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SUMMARY 

Yıldırım, 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, İstanbul.  

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
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ÖZET 

Yıldırım, B. (2018). Yeditepe Üniversitesi Beslenme ve Diyetetik Bölümü 1. ve 4. 

Sınıf Öğrencilerinin Diyet Kalitesinin Kendi İçinde ve Diğer Bölüm Öğrencileri ile 

Karşılaştırılması. Yeditepe Üniversitesi, Sağlık Bilimleri Enstitüsü, Beslenme ve 

Diyetetik Programı, Yüksek Lisans Tezi, İstanbul.  

Bu çalışma, Beslenme ve Diyetetik eğitiminin üniversite öğrencilerinin diyet kalitesine 

etkisini ölçmek amacıyla Beslenme ve Diyetetik Bölümü 1. (NAD-1) ve 4. (NAD-4) 

sınıf öğrencileri ile Psikolojik Danışmanlık ve Rehberlik Bölümü 1. (PCG-1) ve 4. 

(PCG-4) sınıf öğrencileri arasında yürütülmüştür. Diyet kalitesini değerlendirmek için 

Sağlıklı Yeme İndeksi-2010 (SYİ) kullanılmıştır. Çalışmaya 19-30 yaşlarında 202 

gönüllü üniversite öğrencisi katılmıştır. NAD-1 öğrencilerinin %50.8’i, NAD-4 

öğrencilerinin %56.1’i geliştirilmesi gereken diyet kalitesine sahipken; PCG-1 

öğrencilerinin %75.52i, PCG-4 öğrencilerinin %71.4’ü kötü diyet kalitesine sahip 

bulunmuştur. NAD-1 öğrencilerinin tam tahıllar, süt ürünleri ve sodyum komponent 

puanları PCG-1 öğrencilerinden daha fazla bulunmuştur. NAD-4 öğrencilerinin toplam 

meyve, tam meyve, koyu yeşil yapraklı sebze ve kurubaklagiller, tam tahıllar, süt 

ürünleri, toplam protein komponent puanları, PCG-4 öğrencilerinden fazla bulunmuştur. 

Öğrencilerin diyet kalitesinin Beden Kütle İndeksi değeri ve yaşadıkları yere göre 

değişmediği bulunmuştur. NAD öğrencilerinin diyet kalitesi, PCG öğrencilerinden daha 

iyi olmasına karşın, NAD-1 ve NAD-4 öğrencileri arasında diyet kalitesi açısından fark 

bulunmamıştır. Bu sonuçtan yola çıkarak Beslenme ve Diyetetik eğitiminin öğrencilerin 

diyet kalitesini etkilemediği sonucuna ulaşılmıştır. Üniversite öğrencilerinin, üniversite 

hayatı boyunca edindiği yeni beslenme alışkanlıklarının yeterli ve dengeli beslenme 

sınırları içinde olması sağlanarak bireyi ve toplumu ortaya çıkabilecek hastalıklardan 

korumak mümkündür. Bunu sağlamak için öğrenciler için çeşitli uygulamalı eğitimler 

düzenlenmesi ve programlar oluşturulması faydalı olacaktır. 

Anahtar Kelimeler: Üniversite öğrencileri, diyet kalitesi, Sağlıklı Yeme İndeksi-2010
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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 α-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 (B1), riboflavin (B2), niacin (B3), 

vitamin B6, 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). 

Iodine, 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). 
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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 

http://apps.who.int/bmi/index.jsp?introPage=intro_3.html
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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, yoğurt, 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 

Socio-demographic 

features 

NAD-1 PCG-1 NAD-4 PCG-4 
Total (n: 

202) 

n % n % n % n % n % 

Department and 

Grade 
61 30.2 49 24.3 57 28.2 35 17.3 202 100 

Age (Year)  

 ± 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 98.4 44 89.8 54 94.7 32 91.4 190 94.1 

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 57.1±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  S  S  S  S  S 

Weight (kg) 57.9 9.2 69.8 12.5 57.1 9.0 59.2 11.0 58.4 10.3 

Height (cm) 165.4 6.1 167.7 7.4 166.4 6.8 165.7 7.8 166.3 6.9 

BMI (kg/m²) 21.1 2.9 21.1 2.7 20.6 2.7 21.5 3.4 21.0 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 (kg/m²) 

Classification 

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

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 5.5 0 - 10 5.1 

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 31.4 114 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 85.2 39 81.3 52 91.2 34 97.1 177 88.1 

Yes 9 14.8 9 18.7 5 8.8 1 2.9 24 11.9 

Endocrine, nutritional and 

metabolic diseases 
4 6.7 - - 3 5.3 - - 7 3.5 

Digestive system diseases 1 1.5 1 2.1 - - - - 2 1.0 

Respiratory system d. 2 3.3 6 12.4 - - - - 8 4.0 

Blood and Immunological d. 2 3.3 1 2.1 2 3.5 1 2.9 6 3.0 

Muscle, skeletal, connective 

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

Status 

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

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 

1383.1±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). 



31 
 

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 20.8±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 (PUFAs) 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 B6 intake of NAD-1 students was 1.1±0.7 mg and PCG-1 

students was 0.9±0.4 mg. Vitamin B6 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 B12 intake of NAD-1 students was 3.9±2.4 mcg and PCG-1 

students was 3.7±2.5 mcg. Vitamin B12 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 8.3±4.2 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. Iodine 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 7.5±3.1 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)  

 S Min Max  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 26.5 263.6 54.7 20.1 20.2 119.5 0.523 

Fat (g) 58.8 18.0 22.6 95.6 62.4 25.7 23.9 137.6 0.409 

Carbohydrate (g) 138.9 50.6 33.4 275.0 149.3 62.6 30.1 307.1 0.336 

Fibre (g) 15.7 8.6 5.1 41.2 14.3 6.2 5.0 32.5 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 (g) 10.6 5.8 1.6 29.6 13.0 6.5 2.7 40.9 0.039* 

SFAs (g) 20.8 8.0 5.9 41.6 21.4 10.6 6.0 53.6 0.755 

MUFAs (g) 20.3 7.2 7.0 38.3 20.8 10.0 6.6 61.7 0.726 

PUFAs (g) 12.3 6.4 2.8 33.4 14.2 7.0 3.4 46.4 0.129 

Cholesterol (mg) 237.0 140.7 47.2 702.0 217.2 149.8 10.8 810.0 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 8.7 165.9 20.9 9.1 7.4 55.0 0.373 

Vitamin B6 (mg) 1.1 0.7 0.4 5.9 0.9 0.4 0.3 2.3 0.088 

Folate (mcg) 216.9 121.4 77.7 613.8 210.0 99.7 74.4 517.8 0.748 

Vitamin B₁₂ (mcg) 3.9 2.4 0.8 14.2 3.7 2.5 0.0 11.5 0.633 

Vitamin C (mg) 63.4 52.4 0.0 245.7 57.0 38.3 2.2 141.0 0.916 

Biotin (mcg) 33.9 17.2 9.6 84.6 28.6 14.5 8.9 78.4 0.091 

Pantothenic acid 

(mg) 
3.7 1.6 1.3 9.7 3.3 1.3 0.8 7.1 0.229 

Iron (mg) 7.9 4.1 2.6 22.1 8.3 4.2 3.0 27.0 0.626 

Iodine (mcg) 109.0 38.2 42.7 209.8 108.0 40.3 35.3 233.2 0.898 

Zinc (mg) 7.5 2.9 2.4 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) 389.6 180.4 163.5 891.2 413.2 173.4 186.6 828.9 0.489 

Sodium (mg) 2190.6 698.0 1047.5 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 4095.3 0.281 

Calcium (mg) 596.8 258.7 177.6 1395.1 505.9 209.6 116.1 1208.3 0.049* 

Phosphorus (mg) 945.7 370.3 420.2 2519.5 386.0 276.3 344.4 1716.9 0.078 

Magnesium (mg) 218.6 93.2 96.2 467.9 201.8 94.8 21.3 517.6 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 20.9±8.6 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 B6 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 B6 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 B12 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 B12 

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)  

 S Min Max  S Min Max p* 

Energy (kcal) 1453.0 378.8 729.4 2250.2 1272.1 363.6 622.6 2123.1 0.026* 

Protein (g) 61.2 16.7 30.8 108.5 49.4 23.9 23.5 146.7 0.007* 

Fat (g) 67.0 20.2 30.7 116.1 60.5 19.8 24.5 107.8 0.134 

Carbohydrate (g) 149.0 53.2 46.0 268.4 132.0 48.0 45.3 251.4 0.125 

Fibre (g) 18.0 8.6 3.8 44.4 12.7 6.7 4.0 35.4 0.002* 

Omega-3 (g) 1.3 0.8 0.4 4.2 1.0 0.6 0.3 2.3 0.052 

Omega-6 (g) 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 41.6 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) 243.0 159.0 16.9 676.4 216.0 218.3 12.3 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 2.5 0.001* 

Niacin (mg) 22.5 7.9 9.9 53.0 17.9 10.5 9.3 63.8 0.001* 

Vitamin B6 (mg) 1.1 0.4 0.4 2.0 0.8 0.4 0.3 1.8 0.002* 

Folate (mcg) 243.0 97.4 80.4 480.5 188.1 91.3 65.6 463.8 0.009* 

Vitamin B₁₂ (mcg) 4.5 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 12.9 0.001* 

Iodine (mcg) 122.9 45.7 46.8 246.7 100.9 34.8 27.0 168.2 0.017* 

Zinc (mg) 8.9 2.9 4.6 15.2 7.1 3.5 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) 426.9 193.8 169.0 998.9 479.4 254.6 104.7 1129.5 0.267 

Sodium (mg) 2526.9 778.1 806.0 4115.1 2198.1 818.1 846.1 4251.9 0.057 

Potassium (mg) 2235.8 765.0 645.8 4234.8 1598.6 692.5 628.1 3508.2 0.000* 

Calcium (mg) 773.3 328.9 235.2 1840.5 596.4 282.1 193.4 1123.7 0.010* 

Phosphorus (mg) 1071.4 318.1 472.2 1913.5 798.0 322.0 305.3 1781.7 0.000* 

Magnesium (mg) 248.3 87.1 84.3 448.9 182.0 72.8 82.7 379.0 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). 
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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 1020.8±892.3 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 B6 intake of NAD-1 students was 1.1±0.7 mg and NAD-4 

students was 1.1±0.4 mg. vitamin B6 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). 



42 
 

The mean vitamin B12 intake of NAD-1 students was 3.9±2.4 mcg and NAD-4 

students was 4.5±2.2 mcg. Vitamin B12 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 39.8±52.2 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. Iodine 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)  

  S Min Max  S Min Max p* 

Energy (kcal) 1327.0 366.8 604.8 2158.3 1453.0 378.8 729.4 2250.2 0.069 

Protein (g) 58.0 31.1 26.5 263.6 61.2 16.7 30.8 108.5 0.491 

Fat (g) 58.8 18.0 22.6 95.6 67.0 20.2 30.7 116.1 0.022* 

Carbohydrate (g) 138.9 50.6 33.4 275.0 149.0 53.2 46.0 268.4 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 0.8 0.4 4.2 0.237 

Omega-6 (g) 10.6 5.8 1.6 29.6 11.8 5.8 1.7 28.8 0.261 

SFAs (g) 20.8 8.0 5.9 41.6 24.6 8.2 10.1 46.8 0.012* 

MUFAs (g) 20.3 7.2 7.0 38.3 22.7 8.1 10.1 46.8 0.087 

PUFAs (g) 12.3 6.4 2.8 33.4 13.6 6.2 2.5 31.7 0.278 

Cholesterol (mg) 237.0 140.7 47.2 702.0 243.0 159.0 16.9 676.4 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 14.7 7.3 1.4 33.8 0.233 

Thiamine (mg) 0.7 0.3 0.3 1.5 0.8 0.3 0.3 1.5 0.097 

Riboflavin (mg) 1.1 0.4 0.5 2.3 1.3 0.5 0.4 2.6 0.010* 

Niacin (mg) 23.7 19.8 8.7 165.9 22.5 7.9 9.9 53.0 0.539 

Vitamin B6 (mg) 1.1 0.7 0.4 5.9 1.1 0.4 0.4 2.0 0.720 

Folate (mcg) 216.9 121.4 77.7 613.8 243.0 97.4 80.4 480.5 0.204 

Vitamin B₁₂ (mcg) 3.9 2.4 0.8 14.2 4.5 2.2 0.9 9.8 0.057 

Vitamin C (mg) 63.4 52.4 0.0 245.7 76.7 43.0 4.0 162.7 0.032* 

Biotin (mcg) 33.9 17.2 9.6 84.6 39.8 52.2 8.9 78.5 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 18.9 0.054 

Iodine (mcg) 109.0 38.2 42.7 209.8 122.9 45.7 46.8 246.7 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) 389.6 180.4 163.5 891.2 426.9 193.8 169.0 998.9 0.281 

Sodium (mg) 2190.6 698.0 1047.5 4313.3 2526.9 778.1 806.0 4115.1 0.015* 

Potassium (mg) 1895.3 820.1 562.0 3906.8 2235.8 765.0 645.8 4234.8 0.022* 

Calcium (mg) 596.8 258.7 177.6 1395.1 773.3 328.9 235.2 1840.5 0.002* 

Phosphorus (mg) 945.7 370.3 420.2 2519.5 1071.4 318.1 472.2 1913.5 0.051 

Magnesium (mg) 218.6 93.2 96.2 467.9 248.3 87.1 84.3 448.9 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 

40.1±8.8 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)  

  S Min Max  S Min Max p 

Carbohydrate (%) 42.4 9.0 10.0 63.0 43.5 10.3 20.0 70.0 0.538 

Protein (%) 18.0 6.9 9.0 59.0 16.4 3.6 10.0 26.0 0.161 

Fat (%) 39.6 6.8 25.0 54.0 40.1 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). 

 

 

 

 

 

 



46 
 

 

Table 4.11. Distribution Daily Energy Intake to Macronutrients for NAD-4 and PCG-4 

Students 

 NAD-4(57) PCG-4(35)  

  S Min Max  S Min Max p* 

Carbohydrate (%) 41.4 8.2 21.0 56.0 42.4 9.2 11.0 60.0 0.595 

Protein (%) 17.6 4.3 10.0 36.0 15.7 4.7 9.0 34.0 0.045* 

Fat (%) 41.1 6.5 30.0 58.0 42.0 7.6 26.0 55.0 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 42.4±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)  

  S Min Max  S Min Max p 

Carbohydrate (%) 42.4 9.0 10.0 63.0 41.4 8.2 21.0 56.0 0.527 

Protein (%) 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 54.0 41.1 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 B12 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)  

  S Min Max  S Min Max p 

Energy (%) 68.6 19.0 31.3 111.6 71.5 25.5 31.7 146.5 0.495 

Protein (%) 101.5 54.4 46.4 461.5 95.4 35.5 35.3 209.2 0.498 

Fat (%) 89.6 27.4 34.4 145.7 95.1 39.2 36.4 209.7 0.409 

Carbohydrate (%) 59.8 78.0 12.1 642.0 54.1 22.7 10.9 111.2 0.622 

Fibre (%) 62.9 34.5 20.4 164.8 56.3 24.5 20.1 130.1 0.241 

Vitamin A (%)* 117.3 91.6 19.8 444.8 85.2 56.1 19.1 357.0 0.109 

Folate (%) 54.2 30.4 19.4 153.4 52.5 24.9 18.6 129.4 0.749 

Vitamin B12 (%)* 161.2 100.2 35.0 592.1 158.7 104.8 13.7 478.2 0.770 

Vitamin C (%)* 71.1 58.0 0.0 273.0 65.4 42.8 2.5 156.7 0.983 

Iron (%) 45.3 27.5 14.4 173.1 50.4 30.0 16.7 149.9 0.354 

Iodine (%) 72.7 25.4 28.5 139.9 72.0 26.8 23.5 155.4 0.899 

Zinc (%) 74.7 28.6 24.4 138.7 74.6 30.6 23.7 157.2 0.989 

Calcium (%) 59.7 25.9 17.8 139.5 51.4 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 B12 
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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)  

  S Min Max  S Min Max p* 

Energy (%) 75.1 19.6 37.7 116.3 65.8 18.8 32.2 109.8 0.026* 

Protein (%) 107.1 29.2 54.0 190.0 86.5 41.8 41.2 256.9 0.007* 

Fat (%) 102.1 30.8 46.8 176.9 92.2 30.3 37.4 164.2 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 B12 (%) 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 22.4 104.8 41.2 23.2 12.3 124.0 0.011* 

Iodine (%) 81.9 30.4 31.2 164.4 67.3 23.2 18.0 112.1 0.017* 

Zinc (%) 88.2 28.7 45.5 152.0 69.6 32.4 22.8 185.7 0.005* 

Calcium (%) 78.1 32.4 23.5 184.1 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 B12 

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)  

  S Min Max  S Min Max p* 

Energy (%) 68.6 19.0 31.3 111.6 75.1 19.6 37.7 116.3 0.069 

Protein (%) 101.5 54.4 46.4 461.5 107.1 29.2 54.0 190.0 0.492 

Fat (%) 89.6 27.4 34.4 145.7 102.1 30.8 46.8 176.9 0.022* 

Carbohydrate (%) 59.8 78.0 12.1 642.0 54.0 19.3 16.7 97.2 0.534 

Fibre (%) 62.9 34.5 20.4 164.8 71.7 34.8 15.1 177.6 0.171 

Vitamin A (%) 117.3 91.6 19.8 444.8 145.0 128.0 23.7 546.6 0.214 

Folate (%) 54.2 30.4 19.4 153.4 60.7 24.4 20.1 120.1 0.203 

Vitamin B12 (%) 161.2 100.2 35.0 592.1 185.9 94.7 25.8 409.1 0.098 

Vitamin C (%) 71.1 58.0 0.0 273.0 85.3 47.7 4.4 180.8 0.038* 

Iron (%) 45.3 27.5 14.4 173.1 53.9 22.4 22.4 104.8 0.066 

Iodine (%) 72.7 25.4 28.5 139.9 81.9 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 25.9 17.8 139.5 78.1 32.4 23.5 184.1 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 75.5 

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 2.5 84 41.5 113 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 1.1±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 3.8±3.7 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 3.0±3.5 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)  

  S  S p* 

Total HEI-2010 Score (100 52.4 16.8 43.5 12.4 0.002* 

Total Fruit (5) 1.4 1.8 0.9 1.5 0.321 

Whole Fruit (5) 1.9 2.2 1.1 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 1.5 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 3.5 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 2.1±2.2 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 5.0±3.4 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 2.5±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 3.8±3.8 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)  

  S  S p* 

Total HEI-2010 Score (100) 51.5 14.5 44.3 11.6 0.014* 

Total Fruit (5) 1.4 1.8 0.9 1.5 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 2.5 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 3.3 3.8 3.8 0.867 

Empty Calories (20) 17.9 5.0 16.8 5.4 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 2.8±2.2 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)  

  S  S p* 

Total HEI-2010 Score (100) 52.4 16.8 51.5 14.5 0.752 

Total Fruit (5) 1.4 1.8 1.4 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) 3.4 4.3 2.4 3.5 0.219 

Dairy (10) 5.0 3.1 6.1 3.3 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) 4.4 3.4 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 

home 
2 2.5 31 39.2 46 58.2  

With friends,  at 

home 
0 0.0 13 39.4 20 60.6  

At dormitory 1 2.4 17 41.5 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 

1401.2±390.8 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 19.7±8.7 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; 19.4±2.8, 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)  

 S  S  S p* 

Energy (kcal) 1402.0 201.3 1401.2 390.8 1339.4 423.8 0.564 

Protein (g) 65.7 10.1 61.3 29.1 52.7 19.0 0.031* 

Fat (g) 72.4 20.5 63.5 21.1 60.9 21.1 0.394 

Carbohydrate (g) 117.9 27.9 143.2 54.4 144.1 54.8 0.574 

Fibre (g) 22.9 5.7 19.7 8.7 12.0 5.3 0.000* 

SFAs (g) 17.9 1.3 21.1 8.6 22.9 9.3 0.218 

MUFAs (g) 32.4 17.1 22.0 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 4.3 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 143.2±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. 

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 B12 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 3.8±2.3 g for individuals with poor diet quality. Vitamin B12 

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 9.2±2.4 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 258.4±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 

Intake 

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

 S  S  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) 310.0 93.0 262.3 116.6 180.3 80.0 0.000* 

Vitamin B12 (mcg) 5.0 2.7 4.3 2.9 3.8 2.3 0.287 

Vitamin C (mg) 156.0 98.5 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* 

Iodine (mcg) 105.9 37.4 117.9 41.6 106.6 40.1 0.155 

Zinc (mg) 9.2 2.4 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) 715.6 139.5 724.2 327.5 546.3 238.4 0.000* 

Magnesium (mg) 349.2 123.7 258.4 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 B12 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 B12 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, 42.5±26.2 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, 72.4±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 

Improved (n:84) 
Poor (n:113)  

Percentages of Meeting DRIs  S  S  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 33.4 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 20.9 0.000* 

Vitamin A (%) 237.9 164.1 144.2 129.2 82.7 41.2 0.001* 

Folate (%) 77.5 23.2 65.6 29.1 45.1 20.0 0.000* 

Vitamin B12 (%) 207.6 111.2 178.2 121.0 156.7 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 25.4 42.5 26.2 0.002* 

Iodine (%) 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 24.0 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%).  

TUİK 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
2
. 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
2 

(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: 

54.7±20.1, 95.4% and PCG-4: 49.4±23.9, 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 138.9±50.6 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 B12, 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 B12 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 Bingöl, 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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