 1000 calories or greater than 121.9 grams,

the component score is given 0 (68).

3.3.11. Sodium

While the sodium component score is calculated, the maximum score based on
the intake is at most 1.1 g per 1000 calories of the energy received. If sodium intake is 2
grams or more than 2 grams per 1000 calories of energy intake, the component score is
given 0 (68).
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3.3.12. Empty Calories

It contains energy from solid fats, alcoholic beverages and added sugars. When
the empty calories component score is calculated, the maximum score standard based on
consumption is equivalent to at most 19% of the energy received. If the consumption is
equal to or greater than 50% of the total energy intake, the component score is given 0
(68).

3.4. Statistical Analyses

All analyses were conducted using the Statistical Package for Social Sciences,
SPSS (Version 22) (SPSS Inc., Chicago, IL, USA), with statistical significance set at
p<0.05.

For the evaluation of data descriptive statistical methods (mean, standard
deviation) were used. Chi — Square test was used when two or more independent groups
were compared in the categorical variables. Normal distribution of quantitative data
between independent two groups was compared by using Parametric Independent T test;
and more than two groups was compared by using One Way ANOVA. Tukey post-hoc
test was applied for binary comparisons in One Way ANOVA tests. Non-normal
distributions in the independent two groups was compared by using Non-parametric
Mann Whitney-U test and for more than two groups Non- parametric Kruskal Wallis
test was applied. Mann Whitney U test was applied for binary comparisons in Kruskall
Wallis tests.
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4. RESULTS

4.1. General Characteristics of Students

In this section, the general characteristics of individuals are examined. Findings
related to the socio-demographic characteristics such as sex, age, residence status
according to the department and grade of the students who participated in the survey are
showed in Table 4.1.

30.2% of students were registered in the NAD-1; 24.3% were in the PCG-1;
28.2% were in the NAD-4 and 17.3% were in the PCG-4.

Table 4.1. Socio-Demographic Features of Students

Total (n:
202)

n % n % n % n % n %

Socio-demographic NAD-1 PCG-1 NAD-4 PCG-4
features

Department and
61 302 49 243 57 282 3 173 202 100

Grade

Age (Year)

X+£S 20.6+1.8 20.8+1.3 23.5+0.7 23.1+1.2 21.9+1.9
Sex

Male 1 1.6 5 10.2 3 5.3 3 8.6 12 5.9
Female 60 984 44 898 54 947 32 914 190 941
Residence Status

Alone, at home 10 16.4 7 14.6 21 36.8 10 28.6 48 23.9

With family, at home 26 42.6 22 45.8 20 35.1 11 31.4 79 39.3
With friends, at home 8 13.1 4 8.3 12 21.1 9 25.7 33 16.4
At dormitory 17 27.9 15 31.3 4 7.0 5 14.3 41 20.4

1.6% of NAD-1 students was male, 98.4% were female. 10.2% of the PCG-1
students were male, 89.8% were females. 5.3% of the NAD-4 students were male,

94.7% were female. 8.6% of PCG-4 students were male while 91.4% were female.

The percentage of NAD-1 students living alone, with family, with friends and
dormitory were 16.4%, 42.6%, 13.1% and 27.9% respectively. The percentage of PCG-
1 students living alone, with family, with friends and dormitory were 14.6%, 45.8%,
8.3% and 31.3% respectively. The percentage of NAD-4 students living alone, with
family, with friends and dormitory were 36.8%, 35.1%, 21.1% and 7.0% respectively.
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The percentage of PCG-4 students living alone, with family, with friends and dormitory
were 28.6%, 31.4%, 25.7% and 14.3% respectively.

4.2. Anthropometric Measures of Students

The mean weight of NAD-1 students was 57.9+9.2; and 69.8+12.5 for the PCG-
1 students. The mean height of NAD-1 students was 165.4 + 6.1; and 167.7+7.4 for the
PCG-1 students. The mean BMI of NAD-1 students was 21.1+2.9; and 21.1£12.7 for
the PCG-1 students.

The mean weight of NAD-4 students was 57.14£9.0; and 59.2+11.0 for the PCG-
4 students. The mean height of NAD-4 students was 166.4+6.8; and 165.7+7.8 for the
PCG-4 students. The mean BMI of NAD-4 students was 20.6+2.7; and 21.5+3.4 for the
PCG-4 students (Table 4.2).

Table 4.2. Antropometric Measures of Students According to Department and Grade

NAD-1(60)  PCG-1(47) NAD-4(55) PCG-4(35) TOTAL(197)

Measures X S X S X S X S X S

Weight (kg) 579 9.2 69.8 125 571 90 592 11.0 584 10.3
Height cm) 1654 6.1 1677 7.4 1664 68 1657 7.8  166.3 6.9
BMI (kg/m?) 211 29 211 27 206 27 215 34 210 2.9

According to the BMI classification, 16.7% of NAD-1 students were
underweight, 75.0% were in normal weight, 6.7% were overweight and 1.6% was
obese. 10.6% of PCG-1 students were underweight, 80.9% were in normal weight, 6.4%
were overweight and 2.1% was obese. 20.0% of NAD-4 students were underweight,
72.7% were in normal weight, 5.5% were overweight and 1.8% was obese. 14.2% of
PCG-4 students were underweight, 82.9% were in normal weight and 2.9% was obese
(Table 4.3).

Table 4.3. BMI Classification

BMI  (kgm?) NAD-1(60) PCG-1(47) NAD-4(55) PCG-4(35) Total(197)

Classification n % n % n % n % n %

underweight 10 16.7 5 10.6 11 20 5 14.2 31 15.7
normal weight 45 75.0 38 80.9 40 72.7 29 82.9 152 77.2
overweight 4 6.7 3 6.4 3 55 0 - 10 51
obese 1 1.6 1 2.1 1 1.8 1 2.9 4 2.0
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4.3. Cigarette and Alcohol Using Status of Students

18.0% of NAD-1 students were smoking while 33.3% of PCG-1 students were
smokers. 28.1% of NAD-4 students were smoking while 34.3% of PCG-4 students were
smokers (Table 4.4).

54.1% of NAD-1 students were using alcohol while 54.2% of PCG-1 students
were using alcohol. 54.4% of NAD-4 students were using alcohol while 31.4% of PCG-
4 students were using alcohol (Table 4.4).

Table 4.4. Cigarette and Alcohol Using Status of Students

NAD-1(61) PCG-1(48) NAD-4(57) PCG-4(35) Total(201)
Using Status n % n % n % n % n %
Cigarette
No 50 82.0 32 66.7 41 71.9 23 65.7 146 72.6
Yes 11 18.0 16 33.3 16 28.1 12 34.3 55 27.4
Alcohol
No 28 45.9 22 45.8 26 45.6 11 68.6 87 43.3
Yes 33 54.1 26 54.2 31 54.4 24 314 114 56.7

4.4. Health Status of Students and Use of Nutritional Supplement

85.2% of the NAD-1 students, 81.3% of the PCG-1 students, 91.2% of the
NAD-4 students and 97.1% of the PCG-4 students had no health problems. When
students with health problems is considered, it is seen that NAD-1 and NAD-4 students
had endocrine nutritional and metabolic diseases (6.7% and 5.3%), PCG-1 students had

more respiratory system diseases (12.4%) (Table 4.5).

Table 4.5. Distribution of Students According to Health Problems

NAD-1(61) PCG-1(48) NAD-4(57) PCG-4(35) Total(201)

Health Problem n % n % n % n % n %

No 52 852 39 813 52 912 34 971 177 881
Yes 9 148 9 187 5 8.8 1 2.9 24 119
Endocrine, nutritional and

metabolic diseases v ) 383 - ) TS

Digestive system diseases 1 15 1 2.1 - 2 1.0

Respiratory system d. 2 3.3 6 124 - - - - 8 4.0

Blood and Immunological d. 2 3.3 1 2.1 2 35 1 2.9 6 3.0

Muscle, skeletal, connective

) - - 1 2.1 - - - - 1 0.4
tissue d.

29



85.2% of NAD-1 students, 77.1% of PCG-1 students, 78.9% of NAD-4 students
and 65.7% of PCG-4 students were not using nutritional supplements. When students
using supplements is assesed, it is seen that both of the NAD and PCG fourth grade
students (21.1% and 34.3%) were using more supplement than first grade students
(14.8% and 32.9%) (Table 4.6).

Table 4.6. Nutritional Supplement Using Status of Students

Using NAD-1(61) PCG-1(48) NAD-4(57) PCG-4(35) Total(201)
Status n % n % n % n % n %
No 52 85.2 37 77.1 45 78.9 23 65.7 157 78.1
yes 9 14.8 11 32.9 12 21.1 12 34.3 44 21.9

4.5. Energy and Nutrient Intake of Students

Table 4.7. shows energy and nutrient intake of NAD-1 and PCG-1 students. The
mean energy intake of NAD-1 students was 1327.0£366.8 kcal and PCG-1 students was
1383.14+493.6 kcal. Energy intake did not show a significant difference between NAD-1
and PCG-1 students (p=0,496, p>0.05).

The mean protein intake of NAD-1 students was 58.0+31.1 g and PCG-1
students was 54.7+20.1 g. Protein intake did not show a significant difference between

NAD-1 and PCG-1 students (p=0.523, p>0.05).

The mean fat intake of NAD-1 students was 58.8+18.0 g and PCG-1 students
was 62.4+25.7 g. Fat intake did not show a significant difference between NAD-1 and
PCG-1 students (p=0.409, p>0.05).

The mean carbohydrate intake of NAD-1 students was 138.9+50.6 g and PCG-1
students was 149.3+62.6 g. Carbohydrate intake did not show a significant difference
between NAD-1 and PCG-1 students (p=0.336, p>0.05).

The mean fibre intake of NAD-1 students was 15.7+8.6 g and PCG-1 students
was 14.3+£6.2 g. Fibre intake did not show a significant difference between NAD-1 and
PCG-1 students (p=0.295, p>0.05).

The mean omega-3 intake of NAD-1 students was 1.4+1.5 g and PCG-1 students
was 1.0+£0.8 g. Omega-3 intake did not show a significant difference between NAD-1
and PCG-1 students (p=0.141, p>0.05).
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The mean omega-6 intake of NAD-1 students was 10.6+5.8 g and PCG-1
students was 13.0+6.5 g. PCG-1 students were found to have higher omega-6 intake
than NAD-1 students (p=0.039, p<0.05).

The mean saturated fatty acids (SFAs) intake of NAD-1 students was 20.84+8.0 g
and PCG-1 students was 21.4+10.6 g. SFAs intake did not show a significant difference
between NAD-1 and PCG-1 students (p=0.755, p>0.05).

The mean monounsaturated fatty acids (MUFAS) intake of NAD-1 students was
20.3+7.2 g and PCG-1 students was 20.8+10.0 g. MUFAs intake did not show a
significant difference between NAD-1 and PCG-1 students (p=0.726, p>0.05).

The mean polyunsaturated fatty acids (PUFASs) intake of NAD-1 students was
12.3+6.4 g and PCG-1 students was 14.2+7.0 g. PUFAs intake did not show a
significant difference between NAD-1 and PCG-1 students (p=0.129, p>0.05).

The mean cholesterol intake of NAD-1 students was 237.0+140.7 mg while and
PCG-1 students was 217.2+149.8 mg. Cholesterol intake did not show a significant
difference between NAD-1 and PCG-1 students (p=0.362, p>0.05).

The mean vitamin A intake of NAD-1 students was 816.5+640.0 mcg and PCG-
1 students was 606.6+395.5 mcg. Vitamin A intake did not show a significant
difference between NAD-1 and PCG-1 students (p=0.171, p>0.05).

The mean vitamin E intake of NAD-1 students was 13.1+7.8 mcg and PCG-1

students was 15.8+7.6 mcg. Vitamin E intake did not show a significant difference
between NAD-1 and PCG-1 students (p=0.068, p>0.05).

The mean thiamine intake of NAD-1 students was 0.7+0.3 mg and PCG-1
students was 0.7+0.2 mg. Thiamine intake did not show a significant difference between

NAD-1 and PCG-1 students (p=0.928, p>0.05).

The mean riboflavin intake of NAD-1 students was 1.1+0.4 mg and PCG-1

students was 0.9+0.4 mg. Riboflavin intake did not show a significant difference
between NAD-1 and PCG-1 students (p=0.090, p>0.05).
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The mean niacin intake of NAD-1 students was 23.7+19.8 mg and PCG-1
students was 20.9+£9.1 mg. Niacin intake did not show a significant difference between
NAD-1 and PCG-1 students (p=0.373, p>0.05).

The mean vitamin Bg intake of NAD-1 students was 1.1+0.7 mg and PCG-1
students was 0.9+0.4 mg. Vitamin Bg intake did not show a significant difference
between NAD-1 and PCG-1 students (p=0.088, p>0.05).

The mean folate intake of NAD-1 students was 216.9£121.4 mcg and PCG-1
students was 210.0£99.7 mcg. Folate intake did not show a significant difference

between NAD-1 and PCG-1 students (p=0.748, p>0.05).

The mean vitamin B, intake of NAD-1 students was 3.942.4 mcg and PCG-1
students was 3.74£2.5 mcg. Vitamin Bi, intake did not show a significant difference
between NAD-1 and PCG-1 first grade students (p=0.633, p>0.05).

The mean vitamin C intake of NAD-1 students was 63.4+52.4 mg and PCG-1
students was 57.0£38.3 mg. Vitamin C intake did not show a significant difference

between NAD-1 and PCG-1 students (p=0.916, p>0.05).

The mean biotin intake of NAD-1 students was 33.9+17.2 mcg while the mean
biotin intake of PCG-1 students was 28.6+14.5 mcg. Biotin intake did not show a
significant difference between NAD and PCG first grade students (p=0.091, p>0.05).

The mean pantothenic acid intake of NAD-1 students was 3.7+1.6 mg and PCG-
1 students was 3.3+1.3 mg. Pantothenic acid intake did not show a significant difference
between NAD-1 and PCG-1 students (p=0.229, p>0.05).

The mean iron intake of NAD-1 students was 7.9+4.1 mg and PCG-1 students
was 8.344.2 mg. Iron intake did not show a significant difference between NAD-1 and
PCG-1 students (p=0.626, p>0.05).

The mean iodine intake of NAD-1 students was 109.0+38.2 mcg and PCG-1
students was 108.0+40.3 mcg. lodine intake did not show a significant difference

between NAD-1 and PCG-1 students (p=0.898, p>0.05).
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The mean zinc intake of NAD-1 students was 7.5£2.9 mg and PCG-1 students

was 7.543.1 mg. Zinc intake did not show a significant difference between NAD-1 and
PCG-1 students (p=0.929, p>0.05).

The mean copper intake of NAD-1 students was 1.0+0.5 mg and PCG-1 students

was 1.0£0.5 mg. Copper intake did not show a significant difference between NAD-1
and PCG-1 students (p=0.898, p>0.05).

The mean flourine intake of NAD-1 students was 389.6+£180.4 mcg and PCG-1
students was 413.2+173.4 mcg. Flourine intake did not show a significant difference
between NAD-1 and PCG-1 students (p=0.489, p>0.05).

The mean sodium intake of NAD-1 students was 2190.6+698.0 mg and PCG-1
students was 2593.7+990.0 mg. PCG-1 students were found to have higher sodium
intake than NAD-1 students (p=0.018, p<0.05).

The mean potassium intake of NAD-1 students was 18950.3+820.1 mg and

PCG-1 students was 1729.4+767.6 mg. Potassium intake did not show a significant
difference between NAD-1 and PCG-1 students (p=0.281, p>0.05).

The mean calcium intake of NAD-1 students was 596.8+258.7 mg and PCG-1
students was 505.9+209.6 mg. NAD-1 students were found to have higher calcium
intake than PCG-1 students (p=0.049, p<0.05).

The phosphorus intake of NAD-1 students was 945.7+370.3 mg and PCG-1
students was 386.0+276.3 mg. Phosphorus intake did not show a significant difference
between NAD-1 and PCG-1 students (p=0.078, p>0.05).

The mean magnesium intake of NAD-1 students was 218.6+£93.2 mg and PCG-1
students was 201.8+94.8 mg. Magnesium intake did not show a significant difference
between NAD-1 and PCG-1 students (p=0.351, p>0.05).
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Table 4.7. Daily Energy and Nutrient Intake of NAD-1 and PCG-1 Students

NAD-1(61) PCG-1(49)

X S Min Max X S Min  Max p*
Energy (kcal) 1327.0 366.8 604.8 2158.3 1383.1 493.6 613.0 2833.6 0.496
Protein (g) 58.0 31.1 265 2636 547 201 202 1195 @ 0.523
Fat (g) 58.8 18.0 226 95.6 624 257 239 1376  0.409
Carbohydrate (g) 1389 506 334 2750 1493 626 30.1 307.1 0.336
Fibre (g) 15.7 8.6 5.1 41.2 14.3 6.2 5.0 325 0.295
Omega-3 (g) 1.4 1.5 0.3 9.3 1.0 0.8 0.2 5.5 0.141
Omega-6 () 10.6 5.8 1.6 29.6 13.0 6.5 2.7 409  0.039*
SFAs (g) 20.8 8.0 5.9 41.6 214 106 6.0 53.6 0.755
MUFAs (g) 20.3 7.2 7.0 38.3 208 100 6.6 61.7 0.726
PUFAs (g) 12.3 6.4 2.8 334 14.2 7.0 3.4 46.4 0.129
Cholesterol (mg) 237.0 1407 472 7020 2172 149.8 108 810.0 0.362
Vitamin A (mcg) 816.5 640.0 118.8 3113.8 606.6 395.5 133.7 2499.3 0.171
Vitamin E (mcg) 13.1 7.8 0.6 32.7 15.8 7.6 1.9 38.7 0.068
Thiamine (mg) 0.7 0.3 0.3 1.5 0.7 0.2 0.3 1.3 0.928
Riboflavin (mg) 1.1 0.4 0.5 2.3 0.9 0.4 0.2 2.1 0.090
Niacin (mg) 23.7 19.8 8.7 1659 209 9.1 7.4 55.0 0.373
Vitamin Bg (MQ) 1.1 0.7 0.4 5.9 0.9 0.4 0.3 2.3 0.088
Folate (mcg) 216.9 1214 777 613.8 2100 99.7 744 517.8 0.748
Vitamin Bi2 (mcg) 3.9 24 0.8 14.2 3.7 2.5 0.0 11.5 0.633
Vitamin C (mg) 63.4 52.4 0.0 2457 570 383 22 1410 0.916
Biotin (mcg) 33.9 17.2 9.6 84.6 286 145 89 78.4 0.091
Pantothenic acid

3.7 1.6 1.3 9.7 3.3 1.3 0.8 7.1 0.229
(mg)
Iron (mg) 7.9 4.1 2.6 221 8.3 4.2 3.0 27.0 0.626
lodine (mcg) 109.0 38.2 427 2098 1080 403 353 2332 0.898
Zinc (mg) 7.5 2.9 24 13.9 7.5 3.1 2.4 15.7 0.929
Copper (mg) 1.0 0.5 0.3 2.2 1.0 0.5 0.4 2.9 0.898
Fluorine (mcg) 389.6 180.4 1635 891.2 4132 1734 186.6 828.9  0.489
Sodium (mg) 2190.6 698.0 10475 4313.3 2593.7 990.0 664.5 5411.7 0.018*
Potassium (mg) 1895.3 820.1 562.0 3906.8 1729.4 767.6 727.7 40953 0.281
Calcium (mg) 596.8 258.7 177.6 13951 5059 209.6 116.1 1208.3 0.049*
Phosphorus (mg) 9457 370.3 420.2 25195 386.0 2763 3444 17169 0.078
Magnesium (mg) 2186 932 962 4679 2018 948 213 5176 0.351

*p<0.05 was accepted as statistically significance
Independent T test and Mann Whitney U test were used
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Table 4.8. shows energy and nutrient intake of NAD-4 and PCG-4 students. The
mean energy intake of NAD-4 students was 1453.0+378.8 kcal and PCG-4 students was
1272.1+£363.6 kcal. NAD-4 students were found to have higher energy intake than PCG-
4 students (p=0.026, p<0.05).

The mean protein intake of NAD-4 students was 61.2+16.7 g and PCG-4
students was 49.4+23.9 g. NAD-4 students were found to have higher protein intake
than PCG-4 students (p=0.007, p<0.05).

The mean fat intake of NAD-4 students was 67.0+20.2 g and PCG-4 students
was 60.5+£19.8 g. Fat intake did not show a significant difference between NAD-4 and
PCG-4 students (p=0.134, p>0.05).

The mean carbohydrate intake of NAD-4 students was 149.0+53.2 g and PCG-4
students was 132.0+48.0 g. Carbohydrate intake did not show a significant difference
between NAD-4 and PCG-4 students (p=0.125, p>0.05).

The mean fibre intake of NAD-4 students was 18.0+8.6 g and PCG-4 students
was 12.7+6.7 g. NAD-4 students were found to have higher fibre intake than PCG-4
students (p=0.002, p<0.05).

The mean omega-3 intake of NAD-4 students was 1.3+0.8 g and PCG-4 students
was 1.0+0.6 g. Omega-3 intake did not show a significant difference between NAD-4
and PCG-4 students (p=0.052, p>0.05).

The mean omega-6 intake of NAD-4 students was 11.8+5.8 g and PCG-4
students was 12.5+6.6 g. Omega-6 intake did not show a significant difference between
NAD-4 and PCG-4 students (p=0.591, p>0.05).

The mean SFAs intake of NAD-4 students was 24.6+8.2 g and PCG-4 students
was 20.948.6 g. NAD-4 students were found to have higher SFAs intake than PCG-4
students (p=0.041, p<0.05).

The mean MUFAs intake of NAD-4 students was 22.7+8.1 g and PCG-4
students was 19.8+8.4 g. MUFAs intake did not show a significant difference between
NAD-4 and PCG-4 students (p=0.106, p>0.05).
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The mean PUFAs intake of NAD-4 students was 13.6+6.2 g and PCG-4 students
was 13.7£6.7 g. PUFAs intake did not show a significant difference between NAD-4
and PCG-4 students (p=0.916, p>0.05).

The mean cholesterol intake of NAD-4 students was 243.0+£159.0 mg and PCG-
4 students was 216.0+218.3 mg. Cholesterol intake did not show a significant difference
between NAD-4 and PCG-4 students (p=0.094, p>0.05).

The mean vitamin A intake of NAD-4 students was 1020.8+892.3 mcg and
PCG-4 students was 629.0+608.3 mcg. NAD-4 students were found to have higher
Vitamin A intake than PCG-4 students (p=0.005, p<0.05).

The mean vitamin E intake of NAD-4 students was 14.7+7.3 mcg and PDR-4
students was 15.3+8.9 mcg. Vitamin E intake did not show a significant difference
between NAD-4 and PCG-4 students (p=0.758, p>0.05).

The mean thiamine intake of NAD-4 students was 0.8+0.3 mg and PCG-4
students was 0.6+0.2 mg. NAD-4 students were found to have higher thiamine intake
than PCG-4 students (p=0.001, p<0.05).

The mean riboflavin intake of NAD-4 students was 1.3+0.5 mg and PCG-4
students was 1.0+£0.5 mg. NAD-4 students were found to have higher riboflavin intake
than PCG-4 students (p=0.001, p<0.05).

The mean niacin intake of NAD-4 students was 22.5+7.9 mg and PCG-4
students was 17.9+10.5 mg. NAD-4 students were found to have higher niacin intake
than PCG-4 students (p=0.001, p<0.05).

The mean vitamin Bg intake of NAD-4 students was 1.1+0.4 mg and PCG-4
students was 0.8+0.4 mg. NAD-4 students were found to have higher vitamin Bg intake
than PCG-4 students (p=0.002, p<0.05).

The mean folate intake of NAD-4 students was 243.0+97.4 mcg and PCG-4
students was 188.1£91.3 mcg. NAD-4 students were found to have higher folate intake
than PCG-4 students (p=0.009, p<0.05).
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The mean vitamin B, intake of NAD-4 students was 4.5+2.2 mcg and PCG-4
students was 3.8+£3.3 mcg. NAD-4 students were found to have higher vitamin B,
intake than PCG-4 students (p=0.014, p<0.05).

The mean vitamin C intake of NAD-4 students was 76.7+43.0 mg and PCG-4
students was 57.2+47.3 mg. NAD-4 students were found to have higher vitamin C
intake than PCG-4 students (p=0.019, p<0.05).

The mean biotin intake of NAD-4 students was 39.8+52.2 mcg and PCG-4
students was 28.5+18.5 mcg. NAD-4 students were found to have higher biotin intake
than PCG-4 students (p=0.002, p<0.05).

The mean pantothenic acid intake of NAD-4 students was 4.1+1.3 mg and PCG-
4 students was 3.2+1.6 mg. NAD-4 students were found to have higher pantothenic acid
intake than PCG-4 students (p=0.002, p<0.05).

The mean iron intake of NAD-4 students was 9.3+3.8 mg and PCG-4 students
was 6.7+£2.9 mg. Iron intake did not show a significant difference between NAD-4 and
PCG-4 students (p=0.001, p>0.05).

The mean iodine intake of NAD-4 students was 122.9+45.7 mcg and PCG-4
students was 100.9+34.8 mcg. NAD-4 students were found to have higher iodine intake
than PCG-4 students (p=0.017, p<0.05).

The mean zinc intake of NAD-4 students was 8.9+£2.9 mg and PCG-4 students
was 7.1£3.5 mg. NAD-4 students were found to have higher zinc intake than PCG-4
students (p=0.010, p<0.05).

The mean copper intake of NAD-4 students was 1.2+0.5 mg and PCG-4 students
was 0.9+0.6 mg. NAD-4 students were found to have higher copper intake than PCG-4
students (p=0.001, p<0.05).

The mean flourine intake of NAD-4 students was 426.9+£193.8 mcg and PCG-4
students was 479.4+254.6 mcg. Flourine intake did not show a significant difference

between NAD-4 and PCG-4 students (p=0.267, p>0.05).
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The mean sodium intake of NAD-4 students was 2526.9+778.1 mg and PCG-4
students was 2198.1+818.1 mg. Sodium intake did not show a significant difference
between NAD-4 and PCG-4 students (p=0.057, p>0.05).

The mean potassium intake of NAD-4 students was 2235.8+765.0 mg and PCG-
4 students was 1598.6+692.5 mg. NAD-4 students were found to have higher potassium
intake than PCG-4 students (p=0.000, p<0.05).

The mean calcium intake of NAD-4 students was 773.3.8+328.9 mg and PCG-4
students was 596.4+282.1 mg. NAD-4 students were found to have higher calcium
intake than PCG-4 students (p=0.010, p<0.05).

The mean phosphorus intake of NAD-4 students was 1071.4+£318.1 mg and
PCG-4 students was 798.0£322.0 mg. NAD-4 students were found to have higher
phosphorus intake than PCG-4 students (p=0.000, p<0.05).

The mean magnesium intake of NAD-4 students was 248.3+87.1 mg and PCG-4
students was 182.0+72.8 mg. NAD-4 students were found to have higher magnesium
intake than PCG-4 students (p=0.000, p<0.05).
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Table 4.8. Daily Energy and Nutrient Intake of NAD-4 and PCG-4 Students

NAD-4(57) PCG-4(35)
X S Min Max X S Min Max p*
Energy (kcal) 1453.0 378.8 729.4 2250.2 12721 363.6 622.6 2123.1 0.026*
Protein (g) 61.2 16.7 30.8 1085 494 239 235 146.7 0.007*
Fat (g) 67.0 202 307 1161 605 198 245 107.8 0.134
Carbohydrate (g) 1490 532 46.0 2684 1320 48.0 453 2514 0.125
Fibre (g) 18.0 8.6 3.8 44.4 12.7 6.7 4.0 35.4  0.002*
Omega-3 (9) 1.3 0.8 0.4 4.2 1.0 0.6 0.3 2.3 0.052
Omega-6 () 11.8 5.8 1.7 28.8 12.5 6.6 2.4 35.7  0.591
SFAs (g) 24.6 8.2 10.1 46.8 20.9 8.6 5.2 416  0.041*
MUFAs (g) 22.7 8.1 10.1 46.8 19.8 8.4 8.2 46.6  0.106
PUFAs (g) 13.6 6.2 2.5 31.7 13.7 6.7 2.9 37.7 0.916
Cholesterol (mg) 2430 1590 169 6764 216.0 2183 123 1150.0 0.094
Vitamin A (mcg) 1020.8 892.3 166.0 3826.1 629.0 608.3 143.6 3828.9 0.005*
Vitamin E (mcg) 14.7 7.3 1.4 33.8 15.3 8.9 1.8 47.1  0.758
Thiamine (mg) 0.8 0.3 0.3 1.5 0.6 0.2 0.3 1.3  0.001*
Riboflavin (mg) 1.3 0.5 0.4 2.6 1.0 0.5 0.3 25 0.001*
Niacin (mg) 22.5 7.9 9.9 53.0 17.9 10.5 9.3 63.8  0.001*
Vitamin Bg (MQ) 1.1 0.4 0.4 2.0 0.8 0.4 0.3 1.8  0.002*
Folate (mcg) 2430 974 804 4805 1881 913 656 463.8 0.009*
Vitamin Bi2 (mcg) 45 2.2 0.9 9.8 3.8 3.3 0.1 17.9 0.014*
Vitamin C (mg) 76.7 43.0 4.0 162.7  57.2 47.3 2.9 157.6  0.019*
Biotin (mcg) 39.8 52.2 8.9 78.5 28.5 18.5 8.6 85.3  0.002*
Pantothenic acid (mg) 4.1 1.3 1.9 7.7 3.2 1.6 1.0 9.0 0.002*
Iron (mg) 9.3 3.8 4.0 18.9 6.7 2.9 2.2 129  0.001*
lodine (mcg) 1229 457 468 2467 1009 348 27.0 168.2 0.017*
Zinc (mg) 8.9 2.9 4.6 15.2 7.1 35 2.3 20.4  0.010*
Copper (mg) 1.2 0.5 0.3 2.7 0.9 0.6 0.3 1.8  0.001*
Fluorine (mcg) 426.9 193.8 169.0 998.9 479.4 2546 104.7 11295 0.267
Sodium (mg) 2526.9 778.1 806.0 41151 2198.1 818.1 846.1 4251.9 0.057
Potassium (mg) 22358 765.0 6458 42348 1598.6 6925 628.1 3508.2 0.000*
Calcium (mg) 7733 3289 2352 18405 596.4 2821 1934 1123.7 0.010*
Phosphorus (mg) 1071.4 3181 4722 19135 7980 3220 3053 1781.7 0.000*
Magnesium (mg) 2483 871 843 4489 1820 728 827 379.0 0.000*

*p<0.05 was accepted as statistically significance
Independent T test and Mann Whitney U test were used
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Table 4.9. shows energy and nutrient intake of NAD-1 and NAD-4 students. The
mean energy intake of NAD-1 students was 1327.0+£366.8 kcal and NAD-4 students
was 1453.0+£378.8 kcal. Energy intake did not show a significant difference between
NAD-1 and NAD-4 students (p=0.069, p>0.05).

The mean protein intake of NAD-1 students was 58.0£31.1 g and NAD-4
students was 61.2+16.7 g. Protein intake did not show a significant difference between
NAD-1 and NAD-4 students (p=0.491, p>0.05).

The mean fat intake of NAD-1 students was 58.8+18.0 g and NAD-4 students
was 67.0£20.2 g. NAD-4 students were found to have higher fat intake than NAD-1
students (p=0.022, p<0.05).

The mean carbohydrate intake of NAD-1 students was 138.9+50.6 g and NAD-4
students was 149.0+53.2 g. Carbohydrate intake did not show a significant difference
NAD-1 and NAD-4 students (p=0.292, p>0.05).

The mean fibre intake of NAD-1 students was 15.7+£8.6 g and NAD-4 students
was 18+8.6 g. Fibre intake did not show a significant difference NAD-1 and NAD-4
students (p=0.155, p>0.05).

The mean omega-3 intake of NAD-1 students was 1.4+1.5 g and NAD-4
students was 1.3+0.8 g. Omega-3 intake did not show a significant difference between
NAD-1 and NAD-4 students (p=0.237, p>0.05).

The mean omega-6 intake of NAD-1 students was 10.6+£5.8 g and NAD-4
students was 11.8+5.8 g. Omega-6 intake did not show a significant difference between
NAD-1 and NAD-4 students (p=0.261, p>0.05).

The mean SFAs intake of NAD-1 students was 20.8+8.0 g and NAD-4 students
was 24.6+£8.2 g. NAD-4 students were found to have higher SFAs intake than NAD-1
students (p=0.012, p<0.05).

The mean MUFAs intake of NAD-1 students was 20.3+7.2 g and NAD-4
students was 22.7+8.1 g. MUFAs intake did not show a significant difference between
NAD-1 and NAD-4 students (p=0.087, p>0.05).

40



The mean PUFAs intake of NAD-1 students was 12.3+6.4 g and NAD-4
students was 13.6+6.2 g. PUFAs did not show a significant difference NAD-1 and
NAD-4 students (p=0.278, p>0.05).

The mean cholesterol intake of NAD-1 students was 237.0+140.7 mg and NAD-
4 students was 243.0+159.0 mg. Cholesterol intake did not show a significant difference
between NAD-1 and NAD-4 students (p=0.933, p>0.05).

The mean vitamin A intake of NAD-1 students was 816.5+£640.0 mcg and NAD-
4 students was 1020.84892.3 mcg. Vitamin A intake did not show a significant
difference between NAD-1 and NAD-4 students (p=0.154, p>0.05).

The mean vitamin E intake of NAD-1 students was 13.1+7.8 mcg and NAD-4
students was 14.7+7.3 mcg. Vitamin E intake did not show a significant difference

between NAD-1 and NAD-4 students (p=0.233, p>0.05).

The mean thiamine intake of NAD-1 students was 0.7+0.3 mg and NAD-4
students was 0.8+0.3 mg. Thiamine intake did not show a significant difference between

NAD-1 and NAD-4 students (p=0.097, p>0.05).

The mean riboflavin intake of NAD-1 students was 1.1+0.4 mg and NAD-4
students was 1.3+0.5 mg. NAD-4 students were found to have higher riboflavin intake
than NAD-1 students (p=0.010, p<0.05).

The mean niacin intake of NAD-1 students was 23.7+19.8 mg and NAD-4
students was 22.5+7.9 mg. Niacin intake did not show a significant difference between

NAD-1 and NAD-4 students (p=0.539, p>0.05).

The mean vitamin B intake of NAD-1 students was 1.1+0.7 mg and NAD-4
students was 1.1£0.4 mg. vitamin Bg intake did not show a significant difference
between NAD-1 and NAD-4 students (p=0.720, p>0.05).

The mean folate intake of NAD-1 students was 216.9+121.4 mcg and NAD-4
students was 243.0+£97.4 mcg. Folate intake did not show a significant difference
between NAD-1 and NAD-4 students (p=0.204, p>0.05).
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The mean vitamin B, intake of NAD-1 students was 3.9+2.4 mcg and NAD-4
students was 4.5+2.2 mcg. Vitamin Bj, intake did not show a significant difference
between NAD-1 and NAD-4 students (p=0.057, p>0.05).

The mean vitamin C intake of NAD-1 students was 63.4+£52.4 mg and NAD-4
students was 76.7+43.0 mg. NAD-4 students were found to have higher vitamin C
intake than NAD-1 students (p=0.032, p<0.05).

The mean biotin intake of NAD-1 students was 33.9+17.2 mcg while and NAD-
4 students was 39.8452.2 mcg. Biotin intake did not show a significant difference
between NAD-1 and NAD-4 students (p=0.051, p>0.05).

The mean pantothenic acid intake of NAD-1 students was 3.7+1.6 mg and NAD-
4 students was 4.1+1.3 mg. Pantothenic acid intake did not show a significant difference

between NAD-1 and NAD-4 students (p=0.085, p>0.05).

The mean iron intake of NAD-1 students was 7.9+4.1 mg and NAD-4 students is
9.3+3.8 mg. Iron intake did not show a significant difference between NAD-1 and
NAD-4 students (p=0.054, p>0.05).

The mean iodine intake of NAD-1 students was 109.0+38.2 mcg and NAD-4
students was 122.9+45.7 mcg. lodine intake did not show a significant difference

between NAD-1 and NAD-4 students (p=0.075, p>0.05).

The mean zinc intake of NAD-1 students was 7.5+2.9 mg and NAD-4 students
was 8.9+2.9 mg. NAD-4 students were found to have higher zinc intake than NAD-1
students (p=0.010, p<0.05).

The mean copper intake of NAD-1 students was 1.0+£0.5 mg and NAD-4
students was 1.2+0.5 mg. Copper intake did not show a significant difference between

NAD-1 and NAD-4 students (p=0.055, p>0.05).

The mean flourine intake of NAD-1 students was 389.6+180.4 mcg and NAD-4
students was 426.9+193.8 mcg. Flourine intake did not show a significant difference

between NAD-1 and NAD-4 students (p=0.281, p>0.05).
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The mean sodium intake of NAD-1 students was 2190.6+£698.0 mg and NAD-4
students was 2526.9+£778.1 mg. NAD-4 students were found to have higher sodium
intake than NAD-1 students (p=0.015, p<0.05).

The mean potassium intake of NAD-1 students was 18950.3+820.1 mg and
NAD-4 students was 2235.8+765.0 mg. NAD-4 students were found to have higher
potassium intake than NAD-1 students (p=0.022, p<0.05).

The mean calcium intake of NAD-1 students was 596.8+258.7 mg and NAD-4
students was 773.3+328.9 mg. NAD-4 students were found to have higher calcium
intake than NAD-1 students (p=0.002, p<0.05).

The mean phosphorus intake of NAD-1 students was 945.7+370.3 mg and NAD-
4 students was 1071.4£318.1 mg. Phosphorus intake did not show a significant
difference between NAD-1 and NAD-4 students (p=0.051, p>0.05).

The mean magnesium intake of NAD-1 students was 218.6+93.2 mg and NAD-4

students was 248.3+87.1 mg. Magnesium intake did not show a significant difference

between NAD-1 and NAD-4 students (p=0.077, p>0.05).
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Table 4.9. Daily Energy and Nutrient Intake of NAD Students

NAD-1(61) NAD-4(57)
X S Min Max X S Min Max p*
Energy (kcal) 1327.0 366.8 604.8 21583 1453.0 378.8 729.4 2250.2 0.069
Protein (g) 58.0 31.1 26.5 263.6 61.2 16.7 30.8 1085 0.491
Fat (g) 588 180 226 95.6 670 202 307 116.1 0.022*
Carbohydrate (g) 1389 50.6 334 2750 1490 532 46.0 2684 0.292
Fibre (g) 15.7 8.6 5.1 41.2 18.0 8.6 3.8 44.4 0.155
Omega-3 (g) 1.4 1.5 0.3 9.3 1.3 08 04 42 0237
Omega-6 (g) 106 5.8 1.6 296 118 58 1.7 288 0.261
SFAs (g) 208 8.0 5.9 416 246 82 101 468 0.012*
MUFAs (g) 20.3 7.2 7.0 38.3 22.7 8.1 10.1 46.8 0.087
PUFAs (9) 12.3 6.4 2.8 33.4 13.6 6.2 2.5 31.7 0.278
Cholesterol (mg) 237.0 140.7 47.2 702.0 2430 1590 169 6764 0.933
Vitamin A (mcg) 816.5 640.0 118.8 3113.8 1020.8 892.3 166.0 3826.1 0.154
Vitamin E (mcg) 13.1 7.8 0.6 32.7 147 7.3 1.4 33.8 0.233
Thiamine (mg) 0.7 0.3 0.3 15 0.8 0.3 0.3 15 0.097
Riboflavin (mg) 1.1 0.4 0.5 2.3 1.3 0.5 04 26  0.010*
Niacin (mg) 23.7 1938 8.7 1659 225 7.9 9.9 53.0 0.539
Vitamin Bg (MQ) 1.1 0.7 0.4 5.9 1.1 0.4 0.4 2.0 0.720
Folate (mcg) 2169 1214 777 6138 243.0 974 804 4805 0.204
Vitamin Bi2 (mcg) 3.9 2.4 0.8 14.2 4.5 2.2 0.9 9.8 0.057
Vitamin C (mg) 634 524 0.0 2457 767 430 40 1627 0.032*
Biotin (mcg) 339 172 9.6 84.6 39.8 522 8.9 785  0.051
Pantothenic acid (mg) 3.7 1.6 1.3 9.7 4.1 1.3 1.9 7.7 0.085
Iron (mg) 7.9 4.1 2.6 22.1 9.3 3.8 4.0 189 0.054
lodine (mcg) 109.0 382 427 2098 1229 457 468 246.7 0.075
Zinc (mg) 7.5 2.9 2.4 13.9 8.9 2.9 4.6 15.2  0.010*
Copper (mg) 1.0 0.5 0.3 2.2 1.2 0.5 0.3 2.7 0.055
Fluorine (mcg) 389.6 1804 1635 891.2 4269 193.8 169.0 998.9 0.281
Sodium (mg) 2190.6 698.0 1047.5 4313.3 25269 778.1 806.0 4115.1 0.015*
Potassium (mg) 1895.3 820.1 562.0 3906.8 22358 765.0 645.8 4234.8 0.022*
Calcium (mg) 596.8 2587 177.6 13951 773.3 3289 2352 1840.5 0.002*
Phosphorus (mg) 9457 370.3 4202 25195 1071.4 3181 4722 19135 0.051
Magnesium (mg) 2186 932 962 4679 2483 87.1 843 4489 0.077

*p<0.05 was accepted as statistically significance
Independent T test and Mann Whitney U test were used
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Table 4.10 shows the distribution of daily energy intake to macronutrients for
NAD-1 and PCG-1 students. The percentage of daily energy intake from carbohydrates
was found an average of 42.4+9.0 for NAD-1 students and 43.5+£10.3 for PCG-1
students. The percentage of daily energy intake from protein was found as an average of
18.0+£6.9 for NAD-1 students and 16.4+3.6 for PCG-1 students. The percentage of daily
energy intake from fat was found as an average of 39.6+6.8 for NAD-1 students and
40.148.8 for PCG-1 students. The percentages of energy from carbohydrates, proteins,
and fat did not show a significant difference between NAD-1 and PCG-1 students
(p=0.538; p=0.161; p=0.743, p>0.05).

Table 4.10. Distribution of Daily Energy Intake to Macronutrients for NAD-1 and
PCG-1 Students

NAD-1(61) PCG-1(49)
X S Min  Max X S Min Max p
Carbohydrate (%) 42.4 9.0 100 630 435 103 200 70.0 0.538
Protein (%0) 18.0 6.9 9.0 59.0 164 3.6 100 260 0.161
Fat (%) 39.6 6.8 250 540 401 8.8 18.0 59.0 0.743

*p<0.05 was accepted as statistically significance
Independent T test was used

Table 4.11 shows the distribution of daily energy intake to food groups of NAD-
4 and PCG-4 students. The percentage of daily energy intake from carbohydrates was
found as an average of 41.4+8.2 for NAD-4 students and 42.4+9.2 for PCG-4 students.
The percentage of daily energy intake from protein was found as an average of 17.6+4.3
for NAD-4 students and 15.7+4.7 for PCG-4 students. Percentage of daily energy intake
from the protein was found to be higher in NAD-4 students than PCG-4 students
(p=0.045, p<0.05). The percentage of daily energy intake from fat was found as an
average of 41.1£6.5 for NAD-4 students and 42.0+7.6 for PCG-4 students. The
percentages of energy from carbohydrates and fat did not show a significant difference
between NAD-4 and PCG-4 students (p=0.595; p=0.527, p>0.05).
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Table 4.11. Distribution Daily Energy Intake to Macronutrients for NAD-4 and PCG-4
Students

NAD-4(57) PCG-4(35)
X S Min  Max X S Min  Max p*
Carbohydrate (%) 41.4 8.2 21.0 56.0 424 9.2 11.0 60.0 0.595
Protein (%0) 17.6 4.3 100 36.0 157 4.7 9.0 340 0.045*
Fat (%) 41.1 6.5 30,0 58.0 420 7.6 26.0 550 0.527

*p<0.05 was accepted as statistically significance
Independent T test was used

Table 4.12 shows the distribution of daily energy intake to macronutrients for
NAD-1 and NAD-4 students. The percentage of daily energy intake from carbohydrates
was found as an average of 42.44+9.0 for NAD-1 students and 41.4+8.2 for NAD-4
students. The percentage of daily energy intake from protein was found as an everage of
18.0+6.9 for NAD-1 students and 17.6+4.3 for NAD-4 students. The percentage of daily
energy intake from fat was found as an average of 39.6+6.8 for NAD-1 students and
41.1+6.5 for NAD-4 students. The percentages of energy from carbohydrates, proteins,
and fat did not show a significant difference between NAD-1 and NAD-4 students
(p=0.527; p=0.741; p=0.231, p>0.05).

Table 4.12. Distribution of Daily Energy Intake to Macronutrients for NAD Students

NAD-1(61) NAD-4(57)
X S Min Max X S Min Max p
Carbohydrate (%0) 42.4 9.0 100 630 414 8.2 21.0 56.0 0.527
Protein (%0) 18.0 6.9 9.0 59.0 17.6 4.3 10.0 36.0 0.741
Fat (%) 39.6 6.8 25.0 540 411 6.5 30.0 58.0 0.231

*p<0.05 was accepted as statistically significance
Independent T test was used

The percentage of meeting DRIs according to daily energy and nutrient intake
for NAD-1 and PCG-1 students are given in the Table 4.14. The percentage of meeting
energy requirement was 68.6% for NAD-1 students and 71.5% for PCG-1 students and
there was no significant difference between them (p=0.495, p>0.05). The percentage of
meeting protein requirement was 101.5% for NAD-1 students and 94.5% for PCG-1
students and there was no significant difference between them (p=0.498, p>0.05). The
percentage of meeting fat requirement was 89.6% for NAD-1 students and 95.1% for
PCG-1 students and there was no significant difference between them (p=0.409,
p>0.05). The percentage of meeting carbohydrate requirement was 59.8% for NAD-1

students and 54.1% for PCG-1 students and there was no significant difference between
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them (p=0.622, p>0.05). The percentage of meeting fibre requirement was 62.9% for
NAD-1 students and 56.3% for PCG-1 students and there was no significant difference
between them (p=0.241, p>0.05).

The percentage of meeting vitamin A requirement was 117.3% for NAD-1
students and 85.2% for PCG-1 students and there was no significant difference between
them (p=0.109, p>0.05). The percentage of meeting folate requirement was 54.2% for
NAD-1 students and 52.5% for PCG-1 students and there was no significant difference
between them (p=0.749, p>0.05). The percentage of meeting vitamin B;, requirement
was 161.2% for NAD-1 students and 158.7% for PCG-1 students and there was no
significant difference between them (p=0.770, p>0.05). The percentage of meeting
vitamin C requirement was 71.1% for NAD-1 students and 65.4% for PCG-1 students
and there was no significant difference between them (p=0.983, p>0.05).

The percentage of meeting iron requirement was 45.3% for NAD-1 students and
50.4% for PCG-1 students and there was no significant difference between them
(p=0.354, p>0.05). The percentage of meeting iodine requirement was 72.7% for NAD-
1 students and 72.0% for PCG-1 students and there was no significant difference
between them (p=0.899, p>0.05). The percentage of meeting zinc requirement was
74.7% for NAD-1 students and 74.6% for PCG-1 students and there was no significant
difference between them (p=0.989, p>0.05). The percentage of meeting calcium
requirement was 59.7% for NAD-1 students and 158.7% for PCG-1 students and there

was no significant difference between them (p=0.075, p>0.05).
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Table 4.13. The Percentage of Meeting DRIs for NAD-1 and PCG-1 Students

NAD-1(61) PCG-1(49)
X S Min Max X S Min Max p
Energy (%) 68.6 19.0 31.3 1116 715 25.5 31.7 1465 0.495
Protein (%) 1015 544 464 4615 954 35.5 353 209.2 0.498
Fat (%) 89.6 27.4 344 1457 95.1 39.2 36.4 209.7 0.409
Carbohydrate (%) 59.8 78.0 121 6420 54.1 22.7 109 111.2 0.622
Fibre (%) 62.9 34.5 204 1648 56.3 24.5 20.1 1301 0.241
Vitamin A (%)* 1173 916 19.8 4448 85.2 56.1 19.1  357.0 0.109
Folate (%) 54.2 30.4 19.4 1534 525 24.9 18.6  129.4 0.749
Vitamin By, (%)* 161.2 100.2 350 5921 158.7 1048 13.7 4782 0.770
Vitamin C (%)* 71.1 58.0 0.0 2730 654 42.8 25 156.7  0.983
Iron (%) 45.3 27.5 144 1731 504 30.0 16.7 1499 0.354
lodine (%) 72.7 25.4 285 1399 720 26.8 235 1554 0.899
Zinc (%) 74.7 28.6 244 1387 746 30.6 23.7 157.2 0.989
Calcium (%) 59.7 259 178 1395 514 21.3 11.6  120.8 0.075

*p<0.05 was accepted as statistically significance
Independent T test and Mann Whitney U test were used

Table 4.14 show percentage of meeting DRIs according to daily energy and
nutrient for NAD-4 and PCG-4 students. The percentage of meeting energy requirement
of NAD-4 students (75.1%) was found higher than PCG-4 students (65.8%) and this
showed a meaningful difference (p=0.026, p<0.05). The percentage of meeting protein
requirement of NAD-4 students (107.1%) was found to be higher than PCG-4 students
(86.5%) and this showed a meaningful difference (p=0.007, p<0.05). The percentage of
meeting fat requirement wass 102.1% for NAD-4 students and 92.2% for PCG-4
students and there was no significant difference between them (p=0.134, p>0.05). The
percentage of meeting carbohydrate requirement was 54.0% for NAD-4 students and
47.8% for PCG-4 students and there was no significant difference between them
(p=0.163, p>0.05). The percentage of meeting fibre requirement of NAD-4 students
(71.7%) was found higher than PCG-4 students (51.0%) and this showed a meaningful
difference (p=0.002, p<0.05).

The percentage of meeting vitamin A requirement of NAD-4 students (145.0%)
was found higher than PCG-4 students (87.1%) and this showed a meaningful
difference (p=0.003, p<0.05). The percentage of meeting folate requirement of NAD-4
students (60.7%) was found higher than PCG-4 students (47.0%) and this showed a

meaningful difference (p=0.009, p<0.05). The percentage of meeting vitamin B,
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requirement was 185.9% for NAD-4 students and 156.8% for PCG-4 students and this
showed a meaningful difference (p=0.026, p<0.05). The percentage of meeting vitamin
C requirement of NAD-4 students (85.3%) was found higher than PCG-4 students
(63.5%) and this showed a meaningful difference (p=0.019, p<0.05).

The percentage of meeting iron requirement of NAD-4 students (53.9%) was
found higher than PCG-4 students (41.2%) and this showed a meaningful difference
(p=0.011, p<0.05). The percentage of meeting iodine requirement of NAD-4 students
(81.9%) was found higher than PCG-4 students (67.3%) and this showed a meaningful
difference (p=0.017, p<0.05). The percentage of meeting zinc requirement of NAD-4
students (88.2%) was found higher than PCG-4 students (69.6%) and this showed a
meaningful difference (p=0.005, p<0.05). The percentage of meeting calcium
requirement of NAD-4 students (78.1%) was found higher than PCG-4 students (59.6%)
and this showed a meaningful difference (p=0.006, p<0.05).

Table 4.14. The Percentage of Meeting DRIs for NAD-4 and PCG-4 Students

NAD-4(57) PCG-4(35)
X S Min Max X S Min Max p*
Energy (%) 75.1 19.6 377 116.3 658 18.8 322 109.8 0.026*
Protein (%) 107.1  29.2 540 1900 865 41.8 412 2569 0.007*
Fat (%) 102.1 308 46.8 1769 922 30.3 374 1642 0.134
Carbohydrate (%) 54.0 19.3 16.7 97.2 47.8 17.4 16.4 91.0 0.163
Fibre (%) 71.7 34.8 15.1 177.6 50.1 26.9 15.8 141.7 0.002*
Vitamin A (%) 145.0 128.0 23.7 546.6 87.1 86.5 20.5 547.0 0.003*
Folate (%) 60.7 24.4 20.1 120.1 47.0 22.8 16.4 115.9 0.009*
Vitamin By, (%) 185.9 94.7 25.8 409.1 156.8 137.1 4.3 745.8 0.026*
Vitamin C (%) 85.3 47.7 4.4 180.8 63.5 52.5 3.2 175.1 0.019*
Iron (%) 53.9 22.4 224 1048 412 23.2 123 1240 0.011*
lodine (%) 81.9 30.4 31.2 1644 673 23.2 18.0 112.1 0.017*
Zinc (%) 88.2 28.7 455 152.0 69.6 324 22.8  185.7 0.005*
Calcium (%) 78.1 32.4 235 184.1 59.6 27.8 19.3 112.4 0.006*

*p<0.05 was accepted as statistically significance
Independent T test and Mann Whitney U test were used

Table 4.15 shows percentage of meeting DRIs according to daily energy and
nutrient for NAD-1 and NAD-4. The percentage of meeting energy requirement was
68.6% for NAD-1 students and 75.1% for NAD-4 students and there was no significant
difference between them (p=0.069, p>0.05). The percentage of meeting protein
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requirement was 101.5% for NAD-1 students and 107.1% for NAD-4 students and there
was no significant difference between them (p=0.492, p>0.05). The percentage of
meeting fat requirement of NAD-4 students (102.1%) was found to be higher than
NAD-1 students (89.6%) and this showed a meaningful difference (p=0.022, p<0.05).
The percentage of meeting carbohydrate requirement was 59.8% for NAD-1 students
and 54.0% for NAD-4 students and there was no significant difference between them
(p=0.534, p>0.05). The percentage of meeting fibre requirement was 62.9% for NAD-1
students and 71.7% for NAD-4 students and there was no significant difference between
them (p=0.171, p>0.05).

The percentage of meeting vitamin A requirement was 117.3% for NAD-1
students and 128.0% for NAD-4 students and there was no significant difference
between them (p=0.214, p>0.05). The percentage of meeting folate requirement was
54.2% for NAD-1 students and 60.7% for NAD-4 students and there was no significant
difference between them (p=0.203, p>0.05). The percentage of meeting vitamin B,
requirement was 161.2% for NAD-1 students and 185.9% for NAD-4 students and there
wass no significant difference between them (p>0.05). The percentage of meeting
vitamin C requirement of NAD-4 students (85.3%) was found higher than NAD-1
students (71.1%) and this showed a meaningful difference (p=0.038, p<0.05).

The percentage of meeting iron requirement was 45.3% for NAD-1 students and
53.9% for NAD-4 students and there was no significant difference between them
(p=0.066, p>0.05). The percentage of meeting iodine requirement was 72.7% for NAD-
1 students and 81.9% for NAD-4 students and there was no significant difference
between them (p=0.075, p>0.05). The percentage of meeting zinc requirement of NAD-
4 students (88.2%) was found higher than NAD-1 students (74.7%) and this showed a
meaningful difference (p=0.012, p<0.05). The percentage of meeting calcium
requirement of NAD-4 students (78.1%) was found higher than NAD-1 students
(59.7%) and this showed a meaningful difference (p=0.001, p<0.05).
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Table 4.15. The Percentages of Meeting DRIsfor NAD-1 and NAD-4 Students

NAD-1(61) NAD-4(57)
X S Min Max X S Min Max p*
Energy (%) 68.6 19.0 31.3 1116 75.1 19.6 37.7 116.3  0.069
Protein (%) 101.5 544 464 4615 1071 29.2 54.0 190.0 0.492
Fat (%) 89.6 27.4 34.4 1457 102.1  30.8 46.8 176.9 0.022*
Carbohydrate (%) 59.8 78.0 121 6420 540 19.3 16.7 97.2 0.534
Fibre (%) 62.9 34.5 20.4 164.8 717 34.8 15.1 1776 0.171
Vitamin A (%) 117.3 916 198 4448 1450 128.0 23.7 546.6 0.214
Folate (%) 54.2 30.4 194 1534  60.7 24.4 20.1 120.1 0.203
Vitamin By, (%) 161.2 100.2 350 5921 1859 94.7 25.8 409.1  0.098
Vitamin C (%) 71.1 58.0 0.0 273.0 853 47.7 4.4 180.8 0.038*
Iron (%) 45.3 27.5 144 173.1  53.9 22.4 22.4 104.8 0.066
lodine (%) 72.7 25.4 28.5 139.9 819 30.4 31.2 164.4  0.075
Zinc (%) 74.7 28.6 24.4 138.7 88.2 28.7 45.5 152.0 0.012*
Calcium (%) 59.7 259 178 1395 781 324 235 1841 0.001*

p<0.05 was accepted as statistically significance
Independent T test and Mann Whitney U test were used

4.6. HEI-2010 Findings of Students

The categorization of students according to good, needs to be imroved and poor
diet quality are shown in Table 4.16. 6.6% of NAD-1 students had good, 50.8% had
needs to be improved and 42.6% had poor diet quality. 2.0% of PCG-1 students had
good, 22.5% had needs to be improved and 75.5% had poor diet quality. 56.1% of
NAD-4 students had needs to be improved and 43.9% had poor diet quality. 41.5% of
PCG-4 students had needs to be improved and 56.0% had poor diet quality.

Table 4.16. Categorization of Students According to Diet Quality

Good Needs to be Improved Poor
n % n % n %
NAD-1 (n: 61) 4 6.6 31 50.8 26 42.6
PCG-1 (n: 49) 1 2.0 11 22.5 37 755
NAD-4 (n: 57) 0 0.0 32 56.1 25 43.9
PCG-4 (n: 35) 0 0.0 10 28.6 25 71.4
TOTAL (n: 202) 5 25 84 415 113 56.0

Table 4.17 gives the HEI-2010 scores of NAD-1 and PCG-1 students. HEI-2010
score an average of NAD-1 students (52.4+16.8) were found higher than PCG-1
students (43.5+£12.4) (p=0.002, p<0.05).
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Total fruit component was calculated as an average of 1.4+1.8 for NAD-1
students and 0.9+1.5 for PCG-1 students over 5 points and did not showed any
significant difference (p=0.321, p>0.05). Whole fruit component was calculated as
1.9+£2.2 for NAD-1 students and 1.14+2.0 for PCG-1 students over 5 points, and did not
showed any significant difference (p=0.058, p>0.05).

Total vegetables component was calculated as an average of 2.8+4.5 for NAD-1
students and 2.3+1.5 for PCG-1 students over 5 points and did not showed any
significant difference (p=0.709, p>0.05).

Greens and beans component was calculated as an average of 0.9+£1.6 for NAD-
1 students and 0.7+1.5 for PCG-1 students over 5 points and did not showed any
significant difference (p=0.304, p>0.05).

Whole grains component was calculated as an average of 3.4+4.3 for NAD-1
students and 0.4+1.8 for PCG-1 students over 10 points, and was found to be
significantly higher in NAD-1 students (p=0.000, p<0.05).

Dairy component was calculated as an average of 5.0+3.1 for NAD-1 students
and 3.3+2.9 for PCG-1 students over 10 points, and was found to be significantly higher
in NAD-1 students (p=0.001, p<0.05).

Total protein foods component was calculated as an average of 4.5+1.1 for
NAD-1 students and 4.4+1.1 for PCG-1 students over 5 points and did not show any
significant difference (p=0.695, p>0.05). Seafood and plant proteins component was
calculated as an average of 2.8+2.2 for NAD-1 students and 2.6+2.4 for PCG-1 students
over 5 points and did not showed any significant difference (p=0.934, p>0.05).

Fatty acids component was calculated as an average of 3.843.7 for NAD-1
students and 4.3+3.5 for PCG-1 students over 10 points and did not showed any
significant difference (p=0.303, p>0.05).

Refined grains component was calculated as an average of 4.4+4.0 for NAD-1
students and 3.0+3.7 for PCG-1 students over 10 points and did not showed any
significant difference (p=0.062, p>0.05).
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Sodium component was calculated as an average of 4.4+3.4 for NAD-1 students
and 3.043.5 for PCG-1 students over 10 points, and was found to be significantly higher
in NAD-1 students (p=0.021, p<0.05).

Empty calories component was calculated as an average of 17.8+4.5 for NAD-1
students and 17.5+4.8 for PCG-1 students over 20 points and did not showed any
significant difference (p=0.763, p>0.05).

Table 4.17. Comparison of HEI-2010 Scores of NAD-1 and PCG-1 Students

NAD-1(61) PCG-1(49)
X S X S p*
Total HEI-2010 Score (100 52.4 16.8 435 124 0.002*
Total Fruit (5) 14 1.8 0.9 1.5 0.321
Whole Fruit (5) 1.9 2.2 11 2.0 0.058
Total Vegetables (5) 2.8 4.5 2.3 1.5 0.709
Greens and Beans (5) 0.9 1.6 0.7 15 0.304
Whole Grains (10) 3.4 4.3 0.4 1.8 0.000*
Dairy (10) 5.0 3.1 3.3 2.9 0.001*
Total Protein Foods (5) 4.5 1.1 4.4 1.1 0.695
Seafood and Plant Proteins (5) 2.8 2.2 2.6 2.4 0.934
Fatty Acids (10) 3.8 3.7 4.3 35 0.303
Refined Grains (10) 4.4 4.0 3.0 3.7 0.062
Sodium (10) 4.4 3.4 3.0 3.5 0.021*
Empty Calories (20) 17.8 4.5 17.5 4.8 0.763

*p<0.05 was accepted as statistically significance
Independent T test and Mann Whitney U test were used

Table 4.18 gives the HEI-2010 scores of NAD-4 and PCG-4 students. HEI-2010
score of NAD-4 students (51.5+14.5) were found higher than PCG-4 students
(44.3+11.6) (p=0.014, p<0.05).

Total fruit component was calculated as an average of 1.4+1.7 for NAD-4
students and 0.9+1.7 for PCG-4 students over 5 points and was found to be significantly
higher in NAD-4 students (p=0.049, p<0.05). Whole fruit component was calculated as
an average of 2.142.2 for NAD-4 students and 1.3+2.1 for PCG-4 students over 5 points
and was found to be significantly higher in NAD-4 students (p=0.049, p<0.05).
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Total vegetables component was calculated as an average of 2.6+1.4 for NAD-4
students and 2.3+1.6 for PCG-4 students over 5 points and did not showed any
significant difference (p=0.250, p>0.05).

Greens and beans component was calculated as an average of 0.7+1.4 for NAD-
4 students and 0.2+0.8 for PCG-4 students over 5 points and and was found to be
significantly higher in NAD-4 students (p=0.045, p<0.05).

Whole grains component was calculated as an average of 2.4+£3.5 for NAD-4
students and 0.8+2.4 for PCG-4 students over 10 points, and was found to be
significantly higher in NAD-4 students (p=0.018, p<0.05).

Dairy component was calculated as an average of 6.1+3.3 for NAD-4 students
and 5.043.4 for PCG-4 students over 10 points, and was found to be significantly higher
in NAD-4 students (p=0.005, p<0.05).

Total protein foods component was calculated as an average of 4.5+1.1 for
NAD-4 students and 3.9+1.4 for PCG-1 students over 5 points and and was found to be
significantly higher in NAD-4 students (p=0.041, p<0.05). Seafood and plant proteins
component was calculated as an average of 2.8+2.2 for NAD-4 students and 2.54+2.5 for
PCG-4 students over 5 points and did not showed any significant difference (p=0.428,
p>0.05).

Fatty acids component was calculated as an average of 3.0+£3.0 for NAD-4
students and 4.0+£3.7 for PCG-4 students over 10 points and did not showed any
significant difference (p=0.195, p>0.05).

Refined grains component was calculated as an average of 4.6+4.1 for NAD-4
students and 3.8+3.8 for PCG-4 students over 10 points and did not showed any
significant difference (p=0.343, p>0.05).

Sodium component was calculated as an average of 3.4+3.3 for NAD-4 students
and 3.843.8 for PCG-4 students over 10 points, and was found to be significantly higher
in NAD-1 students (p=0.867, p<0.05).

Empty calories component was calculated as an average of 17.9+5.0 for NAD-4
students and 16.8+5.4 for PCG-4 students over 20 points and did not showed any
significant difference (p=0.283, p>0.05).
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Table 4.18. Comparison of HEI-2010 Scores of NAD-4 and PCG-4 Students

NAD-4(57) PCG-4(35)
X S X S p*
Total HEI-2010 Score (100) 515 145 44.3 11.6 0.014*
Total Fruit (5) 1.4 1.8 0.9 15 0.049*
Whole Fruit (5) 1.9 2.2 1.1 2.0 0.049*
Total Vegetables (5) 2.8 4.5 2.3 1.5 0.250
Greens and Beans (5) 0.9 1.6 0.7 1.5 0.045*
Whole Grains (10) 3.4 4.3 0.4 1.8 0.018*
Dairy (10) 5.0 3.1 3.3 2.9 0.005*
Total Protein Foods (5) 4.5 1.1 3.9 1.4 0.041*
Seafood and Plant Proteins (5) 2.8 2.2 25 2.5 0.428
Fatty Acids (10) 3.0 3.0 4.0 3.7 0.195
Refined Grains (10) 4.6 4.1 3.8 3.8 0.343
Sodium (10) 3.4 33 3.8 3.8 0.867
Empty Calories (20) 17.9 5.0 16.8 54 0.283

*p<0.05 was accepted as statistically significance
Independent T test and Mann Whitney U test were used

Table 4.19 gives the HEI-2010 scores of NAD-1 and PCG-1 students. HEI-2010
score was calculated as an average of 52.4+16.8 for NAD-1 students and 51.5+14.5 for
NAD-4 students over 100 points and did not showed any significant difference
(p=0.752, p>0.05).

Total fruit component was calculated as an average of 1.4+1.8 for NAD-1
students and 1.4+1.7 for NAD-4 students over 5 points and did not showed any
significant difference (p=0.657, p>0.05). Whole fruit component was calculated as
1.9+2.2 for NAD-1 students and 2.1+2.2 for NAD-4 students over 5 points and did not
showed any significant difference (p=0.706, p>0.05).

Total vegetables component was calculated as an average of 2.8+4.5 for NAD-1
students and 2.6+1.4 for NAD-4 students over 5 points and did not showed any
significant difference (p=0.399, p>0.05).

Greens and beans component was calculated as an average of 0.9+1.6 for NAD-
1 students and 0.7+1.4 for NAD-4 students over 5 points and did not showed any
significant difference (p=0.629, p>0.05).
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Whole grains component was calculated as an average of 3.4+4.3 for NAD-1
students and 2.4+3.5 for NAD-4 students over 10 points, and did not showed any
significant difference (p=0.219, p>0.05).

Dairy component was calculated as an average of 5.0+3.1 for NAD-1 students
and 6.1+3.3 for NAD-4 students over 10 points, and was found to be significantly
higher in NAD-4 students (p=0.036, p<0.05).

Total protein foods component was calculated as an average of 4.5+1.1 for
NAD-1 students and 4.5+1.1 for NAD-4 students over 5 points and did not showed any
significant difference (p=0.872, p>0.05). Seafood and plant proteins component was
calculated as an average of 2.842.2 for NAD-1 students and 2.8+2.2 for NAD-4
students over 5 points and did not showed any significant difference (p=0.953, p>0.05).

Fatty acids component was calculated as an average of 3.8+£3.7 for NAD-1
students and 3.0£3.0 for NAD-4 students over 10 points and did not showed any
significant difference (p=0.412, p>0.05).

Refined grains component was calculated as an average of 4.4+4.0 for NAD-1
students and 4.6+4.1 for NAD-4 students over 10 points and did not showed any
significant difference (p=0.677, p>0.05).

Sodium component was calculated as an average of 4.4+3.4 for NAD-1 students
and 3.4+3.3 for NAD-4 students over 10 points and did not showed any significant
difference (p=0.075, p>0.05).

Empty calories component was calculated as an average of 17.8+4.5 for NAD-1
students and 17.9+5.0 for NAD-4 students over 20 points and did not showed any
significant difference (p=0.863, p>0.05).
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Table 4.19. Comparison of HEI-2010 Scores of NAD-1 and NAD-4 Students

NAD-1(61) NAD-4(57)
X S X S p*
Total HEI-2010 Score (100) 52.4 16.8 51.5 145 0.752
Total Fruit (5) 14 1.8 14 1.7 0.657
Whole Fruit (5) 1.9 2.2 2.1 2.2 0.706
Total Vegetables (5) 2.8 4.5 2.6 1.4 0.399
Greens and Beans (5) 0.9 1.6 0.7 1.4 0.629
Whole Grains (10) 34 43 24 3.5 0.219
Dairy (10) 5.0 3.1 6.1 33 0.036*
Total Protein Foods (5) 4.5 1.1 4.5 1.1 0.872
Seafood and Plant Proteins (5) 2.8 2.2 2.8 2.2 0.953
Fatty Acids (10) 3.8 3.7 3.0 3.0 0.412
Refined Grains (10) 4.4 4.0 4.6 4.1 0.677
Sodium (10) 44 34 3.4 3.3 0.075
Empty Calories (20) 17.8 4.5 17.9 5.0 0.863

*p<0.05 was accepted as statistically significance
Independent T test and Mann Whitney U test were used

Table 4.20 shows HEI-2010 categories that are given according to the BMI
classification of the individuals who involved in the study. 41.9% of underweight
individuals had needs to be improved, 58.1% had poor diet quality; 3.3% of normal
weight individuals had good diet, 38.8% had needs to be improved, 57.9% had poor diet
quality; 70.0% of overweight indivudials had needs to be improved, 30.0% had poor
diet quality; 25.0% of obese indivuduals had needs to be improved, 75.0% had poor diet
quality.

Table 4.20. HEI-2010 Categories According to Students BMI

Good (n:5) Needs to be Improved (n:80) Poor (n:112) p
BMI| Classification n % n % n % 0.479
Underweight 0 0.0 13 41.9 18 58.1
Normal weight 5 3.3 59 38.8 88 57.9
Overweight 0 0.0 7 70.0 3 30.0
Obese 0 0.0 1 25.0 3 75.0

*p<0.05 was accepted as statistically significance
Chi-Square test was used

Table 4.21 gives HEI-2010 categories according to the students’s residence
status. 4.2% of alone living at home had good, 45.8% had needs be improved, 50% had
poor; 2.5% of living with family had good, 39.2% had needs to be improved, 58.2% had
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poor; 39.4 of living with friends had needs to be improved, 60.6% had poor; 2.4% of
living at dormitary had good, 41.5% had needs to be improved, 56.1% had poor diet
quality.

Table 4.21. HEI-2010 Categories According to Students Residence Status

Good (n:5) Needs to be Improved (n:83) Poor (n:113) p
n % n % n %  0.899
Alone, at home 2 4.2 22 45.8 24 50.0
With family, at
25 31 39.2 46 58.2
home
With friends, at
0.0 13 39.4 20 60.6
home
At dormitory 1 24 17 415 23 56.1

*p<0.05 was accepted as statistically significance
Chi-Square test was used

Table 4.22 shows HEI-2010 categories according to energy and nutrient intake
of individuals. Energy intake was found individuals with good diet quality an average of
1402.0+201.3 kcal, individuals with needs to be improved diet quality an average of
1401.24390.8 kcal and individuals with poor diet quality an average of 1339.4+423.8
kcal. Energy intake did not showed a significant difference between these groups
(p=0.564, p>0.05).

Protein intake was found an average of 65.7+10.1 g for individuals with good
diet quality, an average of 61.3+29.1 g for individuals with needs to be improved diet
quality and an average of 52.7£19.0 g for individuals with poor diet quality. Protein
intake in those who have needs to be improved diet quality was more than the poor diet
quality (p=0.031, p<0.05).

Fat intake was found an average of 72.4+20.5 g for individuals with good diet
quality, an average of 63.5+21.1 g for individuals with needs to be improved diet
quality and an average of 60.9+21.1 g for individuals with poor diet quality. Fat intake
did not show a significant difference between these groups (p=0.394, p>0.05).

Carbohydrate intake was found an average of 117.9£27.9 g for individuals with
good diet quality, an average of 143.2+54.4 g for individuals with needs to be improved
diet quality and an average of 144.1+54.8 g for individuals with poor diet quality.
Carbohydrate intake did not showed a significant difference between these groups
(p=0.574, p>0.05).
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Fibre intake was found an average of 22.9+5.7 g for individuals with good diet
quality, an average of 19.748.7 g for individuals with needs to be improved diet quality
and an average of 12.0+£5.3 g for individuals with poor diet quality. Fibre intake in those
who have needs to be improved and good diet quality were more than the poor diet
quality (p=0.000, p<0.05).

SFAs intake was found an average of 17.9+1.3 g for individuals with good diet
quality, an average of 21.1£8.6 g for individuals with needs to be improved diet quality
and an average of 22.9+9.3 g for individuals with poor diet quality. SFAs intake did not
showed a significant difference between these groups (p=0.218, p>0.05).

MUFAs intake was found an average of 32.4+17.1 g for individuals with good
diet quality, an average of 22.0+8.7 g for individuals with needs to be improved diet
quality and an average of 19.8+7.2 g for individuals with poor diet quality. MUFAs
intake in those who good diet quality was more than the needs to be improved and poor
diet quality (p=0.001, p<0.05).

PUFAs intake was found an average of 16.2+6.6 g for individuals with good diet
quality, an average of 14.4+6.3 g for individuals with needs to be improved diet quality
and an average of 12.5+6.6 g for individuals with poor diet quality. PUFAs intake did

not showed a significant difference between these groups (p=0.083, p>0.05).

The average percentage of energy coming from respectively protein, fat and
carbohydrates was found for good, needs to be imporoved and bad diet quality groups
respectively; 19.442.8, 46.0+£8.7, 35.0+£7.3; 18.0+6.2, 40.4+7.3, 41.5£9.8 and 16.3+4.3,
40.4+7.4,43.3£8.5.
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Table 4.22. HEI-2010 Categories According to Students Energy and Nutrient Intake

Good (n:5) Needs to be Improved (n:84) Poor (n:113)

X S X S X S p*

Energy (kcal) 1402.0 201.3 1401.2 390.8 1339.4 4238 0.564
Protein (g) 657 101  61.3 29.1 52.7 19.0 0.031*
Fat (g) 724 205 635 21.1 60.9 211 0.39%4
Carbohydrate (g) 1179 279 1432 54.4 1441 548 0574
Fibre (g) 229 5.7 19.7 8.7 12.0 53  0.000*
SFAs (g) 17.9 1.3 21.1 8.6 22.9 9.3 0.218
MUFAs (g) 324 171 220 8.7 19.8 7.2 0.001*
PUFAs (g) 16.2 6.6 14.4 6.3 12.5 6.6 0.083
Distribution of Daily

Energy to nutrients

Protein (%) 19.4 2.8 18.0 6.2 16.3 43  0.039*%
Fat (%) 46.0 8.7 40.4 7.3 40.4 7.4 0.246
Carbohydrate (%) 35.0 7.3 41.5 9.8 43.3 8.5 0.074

*p<0.05 was accepted as statistically significance
One Way ANOVA test was used and Tukey Post-Hoc test was used to compare the two groups

Table 4.23 shows HEI-2010 categories according to vitamin and mineral intakes
of individuals. Vitamin A intake was found an average of 1665.3£1148.5 g for
individuals with good diet quality, an average of 1015.9+901.4 g for individuals with
needs to be improved diet quality and an average of 584.7+286.7 g for individuals with
poor diet quality. Vitamin A intake in those who good and needs to be improved diet

qualities were more than poor diet quality (p=0.001, p<0.05).

Vitamin E intake was found an average of 1665.3+1.9 g for individuals with
good diet quality, an average of 143.24+54.4 g for individuals with needs to be improved
diet quality and an average of 144.1+54.8 g for individuals with poor diet quality.
Vitamin E intake in those who good and needs to be improved diet qualities were more
than poor diet quality (p=0.000, p<0.05).

Folate intake was found an average of 310.0+£93.0 g for individuals with good
diet quality, an average of 262.3+116.6 g for individuals with needs to be improved diet
quality and an average of 180.3£80.0 g for individuals with poor diet quality. Folate
intake in those who good and needs to be improved diet qualities were more than poor
diet quality (p=0.000, p<0.05).
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Vitamin B, intake was found an average of 5.0+2.7 g for individuals with good
diet quality, an average of 4.3+2.9 g for individuals with needs to be improved diet
quality and an average of 3.842.3 g for individuals with poor diet quality. Vitamin B,
intake did not showed a significant difference between these groups (p=0.287, p>0.05).

Vitamin C intake was found an average of 156.0+98.5 g for individuals with
good diet quality, an average of 77.3+41.3 g for individuals with needs to be improved
diet quality and an average of 51.1+39.1 g for individuals with poor diet quality.
Vitamin C intake in those who good and needs to be improved diet qualities were more
than poor diet quality (p=0.000, p<0.05).

Iron intake was found an average of 10.2£3.1 g for individuals with good diet
quality, an average of 9.5+£3.6 g for individuals with needs to be improved diet quality
and an average of 7.2+£3.9 g for individuals with poor diet quality. Iron intake in those
who needs to be improved diet qualities were more than poor diet quality (p=0.000,
p<0.05).

Iodine intake was found an average of 105.9+37.4 g for individuals with good
diet quality, an average of 117.9+41.6 g for individuals with needs to be improved diet
quality and an average of 106.6+40.1 g for individuals with poor diet quality. Iodine
intake did not showed a significant difference between these groups (p=0.155, p>0.05).

Zinc intake was found an average of 9.242.4 g for individuals with good diet
quality, an average of 8.5+3.3 g for individuals with needs to be improved diet quality
and an average of 7.3+2.9 g for individuals with poor diet quality. Zinc intake in those
who needs to be improved diet qualities were more than poor diet quality (p=0.014,
p<0.05).

Sodium intake was found an average of 1543.1+555.3 g for individuals with
good diet quality, an average of 2286.2+755.0 g for individuals with needs to be
improved diet quality and an average of 2495.0.3+873.6 g for individuals with poor diet
quality. Sodium intake in those who good diet qualities were more than poor diet quality
(p=0.016, p<0.05).

Potassium intake was found an average of 3104.7+622.8 g for individuals with
good diet quality, an average of 2274.9+£767.1 g for individuals with needs to be
improved diet quality and an average of 1567.5+646.3 g for individuals with poor diet
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quality. Potassium intake was found to be higher in good diet quality than in the other
groups and potassium intake was found to be higher in the needs to be improved than in
the poor ones (p=0.000, p<0.05).

Calcium intake was found an average of 715.6£139.5 g for individuals with
good diet quality, an average of 724.2+327.5 g for individuals with needs to be
improved diet quality and an average of 546.3+238.4 g for individuals with poor diet
quality. Calcium intake was found higher than in those who needs to be improved diet
qualities were more than poor diet quality (p=0.000, p<0.05).

Magnesium intake was found an average of 349.2+123.7 g for individuals with
good diet quality, an average of 258.44+87.2 g for individuals with needs to be improved
diet quality and an average of 179.6+72.4 g for individuals with poor diet quality.
Magnesium intake of good diet quality group was found to be higher than the other
groups and more magnesium intake was found in the needs to be improved than in the
poor ones (p=0.000, p<0.05).

Table 4.23. HEI-2010 Categories According to Students Vitamin and Mineral Intake

Vitamin and Mineral Good (n:5) Needs to be Improved (n:84) Poor (n:113)

Intake X S X S X S p*

Vitamin A (mcg) 1665.3 1148.5 1015.9 901.4 584.7  286.7 0.001*
Vitamin E (mg) 23.5 9.1 16.6 7.3 12.7 7.6 0.000*
Folate (mcg) 3100 93.0 2623 116.6 180.3 80.0  0.000*
Vitamin By, (mcg) 5.0 2.7 4.3 2.9 3.8 2.3 0.287
Vitamin C (mg) 156.0 985 77.3 41.3 51.1 39.1  0.000*
Iron (mg) 10.2 3.1 9.5 3.6 7.2 3.9 0.000*
lodine (mcg) 1059 374 117.9 41.6 106.6 40.1 0.155
Zinc (mg) 9.2 24 8.5 3.3 7.3 2.9 0.014*
Sodium (mg) 1543.1 555.3 2286.2 755.0 2495.0 873.6 0.016*
Potassium (mg) 3104.7 622.8 2274.9 767.1 1567.5 646.3 0.000*
Calcium (mg) 7156 1395 724.2 327.5 546.3  238.4 0.000*
Magnesium (mg) 349.2 1237 2584 87.2 179.6 72.4  0.000*

*p<0.05 was accepted as statistically significance
One Way ANOVA test was used and Tukey Post-Hoc test was used to compare the binary groups
Kruskall Wallis test was used and Mann Whitney U test was used to compare the binary groups

Table 4.24 gives the percentage of meeting energy and nutrient requirements
according to HEI-2010 categorizations. The percentage of meeting energy requirement
of individuals who have good diet quality was found to be 72.5+10.4 on average,

72.4+20.2 for needs to be improved diet quality, 69.3+21.9 for poor diet quality. The
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percentage of meeting energy requirement did not showed a significant difference

between these groups (p=0.563, p>0.05).

The percentage of meeting protein requirement of individuals who have good
diet quality was found to be 115.1£17.7 on average, 107.3+51.0 for needs to be
improved diet quality, 92.1+33.4 for poor diet quality. The percentage of meeting
protein requirement of needs to be improved diet quality group was found to be higher
than in the poor ones (p=0.029, p<0.05).

The percentage of meeting fat requirement of individuals who have good diet
quality was found to be 110.4+31.2 on average, 96.7+£32.2 for needs to be improved diet
quality, 92.9+32.2 for poor diet quality. The percentage of meeting fat requirement did
not showed a significant difference between these groups (p=0.394, p>0.05).

The percentage of meeting carbohydrate requirement of individuals who have
good diet quality was found to be 42.7£10.1 on average, 58.8+67.3 for needs to be
improved diet quality, 52.2+19.9 for poor diet quality. The percentage of meeting
carbohydrate requirement did not showed a significant difference between these groups
(p=0.043, p>0.05).

The percentage of meeting fibre requirement of individuals who have good diet
quality was found to be 91.6+23.0 on average, 78.6+35.2 for needs to be improved diet
quality, 47.6+£20.9 for poor diet quality. The percentage of meeting fibre requirement of
good and needs to be improved diet quality groups were found to be higher than in the
poor ones (p=0.000, p<0.05).

The percentage of meeting vitamin A requirement of individuals who have good
diet quality was found to be 237.9+164.1 on average, 144.2+129.2 for needs to be
improved diet quality, 82.7+41.2 for poor diet quality. The percentage of meeting
vitamin A requirement of good and needs to be improved diet quality groups were

found to be higher than in the poor ones (p=0.001, p<0.05).

The percentage of meeting folate requirement of individuals who have good diet
quality was found to be 77.9+23.2 on average, 65.6+29.1 for needs to be improved diet
quality, 45.1+£20.0 for poor diet quality. The percentage of meeting folate requirement
of good and needs to be improved diet quality groups were found to be higher than in
the poor ones (p=0.000, p<0.05).
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The percentage of meeting vitamin Bj, requirement of individuals who have
good diet quality was found to be 207.6£111.2 on average, 178.2+121.0 for needs to be
improved diet quality, 156.7£94.8 for poor diet quality. The percentage of meeting
vitamin Bj, requirement did not showed a significant difference between these groups
(p=0.307, p>0.05).

The percentage of meeting vitamin C requirement of individuals who have good
diet quality was found to be 173.4+109.5 on average, 86.8+45.0 for needs to be
improved diet quality, 57.2+43.9 for poor diet quality. The percentage of meeting
vitamin C requirement of good and needs to be improved diet quality groups were
found to be higher than in the poor ones (p=0.000, p<0.05).

The percentage of meeting iron requirement of individuals who have good diet
quality was found to be 56.8+17.3 on average, 55.5+25.4 for needs to be improved diet
quality, 42.5426.2 for poor diet quality. The percentage of meeting iron requirement of
needs to be improved diet quality group was found to be higher than in the poor ones
(p=0.002, p<0.05).

The percentage of meeting iodine requirement of individuals who have good diet
quality was found to be 70.6+24.9 on average, 78.6+27.7 for needs to be improved diet
quality, 71.1+26.7 for poor diet quality. The percentage of meeting iodine requirement
did not showed a significant difference between these groups (p=0.155, p>0.05).

The percentage of meeting zinc requirement of individuals who have good diet
quality was found to be 92.4+24.0 on average, 84.2+31.7 for needs to be improved diet
quality, 72.1£28.6 for poor diet quality. The percentage of meeting zinc requirement of
needs to be improved diet quality group was found to be higher than in the poor ones
(p=0.011, p<0.05).

The percentage of meeting calcium requirement of individuals who have good
diet quality was found to be 71.6+13.9 on average, 72.44+32.6 for needs to be improved
diet quality, 32.6+55.4 for poor diet quality. The percentage of meeting calcium
requirement of needs to be improved diet quality group was found to be higher than in
the poor ones (p=0.000, p<0.05).
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Table 4.24. HEI-2010 Categories According to Percentages of Students Meeting DRIs

Good (n:5) Needs to be Poor (n:113)
Improved (n:84)

Percentages of Meeting DRIs X S X S X S p*

Energy (%) 72.5 10.4 72.4 20.2 69.3 21.9 0.563
Protein (%) 115.1 17.7 107.3 51.0 92.1 334  0.029*
Fat (%) 110.4 31.2 96.7 32.2 92.9 32.2 0.394
Carbohydrate (%) 42.7 10.1 58.8 67.3 52.2 19.9 0.043
Fibre (%) 91.6 23.0 78.6 35.2 47.6 209  0.000*
Vitamin A (%) 2379 1641 1442 1292 82.7 41.2  0.001*
Folate (%) 77.5 23.2 65.6 29.1 45.1 20.0  0.000*
Vitamin By, (%) 2076  111.2 1782 1210 156.7 94.8 0.307
Vitamin C (%) 173.4  109.5 86.8 45.0 57.2 43.9  0.000*
Iron (%) 56.8 17.3 55.5 254 425 26.2  0.002*
lodine (%) 70.6 24.9 78.6 27.7 71.1 26.7 0.155
Zinc (%) 92.4 24.0 84.2 31.7 72.1 28.6  0.011*
Calcium (%) 71.6 13.9 72.4 32.6 55.4 240  0.000*

*p<0.05 was accepted as statistically significance

One Way ANOVA test was used and Tukey Post-Hoc test was used to compare the binary groups
Kruskall Wallis test was used and Mann Whitney U test was used to compare the binary groups
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5. DISCUSSION and CONCLUSION

Nutrition education has a vital importance for university students making
choices that affect their diet choices and lifestyles. Nutrition and dietetics students are
trained in many subjects such as nutrition, food selection, dietary behaviors, diseases,
food preparation and exercise physiology (71). So it is often assumed that dietitians will
have better nutritional choices and better diet qualities but Turkey has limited the
number of studies examining it (71, 101). Therefore, in this study, the effect of nutrition
and dietetics education on the dietary quality of the students was investigated.

Many studies have shown that healthy eating options are decreasing when
university students live far away from their families (7, 18, 44). When the residence
status of the students participating in the study is examined, majority of the participants
live with their family (39.3%).

TUIK 2016 data was shown that average heights in Turkey was 167.2 cm while
average weight was 72.8 kg in 15-24 age group (72). The average height of the students
(166.3+£6.9) is similar to the country average, while the average body weight
(58.4+10.3) is below the country average. In this study, average height and body weight

of the students in both depertment were found similar.

The average BMI of the participants was 21.0+2.9 kg/m® Most of the students in
all groups in this study were found to be normal weight (NAD-1: 75.0%, PCG-1: 80.9,
NAD-4: 72.7, PCG-4: 82.9). In a study on university students in Finland in 2015, the
BMI value was found to be 22.7 (46). In 2011, 79.8% of students were found to be
within the normal range of BMI values in a study conducted in Turkey (73). The
average BMI values of students in another study in Turkey was found to be 21.9+2.7
kg/m? (21). This study found that students were underweight (15.7%) than obese
(2.0%). A similar result was found in a study conducted in China in 2015 (74). Looking
at these results, the underweight prevalence of university students is emerging as a
rising trend (74). Underweight percentage was found to be more frequent among NAD
students than PCG students. Many studies have demonstrated the prevalence of eating
disorder in university students receiving nutrition education (75, 76, 77). Early
screening, awareness raising and encouraging healthy eating habits may be potatial
strategies to treat disorders and their health related conditions in nutrition and non-

nutrition students (78).
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When students' alcohol consumption was examined, 56.7% of the students were
found to be consuming alcohol. In a study published in 2012 which NHANES data was
used, reported that 27% of individuals over the age of 19 were consuming alcohol (57).
It has been determined that students use alcohol in the range of 1.8-76.0% in the studies
showing the frequency of alcohol use by university students (79, 80, 81, 82). In a study
in which students alcohol use was at a rate of 76%, it was linked to factors such as
developing roles and social behaviors in accordance with their gender, entering new
social relationships, participating in new friendships, and needing to be adopted by them
(83).

Many university students exhibit nutritional habits that can lead to nutritional
deficiencies, diabetes, heart disease (84). Nutritional deficiencies cause the global
burden of 10 diseases (85). While the vast majority of students exceed the daily intake
of fat, sugar and sodium, very few of the students meet their daily vitamin and mineral
needs (84).

According to TOBR energy intake should be 2850 kcal for men, 2180 kcal for
women per day (3). In this study, daily total energy intake and percentage of meeting
daily energy requirement of the students were found to be 1327.0+366.8 kcal (68.6%)
for NAD-1, 1383.1+493.6 kcal (71.5%) for PCG-1, 1453.0+378.8 kcal (75.1%) for
NAD-4 and 1272.1+£363.6 kcal (65.8%) for PCG-4. When comparisons were made
between first year students, students from both departments received energy below the
recommended level and there was no significant difference between them. Lack of time
to purchase food products, skipping meals, having inadequate or inaccurate knowledge
about nutrition may have affected the energy intake of students. NAD-4 students have
received more energy than PCG-4 students and have found it to meet their energy needs
more. It can’t be said that the education of NAD-4 students is positively influenced in
their diet. In the study, which Jann der ver kruk and his colleagues compared energy and
nutrient intake of first and fourth grade nutrition and dietetic students in 2013, they

found no significant difference between them in the energy intake (86).

The percentage of energy coming from protein and carbohydrates did not show
any significant difference between NAD and PCG students. We only found that NAD-4
(17.6%) students have received more energy from proteins than PCG-4 students

(15.7%). Energy contribution rates of fats should be between 20-30% according to the
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TUBER (2). When the energy ratio coming from fats of the students is examined, it is
seen that it is found between 39-42% on average. Students are consuming a more fatty
diet content than they should be. The preferred foods at meals are effective at increasing
these rates. This situation can be caused by the fact that excessive fat content in ready-
to-eat foods, not consuming enough homemade food, prefering to consume easily
accessible foods like fast-foods (51). Dietary fat intake is associated with obesity,
cardiovascular diseases and diabetes mellitus, and it is recommended that the dietary fat
intake should not exceed 20-35% (2). TUBER, states that 45-60% of daily energy intake
need to be met from of carbohydrates (2). According to this study 41-44% of the daily
energy of the students was sourced from carbohydrates. This amount is below the
recommendations. Another study conducted in 2006 with university students in Istanbul
found similar results (20). This can be explained by the fact that the students are
consuming a more fatty diet than they should be.

The average daily protein intake and percentage of meeting the daily protein
requirement of NAD students was higher than DRI levels (NAD-1: 58.0+31.1, 101.5%
and NAD-4: 61.2+16.7, 107.1%) while under the DRI levels for PCG students (PCG-1:
54.7420.1, 95.4% and PCG-4: 49.4423.9, 86.5%). The contribution of the protein as an
energy source was found between 15 and 18%. These values are consistent with the
recommendations of TUBER (2). NAD-4 students were found to consumed more
protein than PCG-4 students. According to the TBSA-2010 data, the daily energy
sourced from proteins for individuals aged 19-30 years were found to be 13% (87). A
similar study with university students in Tunisia in 2014 found that the daily energy
contribution of the proteins was 18% (88). Looking at these results, we can say that the

students who participated in the study generally get enough protein.

The average daily fat consumption of students is found between 60-67 g.
Compared with the TBSA-2010 results, it is seen that the consumption amounts are
close (66.6 g for woman 19-30 aged and 86.0 g for man 19-30 aged) (87). No
significant difference was found when comparing NAD and PCG departments but
NAD-4 students were found to consume more fat than NAD-1 students. The percentage
of meeting fat requirement for NAD students were 89.6% in the first grade and 102.1%
in the fourth grade. The fourth grades exceeded the daily intake of fat and this excess
was found to be due to excessive consumption of saturated fats. Excessive consumption

of saturated fats should be avoided in order to preserve cardiovascular health and
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consumption of monounsaturated fats should be preferred instead of saturated fats. The
energy from saturated fats should not exceed 10% of the daily energy intake (89). In a
similar study conducted in Germany, the percentage of consumed fat meeting RDA was
found to be 81% for NAD-1 students and 82% for NAD-4 students (87). The high fat
consumption, saturated fat in particular, of NAD-4 students shown that nutrition and
dietetics education does not have a positive effect on dietary fat intake.

Daily carbohydrate intake with diet was 138.9450.6 g in NAD-1, 149.3+62.6 g
in PCG-1, 149.0+£53.2 g in NAD-4 and 132.0+48.0 g in PCG-4. No significant
difference was found when comparing NAD and PCG departments. TUBER suggest
that individuals whom aged 19-39, 130 g carbohydrates intake per day is sufficient (2).
According this suggestion, students intake enough carbohydrates in their diets. 45-60%
of daily energy needs to be provided from carbohydrates (2). In this study, 41-44% of
the energy were found to be derived from carbohydrates and this level is below the
recommendation. Carbohydrates are important sources of energy for the body.
Carbohydrates are necessary for life. The only source of energy to the central nervous
system is glucose, the simplest form of carbohydrate (90). For an adequate and balanced

diet, the carbohydrate must also be in the amounts recommended in our diet.

TOBR recommended to individuals fiber intake 25 g for women and 29 g for
men aged 19-30 (3). In the TBSA-2010 survey, men aged 19-30 years consumed 22.4 g
fibre, while women consumed 19.2 g fibre (87). In a study conducted by university
students in Greece, it was found that male students consumed 16.9 g and female
students consumed 13.7 g fibre (91). The amount of fibre taken by the diet and the
percentage of meeting DRI were found 15.7£8.6 g (62.9%) at NAD-1, 14.3£6.2 g
(56.3%) at PCG-1, 18.0+8.6 g (71.7) at NAD-4 and 12.7+6.7 g (50.1%) at PCG-4. It
was found that NAD-4 students consumed more fibre than PCG-4 students. However,
all students generally did not consume enough amount of fibre. There is a beneficial
effect of dietary fibre on the defecation, regulation of blood cholesterol, and regulation
of blood sugar (92). Dietary fiber should be consumed in sufficient amounts to prevent

from diseases such as diabetes, cardiovascular diseases, digestive system diseases.

Vitamin and mineral intake of the students were analyzed according to their
department (Table 4.8 and 4.9) and grade (Table 4.10), and then vitamin and mineral

intakes were examined according to the DRI levels. There was no significant difference
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in vitamin intake of NAD-1 and PCG-1 students. NAD-4 students consumed more
folate and vitamin C than PCG-4 nad NAD-1 students. NAD-4 students consumed more
vitamin A, thiamine, riboflavin, niacin, pyridoxine, vitamin B, biotin and pantothenic
acid than PCG-4 students.

In general, students' daily folate and vitamin C consumption were below the DRI
recommendations. In a study conducted in Iran by female college students, the
percentage of folate intake that met RDA was found to be 77% (93). In another study
conducted in Korea, the percentage of college students meeting the RDA of folate
intake was found to be 75% (94). In a study conducted with university students in
Turkey, meeting the RDA of folate intake it was found to be 72% for men and 61% for
women (44). In another study conducted in Turkey, percentage of meeting RDA for
folate intake of students studying in different universities were found to be 38-59%
(20). Based on this information, it seems that the folate taken by the students with the
diet is inadequate. Folate is required in cell development and in the specific reactions
required for metabolism. Folate and vitamin B, metabolism are interrelated in the
body. Severe folic acid deficiency increases the risk of neural tube defects (NTDs) and
to protect against NTDs, it is recommended that folate consumption of 400 mcg / day be
consumed for women of childbearing age (95). Lack of folate deficiency is common in
Turkey (2). For this reason, especially in the universities, it is necessary to make the
students aware of this and carry out studies aiming to eliminate deficiencies. The
percentage of meeting DRI for folate intake of students was found to be low compared
to similar studies (20, 44, 82, 93, 94). Vitamin C is a necessary nutrient for various
biological functions. It has a potential role in the prevention of cancer and
cardiovascular diseases (96). It also protects the body from oxidative stress (32). Lack
of vitamin C results in delayed healing of the wounds, pain in the muscles and joints,
fatigue, weakness, nose bleeding symptoms (31, 32). The consumption of five servings

of vegetables and fruit a day provides enough vitamin C to people (32).

There was no significant difference between NAD-1 and PCG-1 students in
terms of mineral intake by diet. NAD-4 students were found to had more iron, iodine,
zinc, copper, potassium, calcium, phosphorus, and magnesium with diet than PCG-4
students. NAD-4 students also received more sodium, potassium, zinc and calcium in
the diet than NAD-1 students.
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When students daily dietary mineral intake compared with the DRI levels found
that iron, iodine, zinc and calcium intake of students were under the recommendations.
It is indicated that the most common mineral deficiencies are iodine, iron, calcium and
zinc deficiencies in Turkey (2). The same results have been found in this study. Similar
results have been found when looking at the studies that are examining students’
calcium intake (20, 44, 94). Calcium has many different roles in the body related to
blood clotting, blood pressure, cellular communication, brain function and signal
transduction and muscle contraction (97). Calcium deficiency causes problems such as
nerve conduction disorder, blood clotting disorder, tetany. Four portions of milk and
dairy products should be consumed per day (one glass of milk, one glass of yogurt and
two matchbox sized cheese) to meet your calcium needs (2). Zinc intake with diet of
students in this study was found to be low compared to similar studies (20, 44, 93). In
order to get enough zinc in the body, whole grains, meat, liver and seafood must be
found in the diet as adequate and balanced (2). The percentage of meeting DRI for iron
intake of students found to be between 41-54%. This result is low compared to similar
studies which are done abroad and domestically (20, 44, 93, 94). Iron is an important
mineral required for cellular functions such as iron respiration, oxygen transport, DNA
synthesis, energy production and cell proliferation (98). It has been found that in
developing countries there are 30-70% iron deficiency and the highest incidence is in
those who are fed on low dietary diets and in those who have lost blood by
gastrointestinal bleeding and women who have a menstrual cycle (98, 99). Red meat
and meat products, chicken, dried fruit and dark green leafy vegetables are sources of
iron. Low consumption of these nutrients causes inadequate intake of iron (2). The
percentage of meeting DRI for iodine intake of students found to be 67-82%. In 1998,
iodination of salts was made compulsory in order to prevent diseases of iodine
deficiency (100). People should be educated about iodine fortified salt and its storage
so that this iodine taken with salt can be taken into the body without losing its

nutritional value.

According to the results of research on nutrition and health surveys in Turkey it
is known that we are experiencing the many nutritional and health problems. Vitamin
mineral deficiencies and non-communicable chronic diseases related to nutrition are the
most commons (2). Many dietary indices have been developed to establish the

relationship between diet quality and health. HEI is an index that is widely used in
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adults evaluating dietary quality and updated every five years (101). In a study
conducted in the United States of America, Guenther and colleagues reported an HEI-
2010 score of 45.5+1.1 for individuals aged 20-30 (68). Doostan et al found a mean of
total HEI-2005 score of 64.22+8.98 which participated 229 university students in 2016
(102). In a study published by Ervin et al, the total HEI score was 54.2 for 20-39 age
group (69). There are a few studies that examine the quality of the diet using diet quality
indexes in Turkey (101). In a study with 566 female university students in Ankara, the
average HEI score of the participants was found to be 66.8+11.26 (73). In the study
conducted on 498 university students in Bing6l, the mean of total HEI-2005 score was
found to be 55.7+6.7 (82). In this study, HEI-2010 scores of NAD-1, PCG-1, NAD-4
and PCG-4 students were found to be 52.4+16.8, 43.5+12.4, 51.5+14.5 and 44.3+11.6
respectively. According to these results, nutrition and dietetics students' diet quality was
found to be higher than psychological counseling and guidance students. The result
showed that education factor did not showed any difference among the NAD
department while there were differences among the NAD and PCG departments.

When HEI-2010 scores of the students were categorized, 75.5% of PCG-1 and
71.4% of PCG-4 students were included in the poor diet quality group and 50.8% of
NAD-1 and 56.1% of NAD-4 students were in the needs to be improved diet quality
group. It is generally seen that the diet quality of the NAD students is better than the
PCG students. However, the diet quality of both students should be improved.

When the HEI-2010 component scores were examined one by one, NAD-1
students had more whole grains, dairy and sodium component scores than PCG-1
students. NAD-4 students consumed more total fruit, whole fruit, greens and beans,
whole grains, dairy and total protein foods component scores than PCG-4 students.
NAD-4 students dairy component scores were higher than NAD-1 students. According
to these results, we can say that NAD students prefer whole grains consumption to
refined grains consumption rather than PCG students. In addition, NAD students also
comsumes the dairy group with excess calcium content more than PCG students. The
nutritional value of legumes (beans, peas) is becoming evident in the developing
countries, due to demand for healthy food. Epidemiological studies have proved that a
diet rich in antioxidants is associated with a lesser-degenerative disease incidence.
Whole grains and legumes contain phytochemicals possesing potent antioxidant.

According to this information the consumption of whole grains and legumes should be
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increased (103). It can be said from these results that the intake of nutrition and dietetics
education can be effective in food choice.

In a study to determine HEI and abdominal obesity in adults, HEI component
scores were associated with abdominal obesity. There is also a inverse relationship
between diet quality and obesity in many studies (101, 104). In this study conducted
with university students, the individuals were classified as underweight, normal weight,
overweight and obese according to their BMI classification, but the diet quality was
found to be similar among these groups. In a study conducted with university students in
Turkey, it was found that overweight individuals have recieved more total scores of
HEI-2010 than normal weight students (101).

The place where a student lives, affects their eating habits and their diet-related
health (49). When we looked at the HEI-2010 categories according to the place where
the students reside, it was found that living alone, living with family, living with friends

or living in the dormitory, did not affect the quality of the students' diets.

In healthy nutrition, it is aimed to take the energy and nutrients into the body in
adequate quantities and balanced for the body's growth, renewal and work (2). One of
the terms that reflects the adequacy of the nutrient is the diet quality (10). Diet quality
of university students in this study was determined by HEI-2010, and diet qualities were
divided into 3 groups as good, needs to be improved and poor diet quality. It was found
that 2.5% of the students had a good diet quality, 41.5% had the needs to be improved
diet quality and 56% had poor diet quality. In a study conducted by university students
in Tunisia, it was found that more than 40% of the students had “needs improvement”
diet quality to be improved and more than 50% of the students had “poor” diet quality
(88). Differences between intake of significant macro and micro nutrient intake and

dietary quality groups were examined.

Macro nutrient intake and the relation between the HEI-2010 groups, statistically
significant differences were found in terms of protein, fiber and MUFAs. Protein intake
of needs to be improved group is higher than the poor diet quality group and needs to be
improved group, in terms of meeting the protein requirement, meets protein requirement
more than poor group. It has been found that fibre intake is higher in the good and needs
to be improved diet quality groups than in the poor diet quality group. Good and needs

to be improved groups met protein requirement more than poor group. Fatty acids are
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also the cause of cardiovascular diseases and also play a role in protection from these
diseases. The risk of cardiovascular disease can be reduced by reducing the
consumption of saturated fats and by replacing saturated fats with a combination of
PUFAs and MUFAs (105). In this study, MUFAs intake was found to be better in the
group of good diet qualitiy than in the needs to be improved and poor diet quality
groups. The percentage of energy coming from protein, fat and carbohydrates did not
differ between groups. In a study conducted with university students in Iran, it was
found that individuals with poor dietary qualities had more energy, saturated fat,
sodium, and the percentage of energy sourced from the fat (102). Furthermore, in the
same study, it was found that students with poor diet quality received more energy from
empty energy sources including added sugar, solid fat and alcoholic beverages (102).

Comparing micro nutrient intake and the relation between the HEI-2010 groups,
statistically significant differences were found in terms of vitamin A, vitamin E, folate,
vitamin C, iron, zinc, sodium, potassium, calcium and magnesium. Vitamin A, vitamin
E, folate, vitamin C and calcium intake were found to be higher in the diet quality
groups which good and needs to be improved than the poor ones. Also iron and zinc
intake was found higher in needs to be improved group than poor group. The percentage
of meeting DRI for vitamin A, folate and vitamin C that meet DRI were found higher in
the good and needs to be improved groups than poor group. The percentage of meeting
DRI for iron, zinc and calcium that meet DRI were found higher in the needs to be

improved group than poor group.

The major limitation of this study is that this study was conducted only on one
campus within one non-nutrition and dietetic depertment. Similar studies have to be
done at different universities in order to achieve more generalized results. In addition,

self-reported anthropometric measures was used.

In conclusion, studies examining the quality of diet bu using HEI-2010 are
limited in Turkey. According to the results of this study, NAD students dietary intake
was much healthier than PCG students, but not enough to meet all nutritient needs such
as folate, vitamin C, iron and calcium. Besides, even NAD-4 students did not consume
enough fruits, dark green vegetables, beans, whole grains and dairy. Generally, the diet
qualities of the students are not influenced by education and not influenced by the

residence status and BMI values of the individuals.
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Appendix 2: Consent Form

BILGILENDIRILMIiS GONULLU OLUR FORMU

Yeditepe Universitesi Beslenme ve Diyetetik Boliimii ile Egitim Fakiiltesi'nden rastgele
secilecek olan bir boliimde, arastrmact Dyt. Beyzanur Yildwun tarafindan “Yeditepe
Universitesi Beslenme ve Diyetetik Boliimii 1. ve 4. Smif Ogrencilerinin Diyet Kalitesinin
Kendi I¢inde ve Diger Boliim Ogrencileri ile Karsilastrilmasi™ adl calisma yapilacaktir. Bu
cahsmadan elde edilecek bulgular ile iilkemmzm tiniversite 6grencilermm beslenme durumu
hakkmda fikir salibi olunmasi ve yetersiz/dengesiz/as beslenme durumu séz konusu 1se bu
durunu  diizeltmek adma yapilacaklara kaynak olusturulmasi amaglanmustr. Calismaya
katihm goniilliilik esasma dayanmaktadir. Bu bilgiler1 okuyup anladiktan sonra ¢ahgmaya
katilmak 1sterseniz onay formunu mmzalayaniz. Bu arastwrmaya katilmaniz arastwmanin
basarisi agisindan énemlidir.

Eger arastwrmaya katilmay kabul ederseniz size 24 saatlik geriye doniik besin tilketim kaydi
ile anket formu uygulayacagiz. 24 saatlik besin tiiketun kaydi formu ile son 24 saat boyunca
vediginiz ve igtigniz besinler sorulacak ve kaydedilecektir. Anket fornm 9 sorudan
olusmaktadw ve yaklasik olarak 2 dakika zamanmizi alacak bu sorular sizm genel
ozelliklermizi, beslenme durumunuzu, saglk durumunuzu, boy, viieut agwhgi &gtn
sikhigmiz, 6giin atlama durumunuz, besin destegi kullanmm ile ilgili butakin sorular
icermektedr. Size ait alman tiim bilgilerm gizliligi arastrmac tarafindan korunacaktir.

Bana yapilan tim aciklamalar ayrmntilariyla anlamis bulunmaktayim. Bu kosullarla soz
konusu arastwmaya higbir baski ve zorlama olmaksizin “géniillii katilimer” olarak katilmayi
kabul ediyorum. Imzali bu formun bir kopyast bana verilecektir.

Goniillii Katihmer Katihme le Goriisen Arastirmaci
Adi- Soyad: Ad1 Soyadi: Beyzanur YILDIRIM
Adres: Adres: Sar Erdem Beyazit Caddesi,

Onurkent Saglk Kompleks:1 Kat:2 No:4,
Basaksehir/ISTANBUL

Tel: Tel: 0212 485 36 28
Imza I

1mza
Tarth: Tarth:
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Appendix 3: Questionnaire Form and 24HR Recall Form

ANKET NO:
ANKET FORMU
1. Cinsiyet: a)Kadm b) Erkek
2. Dogum Tarihi:
3. Tkametgah durumn:
a) valniz, evde ¢) arkadasumla birlikte, evde
b) ailemle birlikte, evde d) yurtta
4. Aguwhk(kg)
5. Boy(cm):
6. Sigara kullaniyor musunuz?
a) hayir, igmivorum b) evet, igiyorum  ............... adet/giin
7. Alkol titketiyor musunuz?
a) hayir, tiketmiyorum b) evet, tikketivorum
7.1. Cevabiuz evet ise hangi fiirii, ne siklikla ve ne kadar igersiniz?
Ensik..........oooooc Icerim
Hergiin/ Haftada/ Ayda/ Yilda....................... ... Bardak/ Kadel/ Kutw/ Sise
8. Doktor tarafindan tamsi konmusg, kronik bir hastaligimz var mi?
a) hayir b)evetiseadi .................
9. Vitamin/mineral/besin takvivesi kullantyor musunuz?

a) hayir b) evetise adi:............
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FORM NO:
AD-S50YAD:

24 SAATLIK GERIYE DONUK BESIN TUKETIM FORMU

ACIKLAMA: Son 24 saat icerisinde yedidiniz ve ictiginiz besinleri tiiketilen saati belirterek miktarlar ile
beraber kaydedin. Bu yiyecek ve icecedin icine giren besinleri kaydedin.

MIKTAR
OGUN ADI| OGUN SAATi| YiYECEK/ICECEK ADI | iCiNE GIREN BESINLER | EV OLCUSU | NET (mL/gr)
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8. CURRICULUM VITAE

Personal Information

Name Beyzanur Surname YILDIRIM
Place of Birth | Bakirkoy Date of Birth 21/10/1993
Nationality Turkish ID No: 24742636532
E-mail Dyt.beyzanur.yildirim@gmail.com| Telephone 05394107780

Education Status

Degree

Department

Year of

Name of the Schools

Graduation

Licence Degree

Nutrition and dietetic
Departmant

Marmara University

2015

High School

Fatih Gelenbevi Anadolu Lisesi

2011

Foreign Languages

YDS Score

English

66.25

Working Experience

Job Institution Duration (Year - Year)
Dietitian Bagaksehir Ilge Saglik Miidiirliigii 2016-
Research Assisstant Istanbul Sabahattin Zaim University 2016-2016

Computer Knowledge

Program Usage
Office Programs Very good
Statistical Package for the Social Sciences Good
(SPSS)

Bilgi Beslenme Sistemi (BEBIS) Very Good
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