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Abstract. This study was conducted to determine the animal protein source preferences and consumption
of primary, middle and high school students in Diyarbakir, one of the cities where families with large
differences in income live together. It aims to contribute to the solution of the problems identified in the
period when the physical and mental development and therefore the learning skills of school children
receiving basic education at a young age develop and take shape. The survey data were evaluated with the
Chi square test and the results were interpreted. There were statistically significant relations between the
daily total protein intake and some items (grade of schools, gender, age, the number of siblings, parents’
occupations, parents’ regular income status and awareness of the nutritive values of animal source proteins).
As aresult of the study, it was determined that there were no major differences in terms of families’ income
(home and car ownership) and children’s animal protein consumption, and that families used all their
resources to ensure that their children had a healthy and balanced diet under all circumstances. It was
determined that a significant portion of the students participating in the survey did not have sufficient
knowledge about the nutritional levels of animal proteins. It would be beneficial to add the subject to
existing program to educate students about the subject and to raise awareness levels of families.
Keywords: animal source foods, body mass index, dietary behaviors, food preference, school children

Introduction

In order for human beings to grow, develop and live healthy and productive lives, they
should be able to take all the necessary nutrients in sufficient amounts within a specific
period. It is known that when any of these elements are deficient or consumed in excess
taken more than necessary, growth and development are inhibited and health is impaired.
Adequate and balanced nutrition is of great importance for the body to grow and develop,
to work efficiently, to be resistant to external factors and diseases. Since a very small
amount of protein can be stored in the cells, the protein need should be calculated and
consumed daily because the protein consumed in excess is converted into fat and
glycogen and stored.

Proteins contain 20 amino acids identified that are needed for human growth and
metabolism. Animal source proteins (ASP) like egg, milk, red meat, fish and poultry
provide the highest quality rating of food sources. ASP can provide micronutrients in
greater amounts and more bioavailable forms compared to plant source foods, but their
intake is low in many poor populations due to their higher prices (Murphy and Allen,
2003; Gropper and Smith, 2013). Supplementation with small amounts of meat or milk
reduced the high prevalence of Ca, riboflavin and vitamin B-12 deficiency of children
(Neumann et al., 2002; Siekmann et al., 2003). ASP contain the most available Fe, Ca,
P, I, collagen, omega - 3, conjugated linoleic acid, vitamins A, D and B12 for human.
Eleven amino acids can be synthesized in children, but remainings called essential need
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to get by foods, especially with ASP (Hoffman and Falvo, 2004). In general, milk and
its by products have been considered a basic part of human nutrition. They are healthy,
beneficial, and fortifying for all age groups. Cow’s milk is included in one of the seven
basic food groups developed for providing high biological value proteins, calcium,
phosphorus, immunoglobulins, conjugated linoleic acid, lactoferrin, etc.) with
beneficial effects on human health. Concern of younger people on the subject of healthy
nutrition starts from the early developing stages of children (Serban et al., 2022).
Fermented milk called as yoghurt and cheese are rich in probiotics and prebiotics. The
growth-stimulating effect of milk seems to take place also in well-nourished
populations (Hoppe et al., 2004). Proteins are essential macronutrients, including
essential amino acids. Finding the most appropriate protein source is quite challenging
as it depends on consumers’ preferences, industrial availability, geographical location
and cultural factors (Sa et al., 2020).
Although the demand for aquaculture products rich in protein, vitamins, minerals and
omega 3 fatty acids is increasing day by day in order to meet the increasing nutritional
needs of the world population, the amount of protein consumption in Turkey is quite low
(Saygt, 2020).
Adolescence is the stage of life between childhood and adulthood between the ages of 10
to 19 years that effect wellness of next life of children (WHO, 2019). In order to know
the eating habits of students, it becomes necessary to assess the nutritional status of
students taking into account the different foods that themselves choose to eat (Alejandra
et al., 2016). Optimal food intake is crucial for promoting the health and well-being of
adolescent girls, with potential intergenerational benefits. Policy makers should focus on
nutrition education and address the underlying causes of inequitable access to nutritious
foods in order to interrupt the cycle of undernutrition in adolescent girls (Sosanya et al.,
2024). Especially, the fact that people do not face any health problems when moving from
adolescence to adulthood is very related to the healthy eating behaviors acquired during
childhood (Charlton et al., 2021).

In addition to basic education, sociocultural structure also has a significant effect on
healthy and balanced nutrition of children. In a study conducted in rural Uganda, it was
determined that children of families with livestock consumed more animal protein and it
was stated that increasing animal protein consumption could provide many positive
benefits in terms of nutrition (Azzarri et al., 2014). The relationship was found between
maternal education and protein adequacy in the children. The results showed that 85% of
the children had insufficient protein intake. Mothers with low education had 1.2 times
higher risk of protein deficiency in their children compared to those with high education
(Rahmawaty et al., 2023). Healthy and balanced nutrition of school-age children in
accordance with their age provides physical development (Uauy et al., 2015) and is also
effective in ensuring motor skills (Sudfeld et al., 2015), school success and prevention of
chronic diseases in the following years (Garipagaoglu and Ozgiines, 2008). It has been
reported that children who go to school without breakfast do not understand the lessons
sufficiently, their perception is low, their attention span is short, they have difficulty in
learning, and some of them have problems such as dizziness and pain (Baysal, 1999). In
China, it was found that ten-year-old girls increased their height rapidly and their bone
density increased compared to those who did not drink milk after consuming milk
regularly for two years (Qin et al., 2004).

In Turkey, it has been stated that while the energy level required to be taken daily in
the nutrition of individuals is sufficient, unbalanced nutrition is in question. In general,
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there is a problem of access to animal products in quantity and quality to ensure
adequate and balanced nutrition, especially in red meat (Giirer and Oren, 2013).
Adequate and balanced nutrition is defined as the most economical intake and
utilization of the types of nutrients required for growth and development, maintenance
of existence and the best performance of activities in the most economical way without
losing nutritional value and without impairing health (A¢ikgoz, 2006). In order to have
healthy, productive and skillful human potential, which is the most important factor in
the economic and social development of a country, it is necessary to provide adequate
and balanced nutrition to the individuals constituting the society, especially children
who are in a continuous and rapid growth and development process (Baykan, 1999). As
a matter of fact, nutrition is important in every period of human life from the womb to
old age (Peksen-Akga, 2010).

It has been scientifically demonstrated that growth and development are inhibited
and health is impaired when any of the food groups are taken more or less than necessary
(Baysal, 2004). The aim of nutrition is to provide sufficient amounts of each of the
energy and nutrients needed by the individual according to his/her age, gender, working
and special condition (Kili¢ and Sanlier, 2007). Since family, friends, advertisements
and school canteens have the greatest effect on the formation of nutritional habits of
school-age children, the necessity of education and supervision is obvious (Karaca et
al., 2007).

The education and status of the mother is very important in healthy and balanced
nutrition of children. Since school-age children are in a rapid growth and development
process, they need the highest level of nutrients in this period and the nutritional habits to
be acquired in this period can be maintained for a lifetime (Toriiner and Biiylikgéneng,
2012). Since food preferences and habits of families affect children’s eating habits and
food choices, it is of great importance to inform families about healthy and balanced
nutrition (Bilgen-Sivri and Ozpulat, 2015). This study aimed to determine the nutritional
status of elementary, secondary and high school students living in 4 districts in the center
of Diyarbakir province.

Materials and methods

The research material consisted of the data obtained from the questionnaires conducted
with 799 elementary, middle and high school students studying in four districts (Baglar,
Kayapinar, Sur, Yenisehir) of Diyarbakir. The schools in the district were determined by
considering the income status of the families and population density. The study was
conducted with 4 (elementary + middle) school and 4 high school students from each
district. After obtaining the necessary permissions for the questionnaire from the school
administration in advance, the questionnaire form prepared and printed by the researchers
was distributed to each student individually by informing the students about the subject
under the supervision of the teachers at the end of the lesson and completed within a break
period of approximately 15 min. In the questionnaire, it was tried to obtain information
about the gender, age, district of residence, number of siblings, educational status of the
family and financial status of the parents, nutritional preferences, consumption of meat
and meat products, milk and milk products, fish and eggs.

Daily protein consumption was determined based on the portions of animal foods
consumed daily or weekly. Then, daily protein intake was calculated by multiplying the
protein ratios contained in animal protein sources by the amounts of protein sources
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consumed. Comparisons were made between students’ body mass index, number of
siblings, educational status and occupation of fathers and mothers, etc. in terms of daily
animal protein amounts.

Statistical analysis

The research data were analyzed using IBM SPSS v21 package program (SPSS Inc.,
2021), statistical analyses were evaluated according to Chi square method and Duncan
(Duncan, 1955). multiple comparison test was used to determine the difference between
groups. Pearson/Spearman correlation analysis was conducted to examine the relationship
between the variables.

Results and discussion

This survey consists of total 799 students with 413 (51.69%) female and 386 (48.31%)
male (Table 1). The average weight of male students (49.02 kg) were higher than the
females (44.60 kg). It was determined that the most of the families (66.58%) lived in their
own homes, but, the highest percent of families (64.58%) did not have a car. While there
were only 3 (0.38%) students did not have any siblings, it was found that the number of
siblings range between 1-3 as 306 (38.30%), with 4-6 siblings 370 (46.31%), with 7-9
siblings 100 (12.52%) and more than 10 just 20 (2.50%).

Positive relations were determined between the ASP intake and mental
development of children in developing countries (Neumann et al., 2003; Whaley et
al., 2003). It was reported that food preferences were mostly depend on the age and
gender of students, however, effect of living place, economic levels of family and the
level of education were found less effective in Poland (Wadotowska et al., 2008).
Also, its stated that children of nutritionally conscious parents tend to fed more
healthily and show a high nutritional awareness (Gutkowska et al., 2023). Insufficient
protein intake of students can cause some health problems (Sosanya et al., 2024);
Rahmawaty et al., 2023). It was stated that calcium, phosphorous and magnesium
which takes place important role in development of children are abundant in milk,
cheese and meat (Seidler et al., 2013). In another study (Workicho et al., 2016) stated
that in order to increase local production and consumption of animal-based proteins
need to empowered economic and educational activities of families. In our study, quite
balanced protein intake of the students was determined with the higher education
levels of their families (7able 2). In order to get good development of the students
well nutrition have an important role (Perveen et al., 2017). ASP have a large share
of nutrition requirements of peoples, even in Covid 19 pandemic, serious increases
were determined (Aydin and Demir, 2022). In animal source proteins, the most
preferred protein source are milk and milk by products (Grasso et al., 2019). In
contrast, some adult people do not drink milk in some countries of the world (Merlino
et al., 2021). Additionally, the pressure of similar age group can be effective on food
preferences, nutritional habits and the nutritional situations of students (Ange et al.,
2024). Adequate nutrition literacy is crucial for the health of adolescent girls, and it
influences the trajectory of maternal and future family nutrition and health (Canavan
and Fawzi, 2019). Nutritional habits are established in early stages of lifespan and can
have an important influence on the health of individuals in the long-term (Papadaki et
al., 2007). Moreover, the environment where the food is provided influences the food-
preference of the students (de Oliveira et al., 2015).
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Table 1. Protein source preferences of students in accordance with the daily protein intake and various parameters of students (p < 0.05)

Feature N o Li)%le-:vesilg)ht M. | Max. Egg | Milk I Yoghurt | Ch:se I Fish | Chicken I Red meat Dz};ifall)(i?gin
+ X + 5D
Gender of the Male 386 | 4831 | 49.02+15.44° 25 | 91 8.55 6.71 4.03 272 19.31 20.34 18.35 35.28 +8.34°
student Female 413 | 51.69 | 44.60 % 10.06° 25 | 78 8.11 6.51 3.97 22.82 19.36 20.59 18.65 34.05 + 8.59
Elementary school | 91 | 11.39 3212 £4.14° 25 | 42 8.17 1205* | 351° | 2285 18.68 20.01 14.74° 37.16 £9.92°
School Middle school | 387 | 48.44 |  40.04 +6.48° 26 | 62 8.09 7.73 3910 | 24.98 19.32 20.75 15.23b 33.84 +8.75b
High school 321 | 40.18 | 58.95+10.45° 39 | 91 8.64 371 424* | 20.08° 19.55 2025 23520 34.91 +7.55b
9 5 0.63 36.00 + 4.42% 30 | 42 725 1054 | 356> | 27.54° 17.74 18.29° 15.07° 33.14 + 14.94%
10 69 | 8.64 32,17 +4.13¢ 25 | 42 8.06 1193 | 343 | 23.04% | 18.99 19.56¢ 14.99¢ 37.55+9.43°
11 60 | 751 3630 + 6.74% 25 | 50 8.00 10.32% | 350° | 24.26% | 18.84 19.51¢ 15.56° 35.54+9.48°
12 156 | 19.52 | 39.82+6.65¢ 28 | 6 7.88 825% | 393 | 2518% | 19.32 20.55% 14.88° 34.48 + 8.88%
13 168 | 21.03 |  40.34+6.34% 28 | 62 8.16 7.19¢ | 3.94% | 2541® | 19.19 20.90 15.21° 33.43 £ 8.56
Age 14 19 | 238 42.47 +5.88° 32 | 53 10.35 5.05% 4.67° 18.49¢ 19.78 26.02° 15.64° 28.89 + 7.09b
15 15 | 1.88 | 5853+12.19% 40 | 84 7.96 3.75¢ 350° | 2037% | 20.57 22,48 2136 36.16 £ 8.68°
16 100 | 1252 |  5652+9.71° 39 | 87 8.94 3.84¢ 4350 | 19.68% | 20.07 19.89¢ 2320 34.79 + 6.74°
17 159 | 19.90 | 59.55+10.34% 40 | 91 8.61 3.53¢ 4320 | 1993 | 19.85 19.93¢ 23.84% 34.48 £8.01%
18 40 | 501 | 61.85+10.87% 41 89 8.08 4.14¢ 388 | 20.85% | 17.63 20.82% 24.60° 36.15 £ 7.29°
19 8 1.00 62.13 £ 12.16" 46 | 80 8.94 321¢ 441 | 23.03% | 1636 24.96% 19.10% 37.59 + 7.37°
0 3 0.38 31.67 £5.13¢ 26 | 36 8.59 13.21° 3.54 19.27 26.70° 17.99 10.69° 34,56 + 8.43°
1-3 306 | 3830 | 4521+13.57° 25 | o9l 7.96 7.89° 3.79 2227 19.21° 20.71 18.17° 35.85+9.35°
N;‘gi’:;:f 4-6 370 | 4631 | 47.49 +12.63® 25 | 90 8.52 5.82b 4.07 23.46 19.54° 19.99 18.60° 33.99+7.35
7-9 100 | 12.52 | 47.13 % 12.40% 27 | 80 8.68 5.66° 437 21.86 18.70° 21.92 18.79° 33.07 £ 8.90°
>10 20 | 250 56.45+13.73 30 | 84 8.17 5.17° 4.00 22.73 19.74b 18.58 21.61° 363141025
f(lggghsykvg/e;%})“ 412 | 5156 | 54.90+12.10° 30 | 91 8.42 7.64° 3.84° | 23.81° 19.52 20.77 16.20° 34.98+7.82
BMI
%%‘?;’r]:gﬁ?; 387 | 48.44 |  38.05+7.30° 25 | 65 8.21 5.64b 414 | 2179 19.16 20.18 20.67° 3430+9.14
General 799 46.74 % 13.12 25 | 91 8.32 6.61 4.00 2277 19.34 2047 8.68 34.65 £ 8.49
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Table 2. Protein source preferences of students in accordance with the educational status, occupation and economic status of their parents

(p <0.05)
Live weight, kg ) Egg | Milk | Yogurt | Cheese | Fish |Chicken| Red meat Daily protein intake, g
o, — [
Feature N %o X + SD Min. Max. % X + SD
Illiterate 21 2.64 33.05+£4.51° 27 43 8.67 9.85° 4.11° 21.07° 19.65 23.59* 13.06° 3463 +11.15
Literate 35 4.40 34.69 £ 6.19° 25 52 8.09 11.93* | 3.43° 25.00* 18.66 18.78% 14.12° 35.48+£9.55
. Elementary school | 187 23.52 49.50 + 13.03* 25 90 8.52 5.58¢ 4.24* 21.97%® 20.273 20.26° 19.212 33.93+£7.92
Father’s education level K
Middle school 206 | 2591 48.08 = 12.62* 26 90 8.73 5.45¢ 4.05* 22.89%® 19.20 20.80° 18.87* 34,11 £ 8.52
High school 170 | 21.38 45.12+11.96* 27 84 8.14 6.79¢ 3.91%® 23.00% 18.87 20.78° 18.51° 34.76 £ 8.36
University 176 | 22.14 | 47.73+14.20° 25 91 7.86 7.37¢ | 3.86® | 22.87® 19.16 | 20.09° 18.79¢ 35.70 + 8.64
Farmer 19 2.40 54.47 £ 14.35* 25 77 8.68 6.23% 3.87 22.32 20.16 21.59 17.16° 35.55+7.01%®
. Officer 236 | 29.76 48.76 £ 13.93° 25 91 7.90 7.00° 3.94 22.26 18.80 20.46 19.64%® 35.86+£9.03°
Father’s occupation Y b
Worker 345 43.51 42.05+11.47° 25 89 8.51 7.26° 4.02 23.22 19.58 20.61 16.79 33.76 £8.25
Self-employment 193 24.34 52.10 £ 11.67% 30 90 8.43 4.98° 4.08 22.55 19.44 20.17 20.35% 34.80 + 8.27%
Illiterate 136 17.15 37.64 £8.14¢ 25 77 8.69° 9.56* 3.88% | 2284 19.14% | 20.74 15.15% 33.22+9.26
Literate 52 6.56 39.48 £6.23¢ 28 58 7.84% 6.31° 3.81%® 25.73* 21.25% 20.43 14.634 34.80+£8.13
. Elementary school | 353 44.51 52.94 £ 13.48* 26 91 8.60° 4.76° 4232 21.74¢ 19.44%¢ | 20.48 20.74* 34.50 +7.80
Mother’s education level . b b " b b be b
middle school 132 16.65 46.61 £12.38 25 89 8.01* 6.30 3.90" 22.82%¢ 18.73 20.93 19.32¢ 34,93 £8.45
High school 60 7.57 41.02£9.07 28 75 8.23% 9.40° 3.53% 25.38%® 17.76¢ 19.30 16.40% 35.12+9.08
University 60 7.57 43.98 £ 10.89" 30 80 7.20° 8.53* 3.79% 22.41% 20.61% 20.03 17.43% 37.08 £9.32
Housewife 719 89.99 46.84 £ 13.31 25 91 8.39 6.36° 4.03 22.76 19.29 20.60 18.57 34.31 +8.33"
Mother’s occupation Officer 43 5.38 47.88 £12.34 30 80 7.51 8.34* 3.72 22.61 19.72 19.17 18.94 38.02 +8.97*
Worker 37 4.63 43.49+9.70 30 76 7.82 9.42* 3.62 23.19 19.80 19.41 16.74 37.36 £9.77%
Does her father earn a Yes 627 78.47 46.84 £13.15 25 91 8.27 6.74 3.94° 22.67 19.19 20.41 18.79 35.19 £ 8.39*
regular income? No 172 21.53 46.38 £13.05 26 90 8.52 6.12 4.20° 23.14 19.89 20.66 17.47 32.65+ 8.58"
Does his mum earn Yes 80 10.01 44,82 +£11.83 27 80 7.56° 8.81* 3.72 22.81 19.53 19.25 18.32 37.40+£9.42°
regular money? No 719 89.99 46.95+13.25 25 91 8.40° 6.36° 4.03 22.76 19.32 20.60 18.53 34.34 +8.33"
Yes 267 3342 46.46 £ 13.65 25 90 8.41 6.24 4.04 21.85° 19.37 20.67 19.422 3431 +£8.15
Is your house rented? b
No 532 66.58 46.88 +12.86 25 91 8.28 6.79 3.98 23.23* 19.32 20.36 18.05 34.82 £ 8.66
Yes 283 3542 44.62£11.91° 25 83 7.94° 7.78* 3.79° 23.05 18.97 20.61 17.87 35.31 £8.68
Do you have a car? b
No 516 | 64.58 4790 +13.61* 25 91 8.53* 5.96 4.112 22.61 19.54 20.38 18.86 34.28 £8.37
Do you know the Yes 269 33.67 43.93 £12.80° 25 90 8.21 7.69* 3.95 23.31 19.52 20.09 17.23% 35.84 + 8.63°
nutritional value of No 195 24.41 48.85+13.98* 25 89 8.47 6.45° 3.95 22.67 19.12 20.83 18.51%® 34.04 +8.93°
animal foods? Partially 335 41.93 47.76 £ 12.50* 25 91 8.32 5.83° 4.06 22.39 19.32 20.55 19.53* 34.05 +8.02°
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Relationship between daily protein intake and class, gender of students

There were statistically significant differences between gender and daily protein
intake, body weight of students (P < 0.05). The average daily protein consumption of
male students (384) was found higher (35.28 g) than the females (413) as 34.05 g
(Table ). The average body weight of male students was 49.02 kg, higher than that of
females (44.60 kg. When we consider the body weights of both genders, it is possible to
say that students did not consume enough amounts of daily protein. In a healthy and
balanced diet, daily protein consumption should be at least 0.8-1 g/kg ~! body weight
(WHO, 2024). Considering the body weights of the students, it is possible to say that both
genders, especially male students receive insufficient amount of daily protein (71.97,
76.3 g/kg ! body weight for male and female students, respectively). Adequate daily
protein intake is very important for the physical and mental development of school-age
children, especially during the stage of growth period. It was determined that the largest
share in the daily ASP consumption of the students participating in the research was
cheese ant chicken, followed by fish and red meat, respectively. It was determined that
the largest share in the total protein consumed by students was cheese with 22.77%,
followed by chicken with 20.47%, fish with 19.34% and red meat with 18.50%. These
results were consistent with the studies of Kutlu and Civi (2009). who reported that the
daily consumption of ASP of students aged 7-14 was largely met by milk and its by
products, however, our results were not found to be compatible with meat preferences
and amounts of daily consumptions. Additionally, our findings are in line with the study
(Kubberad et al., 2002). in which reported that students preferred chicken meat over red
meat.

Relationships between the daily protein consumption and grade of students

According to the survey results, while there was no statistically significant difference
for the total protein intake of students between middle and high school students
(P > 0.05), however significant differences were found with elementary school students
(P <0.05), (Table I). Average body weights of elementary, middle and high school
students were 32.12, 40.04 and 58.95 kg, respectively. The highest daily total protein
intake score was obtained from elementary school students as 37.16 g, followed by high
school (34.91 g) and middle school (33.84 g) (Fig. I). A significant difference was found
between the school grades of students and some items (body weight, intake of daily
protein, milk, yoghurt, cheese and red meat), (P < 0.01).

Positive relationship between body weight and daily protein requirements of children
is well known. However, in our study, total protein intake decreased with the
weight/grade/age of students. The potential reason of this situation is decreasing parental
pressure on food preferences and consumption of children as students grew older. It has
been determined that students’ protein source preferences vary significantly according to
school grade. The protein needs of elementary school students are mainly met by cheese
(22.85 g), chicken (20.01 g), fish (19.32 g), red meat (15.23 g) and milk (12.05 g);
however, middle school students mostly preferred cheese (24.98 g), chicken (20.75 g),
fish (15.23 g) and red meat (14.74 g). It was determined that high school students
preferred red meat (23.52 g), chicken (20.25 g), cheese (20.08 g) and fish (19.55 g),
(Table 1). Daily total protein intake rates were calculated as 1.16 g/kg™!, 0.85 g/kg™! and
0.59 g/kg! for elementary, middle and high school students, respectively. Considering
World Health Organization data (WHO, 2019), it is possible to say that elementary and
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middle school students consume sufficient amounts of protein. However, it seems that
high school students consumed lower amount of protein, considering their body weights.
Parents, teachers and nutrition educators have certain duties, especially in terms of the
nutritional habits of elementary school children, in order to develop nutritional habits that
will affect adult lifestyles (Alejandra et al., 2016). Especially elementary school students
are often influenced by their families regarding healthy and good balanced nutrition
(Gutkowska et al., 2023).
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Figure 1. Daily protein intakes considering school grades (g)

Relationships between the daily protein consumption and age groups

A statistically significant difference was detected between the age groups and the
consumption of some items (daily total protein, milk, cheese, yoghurt and red meat)
(P <0.01), and chicken meat (P <0.05). The age-related daily protein consumption of
students was found highest in 19-year-old children group (37.59 g), and this was followed
by 10-year-old group (37.55 g), but the lowest protein consumption was observed in 14-
year-old group (28.89 g). It has been determined that protein consumption decreases as
age increases, except for the youngest age group (9-year-old) and the eldest group (19-
year-old aged). It has been determined that as the age of the student increases, milk
consumption dramatically decreases, while red meat consumption increases (7able I).
The highest food consumptions were for egg (10.35%), milk (11.93%), yoghurt (4.67%),
cheese (27.54%), fish (20.57%), chicken (24.96%) and red meat (24.60%) were found
considering age groups as follows; 14, 10, 14, 9, 15, 19 and 18-year-old respectively.
Especially milk intake was decreased with the increasing age of the students. It can be
said that the potential reason of this is the influence of decreasing parent pressure while
students get elder. Timely, decreasing the effects of parents caused the change of nutrition
habits of the students. Considering the relationship between the weight of the students
and the total amount of daily protein intake, it is possible to say that there is no need to
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worry about the nutrition of children since the protein consumption required for a healthy
and balanced diet. In other words, it can be said that students in elementary and middle
school students, except high school group, participating in the survey consumed enough
amount of ASP in their diets. These findings are consistent with the results of Kutlu and
Civi (2009), who reported that the majority of students (62.5%) consumed daily milk,
yogurt and cheese.

Relationships between the daily protein intake and number of siblings

Southeastern Anatolia region is generally known as with crowded families who have
highest birth rates in Tirkiye. Statistically significant differences were determined
between the number of siblings and some items (body weight, milk, fish, red meat, daily
protein intake), (P < 0.05). The lowest average body weight (31.67 kg) were obtained
with the students who have no siblings. It is possible to explain this result with the low
number of students (only 3) who have no siblings. According to the survey results, it
was determined that 309 students have less than 4 siblings, while 490 of students have
more than 3 siblings. It has been determined that protein consumption generally
decreased as the number of siblings increases, except for the students who have no
siblings and higher than 9 siblings. While the highest daily total protein consumption
(36.31 g) was obtained from 20 students with more than 9 siblings, the lowest score as
33.07 g was obtained from 100 students whose number of siblings varied between 7 and
9. It was determined that only 3 students who did not have any siblings obtained the
highest proportion of daily protein from fish (26.70%). It was determined that students
with the number of siblings varying between 1-3, 4-6 and more than 9 mostly obtained
protein from cheese (as 22.27, 23.46 and 22.73%, respectively), but, students with more
than 6 siblings get from chicken (21.92%), (Table 1, Fig. 2). In developing countries,
less educated and relatively poor families generally have higher birth rates. Considering
the economic situation of such families, increasing the number of siblings can cause
insufficient ASP intakes.
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Figure 2. Daily protein intakes considering the number of siblings (g)
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Relationships between the daily protein consumption and body mass index (BMI)

Body mass index (BMI) was calculated by dividing the body weight of individuals by
the square of their height. BMI categories defined by current World Health Organization
(WHO) guidelines for children: underweight (<18.5 kg/m?), normal weight (18.5-
24.9 kg/m?), overweight (25.0-29.9 kg/m?), Ist degree obese (30.0-34.9 kg/m?), 2nd
degree obese (35-39.9 kg/m?) and 3rd degree morbid obese (>40 kg/m?), (WHO, 2024).
A statistically significant difference was found between BMI and the weights of students,
intakes of milk, cheese, yoghurt (P <0.01). In the study, it was observed that 51.56%
(412) of the students were in the normal weight category and 48.44% (387) were in the
underweight category in terms of BMI (Fig. 3). Total daily animal protein consumption
of students in both groups was found to be similar (34.98 kg v 34.30 g), (Table 1). In
normal weight category, average body weight (54.90 kg) was found higher than
underweight group (38.05 kg).

35.20

34.98
35.00
34.80

34.60

34.40 34.30

Protein consumption, daily
w
»
N
o

34.00

33.80
Healthy Weight (18,5-24,9 kg/m?) Underweight (<18,5 kg/m?)
BMI

Figure 3. Daily protein intakes considering BMI score of students (g)

In a study, it was reported that the BMI values of elementary school students aged
between 9-12 ranged from 17.7 to 17.8 (Tasdemir, 2019). In another study, when the BMI
values of elementary school students aged between 7 - 14 were examined, it was stated
that the numbers of overweight and obese were more than the underweight (Kutlu and
Civi, 2009). Additionally, it was reported that the majority of female students aged 12-14
in health vocational high school were found to be within normal weight limits, only 13.9%
were found as obese and over weight (Kiling and Cagdas, 2012).

Relationships between the daily protein consumption and education levels of parents

There was no statistically significant difference between daily protein intake and
education levels of their parents (P > 0.05), but there were significant differences
between the education levels of fathers and some items (body weight (P <0.01), the
intake of milk (P <0.01), yoghurt, cheese, chicken and red meat (P < 0.05), (Table 2).
Also, higher education levels of fathers lead to increase in average body weights of the
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children and red meat intake, except elementary school graduates. The highest daily
protein intake (35.70 g) was obtained with the university graduated fathers, but the
lowest intake was found by the fathers who graduated from elementary school (Fig. 4).
The highest portion of total protein intake was obtained from milk (11.93%) and cheese
(25.00%) with the literate fathers, egg intake (8.73%) with middle school graduated,
yoghurt (4.24%), fish (20.27%) and red meat (19.21%) with the fathers graduated from
elementary school. However, it can be said that especially increasing education levels
of mother result in higher daily protein intake of the students. Mostly fathers graduated
from middle school (206), followed by elementary (187), university (176) and high
school (170).
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Figure 4. Daily protein intakes considering the education levels of fathers (g)

There were statistically significant differences between the education levels of
mothers and body weights of students, ASP intakes, except for chicken (P <0.05),
however, no significant differences were determined between the education levels and
daily total protein intake of the students (P > 0.05). The relations between the education
levels of mothers and daily protein intakes of children are presented in Figure 5. The
highest body weight (52.94 kg) were obtained by elementary school graduated mothers,
but, the lowest from illiterate mothers (37.64 kg), (Table 2). Higher education levels of
mothers lead to increase in average body weights of the children, intakes of milk and
fish, except elementary school graduates. This result is in similar line with the findings
of Aryanti (2019). who reported that the higher education levels of fathers, influenced
the nutritional status of their children. It is expected that higher education degree of
parents provide better life opportunity for their children. It was reported that the
education levels of parents influence the nutritional habits of their children that affect
them throughout future life as healthy (Toriiner and Biiyiikgoneng, 2012; Bilgen-Sivri
and Ozpulat, 2015).
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Figure 5. Daily protein intakes considering the education levels of mothers (g)

Relationships between the daily protein intake and occupations of parents

Statistically significant differences were determined between the father’s job and daily
protein intake (P <0.05), body weight and intake of milk and red meat (P >0.01),
(Table 2). 1t was determined that fathers generally worked as workers (345), followed by
civil servants (236) and self-employed workers (193). Statistically significant differences
were determined between the daily total protein intake and the children of officer fathers
(35.86 g) and worker’s (33.76 g) (P <0.05), but there were no significant differences
between other jobs of fathers (Table 2; (Fig. 6). The students whose father worked as
officer mainly gets protein from cheese (22.26 g), chicken (20.46 g), red meat (19.64 g)
and fish (18.80 g), but lowest protein consumed group (worker fathers) obtained protein
from cheese (23.22 g), chicken (20.61 g), fish (19.58 g) and red meat (16.79 g). The
children of farmer-fathers consumed much more eggs, fish and chicken; however, the
children of officer and worker preferred mostly milk, cheese, fish, chicken and red meat.
In the case of the children of self-employed fathers preferred egg, cheese, yoghurt,
chicken and red meat.

The number of mothers working regularly was quite low and only 43 (5.38%) of them
worked as officers, 37 (4.63%) as workers, while the majority of the mothers as 719
(89.99%), were housewives.

There was statistically significant difference between daily protein intake and
occupation of mothers (P < 0.05), the highest score was obtained by the children of officer
mothers (38.02 g), followed by workers (37.36 g) and housewives (34.31 g), (Fig. 7). The
children of housewife - mum consumed less milk than the children of worker and officer
- mum. Statistically significant difference was found between the intake of milk protein
and occupations of mothers (P < 0.05). The highest milk protein intake was determined
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with worker-mums (9.42 g), followed by officers (8.34 g) and housewives (6.36 g),
(P <0.01). The highest mother group with 353 person (44.51%) graduated from
elementary school, followed by 136 (17.15%) illiterate, 132 (16.65%) middle school, 60
(7.57%) high school and university, 52 (6.56%) literate. There were statistically
significant differences between the education levels of mothers and some items as body
weights, egg, fish (P < 0.05), milk, yoghurt, cheese and red meat intakes (P < 0.01) of the
students. University graduated mothers have better life conditions and more conscious on
nutrition, so, their children have advantages of well nutrition consuming much more ASP.
The results obtained from our study regarding the profession and education level of
mothers show similarity with Tasdemir (2019) found that 95.2% of mothers are
housewives; and the results of Bilgen-Sivri and Ozpulat (2015) who reported the mothers
of elementary school students are mostly housewives (83.7%) and graduated from
elementary school (71.6%). Considering the education levels and occupation of mothers,
our results are similar with the findings of some studies (Bilgen-Sivri and Ozpulat, 2015;
Tasdemir, 2019). It is expected that the children of busy parents who have not spent
enough time for meal preparation lead to replicate nutritional mistakes of parents’ in their
future life (Gutkowska et al., 2023).
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Figure 6. Daily protein intakes considering the occupation of fathers (g)

Relationships between protein intake and car-home owning

Having a car or house of families did not affect statistically significantly daily total
protein intake of the students (P > 0.05), (Table 2). 1t is found that the majority of the
students 532 (66.58%) lived in their own houses, but, the most of the students 516
(64.58%) did not have a car. There were no significant differences between the house
ownership and body weight, animal food preferences (P > 0.05), except for red meat
intake (P < 0.05). The higher red meat intake was determined as 19.42% with the students
of living a rented house. Interestingly, having a house lead to decrease red meat intakes
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of the students. There were significant differences between the car ownership and some
items as body weight, intakes of egg (P <0.05), milk and yoghurt (P <0.01), however,
other parameters were not found significant (P < 0.05). Car ownerships caused less body
weight (44.62 kg), higher milk (7.78%), but, lower levels of egg (7.94%) and yoghurt
(3.79%) intake. Also, car ownership did not affect significantly total protein intake of the
students, but these students consumed much more eggs and yoghurt than the others,
however, consumed less amount of milk. The most important criteria which reflects the
financial levels of families are car and house ownership. In general, better financial level
of families, owning house and car should be increase in ASP intake of their children. It
was determined that car - owner 283 children consumed 35.31 g daily total protein, but,
other 516 student consumed 34.28 g. This result is expected due to car-ownership reflects
the better financial situation of families. Car-owner students prefer mostly milk, cheese
and chicken, but, other students prefer egg, yoghurt, fish and red meat. Considering the
socio-economic structure of families in Turkey, families do not hesitate to use all their
means to meet the nutritional needs of their children and prioritize the feeding of their
children over the ownership of a house or a car.
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Figure 7. Daily protein intakes considering the occupation of fathers (g)

Children having good socioeconomic conditions generally consume nutritious,
expensive foods with high content of protein, while the children having low
socioeconomic conditions are probably leads to consume cheap and high in carbohydrates
foods (Liberona et al., 2011). Positive correlations were found among socioeconomic
status of families, parental educational expectations and academic performance of
students (Zhang et al., 2023).

Relationships between occupation of parents and car-home owning

There was a statistically significant difference between the profession of the students’
fathers and car ownership (P < 0.01). According to professions, the highest car ownership
was among civil servants with 47.5%, followed by tradesmen and farmers with 31.6%
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and workers with 29%, respectively. The difference between the students’ fathers’
occupation and home ownership was found to be insignificant (P > 0.05). A statistically
significant difference was determined between the education level of the fathers and car
ownership (P <0.01). According to fathers’ educational status, the highest level of
automobile ownership was among university graduates with 55.7%, followed by high
school with 35.3%, secondary school graduates and literate individuals with 28.6%,
elementary school graduates with 26.7%, and illiterate individuals with 23.8%. The
difference between the education level of the fathers and home ownership was found to
be insignificant (P > 0.05). There was a statistically significant difference between the
education level of the students’ mothers and car ownership (P <0.01). According to
education level, the highest car ownership was among elementary school graduates with
35.2%, followed by secondary school graduates with 16.5%, university graduates with
15.8%, illiterate mothers with 15.5%, high school graduates with 11.2% and literate
mothers with 5.8%. The difference between their mothers’ education level and home
ownership was found to be insignificant (P > 0.05). A statistically significant difference
was determined between the profession of the students’ mothers and car ownership
(P <0.01). According to professions, the highest car ownership was among farmers with
82.3%, followed by civil servants with 11.0% and tradesman mothers with 6.7%,
respectively. The difference between the occupation of the mothers and home ownership
was found to be insignificant (P > 0.05).

Relation between protein consumption and nutritional awareness on ASP

A statistically significant difference was observed between the groups who are aware
of the nutritive values of animal foods and some items as daily total protein (P < 0.05),
milk and red meat intake (P < 0.01), The highest number of students 335 (41.93%) stated
that they partially know, 269 (33.67%) have enough knowledge and 195 (24.41%) did
not have knowledge on the nutritional values of ASP (Table 2). According to the groups,
there was no significant difference between the levels of knowledge of ASP and body
weights of the students. The group of having knowledge about animal foods consumed
much more milk (7.69%) than the other groups, while this group consumed minimum
amount of red meat (17.23%). The group who know the nutritive values of animal foods
has the lowest body weight (43.93 kg), followed by partially knowing group (47.76 kg),
and having no knowledge group (48.85 kg). The fact that the students who know the
nutritional value of ASP are consumed higher levels of daily animal food with having
lesser body weight shows that the students are conscious of this issue and healthy
nutrition. Our results are in line with the findings of Gutkowskaet al. (2023) who
emphasized that the children of having nutrition literacy parents tend to eat more correctly
and display a significant nutritional awareness in their next life. Also, in elementary
school students found that nutrition education topics were generally related to food groups
(Follong et al., 2022). It is clear that nutrition education of elementary school students
can help them making nutritional choices that support lifelong healthy habits and
contribute to reduction in future government health policy (Ulker et al., 2024). Teachers
are the most effective factor in the elementary school students as their role model. So,
especially elementary school teachers should be well educated about food literacy and
preferences in order to inform students (Parlak and Ener, 2023). It is also reported that
food preference patterns of school-age children are a risk for unhealthy food consumption
as well as for the increase in obesity prevalence in the population (Sanchez-Garcia et al.,
2014).
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Correlation coefficients between some variables were presented in 7able 3. In general,
there were low levels of correlation coefficients between variables. Negative and low
levels of correlations were found between the mother’s education levels and red meat
intake; negative and moderate correlations between live weight; but positive and
moderate correlations were calculated with milk intake.

Table 3. Correlation coefficients between some variables

Live |Daily protein

weight intake, g Egg Milk | Yoghurt| Cheese Fish | Chicken | Red meat

Gender -0.164™ -0.064" -0.056 | -0.013 | -0.021 -0.004 0.006 0.013 0.024

Number of siblings 0.121™ -0.092" 0.058 | -0.175™ | 0.108" | 0.017 -0.011 -0.003 0.056
Father’s education level | -0.209" 0.081" -0.064" | 0.248™ | -0.097™ | 0.038 -0.057 0.003 -0.109"
Father’s occupation 0.033 -0.056 0.046 | -0.119" | 0.038 0.018 0.027 -0.027 0.029
Mother’s education level | -0.446™ -0.028 -0.020 | 0.322" | -0.096™ | 0.072" 0.019 0.002 | -0.266"
Mother’s occupation -0.036 0.114™ -0.047 | 0.135™ | -0.060" | 0.008 0.021 -0.046 -0.039

Does her father earn a

regular income? -0.020 -0.127* 0.033 -0.048 | 0.070" 0.017 0.048 0.020 -0.067"

Does his mum earn regular

0 0.047 -0.111™ 0.063" | -0.131"" | 0.055 -0.005 -0.010 0.053 0.014
money?
Is your house rented? 0.007 0.022 -0.018 0.045 -0.021 0.074" | -0.001 -0.022 -0.079"
Do you have a car? 0.113” -0.058 0.075" | -0.154™ | 0.088™ | -0.016 0.043 -0.018 0.048

Do you know the nutritional

value of animal foods? 0.114* -0.085™ 0.010 | -0.147"" | 0.026 -0.041 -0.009 0.022 0.115"

Conclusion

Statistically significant relations were determined between the daily total protein intake
of students and some items (grade of schools, gender, age, body weight, the number of
siblings, occupations of parents, getting regular income of parents and awareness of the
nutritive values of animal source proteins, food preferences). It can be said that elementary
school students in the center of Diyarbakir have an adequate and balanced diet in terms of
animal source protein consumption per capita, which is one of the most important
development criteria of communities today. Healthy and balanced nutrition of young
school-aged generations is important for the construction of the society of the future.
Globally, persistent food insecurity, poor growth and micronutrient deficiencies continue
to plague school-age children and adolescents, as the new challenge of obesity emerges
(Wrottesley et al., 2023). In addition to food prices, family income and nutrition habits
dominate the food preferences of students. It has a great importance to acquire healthy and
balanced eating habits in children during their growth and development period at an early
age. Nutrition education interventions in schools can prevent malnutrition, especially
elementary schools (Ulker et al., 2024). It was also reported that the socioeconomic
environment has an effect on childhood physical health problems, such as obesity and
asthma (Hannah et al., 2013). It was determined that a significant portion of the students
participating in the survey (195 people, 24.41%) did not have sufficient knowledge about
the nutritional levels of animal proteins. It would be beneficial to add the subject to existing
program to educate students about the subject and to raise awareness levels of families.
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APPENDIX

Survey form applied to students

Determination of animal protein consumption habits of students in Diyarbakir Province

Student’s gender: District and school:

Age: Number of siblings: Your height: Your weight:

Your father’s profession: Your mother’s profession:

Does your father earn regular money: Does your mother earn money by working:
Do you pay rent for your home? Do you have a car:

1. Is there anyone in your family involved in animal husbandry?

A)Yes B)No

2. Do you know the nutritional values of animal foods?

A)Yes B)No C) Partially

3. What benefits do animal products provide us?

A) Develops bones B) Increases our growth and intelligence C) Provides vitamins
D) Increases our height E) All

4. How many eggs do you consume in a week?

A)0 B)1-3 (C)4-5 D)6-7 E)More than 8

5. In which season do you consume eggs?

A) Spring B) Summer C) Autumn D) Winter E) It doesn’t matter

6. How do you like eggs?

A) Omelet B) Soft-boiled C) Well-cooked D) Sucuklu E) Menemen

7. Which part of a boiled egg do you prefer?

A) White B) Yolk C) All D) None

8. Which meal do you prefer to eat eggs at?

A) Morning B) Midday C) Evening D) Always E) None

9. Which egg do you consume other than chicken?

A) Quail B) Goose C)Duck D) Turkey E)None

10. How many glasses of milk do you drink in a day?

A)0 B)1l C)2 D)3 E)Morethan4

11. How many days do you drink milk in a week?

A)0 B)1-3 (C)4-5 D)6-7

12. Where do you buy milk?

A) Ready-made milk from the market B) Fresh raw milk

13. Where do you buy yogurt?

A) Market B) Helke - village yogurt C) Homemade
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14. How many days do you consume yogurt in a week?

A)0 B)1-3 (C)4-5 D)6-7

15. How many days do you consume cheese in a week?

A)0 B)1-3 (C)4-5 D)6-7

16. Which cheese do you prefer?

A) Kashar B) White C) Knitted D) Herbed E)All F)None
17. How many times do you consume fish in a month?

A)0 B)1-3 (C)4-5 D)6-7 E)More than 8

18. How many days do you consume chicken in a week?

A)0 B)1-2 C)34 D)5-6 E)7

19. How many days do you consume red meat in a week?

A)0 B)1-2 C)34 D)5-6 E)7

20. Which meat do you prefer?

A)Lamb B)Beef C)Chicken D)Fish E)All F)None

21. How do you like red meat?

A) Cubed, shish B) Adana kebap C) Boiled D) Doner E) All
22. How do you like chicken?

A) Cubed, shish B) Inthe oven C) Boiled D) Déner E) All
23. Which meat do you think is the healthiest and most nutritious?
A)Lamb B)Beef C) Chicken D)Fish E)All

24. How do you like fish?

A) Fried B) Grilled C) Steamed D) Boiled E) All

25. How many days a week do you think milk and eggs should be consumed?
A)0 B)1-3 C)4-5 D)6-7 E)More than 8

26. What did you have for breakfast today? Underline it:

Milk, Eggs, Cheese - Toast, Olives, Walnuts, Dessert
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