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ABSTRACT

Serarslan, D. (2021). Investigating the impact of nutrition education given to parents
on adolescent swimmers’ consumption habits and nutrition knowledge. Yeditepe
University Institute Of Health Sciences, Department Of Nutrition And Dietetics,

Master Thesis. Istanbul.

Healthy nutrition for adolescent athletes is important for both achieving ideal growth and
optimum performance. As nutrition of the adolescence is usually the responsibility of
their parents, the healthy nutrition program provided by the parents to their child is
important for both growth, performance, and also to gain healthy consumption habits.
This can be achieved if the parents have a high level of nutritional knowledge. This study
aimed to evaluate the effects of sports nutrition education given to parents on the
nutritional knowledge and consumption habits of adolescent athletes. The study was
carried out in the swimming department of Galatasaray Sports Club with 60 volunteered
athletes. At the beginning of the study, demographic information form, food frequency,
and nutritional knowledge questionnaire for athletes were applied to the athletes.
Immediately after data collection, nutrition education was given to the athlete's parents.
Six weeks after education, questionnaires were applied to the athletes again. After
education, there were statistically significant increases in the consumption of some foods
such as eggs, pulses, nuts, vegetables, fruits, and bread in the dairy group (p<0.05). Also,
there was a statistically significant increase in both general and sports nutrition
knowledge levels (p<0.05). This study showed that parental education has positive

effects on adolescent athlete's consumption habits and nutritional knowledge.

Keywords: Adolescent athlete, Parental education, Consumption habits, Nutrition

knowledge



ABSTRACT (TURKISH)

Serarslan, D. (2021). Ebeveynlere verilen sporcu beslenmesi egitiminin adélesan
yiiziiciilerin beslenme bilgi diizeylerine ve tiiketim aliskanhklarina olan etkisinin
incelenmesi. Yeditepe Universitesi, Saghk Bilimleri Enstitiisii, Beslenme ve Diyetetik

Boliimii, Master Tezi. istanbul.

Addlesan sporcular igin saglikli beslenme, hem ideal biiyiimeye ve gelismeye hem de
optimum performansa ulasmak i¢in 6nemlidir. Adélesanin beslenmesi genellikle
ebeveynlerin sorumlulugunda oldugundan, ebeveynlerin ¢ocuklarma sunduklar1 saglikli
beslenme plani hem biiylime, hem performans hem de saglikli beslenme aligkanliklarinin
kazandirilmasi agisindan dnemlidir. Bu durum, ebeveynlerin yiiksek diizeyde beslenme
bilgisine sahip olmasi ile basarilabilir. Bu ¢galismanin amaci ebeveynlere verilen saglikl
beslenme egitiminin ado6lesan sporcularin  beslenme bilgi diizeyine ve tiiketim
aliskanliklarma olan etkisini degerlendirmektir. Calisma, Galatasaray Spor Kuliibii
yiizme subesinde, 60 goniillii sporcu ile gergeklestirilmistir. Arastirmanin basinda
sporculara demografik bilgi formu, tiiketim siklig1 ve sporculara yonelik beslenme bilgisi
O0lcme anketi uygulanmistir. Verilerin toplanmasinin hemen ardindan sporcunun
ebeveynlerine saglikli beslenme egitimi verilmistir. Egitimden alt1 hafta sonra sporculara
anketler tekrar uygulanmistir. Egitim sonrasi siit grubunda, yumurta, bakliyat, yagh
tohum, sebze, meyve ve ekmek gibi bazi besinlerin ve besin gruplarinin tiiketiminde
istatistiksel olarak anlamh artiglar saptanmistir (p<0.05). Ayrica sporcularin beslenme
bilgi dlzeylerinde de istatistiksel olarak anlamli artiglar saptanmistir (p<0.05). Bu
calisma, ebeveyn egitiminin addlesan sporcularm tiiketim aliskanliklar1 ve beslenme

bilgileri lizerinde olumlu etkiye sahip oldugunu gdstermistir.

Anahtar Kelimeler: Ad0dlesan sporcu, Ebeveyn egitimi, Tiiketim aligkanliklari,

Beslenme bilgisi

Xi



1. INTRODUCTION

The purpose of the adolescent athletes' nutrition is to support their maximum
performance in the sport they are interested in by fulfilling all the energy and nutrients
needed according to age, sex, and physical activity level, and to achieve the growth and
development targeted for them like all other peers (1,2). There are three fundamental rules
in sports nutrition. The first of these is ensuring fluid balance. The second rule is
maintaining the energy balance. The third fundamental rule is stated as promoting
recovery by filling the energy stores discharged after exercise. When these rules are
followed in adolescent athlete's nutrition, the risk of illness decreases, weight control, and

growth-development goals are achieved, sports performance improves (1).

Swimming represents a sport that requires high training commitment to reach
individual performance goals. Most swimmers start practicing high-volume swimming
training early in adolescence. Nutritional requirements increase due to both growth and
development and intensive training program. Therefore, the importance of an adequate

and balanced diet in adolescent swimmers is increasing (3,4).

It is essential to reach parents in interventions to guide adolescents to a healthy
diet. Because compared to adult athletes, it is believed that young athletes get support
from their parents in matters such as food selection, preparation, and access to food.
Hence, parents are seen as the target education group for sports nutrition (5). The
importance of nutritional education given to athletes and their parents is also highlighted
by international sports organizations such as the International Olympic Committee,
Australian Athlete Dietitians (3,6). Studies conducted to evaluate the effectiveness of
parental education show that this intervention has a positive effect on the adolescent's
food preferences, nutritional knowledge level, nutritional regulation, and anthropometry

measurements (7,8,9,10).

Consequently, the parents of adolescent athletes having a high level of knowledge
on sports nutrition, encouraging their children to apply the principles of sports nutrition,
helping them access food, transferring their knowledge to their children; will contribute
to the performance of the athlete, reduce the risk of injury and will be important

preparation for the years of adult sportsmanship (11,12).



This study aimed to evaluate the effect of sports nutrition education given to
parents on the nutritional knowledge and consumption habits of adolescent athletes.
Although studies evaluating the effectiveness of nutritional education given to parents are
common, similar to these studies are not common in sports nutrition. Therefore, this study
may contribute to filling the literature gap in sports nutrition. Also, this study will help
determine whether parental education is an appropriate intervention to improve

consumption habits and increase the nutritional knowledge levels of adolescent athletes.



2. LITERATURE REVIEW

2.1. Adolescence

The World Health Organization (WHO) stated the adolescence is the phase of life
from ages 10 to 19 between childhood and adulthood (13). Although age restrictions are
strived to be determined for the adolescent period, it is quite challenging to include this
period in a sharp age group. This is because the process of change in this period is affected
by many factors grouped environmentally and individually (11,14). Hence, there are
different opinions about the age range and general characteristics (15). For example, it is
stated on the website of the Ministry of Health of the Republic of Turkey, the General
Directorate of Public Health, and in Turkey Dietary Guidelines that adolescence covers
children between the ages of 12-18 (16,17).

Adolescence represents a critical phase of development and a prominent time for
laying the foundations of health. During this period, adolescents experience rapid
physical, sexual, cognitive, and psychosocial growth. While physical growth and sexual
development refer to puberty, psychosocial developments are also experienced in
adolescence in addition to puberty. Adolescence development is affected by many factors
like as race, sex, environmental factors, familial characteristics, and diet. Hence, it differs
individually (15,18).

2.1.1. Physical Changes During Adolescence

In adolescence, physical growth and development gain speed. Anthropometric
measurement values in adulthood are reached in a short period of 3-5 years on average.
Internal organs and glands grow, serious increases are observed in bone, muscle, and fat
tissues. The development of secondary sexual characteristics (pubic hair growth, breast
development, testicles, and penile growth) is one of the major changes that occur during
adolescence. In this period, in contrast to the general growth and development, the size

of the thymus, tonsils, adenoids, and other lymphoid tissues regress (15,19).

The specific acceleration in growth, which starts at any age between the ages of
11-16 and typically lasts for 2-3 years, is called a "pubertal growth spurt”. Growth spurt
starts on average between the ages of 10-12 in girls and between 11-14 years in boys

(15,16). In addition, the height growth rate reaches its maximum during the attack period



and this period is called the peak height velocity. It usually occurs two years earlier in
girls than in boys. At puberty, the men grow approximately 26-28 cm, whilst the women
grow approximately 23-28 cm, 20-25% of adult height is reached during this period.
While the height and weight gains grow together in men, the weight in women grows
approximately 6 months after the height. Approximately half of the weight in adulthood
is gained in the growth spurt. Subcutaneous fat decreases in both boys and girls at the
beginning of adolescence, while an increase in adipose tissue is observed in both sexes,
more in girls, in subsequent periods. The rate of increase in muscular tissue reaches its
highest value simultaneously with menarche in girls and the peak of growth in height in

boys, and the increase in muscle tissue in boys is higher than in girls (19).

The most reliable indicator in evaluating a child's health status is the evaluation
of percentile values specific to their country. The child's height, weight, and body mass
index values are checked according to their age and sex. Table 2.1, Table 2.2, Table 2.3
show the weight, height, and BMI values percentiles of children aged 10-14, specific to

Turkey.

Table 2.1 Bodyweight percentile values (kg)

Men Women

3 10 25 50 75 90 97 Age 3 10 25 50 75 90 97

23.6 259 28.6 32.2 36.7 41.6 478 10year 23.0 25.6 28.7 32.6 37.3 423 48.0
26.6 29.6 33.1 37.8 43.6 50.0 57.8 l1llyear 26.4 29.6 33.4 38.2 43.7 495 559
29.9 33.8 38.4 44.3 51.3 58.7 67.1 12year 32.0 358 39.9 45.1 509 56.8 63.1
33.4 38.0 43.2 49.8 57.3 64.9 73.3 13year 37.4 41.1 451 50.0 555 60.8 66.6
39.1 44.0 49.4 56.2 63.9 71.6 80.1 l4year 41.6 45.0 48.8 53.3 58.3 63.2 685

Source: (20)

Table 2.2 Height percentile values (cm)

Men Women

3 10 25 50 75 90 97 Age 3 10 25 50 75 90 97
126.4 130.0 133.6 137.6 141.6 145.2 148.7 10year 125.8 129.6 133.5 137.9 142.2 146.1 150.0
131.7 1355 139.4 143.8 148.1 152.0 155.9 1lyear 1325 136.6 140.8 1454 150.1 154.2 158.3
137.0 141.3 145.7 150.6 155.4 159.8 164.1 12year 141.1 144.9 148.8 153.1 157.4 161.2 165.1
142.8 147.6 152.4 157.7 163.1 167.9 172.6 13 year 146.6 150.2 153.8 157.8 161.8 165.5 169.0
150.3 155.0 159.7 164.9 170.1 174.8 179.5 l4year 149.3 152.8 156.4 160.4 164.3 167.9 171.4

Source: (20)



Table 2.3 Body mass index percentile values (kg/m?)

Men Women

5 15 25 50 75 85 95 Age 5 15 25 50 75 85 95

141 151 157 171 189 201 225 10year 13.9 149 15.6 17.1 19.0 20.2 226
146 15.8 16.5 18.2 20.4 217 245 1llyear 145 156 16.4 18.0 20.0 21.3 23.8
15.2 16.5 17.4 193 21.7 231 26.0 12year 15.3 16.5 17.3 19.0 21.1 223 248
156 17.0 18.0 199 223 237 265 13year 16.3 17.5 183 199 219 231 254

164 177 186 205 22.8 242 27.0 l14year 17.1 183 19.0 20.6 225 23.6 258
Source: (20)

Adolescence is also characterized by rapid skeletal growth. Approximately 37%
of the total bone mass in adulthood is gained during this period. Bone mineral content
and density increase rapidly and peaks in both sexes through puberty. In particular, it is
emphasized that there is no increase in bone mineral density after the age of 20. Hence,

the only time period in which bone quality can be increased is adolescence (15).

2.1.2. Hormonal Changes During Adolescence

Puberty begins with an increase in the frequency and amount of nighttime
oscillations of gonadotropin-releasing hormone (GnRH) in the hypothalamus. GnRH
activity enables the release of luteinizing hormone (LH) and follicle-stimulating hormone
(FSH) from the pituitary, thus initiating the growth and maturation of the gonads. Both
hormones increase height growth. Girls begin showing signs of sexual maturation 6
months after FSH and LH reach pubertal levels. FSH stimulates the growth of the ovarian
follicle and the release of estrogenic hormones. LH is responsible for the regulation of
ovulation, corpus luteum formation, progesterone production, androgen production by
theca cells, and estradiol production after ovulation. With ovarian estradiol, breast growth
begins, and pubic hair growth begins with adrenal androgens. In boys, LH stimulates

testicular maturation and testosterone production by triggering Leydig cells (19,21).

2.2. Nutrition in Adolescence

Nutrition represents the ability of a person to take and use the elements necessary
for growth, development, healthy and productive life for a long time. Particularly in
infancy, childhood, and adolescence, growth is one of the factors that affect development

the most. Adolescence is the period in which growth, development, and nutritional needs



are the highest among these three developmental stages. Physical changes during this
period also alter the body's nutritional requirements (22). Adolescents need to be able to
fulfill their energy and nutrient needs in an adequate and balanced manner to achieve
ideal growth and development. An adequate and balanced diet means the intake of
nutrients providing the body with energy, protein, carbohydrate, fat, vitamins, and
minerals, and to achieve this, it is necessary to increase the variety of nutrients in the diet.
Distinctly fruits, vegetables, and foods containing protein should be consumed every day,
and consumption of foods and beverages with low nutritional value and high energy value
should be limited (16).

Adolescents developing the habit of healthy eating and lifestyle is essential for
them to be healthy individuals in adulthood (16,18). If the nutrition is not sufficient and
balanced in childhood and adolescence, it may lead to prominent chronic diseases in
adulthood. The risk of developing diseases like osteoporosis, obesity, hyperlipidemia,
delayed sexual maturation, cardiovascular diseases, and cancer increases in the future due

to inadequate or malnutrition in adolescence (22).

2.2.1. Energy Need in the Adolescence

The energy requirement in adolescence increases considerably compared to
childhood. Particularly adolescents with a high level of physical activity and performing
in competitive sports have much more energy requirement than their peers with moderate
activity levels (See. Table 2.4., Table 2.5.). If energy and nutrients are not sufficiently in
the diet, it may cause delays in puberty in adolescents and lower growth-development

levels compared to their peers (22).



Table 2.4 Energy requirements and energy reference values according to physical
activity levels for boys and adolescents

Age Resting energy Total energy expenditure (kcal/day)
(year) expenditure
(keal/day) Less active Moderately active Active Very active
(PAL:1.4) (PAL:1.6) (PAL:1.8) (PAL:2.0)

10 1150 1621 1851 2081 2311
11 1217 1716 1959 2203 2446
12 1300 1832 2091 2352 2612
13 1402 1976 2257 2537 2818
14 1519 2142 2446 2750 3053
15 1627 2294 2619 2945 3270
16 1711 2412 2755 3097 3439
17 1771 2498 2852 3206 3560
18 1813 2556 2919 3282 3644

Source: (16)

Table 2.5 Energy requirements and energy reference values according to physical
activity levels for girls and adolescents

Age Resting energy Total energy expenditure (kcal/day)
(year) expenditure
(kcallday) Less active Moderately active Less active Very active
(PAL:1.4) (PAL:1,6) (PAL:1.4) (PAL:2,0)

10 1105 1559 1780 2001 2222
11 1161 1638 1870 2102 2334
12 1224 1725 1970 2215 2460
13 1282 1808 2064 2320 2577
14 1329 1873 2139 2405 2671
15 1359 1917 2189 2460 2732
16 1379 1944 2220 2495 2771
17 1390 1959 2237 2515 2793
18 1399 1972 2252 2532 2812

Source: (16)

2.2.2. Nutrient Element Need in the Adolescence

Nutrients can be divided into two categories: macronutrients and micronutrients.
Macronutrients consist of proteins, carbohydrates, and fats consumed in large amounts in
the daily diet and provide energy to the body. Micronutrients contain vitamins and
minerals that are necessary and sufficient to be taken into the body, despite their low
intake (16). Proteins constitute the fundamental structure of the cell and take part in vital
functions such as the functioning of organs, growth and development, and tissue repair.
The need increases with body development in adolescents. The average protein

requirement of adolescents is 45-60 g/day. When sufficient intake cannot be achieved;



decreases in growth, sexual maturation, and lean body mass are observed. Carbohydrates
constitute the primary source of energy in the body. 50-60% of the daily energy in the
diet should be provided from carbohydrates. The adequate intake of fats in the diet is
essential for providing the body with ideal energy, for the intake of essential fatty acids
and fat-soluble vitamins into the body, and for the production of some hormones. 25-30%
of daily energy in the diet should come from fat (22). Micronutrients help macronutrients
to perform the necessary functions in the body. Vitamins and minerals play prominent
roles in energy metabolism in the body, in the production of blood cells, in the immune
system, in bone formation, in the prevention of body cells damage, and in reducing the
effects of some harmful substances. Thus, a balanced intake of macro and micronutrients
into the body is necessary for the protection of general health, growth, and development
(16,22). In general in adolescents; sufficient intake of calcium and vitamin D for bone
development, iron for oxygen transport to developed muscle cells and energy production,
zinc for general growth and sexual development, vitamin A for reproduction, growth,
support of the immune system, and vitamin E due to its antioxidant properties. The
adequate intake of vitamin C is essential for the synthesis of collagen and other connective
tissues, and a sufficient intake of folate is necessary for DNA, RNA, and protein
synthesis. Particularly Vitamin D, calcium, iron, and iodine deficiencies are observed in
this period in Turkey (16,22).

2.3. Physical Activity in The Adolescence

Due to factors such as technological developments and urbanization in recent
years, our daily life has gradually become inactive. Particularly the young population has
adapted rapidly to this sedentary life (23-25). Sedentary life is a risk factor for the
development of non-communicable metabolic diseases and a prominent global public
health problem (23,26). Reducing risk factors is essential for a long and healthy life, and
one of the ways to reduce the risk of metabolic diseases is to increase physical activity
(23-25).

Physical activity is expressed as the activity in which the individual spends energy
by activating the musculoskeletal system. The insufficiency of all this activity is inactivity

(27). Regular physical activity is defined as exercise and includes regular, repetitive body



movements. Exercises to increase flexibility, muscular strength and endurance, and
cardiorespiratory endurance should be used frequently in adolescence (28).

Many studies have indicated the positive effects of regular physical activity, in other
words, exercise, on health (23,29,30). Exercise reduces the risk of chronic diseases in
adulthood by preventing the person from feeling good and gaining an active life habit in
adulthood, as well as maintaining general health, growth, and development, decreasing
the risk of osteoporosis in the future by increasing bone mineral density and protecting
from overweight and obesity (28). Although these positive effects are recognized, studies
conducted around the world revealed that 80% of adolescents could not reach the
minimum physical activity level for 60 minutes a day, which is recommended by the
WHO (31-33). In a meta-analysis study conducted in recent years, it has been reported
that the high levels of physical activity achieved in adolescence showed significant
reductions in cardiometabolic disease risk factors, including waist circumference, blood
pressure, triglyceride, and insulin levels, and is associated with a reduced risk of some
types of cancer (34). In addition, it has been reported that participation in physical activity
decreased symptoms of depression and anxiety in children and adolescents, and it is also
associated with mental health functions such as enhanced cognitive functions and
increased self-esteem (35). With the participation of adolescents in physical activity, they
can achieve positive results such as socialization, getting away from stress and anxiety,
as well as being physically healthy. When they make them a part of their lifestyles, they
will be able to reduce the risks of the diseases they may encounter in adulthood and enable
them to have a better quality of old age. Hence, it is greatly prominent to participate in
appropriate physical activity in adolescence when lifelong habits are acquired and to
make this behavior a habit (23). Walking, running, swimming, basketball, volleyball can

be given as examples of exercises to be performed in adolescence (28).

2.3.1. Swimming

Swimming is an individual or team racing sport that requires the use of one's arms
and legs to move through the water. It is an extremely suitable exercise for health
promotion and disease prevention and is one of the most popular, most applied, and
recommended forms of physical activity today (36). Competitor swimming sport; while
it can be performed individually or as a team in the pool, sea, and lake, the competitions

take place in two different pool types called long course (50 meter pool) and short course



(25 meter pool). Competitive swimmers compete in five individual styles: butterfly,
backstroke, breaststroke, freestyle, and individual medley. In addition to individual styles,
there are moreover relay races in which swimmers compete as a team (37).

Swimmers in competitions held in long courses compete in a total of seventeen
different branches, including fourteen individual races and three relay races. In the short
course; the competitors compete in seventeen styles, and 100 meters of the individual
medley (See Table 2.6). This style is typically included in the programs of small-scale
competitions held between sports clubs for swimmers under the age of 14. Despite minor
changes, competitions have been organized within the framework of these rules for the
last 30-40 years (37). The branches in which swimmers will compete are determined
according to the body structure and individual ability of the swimmer.

Competitive swimming sport is a cyclical activity based on completing the given
distance in the shortest time. Speed is, consequently, an important component and is
directly related to muscle strength. Average swimming speed is revealed as a result of the

kick and arm pull during swimming (38,39).

Table 2.6 17 styles in swimming

Swimming styles Distance
Freestyle 50-meter, 100-meter, 200-meter,
400-meter, 800-meter, 1500-meter
Backstroke 50-meter, 100-meter, 200-meter
Butterfly 50-meter, 100-meter, 200-meter
Breaststroke 50-meter, 100-meter, 200-meter
Individual Medley 100-meter (short course only), 200-meter, 400-meter
Relay Races 4 x 50-meter freestyle (only short course), 4 x 100-meter

freestyle, 4 x 200-meter freestyle, 4 x 50-meter mixed
(only short course), 4 x 100-meter mixed

Source: (37)

2.3.1.1. Energy Systems Used in Swimming

Energy is defined as the ability to do work. Adenosine triphosphate (ATP) is the
primary energy source in the body. ATP is used to contract the muscle fibers and to exert
force. However, muscle cells can store a limited amount of ATP. Consequently, the

muscle cell produces ATP to continue working and performing. In the muscle cell; ATP
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is produced by 3 different energy systems called creatine phosphate, anaerobic glycolysis,
and aerobic system (40).

The aerobic system is the pathway through which ATP is produced using oxygen.
In this energy system, ATP is obtained by the oxidation of free fatty acids or glucose in
the cell mitochondria while it is at rest. It is the energy system used predominantly in low-
intensity exercises exceeding 10 minutes (40).

Creatine phosphate and anaerobic glycolysis systems are used primarily when the
amount of oxygen in the cell is insufficient. The creatine phosphate system provides the
fastest production of ATP, which is necessary for the muscles. It is the pathway that takes
less than ten seconds, requires explosive force, and rapidly provides energy to the muscle
at a very high-intensity activity. In anaerobic glycolysis, energy is obtained from glucose
in an oxygen-free environment. This pathway results in a lactic acid deficit. Increased
lactic acid density causes muscle fatigue. This system is mainly used in vigorous exercises
lasting 2 minutes. While ATP production from these two systems occurs inside the cell
but outside the mitochondria, oxygen is not used in either of them (40).

In swimming, the duration of the competition branches ranges from 20 seconds
(50 m) to 15.5-16 minutes (1500 m). Hence, all three energy systems are used for energy
generation in swimming performance. Their predominant use varies depending on the
length of the competition branches. In a 200 meters swimming race the aerobic energy
system accounts for 65% of the energy production, while in a 400 meters competition, it
accounts for approximately 81% of the energy production. In shorter races (50 and 100
m), the aerobic system contributes only 15.3%, and 33% of the energy production,
respectively. Because short distance swimming branches are high-intensity short-term
activities, energy recovery from creatine phosphate and anaerobic glycolysis pathways,

which provide faster energy recovery, is predominantly used (41,42).

2.3.1.2. Competitor Swimming and Training Programs in Adolescents

Swimming, which is one of the most recommended exercises in adolescence, is
practiced by adolescents as a competitive sport both in recreational and professional
terms. Competitive adolescent swimmers usually train 11 months of the year. While the
swimmers, who are in the early adolescence, swim 3000-4000 meters a day during the

season, this distance increases to 5000-6000 meters as they get older. These swimmers
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implement high-intensity and long-distance training programs that last 1.5-2 hours in the
pool to gain endurance and improve their strength during the season. In addition to pool
training, there are resistance and cardio training called land training outside the pool for
better performance and development (38,43-45).

Achieving success in competitive swimming depends on many factors. The
anthropometric and physiological characteristics and technical skills of the athlete and
having a morphological, anatomical, and physiological structure suitable for swimming
make it easier to reach potential successes that can be obtained in the future (38,46).

In pre-adolescence, athletes exhibit various physical characteristics and body
composition compared to adults. In adolescence, an increase in sports performance is
observed due to growth and development (38,47). Having appropriate anthropometric
measurements in this period is possible with a balanced and regular diet. Considering the
increased energy and nutrient needs particularly due to intense training, an appropriate
diet should be provided to the athlete (3).

2.4. Nutrition in Adolescent Athletes

Nutrition means the ability of a person to take and use the elements necessary for
growth, development, healthy and productive life for a long time. An adequate and
balanced diet is the provision of sufficient energy to the body with ideal nutrients (16).
The purpose of the nutrition of adolescent athletes is to support their maximum
performance in the sport they are interested in by fulfilling all the energy and nutrients
needed according to age, sex, and physical activity, and to achieve the growth and
development targeted for them like all other peers (1,2). In athletes who have adequate
and balanced nutrition, the risk of illness decreases, weight control is achieved, mental
performance remains at the optimum level, growth-development goals are achieved, the
maximum level of bone mass can be reached, sports performance improves, and recovery
processes after training and competition are accelerated. In case of insufficient and
unbalanced nutrition; some problems in the growth-development and normal functioning
of the body, decrease in performance, decrease in immunity, focus in the athlete, memory
problems are encountered (1,48).

There are three fundamental rules in sports nutrition. The first of these is ensuring
fluid balance. The purpose of this application is starting exercise hydrated, compensating

dynamically for water and electrolyte losses during and after exercise, and protecting
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from dehydration. The second rule is maintaining the energy balance. It includes starting
exercise with full energy stores and maintaining energy intake during exercise if
necessary, and then refilling energy stores. The third fundamental rule is stated as
promoting recovery by filling the energy stores discharged after exercise, repairing
muscle damage, and replacing fluid-electrolyte losses (1).

2.4.1. Energy Need in Adolescent Athletes

The key point in sports nutrition is to fulfill the energy to be consumed during the
training with a daily diet. Daily energy need varies according to the sex, height, weight,
age, daily eating habits, physical activity level, social and cultural habits of the person.
Particularly as the activity level increases, the energy need increases, and this need also
vary based on the type of activity. For example, in endurance sports (long-distance
swimming, marathon, cycling, triathlon, etc.), athletes must perform at medium intensity
for a long time, while in strength and weight sports (gymnastics, weightlifting, boxing,
wrestling); they should perform at high intensity in a limited time, which can last from a
few seconds to three minutes. The energy systems used predominantly in various
activities and the nutrients and energy needs used to obtain energy with these systems are
different (1,49).

2.4.2. Macronutrient Need in Adolescent Athletes

One of the most prominent purposes in sports nutrition is to fulfill the daily
sufficient energy needs of the athlete with his diet (1). As for macronutrients; they consist
of proteins, carbohydrates, and fats that fulfill this energy need (1,16). The correct
consumption amounts and timings of these items help the athlete to start training with
high energy and to recover ideally after training. Hence, an adequate intake is essential
for adolescent athletes to present optimum performance. In addition, they are essential

for ideal growth and development (3).

2.4.2.1. Carbohydrate Need in Adolescent Athletes

Carbohydrates are the primary source of energy. Proper consumption of
carbohydrates and replenishment of stores are essential for brain functions and for
providing exercise fuel. The carbohydrate stores in the body (liver and muscle glycogen,

blood glucose) are limited and are insufficient to meet the energy needs of many athletes
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during training or competitions. Replenishment of store is provided by daily carbohydrate
intake and interval. It is recognized that particularly carbohydrates are taken as soon as
possible after the performance play a prominent role in starting the renewal of the stores.
It is recommended for each athlete to consume enough carbohydrates to meet the energy
needs arising from the training load, the general rules are scaled according to body size
(See. Table 2.7).

Table 2.7: Carbohydrate consumption according to daily time frames

Need for fast recovery after training 1-1.2 g/kg/h

Daily need Low-intensity or skill-based activity
3-5 g/kg/day
Moderate exercise program (For example: 1 hour/ day)
5 - 7 g/kg/day
Endurance program (For example: 1-3 hours/day)
6 - 10g/kg/day
Extreme commitment (For example: 4-5 hours/day)
8 - 12 g/kg/day
Short time, 0-75 minutes

Need during training Not required or in very small amounts
Medium/long time, 75 min-2,5 hours
30-60 g/h

Source: (3,50)

2.4.2.2. Protein Need in Adolescent Athletes

Adequate protein intake is important for the supply of essential amino acids and
growth. In particular, high-quality proteins, taken daily in sufficient amounts, divided into
certain intervals, play a role in increasing lean body mass. Intake of adequate energy and
carbohydrate is also significant to fulfill adequate protein needs. Because, in insufficient
energy intake, proteins are used for energy production. Protein requirement in adolescents
is calculated according to the body size of adolescents depending on the protein turnover
required for the growth and development of lean body mass. While the daily protein
requirement in adolescent boys is between 0.94 g/kg and 0.99 g/kg, it varies between 0.77
g/kg and 0.87 g/kg in girls. This amount is increasing in adolescent athletes. Nevertheless,
it is not possible to determine the exact need. Hence, it is disputed that the best approach

is to follow the recommended reference intervals for adult athletes, and the daily protein
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requirement for adolescent athletes has been reported as 1.3-1.8 g/kg. In some cases, it is
debated that the amount of protein taken can be increased to 2.2-2.4 g/kg with a daily
diet. In addition, it is recommended that this amount of protein be consumed by dividing
the daily meals evenly (1,3)

2.4.2.3. Fat Need in Adolescent Athletes

Ideal fat intake in the daily diet for the adolescent athlete; the adequate intake of
fat-soluble vitamins and essential fatty acids is prominent for supporting growth and
development and ensuring adequate energy intake. Although fats produce some positive
effects on health; since excessive fat consumption in the diet can cause obesity and
various long-term health problems, the consumption of fat by adolescent athletes should
be in accordance with public health rules. Additionally, the daily fat requirement of
athletic adolescents is the same as their non-athletic peers. Hence, the fat consumption of
adolescent athletes should be determined by the amounts found in the public health
guidelines of the countries. It should constitute 20-35% of the total energy in the daily
diet, and the rate of trans fat and saturated fat they consume should be limited to less than
10% of their daily energy, particularly to protect against health problems that may arise
in the long term. Plant-based and fish-based unsaturated fats should be predominantly

included in the diets of adolescents compared to saturated ones (1,3,16).

2.4.3. Need for Micronutrients in Adolescent Athletes

Micronutrients perform identical functions in athletes and non-athletes. In current
sources, it is mentioned that the need for vitamins does not increase with exercise in
young athletes. In studies conducted with adult athletes, it has been reported that exercise
does not cause an increase in mineral (sodium, potassium, magnesium) requirements,
except for those lost with sweat. It is included in the suggestions that children and
adolescent athletes have a lower sodium content of sweat than adults, but sodium loss
may be different for the individuals and should not be ignored completely (1,51).

Hence adolescent athletes often require multivitamin and mineral supplements.
Nevertheless, studies have shown that vitamin supplements do not have a positive effect
on growth, lean body mass, and physical performance in healthy and well-nourished
youth. Adolescents having an adequate and a balanced diet do not need the supplements

as they receive sufficient vitamins and minerals from dietary sources (1,51). Nevertheless,
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deficiencies of iron, calcium, and vitamin D are known to have negative effects on
performance. Iron deficiency anemia is the most common nutrient deficiency in the
world. The prevalence of iron deficiency anemia in athletes has been reported to be
similar to that of non-athletes at approximately 3%. In studies with adolescent athletes,
decreased iron stores are often observed without clinical symptoms. This is particularly
true for women athletes doing endurance sports. Results from food consumption studies
in adolescent athletes reveal that men athletes, in general, exceed the recommended
amount of iron in the daily diet. Daily recommended amounts of iron intake is prominent
for athletes to keep their health and performance at an optimum level (See Table 2.8)
(1,3).

Calcium and vitamin D play a significant role in skeletal development and
maintenance. Adolescence is a critical time for bone building. In this period; in the
presence of appropriate and sufficient minerals, bone mineral density can reach the
highest levels. The ideal bone mineral density helps to reduce the risk of osteoporosis in
later years. During this period, the need for calcium increases due to significant bone
growth in both boys. It is estimated that the rate of skeletal calcium accretion in
adolescence is approximately 300 mg per day (3,52). Considering urinary losses and net
calcium absorption from food being approximately 25-35%, the recommended calcium
intake for adolescents is 1150-1300 mg per day. Although vitamin D is taken into the
body with some foods in the daily diet; most people get most of their vitamin D through
exposure to sunlight. Hence, dietary recommendations for vitamin D change due to
differences in sun exposure. When evaluated in general, the daily vitamin D requirement
of adolescents is 100 mcg/day (3,16). Particularly adolescent athletes with little sun
exposure, training in indoor sports areas, and taking protective measures against the sun
when they are outside carrying the risk of vitamin D deficiency. It is very significant for
these athletes to regularly monitor their vitamin D levels and use supplements if there is

a deficiency in the maintenance of bone health and optimum performance (3).

2.4.4. Hydration Requirement in Adolescent Athletes

Although extensive research has not been conducted on the fluid need in children
and adolescents, it has been reported that the daily fluid needs between the ages of 6-11

are 1.6 liters. (53). Children and young people are more sensitive to heat than adults. They
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show less tolerance than adults during exercise in hot and dry weather. Because the ratio
of surface areas to body mass is higher and they absorb more heat from the environment
than adults. In addition, it is recognized that sweating capacity is more limited in children
and that agonist and antagonist muscles spend higher energy for the same task than adults
and generate more metabolic heat per body mass due to incompatible contractions in this
age group during physical activity (1,3,53). Consequently, cold and suitable fluids (water,
milk, etc.) should be provided in sufficient quantities before, during, and after training to
maintain optimum hydration, heat, and performance levels, adolescent athletes (3).
Although it has been reported that the amount of sweating in a moderate exercise in a hot
environment in girls and boys is between 500-600 ml/hour, athletes should be informed
to be aware of their own fluid loss, as individual sweating rates may differ (3,53). This
loss should be determined with weight control before and after training, and the loss
should be replaced during and after training (3). In addition, the observation of urine color
and individual monitoring of fluid balance should be taught to adolescent athletes (1).
Pale yellow, abundant and odorless urine is an indicator of sufficient fluid consumption
(1,53). Before starting exercise, they should be fully hydrated and should be ensured to
drink 15-20 ml of fluid every 150-200 minutes during exercise. If exercise takes longer
than 90 minutes, chilled fluids with balanced electrolyte content and carbohydrate content
(4-8%) should be consumed (1).

2.4.5. Factors Affecting the Nutritional Habits of Adolescents and Athletes

Adolescence is the period in which physiological, psychological, and social
development is rapid, life-long behaviors occur to a large extent, and the individual is
most suitable for acquiring knowledge and habits (13). The nutritional habits gained in
this period are largely determining the nutritional habits and health status to be followed
for the rest of life. Many factors affect the food preferences and eating behaviors of

adolescents, grouped environmentally and individually (See Figure 2.1).
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ENVIRONMENTAL FAFTORS INDIVIDUAL FACTORS
e Social and cultural values e Health condition
e Popular foods e Nutrition knowledge level
e Fast-food restaurants e  Personal beliefs and values
e School Meals e Bodyimage
e  Family structure e  Hunger status
e Family eating habits e  Thoughts on nutrients
e Foods found at home e Food preferences
e Friend's effect e  Growing process
e  Socio-economic factors e Physiological needs
e Food production and e Genetic influences
availability - e Individual control
e Influence of media < >

LIFESTYLE

INDIVIDUAL FOOD PREFERENCES

NUTRITION STATUS

Figure 2.1: Environmental and individual factors affecting food preferences and eating

behaviors in adolescents
Source: (11,14)

Adolescence is critical for an individual to establish a lifelong relationship with
food. It is particularly important in terms of the connection between diet, exercise, and
body perception. The adoption of vegetarian nutrition, the implementation of popular
diets, and the use of food supplements are also predominantly shaped during this period
(3,13).

Adolescent athletes follow a diet plan created with the selection of appropriate
foods and fluids, helping to maximize their training adaptation. Hence, athletes should

make food choices that will positively affect both their performance and their health.
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Various factors affect these preferences. Physiological and biological factors such as
hunger, appetite, basal metabolic rate, amount of lean mass in the body, presence of
gastrointestinal disorders; social-environmental factors such as lifestyle, beliefs,
nutritional knowledge level, body perception, weight control, nutritional habits of the
family, nutritional knowledge and transfer of trainers, peers' preferences, access to food,
economic factors such as cost and income affect the nutritional habits and food
preferences of the adolescent athlete (54). Nevertheless, although there are many factors
affecting food preferences, it is known that the nutritional knowledge, culture, and habits
of parents or family members have a fundamental effect on the formation of the food
preferences and eating behaviors of the adolescent, considering adolescent athletes
receive care from either their parents or an adult family member in daily life (11,55).

2.5. Effects of Parents on The Nutrition of Adolescent and Athlete

It is usually the responsibility of their parents to feed individuals at the beginning
of childhood and adolescence. Parents and family members have a fundamental effect on
the individual's eating habits, eating behaviors, and food choices (11,55). During this
period, the family plays a major role in gaining lifelong nutritional habits. Particularly the
family's eating together as a family is one of the most prominent factors determining the
nutritional status of the adolescent. In addition, the contents of the meals consumed, the
type of food available at home, the availability of fresh food at home, the frequency of
the family eating outside, the attitudes and behaviors of parents towards eating with food
consumption habits also affect the nutritional habits of adolescents. Families forcing
children to eat certain foods, restrictions against certain foods, and being an example and
model also amend children's eating habits and body weights (56,57). In a study conducted
with 10-14 age group adolescents and their parents; it has been ascertained that the foods
preferred and kept at home by the parents, the food preparation techniques applied at
home, the parents' state of being at home, their feeding behavior and their anxiety about
their economic and health conditions affect the food choices of the children (58). As the
age of adolescents increases, they begin to become independent of the family in terms of
nutrition and they decide for themselves where, when, how much and what food they will
consume. For example, young adolescents between the ages of 12-14 eat more meals at

home compared to adolescents between the ages of 15-17 and positive or negative eating
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habits gained in the family environment during this period predominantly affect the
independent food preferences of individuals. In conclusion, particularly at the beginning
of adolescence, before the individual begins to make independent decisions about
nutrition, it is significant for the growth and development of the adolescent individual to
have a high level of nutritional knowledge, to be able to pass this information on to the
child, to encourage the child to perform good nutritional behaviors, and for the health
status in adulthood (11,12). In a study in which various questions were asked to trainers,
athletes, and dieticians to identify the obstacles to good nutrition of athletes; all three
groups of participants stated that the effects of the lifestyle and culture of the household
on nutrition, their beliefs about nutrition, kitchen shopping at home, cooking techniques
applied during food preparation are effective in the nutrition of the athlete. In the study,
it was also stated that adult athletes are independent in food preparation and choices, but
younger athletes receive support from their parents in food selection and preparation.
Dietitians and trainers participating in the study emphasized this factor and stated that

parents were the appropriate target group for nutrition education (5).

Consequently, the parents of adolescent athletes having a high level of knowledge
on sports nutrition, encouraging their children to apply the principles of sports nutrition,
helping them access food, transferring their knowledge to their children; will contribute
to the performance of the athlete, reduce the risk of injury in sports at an early age and

will be important preparation for the years of adult sportsmanship (11,12).

2.5.1. Effects of Parents’ Nutritional Knowledge Levels on Adolescent and
Athlete's Nutrition

It is essential to reach parents in interventions to guide children to a healthy diet.
Because children require parental support to make permanent changes in eating
behaviors. In ideal conditions; parents play a role in the formation of their children's
nutritional behavior by purchasing food, preparing meals, transferring these skills to their
children, talking to their children about nutrition, and as a model and example for them
(59,60). Parents' nutritional knowledge level is a prominent determinant of the final

outcome of this process (61).

In studies on child nutrition, it has been shown that parental participation in

nutrition education is the most effective method in improving nutritional habits (7,9). In

20



a systematic review and meta-analysis of school-based interventions to improve daily
fruit and vegetable intake in children aged 5-12, multi-component programs that motivate
children and families to change eating behaviors and single-component programs that
provide free fruit and vegetable distribution were compared. As a result of the review, it
was shown that multi-component programs in which the family and the child are included
in the healthy eating process together provide greater improvements in children’s fruit and
vegetable consumption (9). In the Special Turku Coronary Risk Factor Intervention
Project for Children-STRIP, it has been examined how the child-targeted nutritional
counseling for 6 years affects the nutritional knowledge, attitude, and habits of the
responsible parent who mainly purchases and prepares food. In this project, the
intervention group consists of 98 families and the control group consists of 89 families.
While detailed nutrition education was given to the parents of the intervention group at
regular intervals for 6 years, detailed education was not given to the control group. During
this process, a questionnaire measuring nutritional information was applied to the
participants, food consumption records for 24 hours were taken for the whole family and
certain blood parameters were controlled for the whole family. In the study, it was
ascertained that the parents of the intervention group had more information about the
causal relationship between food choices and coronary heart disease and the nutrient
content of foods compared to the control group. Children in the intervention group were
shown to have lower intakes of total fat, saturated fat, and cholesterol in their diets, and
serum cholesterol concentrations throughout the study 3-10% lower than children in the
control group. In addition, although child-targeted nutritional counseling was given, the
total and saturated fat intake of the parents also decreased. It was discovered that mothers
in the intervention group had lower mean serum cholesterol concentrations than those in
the control group. Consequently, at the end of 6 years; it has been shown that child-
targeted nutritional counseling given to parents increases the nutritional knowledge of
parents and improves the diet quality of both the child and the parents (10). The parent
who is predominantly responsible for the nutrition of the child is considered to be the
mother. In a study conducted to determine the relationship between mothers' nutritional
knowledge and children's food consumption; it has been discovered that the availability
of healthy foods at home, the children's consumption of sufficient fruits and vegetables

are directly proportional to the healthy nutrition knowledge of the mother (62).
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Compared to adult athletes, it is believed that young athletes get support from their
parents in matters such as food selection, preparation, and access to food. Hence, parents
are seen as the target education group for sports nutrition (5). The importance of
nutritional education given to athletes and their parents is also highlighted by international
sports organizations such as the International Olympic Committee, Australian Athlete
Dietitians (3,6). In a study conducted with thirty-four competitive swimmers to determine
the impact of parents 'participation in nutrition education, swimmers' adherence to the
Mediterranean diet and their nutritional knowledge was tested just before and six weeks
after the half-day nutrition education. Parents of twenty-two of the thirty-four swimmers
also participated in the study. At the end of the study, adherence to the Mediterranean diet
and the nutritional knowledge levels of all swimmers increased. But, athletes whose
parents also received nutritional education have higher levels of nutritional knowledge
compared to athletes whose parents did not receive nutrition education. Consequently, it

has been revealed that nutrition education contributes to both nutritional (7).

Finally, as the nutritional knowledge level of parents increases, the current and
future nutritional habits and health conditions of children and adolescents are positively
affected. Hence, families should possess a high level of nutritional knowledge in order
for adolescent athletes to acquire healthy eating habits, to ensure sufficient growth and
development, to be healthy adults, to have knowledge about sports nutrition, and to

implement this information (10,61).

2.6. Nutrition in Adolescent Swimmers

Swimming represents a sport that requires high training commitment to reach
individual performance goals. Regular training and competitions start at a very early age
in swimming. Most swimmers start practicing high-volume swimming training early in
adolescence. Thus, nutritional requirements increase due to both growth and development
and intensive training program (3,4). The energy need of swimmers varies depending on
the training-competition cycles and the content of each training (3,63). Adolescent
swimmers should provide the body with sufficient energy intake and various nutrients to
maintain their health, support swimming performance, and keep their growth and
development at optimum level in the long term (3). Principally, it is recommended to

arrange the carbohydrate need in adult swimmers as 3-10 g/kg/day depending on the
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training intensity. To encourage tissue adaptation and recovery, they should consume 0.3
g/kg of highly bioavailable protein per body mass after training and at regular intervals
throughout the day (4,41). When adolescent swimmers and adult swimmers are
compared, since the adolescents have a lower training history and metabolic adaptation,
it is believed that they consume more carbohydrates while the protein needs are higher
than the values given above due to increased growth-development requirements.
Nevertheless, it is not known whether the micronutrient needs are above normal levels. It
is believed that if adolescents are encouraged to follow adequate nutrition plans with
various foods, they can fulfill their energy and micronutrient needs (4,63). It is necessary
to ensure adequate intake of micronutrients such as calcium, vitamin D, and iron,
particularly with a rich diet. To maintain optimal hydration, it is necessary to ensure that
adolescent swimmers have access to clean and cold water before, during, and after
training (63).

The parents and coaches of adolescent athletes should be aware of the nutritional
needs of this group. Parents can support adolescent swimmers by providing healthy eating
opportunities at home, strengthening education about nutrition in the domestic
environment, and helping them access to necessary nutrients before and after training.
Identically, coaches should encourage adolescents to have a healthy diet by helping them
access both correct nutritional information and necessary nutrients before, during, and
after training (4,63).

2.6.1. Energy Need of Adolescent Swimmers

For adolescents, it is challenging to determine a clear energy requirement as they
show metabolic variation both individually and in comparison to each other. In addition,
it should be kept in mind that individual physical activity levels, training, and competition
programs of adolescent swimmers will vary and their energy needs will also be influenced
(3). Energy need in adolescents is found by multiplying the basal metabolic rate
calculated by Schofield's equation and the physical activity factor. The Schofiel Equation
is based on weight and height in the 10-17 age category (See. Table 2.8) (3,64).
Nevertheless, due to the variety of activity factors that affect energy needs and their
individuality, it is recommended that estimation-based equations are used only as a guide.
Growth and development indicators should be followed regularly to determine whether

energy intake is sufficient (3).
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Table 2.8: Schofield Equation for ages 10-18

Age Group Men Women

10-18 years old 17.7xweight + 659 (kcal) 13.3- 4xweight + 693 (kcal)
Source: (64)

Although it is not possible to determine the energy needs of adolescents precisely,
according to some studies on this subject; it is determined that the daily energy
requirement for boys in the 11-18 age group is 2250-2755 kcal., 1845-2110 kcal for girls
in the same age group. For a young athlete who trains regularly, the physical activity level
(PAL) coefficient has been determined by the studies to be 1.6, for medium intensity
training, 1.8 for medium and intensive training, and 2.0 for high-intensity training every
day. In studies on swimming, it has been concluded that as the training intensity increases,
the energy spent in training increases. An adolescent swimmer can spend up to 700 kcal
in one hour of training. In another study, it was discovered that the daily energy need of
adolescent girls who swim 4.3 km a day is 2300 kcal and that the need can be up to 3000

kcal in heavier training programs (63,65).

Low energy availability means not being able to fulfill with daily dietary the
energy required for maintaining vital activities in the body, and the energy needed for
growth and development. This may reveal negative consequences such as suboptimal
growth and development and bone density, increased risk of injury and disease (3). In
addition, low energy availability can cause drowsiness and fatigue during the

performance of young athletes (3,63).

Hence, the focus in swimmers' nutrition plans should be the manipulation of
energy intake depending on the daily changing training needs. This should be achieved
by adjusting the amount and timing of daily macronutrients according to the intensity,

frequency, and volume of training (4,63).

2.6.2. Need for Macro Nutrients in Adolescent Swimmers

Adequate intake of macronutrients, namely carbohydrates, proteins, and fats that
provide energy to the body, is critically important for swimmers, as in all athletes, to
achieve optimum performance and maintain health (16). The correct consumption
amounts and timings of these items help the athlete to start training with high energy and

to recover ideally after training (3). The amount and timing of the intake of macro
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nutrients vary depending on the swimmer's branch, training, competition duration, and
intensity (41,63).

2.6.2.1. Carbohydrate Need in Adolescent Swimmers

Carbohydrates are one of the main energy sources for cells and stored in the
human body for possible starvation. As the level of physical activity increases, its use for
energy production increases (63). The daily carbohydrate requirement of adolescent
athletes is the same as the recommended reference values for adult athletes (3,63). The
carbohydrate need is determined according to the athlete's body size, branch, training,
competition time, and intensity. Considering these reference intervals in swimming, it is
determined depending on the athlete's body mass and main style, namely, the athlete’s
performance in long-distance (1500 meters) or short distance (50-100 meters)

competitions, training intensity, and duration (See Table 2.9) (41,63).

Table 2.9: Daily carbohydrate need according to training intensity and duration

Low-intensity or skill-based activity 3-5 g/kg/day
Moderate exercise program (For example: 1 hour/day) 5 - 7 g/kg/day
Endurance program (For example: 1-3 hrs/day) 6 - 10 g/kg/day
Extreme commitment (For example: 4-5 hours/day) 8 - 12 g/kg/day

Source: (3,50)

In a study conducted with a group of swimmers who were about 19 years old; as
the training intensity increases; in swimmers who cannot increase their energy (48.2 to
62.8 kcal/kg/day) and carbohydrate (5.3 to 8.2 g/kg/day) intake, the feeling of fatigue and
muscle pain is higher than those who can increase it, and the inability to complete the
training has been observed. It was ascertained that the muscle glycogen stores of the group
with insufficient energy and carbohydrate intake were found to be statistically
significantly reduced compared to the other group. In another study, the blood glucose
levels of swimmers given 8 g/kg/day carbohydrate and 5 g/kg/day carbohydrate during
training were compared. It was observed that the blood glucose level of the group given
8 g/kg/ day carbohydrate was statistically significantly lower at the 60" minute of the
training compared to the pre-training levels, and the same situation was experienced 20
minutes after the start of the training in the other group. In addition, it was discovered

that the swimmers in the group with higher carbohydrate intake had higher blood glucose
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levels during and at the end of training compared to the other group. Nevertheless,
hypoglycemia was not experienced in either group (66). In another study conducted on
swimmers exercising at moderate intensity, it was observed that 6 g/kg/ day carbohydrate
intake was sufficient to replenish glycogen stores, and higher amounts (12 g/kg/day) did
not contribute to performance. When the effects of carbohydrate intake on health are
evaluated; it is revealed that inadequate carbohydrate intake in adolescent swimmers may
cause upper respiratory tract symptoms such as nasal congestion, sneezing, bronchitis,
sinusitis, or rhinitis (63).

Considering the studies conducted, carbohydrate intake should be periodized
depending on the intensity of the daily training programs of adolescent swimmers in order
to protect both swimming performance and health. While it is recommended that
adolescent swimmers, who follow intensive training programs and train more than once
a day, take 8-12 g/kg carbohydrate daily, it is emphasized that these amounts should be
reduced as the number and intensity of training decreases. In order to replenish

carbohydrate stores, it is recommended (3,4,63)

2.6.2.2. Protein Need in Adolescent Swimmers

Adequate protein intake is essential for the supply of essential amino acids,
training adaptation, and growth. Protein needs cannot be determined precisely in
adolescent athletes. Hence, it is argued that the best approach is to follow the
recommended reference ranges for adult athletes, and daily protein needs are reported to
be at least 1.1-1.2 g/kg protein per day for growth, development, and physical activity,
and 1.3-1.8 g/kg on average. In some cases, it is claimed that the amount of protein taken
with a daily diet of 2.2-2.4 g/kg can be increased (3). In addition; it is recommended that
this amount of protein is divided evenly into meals during the day (0.2-0.3 g/kg/meal or
20-25 g/meal) and consumed in various ways from protein sources with high
bioavailability (1,3).

There are not enough studies to determine the protein needs of adolescent
swimmers specific to their sport. Consequently, when giving consumption advice to these
swimmers, the reference ranges generally used for adolescent athletes should be taken
into consideration and the individual protein requirement of the swimmer should be
calculated (63).
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2.6.2.3. Fat Need in Adolescent Swimmers

Ideal fat intake in the daily diet for the adolescent athlete; adequate intake of fat-
soluble vitamins and essential fatty acids is prominent for supporting growth and
development and ensuring adequate energy intake. Fat consumption should constitute 20-
35% of the total energy in the daily diet of the adolescent athletes, and the rate of trans
fat and saturated fat they consume should be limited to less than 10% of their daily energy;,
particularly to protect against health problems that may arise in the long term. Plant-based
and fish-based unsaturated fats should be predominantly included in the diets of
adolescents compared to saturated ones (1,3,16).

Fat consumption is a good source for adolescent girl swimmers, who perform
particularly in long-distance branches, to get enough energy with a daily diet. These
athletes are at risk of impaired menstrual function and low bone mineral density in the
absence of sufficient energy (3,63).

In some studies, 2 g of fat per lean mass for athletes engaged in strength sports
such as swimming is recommended. Nevertheless, these values are valid for adult
athletes. More studies are required to precisely determine the daily fat needs of adolescent
swimmers. Therefore, it is recommended to consider country-specific public health

guidelines to determine the daily fat needs of adolescent swimmers (63).

2.6.3. Hydration Requirement in Adolescent Swimmers

Although detailed research has not been conducted on the fluid need in children
and adolescents, it has been reported that the daily fluid needs between the ages of 6-11
are 1.6 liters (53). On the other hand, athletes need an increased fluid need due to fluid
loss during training. Hence, adolescent athletes should take adequate and appropriate
fluids before, during, and after training (See Table 2.10). In 1 hour of exercise,
adolescents lose an average of 350-700 ml of fluid (63). By ascertaining the difference in
body mass before and after training, fluid loss during training should be determined and

the fluid lost during and after training should be replaced (3).
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Table 2.10 Fluid requirement before, during, and after training

Time Time / frequency of fluid Amount of liquid

consumption

Before training 4 hours before 5-7ml/kg
2 hours before 3-5 ml/kg
During training Within 1 hour during training 0.4-1.8 liters
After training After performance Every 1 kg after training. 1.5

liters of fluid for body mass loss

Source: (2,67)

A loss equal to or greater than 2% of body weight should be avoided (3).
Dehydration can increase the sensation of exercise intensity and cause an excessive
increase in heart rhythm. Symptoms such as muscle cramps, headache, nausea, fatigue
that occur faster during the performance, loss of strength, and decreased concentration
may occur in adolescent athletes. Consequently, while dehydration threatens the health,
it causes a decrease in sports performance (3,63). The in-mouth of the swimmers is
constantly moist, especially as they perform in the water. Thus, they may have difficulty
noticing that they are thirsty and remembering to drink water. At this point, it is very
essential that both trainers and parents encourage athletes to consume fluids and support

access to suitable and cold drinks (63).

2.6.4. Planning Food Consumption Before, During, and After Swimming

Training

In swimming, the intake of sufficient energy and macronutrients is as significant
as maintaining health, supporting growth and development, and keeping the performance
at the optimum level. Depending on the intensity of the daily training program, both
energy and macronutrient intake amounts should be periodized, while their intake
intervals should also be planned. Since the three energy systems available in swimming
can vary according to the style and can be used predominantly, the intensity, density, and
distance of the training significantly affect the food intake and intervals (See Table 2.11)
(4,41). For example, while the need for carbohydrates is not high in low-intensity training,
the need increases in high-intensity training. In addition, as the duration of the training
increases, carbohydrate intake is needed during training, while the need decreases or even

is not needed as the duration becomes shorter (41).
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Table 2.11 Nutrient needs before, during, and after swimming training

Macronutrients Training type Daily and before, during, and after

exercise intake amounts

Carbohydrate Long-distance / low-intensity Daily Intake: 6 g/kg/day
training 2 hours before training: no need
During exercise: no need
After exercise: 1 g/kg/day
High-intensity training Daily Intake: 10-12 g/kg/day
3-4 hours before training: 1-2 g/kg/day
During exercise (for workouts exceeding
75 minutes): 60-90 g/hour
After exercise: 1 g/kg/day
Protein Daily need Daily Intake: 2 g/kg/day
After exercice: 0.3g/kg
With + 1g/kg carbohydrate

Fat Long-distance / low-intensity Daily Intake: 30-35% of energy intake
training
High-intensity training Daily Intake: 20-25% of energy intake

Source: (4,41)

Pre-training carbohydrate intake is responsible for filling muscle glycogen stores
and preparing for training, protecting from the feeling of hunger during training, and
preventing hypoglycemia that may occur during training. The intake during training
ensures that blood glucose levels are kept constant, protection from the feeling of hunger,
protection from dehydration, particularly if taken in liquid form, and keeping
performance at an optimum level. Carbohydrate taken after training, on the other hand,
helps to replenish the decreased muscle glycogen stores during training, to prevent
recovery and muscle loss (3,50).

Adequate intake of proteins before swimming training is essential to prevent
hunger and ensure a sufficient daily protein intake. While there is no need for protein
intake during training, taking it with carbohydrates after training increases acute muscle
protein synthesis and supports muscle development. Hence, adequate intake should be
ensured after training since it contributes to growth and development, particularly in
adolescence (2,3).

Fat intake before and after swimming training is essential for the daily intake of

sufficient energy, fat-soluble vitamins, and essential fatty acids. Nevertheless, it is not
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needed during training. While taking it before training, excessive consumption should be

avoided to avoid digestive problems (2,3).

2.6.5. Nutrition in Swimming Competitions

The purpose of nutrition for the competition is based on two bases. It means to
create a nutrition plan that will fulfill the energy and nutrient needs of the swimmers,
which will change depending on the intensity of the competition program, and to evaluate
the conditions of the environment where the competition will take place and to manage
the situation accordingly (4).

Before swimming competitions usually swimmers enter a rest phase called
"taper”. Therefore, energy and nutrient needs are reduced. Hence, the nutrition of the
swimmer should be planned in accordance with this period to avoid unwanted weight
gain. During the competition, the need for energy and nutrients changes depending on the
intensity of the competitions in which the swimmer will perform. Some swimmers may
only perform in one branch, while others may compete in more than one branch. Hence,
the energy needs of swimmers competing in multiple competitions will be higher than
others (4,68).

On a competition day, it is essential for swimmers to have full muscle glycogen
storages, to be well hydrated, and to be protected from the feeling of hunger. To ensure
this; a menu rich in easily digestible carbohydrates should be provided to the swimmer 1-
3 hours before warming up. During and after the warm-up or if the swimmer will perform
in more than one branch, the consumption of carbohydrate-rich foods such as sports
drinks, fruits, fruit juices, athletes and cereal bars should be ensured. Carbohydrate and
protein-rich foods such as flavored milk, meat sandwiches, chicken pasta increase repair,
recovery, and adaptation. Hence, it is critical to consume them at the end of the
competition. If there are less than 60 minutes between competitions, swimmers should
focus on easily digestible carbohydrate sources that will not cause gastrointestinal
distress. As the time between competitions increases, more extensive meals, including
protein and other nutrients, should be consumed to aid recovery and improve the overall

food quality on the day of the competition (2,4).
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3.  MATERIALS AND METHOD

This study was carried out in the swimming department of Galatasaray Sports
Club, between the 5th of October — 1st of December 2020. This study aimed to evaluate
the effect of sports nutrition education given to the parents of swimmers in the 10-11-12-
13-14 age group on the nutritional knowledge and consumption habits of swimmers. 89
swimmers aged 10-11-12-13-14 who train in this club were aimed to participate in the
study. 60 swimmers made up the sample of the study. Ethical approval was given by
Yeditepe University Clinical Researches Ethical Committee with the number 37068608-
6100-151849 on the 9th of April in 2020 and written approval was obtained from
Galatasaray Sports Club for the study.

Informed consent forms were given to the parents of the athletes. Also, written
consent forms specific to children were distributed to the athletes. The study was based
on willingness. Therefore, the participants only who wanted to take part in the study were
included. Participants who had an injury that prevent exercise and had been exercising

regularly for less than 6 months were excluded.

At the beginning of the study, demographic information form, food frequency
questionnaire, and nutritional knowledge questionnaire for athletes were applied to the

athletes for data collection.
3.1. Demographic Information Form

Various questions were asked to determine the general condition of the athletes in
the form. These questions include the duration of the athletes' participation in sports,
whether they have an injury that prevents their regular participation in training, whether
they have diseases, intolerance, or allergies that affect their diet, whether they apply a
special diet plan depending on the preference. Anthropometry measurements were taken
by the researcher. A digital weighing machine is used for weight measurement and a
stadiometer is used for height measurement. The weight measurement was made 3-4
hours after eating, while athletes wearing thin clothes. In measuring height with the
stadiometer, the athletes were asked to be bare feet and to stand by touching the vertical
board of the stadiometer with the head, shoulder blades, hips, and heels. Afterward, they

were asked to focus forward with the eyes in the upright position. When the positioning
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was adjusted, the horizontal part of the stadiometer was placed in a way to compress the
hair and the height measurements of the athletes were taken. BMI was calculated by
dividing the body mass of athletes in kilograms by the square of their height in meters
(69).

3.2. Food Frequency Questionnaire

The food frequency questionnaire that was customized following the sports
nutrition literature by the researcher was filled out by the athletes (69). In the
questionnaire, the consumption status and amounts of six food groups categorized in the
TUBER (Turkish Nutrition Guide) are questioned. These six food groups were the milk-
yogurt-cheese group, meat-chicken-fish-egg-legume-oilseed-nuts group, bread-cereal

group, vegetable group, fruit group, and optional foods group (16).
3.3. The Nutritional Knowledge Questionnaire for Athletes

To measure the sports nutrition knowledge of athletes, the nutritional knowledge
questionnaire for athletes, consisting of two parts and 20 questions prepared by taking
samples from the literature, was applied. The first 10-question section included questions
about energy needs and macro-micro nutrients. In this section, general nutrition
knowledge was questioned. The second section was about sports nutrition. Athlete's
macro-micronutrient needs, fluid needs, nutrition, and nutrition timing specific to the
training-competition period were questioned. Test results were calculated separately for
the first and second parts of the questionnaire. Each question was worth 1 point. Athletes
received a maximum of 10 points from each section. 0 - 3 points were considered as low

level, 4 - 7 points as average level, 8 - 10 points as a good level (69,70)
3.4. Nutrition Education

After the first data collection, a one-hour online education on healthy nutrition in
adolescent athletes that prepared with the Microsoft PowerPoint program was given to
the parents via the Zoom program. Energy, macro-micro nutrients, fluid requirements in
adolescent athletes, recommended daily portions of foods and food groups according to
the adolescents in TUBER, nutritional needs of before, during, after performance topics

were covered in the education program.
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Six weeks after the education, the food frequency questionnaire and the nutritional
knowledge questionnaire for athletes have been applied to the athletes again in order to

evaluate the educational effectiveness.
3.5. Statistical Analysis

The statistical evaluation of the data were conducted via SPSS 18.0 statistical
package program in Windows. The suitability of the variables to normal distribution was
examined with using the Kolmogorov-Smirnov test. Descriptive analyzes were displayed
using mean + standard deviation for quantitative variables, and nominal variables were
given using frequency and percentages. Wilcoxon test and Chi-square test were used to
reveal the significance of the difference between two measures conducted pre and post-

education. Statistical significance was accepted p<0.05.
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4. RESULTS

The universe of the study was 89 athletes, but 60 of them volunteered to
participate in the study. None of the athletes withdrew from the study and did not have

any of the exclusion factors.

Figure 4.1 is showing the distribution of all athletes in terms of their sex. 55%
(n=33) of the athletes who participate in the study were men and 45% (n=27) of them

were women.

Emen Ewomen

Figure 4.1 Distribution of all athletes in terms of their sex

Figure 4.2 is showing the distribution of all athletes in terms of their ages. 11% (n
=7) of the athletes in the study were 10 years old. %35 (n=21) of them 11 years old. 20%
(n=12) of them were 12 years old. 21% (n=13) of them were 13 years old. 11% (n=7) of

them were 14 years old.

m10years ®ml1lyears m12years ©=13years 14 years

Figure 4.2 Distribution of all athletes in terms of their ages

Information about age, height, weight, BMI, and years of participation in the sport

of athletes in the study was given in Table 4.1. The ages of the athletes in the study were
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between the ages of 10-14, and the mean age of the group was 11.86+1.2 years. The height
of the group varied between 133-186 cm and the mean height was determined as
158.4+12.2 cm. The weight of the group varied between 31.1-77.0 kg. and the mean
weight was determined as 50.68+10.92 kg. BMI values obtained by the height and weight
measurements of the group varied between 14.98-28.04 and the mean value of the BMI
was 19.9+2.53. The years of participation in the sport of athletes varied between 2-10

years, the mean value was 6.46+2.11.

Table 4.1 General Characteristics of Athletes (n=60)

mean+SD
Athletes’ age (years) 11.86+1.2
Athletes’ height (cm) 158.4+£12.2
Athletes’ weight (kg) 50.68+10.92
BMI 19.9+2.53
Years of participation in the sport 6.46+2.11

The height measurements of the athletes were evaluated according to height
percentiles specific to Turkish children. The distribution of percentile values for height
of all athletes is showing in figure 4.3. In the group, 3% (n=2) of the athletes were short,
51% (n=31) had the ideal height, 21% (n=13) were tall, and 23% (n=14) were too tall.

mshort mideal =tall = too tall

Figure 4.3 The distribution of percentile values for height of all athletes
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The weight measurements of the athletes were evaluated according to weight
percentiles specific to Turkish children. The distribution of percentile values for the
weight of all athletes is showing in Figure 4.4. In the group, 83% (n=50) of the athletes

had the ideal weight, 8% (n=5) were overweight, and 8% (n=5) were obese.

mideal = overweight m=obese

Figure 4.4 The distribution of percentile values for weight of all athletes

The BMI measurements of the athletes were evaluated according to BMI
percentiles specific to Turkish children. The distribution of percentile values for the BMI
of all athletes is showing in figure 4.5. Inthe group, 2% (n=1) of the athletes were skinny,

85% (n=51) were ideal, 8% (n=5) were overweight. and 5% (n=3) were obese.

mskinny mideal =overweight = obese

Figure 4.5 Distribution of percentile values for BMI of all athletes
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Table 4.2 is showing the distribution of questions and answers regarding general
characteristics. 95% (n=57) of the athletes did not have any diseases, 5% (n=3) of them
had diseases. 95% (n=57) of the athletes were not using medications, 5% (n=3) of them
were using medications. 95% (n=57) of the athletes had food allergies, 5% (n=3) of them
had no food allergies. 48.3% (n=29) of the athletes were changing their diet according to
their training and competition cycle, 51.7% (n=31) of them were not. 20% (n=12) of the
athletes were using nutritional supplements, 80% (n=48) of them were not. 65% (n=39)
of the athletes stated that they had information about sports nutrition, 35% (n=21) stated

that they did not have any information about sports nutrition.

Table 4.2 Distribution of questions and answers regarding general characteristics

n %
Do you have any diseases? yes 3 5
no 57 95
Do you have any medication that you are using? yes 3 5
no 57 95
Do you have any food allergies? yes 3 5
no 57 95
Do you change your diet according to your training and  yes 29 48,3
competition cycle? no 31 51,7
Do you use nutritional supplements? yes 12 20
no 48 80
Do you have any information about sports nutrition? yes 39 65
no 21 35

Table 4.3 is showing the athletes’ daily food consumption portions. When the
daily food consumption was evaluated, after the education, buttermilk, egg, legumes,
nuts, vegetables, fruits, and bread consumption increased statistically significant
(p<0.05). There was no statistically significant change in the amount of consumption of
other foods (p>0.05). Also, there was a statistically significant change in the amount of

water consumption (p<0.05).

37



Table 4.3 Athletes’ daily food consumption portions

Before Education After Education Significance
mean+SD min-max mean+SD min-max p
Milk 0.93+0.57 0-2 0,94+0.62 0-2 0.771
Yogurt 0.58+0.65 0-4 0,500.51 0-1.57 0.441
Buttermilk 0.16+0.36 0-1 0,33+0.56 0-2 0.001*
Kefir 0.036+0.25 0-2 0,12+0.45 0-3 0.168
Cheese 0.52+0.36 0-1 0,54+040 0-2 0.608
Redmeat 0.81+0.55 0.07-3 0,85+0.53 0.07-3 0.312
Chicken 0.4+0.48 0-3 0,42+0.47 0-3 0.726
Fish 0.25+0.24 0-1 0,24+0.23 0-1.57 0.697
Egg 0.53+0.31 0-1.5 0,60+0.32 0.07-1.5 0.004*
Legume 0.36+0.25 0-1 0,42+0.23 0-1 0.032*
Nut 0.81+0.78 0-5 1,04+0.79 0-4 0.002*
Vegetable 0.9+0.56 0.7-2.36 1,29+0.80 0.07-3 0.000%
Fruits 1.57+0.72 0.14-3 1,82+0.79 0.14-4 0.017*
Bread 1.22+0.86 0-4 1,45£0.91 0-4.5 0.001*
Pasta 0.71£0.32 0-1 0.70+0.49 0-2 0.729
Rice 0.49+0.38 0-1 0.45+0.46 0-2 0.365
Bulgur 0.22+0.35 0-1 0,21+0.41 0-2 0.700
Oatmeal 0.01+0.07 0-0.5 0,003+0.02 0-0.21 0.357
Cornflakes 0.08+0.25 0-1 0,07+0.24 0-1 0.888
Olive oil 3.83+2.23 0-10 4,23+3 0-20 0.373
Sunflower oil 0.64+1.70 0-10 0.81+1.57 0-6 0.384
Butter 0.48+0.70 0-3 0.66+1.19 0-6 0.524
Pastry 0.57+0.59 0-3.4 0.54+0.60 0-3.14 0.500
Cake 0.28+0.58 0-3 0.3620.63 0-2.5 0.410
Pudding 0.53+0.66 0-2.3 0.43+0.56 0-2.36 0.162
Baklava 0.04+0.16 0-1 0.04+0.18 0-1 0.537
Biscuit 0.27+0.80 0-4 0.22+0.67 0-3.14 0.602
Chocolate 0.60+0.64 0-2 0.59+0.60 0-2 0.731
Chips 0.45+1.14 0-5 0.260.81 0-3.93 0.169
Protein bar 0.05+0.17 0-1 0.07+0.21 0-1 0.534
Carbohydrate gel 0 0 0.0008+0.005 0-0.05 0.317
Sports Drink 0.003+0.011  0-0.07 0.025+0.131 0-1 0.068
Water (It) 1.8+0.75 0.4-35 2+0.99 1-7 0.012*
* <0.05

38



Table 4.4 is showing the athletes’ daily food groups' consumption portions. The
dairy group included milk, yogurt, buttermilk, kefir, and cheese. The Red meat-Chicken
group included red meat, and chicken. The Bread-grains group included bread, pita,
flatbread, pasta, rice, bulgur, oatmeal, and cornflakes. The vegetable oil group included
olive oil and sunflower oil. The fat group included butter and margarine. The dessert
group included cake, pudding, and baklava. The packed food group included biscuits,
chocolate, and chips. The sports food-drink group included a protein bar, carbohydrate
gel, and sports drink. The optional foods included fat group, pastry, dessert group, packed
food group, sports food-drink group. When the daily consumption of food groups was
evaluated, after the education, the dairy group consumption increased statistically
significant (p<0.05). There was no statistically significant change in the consumption
amounts of the other food groups (p>0.05).

Table 4.4 Athletes’ daily food groups’ consumption portions

Before Education After Education Significance
mean+SD min-max mean+SD min-max p
Dairy group 2.25+1.09 0.43-7 2.46+0.96 0-5 0.016*
Redmeat-Chicken group  1.01+0.68 0.09-4.5 1.06+0.67 0.09-4.5 0.174
Bread-grains group 2.7+1.3 0.21-6 2.9+1.3 0.57-6 0.508
Vegetable oil group 4.47+2.94 0-20 5.05£3.13 0-20 0.085
Fat group 0.48+0.70 0-3 0.66+1.19 0-6 0.524
Dessert group 0.85+0.73 0-3 0.84+0.70 0-2.75 0.793
Packed food group 1.3+1.5 0-7 1.08+1.27 0-7.07 0.073
Sports food-drink group 0.06+0.17 0-1 0.10+0.30 0-2 0.305
Optional foods 3.3+2.2 0.41-11.8 3.23+2.17 0.23-9.11 0.202

*p<0.05

Table 4.5 is showing the nutritional knowledge questionnaire answers’
distribution both before education and after education. When each question in the test is
evaluated one by one, statistically significant increases were found in the answers to the
questions numbered 1, 2, 8, 18, 19, and 20 (p<0.05). There was no statistically significant

change in the answers to the other questions (p>0.05).
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Table 4.5 The percentage distribution of the answers to the Nutritional Knowledge
Questionnaire

Q1

Q2

Q3

Q4

Q5

Q6

Q7

Q8

Q9

Q10

Q11

Q12

Q13

Q14

Q15

Q16

Q17

Q18

Q19

Q20

BE
AE
BE
AE
BE
AE
BE
AE
BE
AE
BE
AE
BE
AE
BE
AE
BE
AE
BE
AE
BE
AE
BE
AE
BE
AE
BE
AE
BE
AE
BE
AE
BE
AE
BE
AE
BE
AE
BE
AE

Correct answer False answer Significance
n % n % p
25 41.7 35 58.3
0.004*
65 65 21 35
45 75 15 25
0.039*
53 88.3 7 11.7
46 76.7 14 23.3 1
45 75 15 25
52 86.7 8 13.3
0.754
54 90 6 10
57 95 3 5
0.687
55 91.7 5 8.3
58 96.7 2 3.3 1
59 98.3 1 1.7
56 93.3 4 6.7 1
57 95 3 5
39 65 21 35 0.003*
53 88.3 7 11.7
42 70 18 30
0.289
46 76.7 14 23.3
38 63.3 22 36.7
0.549
41 68.3 19 317
56 93.3 4 6.7
0.375
59 98.3 1.7
7 11.7 53 88.3
0.146
13 21.7 a7 78.3
51 85 9 15
0.180
56 93.3 4 6.7
58 96.7 2 3.3 1
59 98.3 1 1.7
54 90 6 10
0.375
57 95 3 5
49 81.7 11 18.3
0.727
51 85 9 15
57 95
60 100 0 0
18 30 42 70
0*
34 56.7 26 43.3
20 33.3 40 66.7
0.021*
28 46.7 32 53.3
34 56.7 26 43.3
0.008*
46 76.7 14 23.3

* p <0.05, BE: Before education, AE: After education
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The Nutritional Knowledge Questionnaire consisted of the general nutrition part
and the sports nutrition part and these two-part were evaluated differently from each
other. Table 4.6 is showing the general nutrition scores and the sports nutrition scores
before education and after education. Before education, the general nutrition scores varied
between 3-10 points and the mean score was 7.6+1.5 points. After Education, the general
nutrition scores varied between 4-10 points and the mean score was 8.4+1.6 points. There
was a statistically significant increase in the general nutrition scores before and after the
education (p<0.05). Before education, the sports nutrition scores varied between 3-9
points and the mean score was 6.7+1.3 points. After Education, the general nutrition
scores varied between 3-10 points and the mean score was 7.7+1.1 points. There was a
statistically significant increase in the sports nutrition scores before and after the
education (p<0.001).

Table 4.6 The Nutritional Knowledge Questionnaire’s score

Before Education After Education Significance

mean+SD min-max mean+SD  min-max Z p
General Nutrition Score 7.6£15 3-10 8.4%1.6 4-10 -3.720 0.000*
Sports Nutrition Score 6.7+1.3 3-9 7.7£1.1 3-10 -5.043 0.000*

*p<0.001

Table 4.7 is showing the distribution of the nutritional knowledge questionnaire
scores level before education and after education. In the questionnaire, 0-3 points were
considered low level, 4-7 points were considered average level, 8-10 points were
considered to have a good level of general or sports nutrition knowledge. The general
nutrition part of the questionnaire was evaluated. In this part, before the education, 1.7%
(n=1) of the athletes achieved a low-level score, 43.3% (n=26) an average-level score,
and 55% (n=33) a high-level score. After education, none of the athletes had a low-level
score. 25% (n=15) of the athletes achieved an average-level score, and 75% (n=45) a
high-level score. The sports nutrition part of the questionnaire was evaluated. In this part,
before the education, 1.7% (n=1) of the athletes achieved a low-level score, 63.8% (n=41)
an average-level score, and 30% (n=18) a high-level score. After education, 1.7% (n=1)
of the athletes achieved a low-level score, 31.7% (n=19) an average-level score, and
66.7% (n=40) a high-level score.
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Table 4.7 Distribution of The Nutritional Knowledge Questionnaire scores level

General Nutrition Score

Sports Nutrition Score

Low level
Average level
Good level
Low level
Average level

Good level

Before education

n

%

After education

n

%

1
26
33

1
41
18

1.7
43.3
55
1.7
68.3
30

0
15
45

1
19
40

0
25
75
1.7

31.7
66.7
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5. DISCUSSION

It is important to achieve ideal growth and development during adolescence and
this is possible with a sufficient, balanced, and healthy diet. Additionally, adolescents
developing the habit of healthy eating and lifestyle is essential for them to be healthy
individuals in adulthood (16,18).

Adolescent athletes need both more energy and nutrients due to increased physical
activity compared to their peers who are not physically active. As well as, important for

increasing sports performance and protecting from injuries (1,3).

Having high nutritional knowledge is necessary for the athlete to apply a healthy
diet. Parents' nutritional knowledge is also important, as the nutrition of children and

adolescents is usually the responsibility of their parents (5,11,12).

This study aimed to evaluate the effect of sports nutrition education given to

parents on the nutritional knowledge and consumption habits of adolescent athletes.

In this study, it was determined that the nutrition education given to the parents
affected the consumption habits of the athletes. After the education, there were
statistically significant changes in the consumption amount of some foods such as dairy
group, egg, legume, nut, vegetable, fruit, and bread. Since dairy group, egg, legume, nut,
vegetable, and fruit are frequently used nutrients in the diet plans of athletes, their
statistical increase in this study was important. Because dairy products are important
sources of many nutrients, including high-quality protein, calcium, phosphorus, zinc, B1
(thiamine), B2 (riboflavin), B6, B12, and niacin. Individuals of all age groups, especially
children and adolescents, should consume dairy products every day. They have an
important effect on the growth and development of children and adolescents due to their
ingredients (16). Additionally, the branched-chain amino acid found in dairy products
triggers muscle recovery after performance. For this reason, consuming ideal amounts in
the diets of athletes will promote performance and recovery (71). In a study evaluating
the effect of milk consumption on recovery, milk was given to men athletes after a
workout and a week later, the same athlete group take a sports drink containing only
carbohydrates after a workout. Their muscle recovery is evaluated after exercise. The

effects of consumption of milk after endurance exercise on signaling molecules of skeletal
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muscle protein turnover, leucine Kinetics, and performance measures were higher
compared with a sports drink (72). The main components of legumes are carbohydrates
and protein. In addition, it is a source of various micronutrients, fiber, and unsaturated
fatty acids that are important for health. It is recommended to be consumed at least 3
times a week. Nuts are rich in various micronutrients, fat, and protein. Despite their high-
fat content, they do not contain cholesterol as they are of vegetable origin. Consuming
appropriate portions every day is important for a balanced diet (16). Ideal amounts of the
consumption of nuts and legumes will contribute to athletes' muscle development due to
their protein contents. As well, they are ideal alternatives to animal-based protein (73).
Vegetables and fruits, which are sources of vitamins, minerals, antioxidants, and fiber,
are effective in growth and development, cell renewal, tissue repair, skin and eye health,
tooth and gum health, blood formation, and resistance to diseases. In addition, due to the
feeling of satiety and low energy, they have an important role in preserving and
maintaining a healthy weight in children and adolescents and in preventing excess body
weight gain (16). Ideal consumption of vegetables and fruits enables the athlete to get
enough of most of the micronutrients, maintain their general health and protect them from
injuries. In addition, athletes need to get enough of these nutritious foods, as micronutrient

deficiencies can cause severe decreases in performance (73).

Recommended daily portions of foods and food groups according to the ages are
stated in TUBER. There are also recommendations specific to the age group of the
athletes participating in this study, but these recommendations are for the average
adolescent. Considering that the athletes participating in this study need more energy than
the average adolescent, it should be aimed to accept the reference values recommended
in TUBER as the lower limit. When the food and food groups consumed by the athletes
before the education were compared with the recommended daily portion in TUBER,
there were some inadequate, adequate and excessive consumption values. After
education, the consumption of some foods reached adequate amounts. The daily
consumption of the dairy group recommended in the guideline was 3 portions (16). Before
the education, the dairy group consumption of the athletes was inadequate according to
the guideline. Although there was a significant increase in consumption after education,
the dairy group consumption was still below the adequate portion. Daily consumption of

the red meat-chicken group recommended in the guideline was 0.75 portion, and the
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recommended portion for the egg was 0.5 (16). Red meat-chicken and egg consumption
were excessive according to the guideline in both before and after education. Daily
consumption of fish recommended in the guideline was between 0.21-0.28 portion (16).
The fish consumption was adequate according to guideline both before and after
education. Daily consumption of the bread-grains group recommended in the guideline
was 3-5 portions (16). Although there was a statistically significant increase in bread
consumption after education, there was no statistically significant increase in the bread-
grains group which is important for athlete's nutrition. Daily consumption of legumes
recommended in the guideline was 0.42 portion and the recommended portion for the nuts
was 1 (16). While the consumption of legumes and nuts was insufficient before education,
it reached an adequate level after education. Daily consumption of vegetables
recommended in the guideline was between 2-3.5 and the recommended portion for the
fruit was between 2-2.5 (16). Before the education, vegetable and fruit consumption of
the athletes was inadequate. Although there was a significant increase in consumption
after education, vegetable and fruit consumption was still below the adequate
consumption portion. In the guideline, the upper limit for the consumption of optional
foods is determined as 4 portions (16). The amount of optional food consumption of
athletes did not exceed the safe amount recommended in guidelines both before and after
education. The daily water requirement recommended in the guideline was 2000-2400
ml. (16). While the daily water consumption was insufficient before education, it reached
an adequate level after education. As a result, before the education, most of the food and
food groups questioned in the food frequency test were consumed at insufficient levels.
Although there were statistically significant increases in the consumption of some foods
after the education, the ideal reference value was reached only in the legumes and nuts
group. In similar studies in which the consumption amounts of the adolescent athletes
were evaluated, inadequate nutrient intakes were also determined (74-76). For example,
in a study conducted with adolescent swimmers, it was determined that the daily diet of
swimmers was deficient in carbohydrates, vitamins, and minerals (74). In another study
evaluating the nutritional habits of adolescent swimmers, the distribution of calories
between carbohydrates, proteins, and fats was not ideal for athletes trying to optimize
performance. These young swimmers consumed too excessive fat and inadequate

carbohydrate and women swimmers did not meet the recommended dietary allowances
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for calcium and iron (75). In a study aimed at comparing nutrient intake in adolescent
swimmers and non-athletes in the United States, it was determined that both swimmers
and non-athletes generally had similar intakes of macro and micronutrients and
inadequate amounts of calcium, vitamin D, and daily servings of fruits, vegetables, grains,
and dairy products (76). The reason why consumption amounts are insufficient in this
study and similar studies may be the errors inherent in the methodology for assessing
food intake. One of the main errors associated with diet records is under-reporting of food
intake (74,76-78). The under-reporting may be unconscious or may be related to

perceived body image (79).

As in this study, many studies have shown that parental education has a positive
effect on their children's consumption habits (8,80-83). In particular, parental
involvement is essential to achieve the long-term benefits of adolescent nutrition
programs (84). Also, the importance of parental education is highlighted by international
sports organizations such as the International Olympic Committee, Australian Athlete
Dietitians (37,60). In 2016 a systematic review was conducted to evaluate the impact of
multi-strategy nutrition education programs on the health and nutrition of adolescents. In
this review, the multi-strategies that school staff, teachers, and parental involvement, and
using theoretical models to guide made statistically significant changes in anthropometric
and dietary intake (8). In another study conducted in 2016 was showed that parental
nutrition literacy and parental education have increased child diet quality (80). In a study
conducted to improve the nutritional quality of school children's lunchboxes, 2 schools
were randomly selected, while students in one school were in the control group, the other
school's students were the experimental group. Infographics were hung on the
experimental group's school and brochures explaining the ideal lunch box contents were
distributed to their families. 6 months after the intervention, the lunch boxes of the
students were checked. The food quality of the lunch boxes of the experimental group
was significantly higher than the control group (81). In a systematic review and meta-
analysis of school-based interventions to improve daily fruit and vegetable intake in
children aged 5-12, multi-component programs that motivate children and families to
change eating behaviors and single-component programs that provide free fruit and
vegetable distribution were compared. As a result of the review, it was shown that multi-

component programs in which the family and the child are included in the healthy eating
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process together provide greater improvements in children's fruit and vegetable
consumption (57). According to the result of a study conducted in China in 2019, parental
nutrition knowledge education has a positive effect on childrens’ hemoglobin level,
through the channel of knowledge improvement and dietary change (82). In a study
conducted to evaluate the effect of nutrition education in the school curriculum on
adolescents, general nutrition information was added to students' sciences curriculum.
The incorporation of nutrition education in the sciences curriculum resulted in a
significant increase in students’ knowledge regarding nutrition-related diseases, in caring
for the nutritive value of foods, and in fresh vegetable preference. Although adolescents’
attitudes towards nutrition issues were found to be positive, their daily eating habits did
not necessarily match their attitudes and eating habits. . At the end of the study, it was
emphasized that nutrition education for adolescents should include not only the education
given to them but also teachers and family members who support them in their nutrition,

to change their nutritional habits (83).

In this study, the nutritional knowledge questionnaire was applied before and after
the education that given to parents to evaluate the general and sports nutrition knowledge
of the athletes. At the end of this study, there was a statistically significant increase in
both general and sports nutrition knowledge levels. Similar studies have shown that
parental education may have a positive effect on adolescents’ nutritional knowledge
(7,85,86). For example, in a study, the effectiveness of nutrition education given only to
children and given to both parents and children was compared. Before and after education,
children's nutritional knowledge, preferences, and dietary diversity were evaluated. When
the group in which the parents and children received education together was compared
with the other group, their nutritional knowledge and preferences increased significantly
(85). When looking at another study conducted with adolescent swimmers, this study
aimed to determine the impact of parents ‘participation in nutrition education, swimmers'
adherence to the Mediterranean diet, and their nutritional knowledge was tested just
before and six weeks after the half-day nutrition education and conducted with thirty-four
competitive swimmers. Parents of twenty-two of the thirty-four swimmers also
participated in the study. Apart from the athletes, they were also given a half-day
nutritional education, and tests were carried out for their children's adherence to the

Mediterranean diet. At the end of the study, it was ascertained that both the adherence to
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the Mediterranean diet and the nutritional knowledge levels of all swimmers increased.
In addition, the study discovered that athletes whose parents also received nutritional
education have higher levels of nutritional knowledge compared to athletes whose parents
did not receive nutrition education. Consequently, it has been revealed that nutrition
education contributes to both nutritional knowledge and healthy eating habits, as well as
increasing efficiency with the participation of parents in the education process (7). In a
study, the effectiveness of a child-only and a child-plus-parent nutrition education
program was evaluated. 176 children attending second and third grade were divided into
control and experimental groups. While nutrition education was given to only children in
the control group, nutrition education was given to both children and their parents in the
experimental group. Findings indicated that nutrition knowledge and self-reported dietary
habits significantly improved in both control and experimental groups. But parental
education improved participant self-efficacy, where a child's willingness to ask their
primary caregivers to buy fruits and vegetables increased significantly. The study shows
that for the nutritional behaviors and knowledge of children and adolescents who are still
cared for by their parents to develop, their families' nutritional knowledge should increase
(86).

This study also had some limitations. Firstly, the education content was a healthy
diet for adolescent athletes. In a single seminar, energy, macro-micronutrient needs,
training, and competition-specific nutrition types topics were discussed. It might be more
beneficial if the topics had been divided and explained in separate seminars. Secondly, to
maximize accurate reporting when administering the food frequency questionnaire, the
athletes were given detailed instructions on portion sizes and completed the
questionnaires under the supervision of the researcher. Despite this, athletes had some
difficulties filling the food frequency questionnaire. Lastly, The Nutritional Knowledge
Questionnaire for Athletes used in the study has been used before in the literature.
However, it was not a validated measurement tool. It would be better to measure internal

consistency if it is used in future studies.

Adolescent swimmers should provide the body with sufficient energy intake and
various nutrients to maintain their health, support swimming performance, and keep their
growth and development at optimum level in the long term (3). But in this study and

similar studies, the dietary intake of the adolescent swimmers was inadequate (74-76).
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And at the end of one of these studies, researchers mentioned that the poor dietary habits
of adolescents who swim competitively may threaten the optimum athletic performance
and place them at risk for future chronic diseases, including osteoporosis (76). For this
reason, the nutrition of adolescent swimmers should be developed for their growth,
performance, and healthy adulthood. Parents have a great responsibility to help
adolescents gain healthy nutritional habits. Adolescents can gain healthy nutritional
habits if their parents have sufficient knowledge about nutrition. As well, they can reach
optimum performance. The fact that the family provides the athlete with adequate meals
at the right times increases the performance of the athlete in both training and competition
time and protects the athlete from injuries (5,11,12). Especially in swimming, having the
chance to participate in important sports competitions such as the Olympic Games and
World Championship at a very young age requires swimmers to follow a good nutrition
plan from a very young age to reach their optimum performance (46). For this reason, it

is known that awareness of athletes’ parents is important (41,46).

This study aimed to evaluate the effect of sports nutrition education given to
parents on the nutritional knowledge and consumption habits of adolescent athletes.
Although studies evaluating the effectiveness of nutritional education given to parents are
common, similar to these studies are not common in sports nutrition. Therefore, this study
will contribute to filling the literature gap in sports nutrition. In this study, there was a
statistically significant increase in both general and sports nutrition knowledge levels. In
addition, it was determined that nutrition education given to parents had a positive effect
on consumption habits. This education method can be applied in different sports teams
and more adolescent athletes may become aware of sports nutrition and their nutritional
habits may change positively. Awareness of healthy nutrition in adolescent athletes will

also be an important factor for them to be successful adult athletes.
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7.  APPENDICES

7.1.Ethical Approval

N

T.C. YEDITEPE UNIVERSITESI

Sayr : 37068608-6100-15- 1849 09/04/2020
Konu: Klinik Aragtirmalar
Etik kurul Bagvurusu hk.

Tlgili Makama ( Dilara Serarslan )

Yeditepe Universitesi Saglik Bilimleri Fakiiltesi Beslenme ve Diyetetik Boliimii Dr. Ogr. Uyesi
frem Kaya Cebioglu’nun  sorumlu aragtirmaci oldugu “Ebeveynlere Verilen Sporcu
Beslenmesi Egitiminin Adélsan Yiiziiciilerin Beslenme Bilgi Diizeylerine ve Tiiketim
Algkanhklarina Olan Etkisinin Incelenmesi”® isimli arastirma projesine ait Klinik
Aragtirmalar Etik Kurulu (KAEK) Bagvuru Dosyasi (1832) kayit Numarali KAEK Basvuru
Dosyast, Yeditepe Universitesi Klinik Arastirmalar Etik Kurulu tarafindan 08.04.2020 tarihli
toplantida incelenmistir.

Saghk Bakanhgi’mim Covid-19 pandemisi nedeniyle uygulamakta oldugu “’toplumsal
izolasyon veya karantina’’ uygulamalarinin bitiminde baslanmasi sartiyla;

Kurul tarafindan yapilan inceleme sonucu, yukaridaki isimi belirtilen galismanin yapilmasinin
etik ve bilimsel agidan uygun olduguna karar verilmistir ( KAEK Karar No: 1190).

Prof. Dr. Turgay CELIK

Yeditepe Universitesi
Klinik Aragtirmalar Etik Kurulu Bagkani

Yeditepe Universitesi 26 Agustos Yerlesimi, inonu Mahallesi Kayigdag Caddesi 34765 Atasehir / Istanbul
T.0216 678 00 00 www.yeditepe.edu.tr F.0216 578 02 99
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Yeditepe Universitesi Beslenme ve Diyetetik Anabilim Dali yitksek lisans égrencisi Dilara
Serarslan tarafindan akademik amagli olarak yapiimasi planlanan “Ebeveynlere verilen sporcu
beslenmesi egitiminin addlesan yuzlculerin beslenme bilgi duzeylerine ve tiketim
aliskanliklarina olan etkisinin incelenmesi” isimli klinik arastirmanin  Kullibtimuzde
uygulanmasinda herhangi bir sakinca yoktur.

Saygilarimizla,

Gamze Dogus Selguk Riza iren
Operasyon Muduri Kullip Genel Sekreteri

Ali Sami Yen Spor Kompleksi Tiirk Telekom Stadyumu
Huzur Mahallesi 34415 Seyrantepe - istanbul
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7.3. Informed Consent Form

KLINIK ARASTIRMALAR ETIK TARIH:

////A KURULU

T.C. YEDITEPE . . P . " s .
UNIVERSITESI BILGILENDIRILMIS GONULLU
OLUR FORMU

VERSIYON

Sorumlu Arastirmact  Dr. Ogr. Uyesi Irem Kaya Cebioglu

Katilimimz talep ettigimiz “Ebeveynlere verilen sporcu beslenmesi egitiminin adélesan yiiziiciilerin
beslenme bilgi diizeylerine ve tiiketim aligkanliklarina olan etkisinin incelenmesi” adli bu ¢alisma
Istanbul Yeditepe Universitesi Saghk Bilimleri Fakiiltesi Beslenme ve Diyetetik boliimii Dr. Ogr. Uyesi
frem KAYA CEBIOGLU ve yiiksek lisans 6grencisi Dyt. Dilara SERARSLAN tarafindan yiiriitiilen bir
aragtirmadir.

Calisma Galatasaray Spor Kuliibii Ergiin  Giirsoy Olimpik Yiizme Havuzu Tesislerinde
gergeklestirilecektir. Caligma baslangig tarihi Eyliil.2020, sonlanim tarihi ise Aralik.2020’ dir. 10-12 yas
grubu 89 goniillii sporcunun ¢alismaya katilmasi hedeflenmektedir. Arastirma isleyisi ile ilgili ayrintih
bilgiler asagida belirtilmistir.

1. Katthmcilarin timiiniin antropometri 6lgtimleri (boy ve kilo 6lgtimleri) alinacaktir.

2. Aragtirmaci tarafindan 6zellestirilerek hazirlanan besin tiiketim sikligi formu, literatiirden 6rnek
almarak diizenlenen veri toplama formu (demografik bilgiler) ve sporcu beslenmesi bilgi diizeyi
saptama formu sporculara uygulanacaktir.

3. Form ve anketler tamamlandiktan sonra goniillii katilimecilanin  tiimiiniin  ebeveynlerine
“Sporcularda Saglikli Beslenme” konusu ile ilgili aragtirmaci tarafindan egitim verilecektir.

4. Egitimden 6 hafta ve 3 ay sonra sporculara ayn: testler tekrar uygulanacaktir.

Aragtirmanin amaci ebeveynlere verilen beslenme egitiminin goniillii sporcu katilimecilarin beslenme
bilgi diizeylerine ve tiiketim aliskanliklarina olan etkisini incelemektir.

Calismada kesinlikle yasadiklarimz (6zeliniz) sorulmayacaktir. Genel olarak katilimeilann titketim
aligkanliklar1 ve sporcu beslenmesi bilgileri incelenecektir. Aragtirmada alinacak tiim bilgiler aragtirma
kapsami disinda higbir kisiyle kesinlikle paylasilmayacaktir. Elde edilecek bilgiler, Etik Kurul, kurum ve
diger saglik otoritelerinin orijinal tibbi kayitlarina dogrudan erisimleri olacaktir. Fakat bu goniillii onam
formunun imzalanmasiyla bu bilgiler gizli tutulacaktir. Bu calismaya katilmayr reddedebilirsiniz.
(Caligmanin herhangi asamasinda gerekge belirtmeksizin katilim onayinizdan vazgegebilirsiniz.
Aragtirmaya katilimimz igin sizden herhangi bir iicret istenmeyecek ve katthmimz kargiliginda size
herhangi bir ticret 6denmeyecektir. Ayrica ¢ocugunuza bu aragtirma hakkinda anlayacagi sekilde
bilgilendirme yapilacak ve aragtirmaya katilimi i¢in nizasi alinacaktir. Sizden beklenen, bilgilendirilmis
onam formunu imzalayip, bu aragtirmaya katki saglamay: kabul ettikten sonra, ¢aligma baglangicinda
veri toplama formunun, besin tiiketim sikhi@ anketinin ve sporcu beslenmesi bilgisi saptama formunun
eksiksiz doldurulmasi, katilimeilarin ebeveynlerin sozlii egitime katilmasi ve egitimden 6 hafta ve 3 ay
sonra ayni veri toplama formlarinin doldurulmasidur.

Sorumlu Aragtirmact: Dr. Ogr. Uyesi frem KAYA CEBIOGLU

Yeditepe Universitesi Beslenme ve Diyetetik Boliimii Ogretim Uyesi

Aragtirmact: Dyt. Dilara SERARSLAN

Yeditepe Universitesi Beslenme ve Diyetetik Boliimii Yiiksek Lisans Ogrencisi

Bilgilendirilmig Goniillii Olur Formundaki tim agiklamalari okudum. Bana, yukarida konusu ve amaci
belirtilen aragtirma ile ilgili agiklamalar, yukarida adi belirtilen aragtirmaci diyetisyen tarafindan yapildi.
Aragtirmaya goniillii olarak katildigim, istedigim zaman gerekgeli veya gerekgesiz olarak aragtirmadan
ayrilabilecegimi biliyorum. S6z konusu aragtirmaya, higbir baski ve zorlama olmaksizin kendi rizamla
katilmay1 kabul ediyorum.

Ad, Soyadi:

Tarih:

imza:

Sorumlu Aragtirmact:
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7.4.Informed Consent Forms Specific to Children

Yazih Riza Formu

Merhaba,

Benim adim Dilara Serarslan, beslenme uzmantyim. Senin yasindaki yiiziiciilerle bir aragtirma yapiyoruz.
Bu aragtirmada amacimiz ailendeki biiyiik insanlara (annen, baban gibi) yiiziicii beslenmesi ile ilgili egitim
verdikten sonra ailene verilen bu egitimin senin beslenme aligkanliklarnda ve bilgi diizeyinde olan etkilerini
degerlendirmek. Arastirma ile yeni bilgiler ogrenecegiz. Bu yeni bilgiler, senin ve senin yasindaki
yiiziiciilerin beslenme aligkanliklarinda ve sporcu beslenmesi bilgi diizeylerinde iyilesmeler saglayabilir. Bu
nedenle aragtirmaya katilmani oneriyoruz.

Aragtirmay1 ben ve iiniversiteden hocam olan Irem Kaya Cebioglu ile birlikte yaptyoruz. Bu aragtirmaya
katilacak olursan; eyliil ayinda seni daha iyi tantyabilmek igin veri toplama, beslenme aligkanliklarmi
anlayabilmek igin besin tiketim sikligi ve sporcu beslenmesi bilgi diizeyini saptayabilmek icin sporcu
beslenmesi bilgi diizeyi saptama formu olmak iizere toplam 3 adet formu bizim i¢in doldurmant isteyecegiz
ve eger aile bityiiklerin sporcu beslenmesi egitimine katilirlarsa bu formlari belli araliklarla 2 defa daha
doldurman isteyecegiz.

Bu aragtirmanin sonuglari, senin gibi yiiziicii olan gocuklar igin yararl bilgiler saglayacaktir. Bu sonuglari,
bagka beslenme uzmanlari ve doktorlarla da paylagacagiz; ama senin adin1 soylemeyecegiz.

Bu aragtirmada aramizda olmak igin, Karar vermeden once; anne ve babanla da konugmali, onlara
danigmalisin. Biz zaten anne ve babana bu aragtirmadan bahsedecegiz; onlarin izinlerini alacagiz. Anne ve
baban “tamam” deseler bile; Snemli olan, senin kararm. Sen, aragtirmaya katilmay1 kabul etmeyebilirsin. Bu
aragtirmaya Katilmak senin istegiine bagl ve istemezsen katilmazsim. Once katilmayr kabul etsen bile,
sonradan vazgegebilirsin; bu tamamen sana bagli. Kabul etmedigin durumda da, bana, antrendriine ve ailene
bunu belirtebilirsin.

Aklina gimdi gelen veya daha sonra gelecek olan sorulart, istedigin zaman bana cep telefonumdan arayip
ulagarak sorabilirsin. Telefon numaram bu kagitta yaziyor. Bu aragtirmaya katilmay: kabul ediyorsan agagtya
litfen adin1 ve soyadini yaz ve imzani at. Imzaladiktan sonra sana ve ailene bu formun bir kopyasi
verilecektir.

Cocugun Adi, Soyadt:
Cocugun imzast ve tarih:

Velisinin Adt, Soyadt:
Velisinin imzas ve tarih:

Beslenme Uzmani/ Diyetisyen Dilara SERARSLAN
Cep Tel: 0539 344 0888
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7.5.Demographic Information Form

VERI TOPLAMA FORMU
Katilimer Ad-Soyad:
Katilimer Dogum Yili:
Cinsiyet : [ JKiz [OErkek
Boy: Kilo:
1. Ne kadar zamandir spor yapiyorsunuz?

Antrenmanlara katilimiz1 engelleyecek herhangi bir sakatliginiz var mi? Evet ise belirtiniz.

[7 Evet [ Hayrr

Tanis1 konulmug herhangi bir hastalik/saglik probleminiz var m? Evet ise belirtiniz.

[“ Evet [~ Hayrr

Giinliik diyetinizde besin kisitlamas1 gerektiren bir hastaligimiz var mi? Evet ise belirtiniz.

[T Evet [ Hayir

Kullanmakta oldugunuz ilag/ilaglar var mi? Evet ise belirtiniz.

[~ Evet [ Hayir

Besin alerjiniz var mi? Evet ise belirtiniz.

[T Evet [ Hayir

Besin intoleransiniz var mi? Evet ise belirtiniz.

[7 Evet [ Hayr

Tercihen hig tiiketmediginiz bir besin var mi? Evet ise belirtiniz.

[7 Evet [ Hayrr

Giinliik ~ beslenmenizde  uyguladigimiz ~ bir  beslenme  modeli (vejeteryan-vegan-

ketojenik-alkali-aralikl1 aglik vb..) var mi? Evet ise belirtiniz.

[" Evet [ Hayrr

. Antrenman — miisabaka dongiiniize gére beslenme modelinizi degistirir misiniz? Evet ise, ne

gibi farkliliklar olur?
[T Evet [~ Hayir

. Besin destekleri (multivitamin, protein tozu vb.) kullantyor musunuz? Evet ise belirtiniz.

[" Evet  [7 Hayr

. Sporcu beslenmesi konusunda bilginiz var mi?

[T Evet [ Hayrr
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7.6. Food Frequency Quest
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7.7. Nutritional Knowledge Questionnaire for Athletes

SPORCU BESLENME BILGIiSi SAPTAMA FORMU

1. BOLUM /GENEL BESLENME BILGISI
1. Asagidakilerden hangisi enerji kaynag: degildir?

DYaglar [OKarbonhidratlar [JProteinler [ ]Vitaminler
2. Asagidakilerden hangisi en hizli kullanilan enerji kaynagidir?
[Oyaglar ~ [JKarbonhidratlar [“JProteinler [ ]Vitaminler
3. Asagidakilerden hangisi yaglarin en zengin kaynagidir?
[:lPiring—Bulgur DBal—RegeI [OMuz-Ananas []Ceviz-Findik
4. Asagdakilerden hangisi kalsiyumun en zengin kaynagidir?
[(JSebze-meyveler  []Siit-yogurt [Pirin¢-bulgur [‘JEt-tavuk-balik
5. Asagidakilerden hangisi en iyi protein kaynagidir?
[OYumurta [JKuru Baklagiller [JSebzeler []Meyveler
6. Asagidakilerden hangisi en iyi karbonhidrat kaynagidir?
[Jsiit—Yogurt  [JEtler [JSebzeler [ JPiring- Makarna
7. Asagidakilerden hangisi vitaminlerin en iyi kaynagidir?
[siit— Yogurt  [JEtler  [JSebzeler ve Meyveler [ ]Piring- Makarna
8. Asagidakilerden hangisi demirin en iyi kaynagidir?
[Jsiit — Yogurt [JEtler  [[]Sebzeler ve Meyveler [ ]Piring- Makarna
9. Asin protein titketimi viicutta sivi ve elektrolit kaybina sebep olur.
DDogru Oyanlss
10. Kuru baklagiller demir ve posadan zengindir.
[ODogru [JYanls
2. BOLUM /SPORCU BESLENMESI BILGIisI

11. Antrenman ve miisabaka sirasinda su igilmelidir.
[ODogru [JYanls

12. Vitamin ve mineral destekleri performansi arttirir.

[ODogru  [JYanls

13. Demir eksikligine bagl anemi performansi diigiiriir.

[:|Dogru [Cyanlis

14. Dehidratasyon (viicudun susuz kalmasi) performans diisiiriir.

|:|D0gru Oyanls



15. Antrenman-miisabaka 6ncesi yiiksek yagli besin tiiketimi performansi diitiriir.
[ODogru  [JYanlis

16. Siv1 ihtiyacinin karsilanmasinda sadece susama hissine giivenmek yeterlidir.
[ODogru  [JYanlis

17. Ag karna antrenman yapmak erken yorgunluk ve konsantrasyon gii¢liigii yaratir.
[ODogru  [JYanlis

18. Antrenmandan veya miisabakadan en az kag saat once ana yemek yenilmelidir?
[J1-2 Saat [3-4 Saat  []5-6 Saat  []Siire Onemli Degil

19. Antrenman veya miisabaka sonrasi ne zaman yemek yenilmelidir?

[ 10-15 dakika icinde [J1-2 saat icinde ~ [] 3-4 saat icinde [_]Siire Onemli Degil
20. Antrenman veya miisabaka sonrasi besin tercihinde neye dikkat edilmelidir?
[JYaglardan zengin olmalidir  [JProteinden zengin olmalidir.

[] Karbonhidrattan zengin olmalidir. [] Protein ve karbonhidrattan zengin olmaldir.

Sabirla anketi tamamladiginiz i¢in tesekkiir ederim. ..
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