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Abstract

The main purpose of this study is to evaluate the attitudes of adolescent fencing athletes towards healthy
eating and their sleep quality in terms of their sports performance. The study was carried out with adolescent
fencing athletes who are active in Mersin Province. The study participants included 50 fencing athletes (24 females,
36 males) whose ages ranged from 12 to 18 years. The healthy eating attitudes of the participants were evaluated
with the "Attitude Scale for Healthy Nutrition (ASHN)", “Sleep Quality Scale and Sleep Variables
Questionnaire (SQS-SVQ)” and sports performance with the "Vertical Jump Test". Obtained results indicated
that vertical jump performance was affected by the positive nutrition of the fencing athletes significantly (p<0.05).
However, when the vertical jump scores of the athletes were examined, it was determined that the vertical jump
performances of the athletes did not differ in terms of their sleep quality (p>0.05). To conclude, it is believed that
the present study will contribute to the literature by revealing the relationships between adolescent fencing athletes'
attitudes toward healthy eating attitudes, sleep quality, and physical performance.
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Eskrim Sporcularinda Saglikli Beslenme Tutumlar1 ile Uyku Kalitesinin Spor Performansi Acisindan
Degerlendirilmesi

Ozet

Bu arastirmanin temel amaci; eskrim sporcularinin saglikli beslenmeye iliskin tutumlar1 ve uyku
kalitelerini spor performanslari agisindan degerlendirmektir. Arastirma, Mersin 1l'inde aktif sporcu olan eskrim
sporculart ile yiiriitiilmiistiir. Aragtirmaya 12-18 yas araliginda (24 kiz ve 26 erkek) olan toplam 50 eskrim sporcusu

Y

dahil edilmistir. Katilimcilarin saglikli beslenme tutumlari “Saglikli Beslenmeye iliskin Tutum Olgegi” ile, uyku
kaliteleri “Uyku Kalitesi ve Uyku Degiskenleri Olgegi” ile, spor performanslar1 ise “Dikey Sicrama Testi” ile
degerlendirilmistir. Elde edilen bulgular, sporcularin dikey sigrama performanslarinin olumlu beslenme
alisgkanliklarindan anlamli diizeyde etkilendigini gostermektedir (p<0,05). Ancak, sporcularin dikey sigrama
puanlar1 incelendiginde, sporcularin dikey sicrama performanslariin uyku kalitelerine gore farklilasmadig; tespit
edilmistir (p>0,05). Sonug olarak, mevcut ¢alisma ile eskrim sporcularinin saglikli beslenmeye iligskin tutumlari,
uyku kaliteleri ve fiziksel performanslar1 arasindaki iligkilerin birlikte ele alinarak agiklanmasiin alan yazina
onemli katkilar saglayacag diistintilmektedir.

Anahtar Kelimeler: Saglikli Beslenme Tutumu, Spor Performansi, Uyku Kalitesi, Eskrim Sporculari.

INTRODUCTION

Nowadays, one of the factors that form the basis of a healthy society is the acquisition of good eating
habits and adequate and balanced nutrition by adolescents (1). As in other groups, adolescents who are active
in sports are also fed irregularly due to unhealthy eating habits and lack of nutritional information (2,3,4).
Moreover, it has been observed that participation in sport and physical activity is gradually increasing with
environmental and social changes around the world and in our country. The relationship between exercising
and eating well is an important issue, in particular for those who are involved in physical activity (5). Nutrition
plays an important role in improving the performance of the athlete, reducing the likelihood of injury,
accelerating the recovery process after injury and providing balance in towards weight loss or gain (6). In fact,
good nutrition positively affects sports performance by improving physical and psychological well-being (7).

A regular and balanced diet has a positive effect on exercise performance (8). Given that eating is an
important part of exercising, much attention needs to be paid to nutrition in regular training (9). The planned
dietary programme should provide carbohydrates, vitamins, minerals, adequate fat and the energy and vital
activities the athlete needs for training (10). As is the case in other branches of sport, nutrition is also of great
importance in fencing. However, there are very few studies on the nutritional attitudes and habits of fencers
(11).

Nutrition in Fencing Athletes

Fencing is a high-intensity type of sport that is based on a professional combination of specific
technical skills, the ability to make tactical decisions and physical performance (12). Fencing, which was
considered an Olympic branch with the first Modern Olympic Games, is a defence and attack sport based on
historical duels (13). In studies of fencing athletes, researchers have highlighted that the energy and nutrient
intake of fencers is below the required levels (14,15,16). Inadequate nutrient intake and energy consumption
negatively affect the growth and health of fencers (17).

A study by Ghloum and Hajji (11) aimed to determine the nutrient intakes of Kuwaiti national team
fencers, compare their nutrient intakes with international norms, and identify the nutritional
habits/knowledge necessary to improve their performance. Dietary records were collected from 15 national
team fencers. The results showed that the fencers consumed less carbohydrate than their total calorie intake.

They also consumed more saturated fat than recommended and more protein than recommended. Similarly,
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the results of a study of modern pentathlon athletes, including adolescent fencers, reported that the
carbohydrate and calcium intakes of the athletes were inadequate (16). As a result, the researchers concluded
that fencing athletes should be informed about healthy and adequate diets in order to properly meet their
nutritional needs.

Sports Performance and Sleep Quality in Fencing Athletes

Speed is a very decisive factor for the performance of a fencing athlete. In addition to movements
designed to hit an opponent, dynamic movements such as stepping and jumping depend on muscle strength,
and power (18), in particular, the neuromuscular function of the lower extremities (19,20). Therefore, leg
strength is very important in fencing performance. Jumping is a performance measurement method that
depends on the coordination and contraction speed of the leg muscles (21). Although vertical jumping is one
of the basic movement skills, it is defined as a multi-joint movement requiring complex motor coordination
(22). In the vertical jump, the contact of the feet with the ground is interrupted, the force received from the
legs and the explosive force are combined, and the jumping distance of the person rising upwards is formed
by pushing off from the ground (23). The primary aim of vertical jumping is to reach the highest possible
height (24).

In addition to sensory, psychological, neurological, joint and muscular factors affecting speed, sleep
rhythm and routine eating habits are among the factors affecting the speed of the athlete (25). Sleep is one of
the key factors in improving the health and performance of athletes (26). It has been shown that sleep directly
affects athletic performance as well as healthy nutrition (27,10,28).

Many studies have investigated the physiological and psychological effects of sleep on athletic
performance (29,30,31). Sleep quality is very critical in terms of the body's resistance and regeneration,
especially in people who exercise (32). Increased sleep quality in athletes has been observed to improve
cognitive performance, physical performance, muscle growth, metabolism and psychological health, rapid
post-training recovery and reduced risk of injury with increased concentration (33). It has also been reported
that athletes need more sleep (9-10 hours) after intense training (34).

Sleep has important effects on performance that cannot be ignored, especially in sports such as fencing,
which require high levels of aerobic and anaerobic conditioning (35, 36). Therefore, improving fencers' sleep
quality not only improves performance but also prevents injuries (37). However, sleep is often ignored by
athletes, despite the fact that it is known to be the most effective way to recover after training (26).
Furthermore, there is limited research on the effects of sleep quality on performance in fencing athletes (37).

In conclusion, it is known from the literature and previous studies that unhealthy eating attitudes and
irregular sleep are quite common, especially in adolescents. It is also known that the positive effects of healthy
eating attitudes and sleep quality on athletic performance are very important. However, there is no study
investigating the effect of healthy eating attitudes and sleep quality on fencing performance. This study aims
to provide an important contribution to the literature by evaluating the effects of healthy eating attitudes and
sleep quality on sport performance in fencing athletes aged 12 to 18 years. In this direction, the hypotheses
tested in the current study are as below.

1)  Sport performances of fencing athletes (vertical jump distance) differ according to gender.

2)  The sport performances of fencing athletes (vertical jump distance) differ according to their attitudes
towards healthy nutrition (information on nutrition, emotion for nutrition, positive nutrition and
malnutrition).

3) Sport performances of fencing athletes (vertical jump distance) differ according to their sleep quality.
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METHOD

Type of Research and Participants

The type of study conducted is a relational study. The sample of the study consisted of 50 fencing
athletes aged between 12 and 18 who were active in Mersin Fencing Sports Club. Within the scope of the
research, the participants were selected using the quota sampling method. The descriptive statistics of the
participants are shown in Table 1.

Table 1. Descriptive statistics for athletes

N %
Gender
Girl 24 48,0
Boy 26 52,0
Age
12-13 age 15 30,0
14-15 age 24 48,0
16-18 age 11 22,0
Education
Middle school 16 32,0
High school 31 62,0
Other (Graduate) 3 6,0
Doing other sports before
fencing
No 22 44,0
Yes 28 56,0
Duration of Fencing
4 years and below 16 32,0
5-6 year 23 46,0
7 year and above 11 22,0
Fencing Branch
Epee 48 96,0
Foil 2 4,0
Training Duration (weekly)
5 hours and below 12 24,0
6-7 hours 25 50,0
8 hours and above 13 26,0

Table 1 showed that 48% of the athletes included in the study were girls and 30% were boys. It was
found that 30% (n=15) of the athletes were 12-13 years old, 48% (n=24) were 14-15 years old and 22.0% (n=11)
were 16-18 years old. It was also seen that 32% (n=16) of the athletes had a secondary school education, 62.0%
(n=31) had a high school education and 6% (n=3) were university graduates.

It can be seen that 44% (n=22) of the athletes did not interested in any other sport before fencing and
56% of them were interested in another sport. Regarding the duration of fencing, 32% (n=16) of the athletes
have been fencing for 4 years or less, 46% (n=23) for 5-6 years and 22% (n=11) for 7 years or more. On the other
hand, 96% (n=48) of the fencers were active in Epee branch and 4% (n=2) were active in Foil branch. It was also
found that 24% (n=12) of the athletes trained for 5 hours or less, 50% (n=25) for 6-7 hours and 26% (n=13) for 8
hours or more per week.
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Data Collection Tools
Demographic Information Form

The demographic information form included information on participants' gender, age, education,
previous sport, duration of fencing, fencing branch, health status as well as anthropometric measurements
(height, weight, percentiles).

Attitude Scale for Healthy Nutrition (ASHN)

Attitude Scale for Healthy Nutrition (ASHN) was developed by Tekkursun-Demir and Cicioglu (38)
to assess athletes' attitudes towards nutrition. The scale consists of 21 items and 4 sub-dimensions which are
Information on Nutrition (IN), Emotion for Nutrition (EN), Positive Nutrition (PN) and Malnutrition (MP).
The scores that can be obtained from the scale range from 21-105. The scale is scored as a 5-point Likert type
"strongly disagree", "disagree", "neutral", "agree", "strongly agree". Positive statements on the scale were
scored as 1, 2, 3, 4 and 5, and negative statements were scored as 5, 4, 3, 2 and 1 (38). The scores obtained from
the scale are presented in Table 1.1.

Tablo 1.1. Evaluation of Attitude Scale for Healthy Nutrition (ASHN)
Very Low Low Middle High Ideal
ASHN 0-21 22-42 43-63 64-84 85-105

The Cronbach's alpha internal consistency coefficients of the scale are 0.90 for IN, 0.84 for EN, 0.75 for
PN and 0.83 for MP. For this study, the Cronbach's alpha internal consistency coefficients are 0.74 for IN, 0.81
for EN, 0.77 for PN and 0.85 for MP.

Sleep Quality Scale and Sleep Variables Questionnaire (5QS-SVQ)

Sleep Quality Scale and Sleep Variables Questionnaire (SQS-SVQ) was developed by Meijer and Van
den Wittenboer (39) and the validity and reliability studies were carried out by Onder, Masal, Demirhan,
Horzum and Besoluk (40). The scale consists of 7 items to asses sleep quality and 8 items determine parental
control, total sleep time, midpoint of sleep and sleep efficiency. In the scale, the TIB value should be calculated
for the calculation of total sleep time (TST). TIB is calculated using the following formula [TIB= (24:00- item13)
+ item9]. The formula used to calculate TST is [TST= TIB-item14-item15]. Scale items are scored on a range of
1-3 points. Scores that can be obtained from the scale vary between 7-21. A high score on the scale indicates
poor sleep quality, while a low score indicates good sleep quality. In the present study, only the first 7 items
were used to assess sleep quality. The Cronbach's alpha internal consistency coefficient of the scale is 0.72, and
the Cronbach's alpha internal consistency coefficient for this study was 0.76.

Physical Performance Measurement (Vertical Jump Test)

The physical performance of young fencers was measured using the My Jump2 application. In the My
Jump? application, the athlete's vertical jump performance is recorded using the video recording function of
the iPhone under the observation of the researcher. Thus, distance of vertical jump and duration can be
calculated by recording athletes' videos (41).

Before starting the jump test, each athlete warmed up with 5 minutes of running and 10 minutes of
branch-specific warm-up to prepare for the vertical jump test. The athletes were then taken individually to the
vertical jump test. When the athletes felt ready, they jumped to the highest point they could jump and then
the distance of the jump was measured. When a vertical jump was performed, a person's legs and body were
positioned parallel to ground level, and power was used from legs, arms and body to make a vertical jump.
After the jump, the athlete landed on the mat and the jump distance was measured using the My Jump2
programme. The vertical jump distance was recorded in centimetres (cm). Each athlete repeated the jump
twice and the best distance was recorded as the jump distance.
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Data Analysis

The data of the study were analysed using SPS5526.0 (Statistical Package for Social Sciences) program.
Means and standard deviations were calculated for all variables in the study. The relationships between
variables were analysed using Spearman correlation analysis. The effect of athletes' attitudes towards healthy
nutrition and sleep quality scores on vertical jump distance was assessed by multivariate regression analysis.

Procedure

Firstly, the necessary permissions were obtained from the researchers who developed/adapted the
scales to be used in the study. Then, the ethical permissions were obtained to conduct the research, following
the approval of the Ethics Committee of the Scientific Research and Publication Ethics Committee of the
Eastern Mediterranean University, dated 31.12.2021 and numbered 2021/05.

Secondly, parents of athletes aged under 18 were asked for permission to participate in the study using
the 'Family Consent Form' and coaches using the 'Club Consent Form'. Athletes who agreed to participate in
the study were informed in detail about the purpose of the study and the procedure. All participants were
then asked to agree to participate voluntarily in the research using the Informed Voluntary Consent Form.
Participants were also informed that their answers would remain confidential and would only be used for
scientific research.

Participants took an average of 10 minutes to complete the scales. After completing the scales, the
height of the athletes was measured in centimetres (cm) using an ultrasonic height meter (Langen Messtab
5003) without shoes and socks. Leg lengths were also measured without shoes and socks by the researcher
using a tape measure, referencing the length between the wrist bone and pelvis.

Athletes' body weight was measured using a scale on an empty stomach before training. A vertical
jump test was then performed on each athlete to measure physical performance. The vertical jump distances
of the athletes were measured using the "My Jump2" programme. Each athlete repeated the jump twice and
the best distance was recorded by the researcher as a vertical jump distance score.

FINDINGS

The research tested the hypothesis "Sport performances of fencing athletes (vertical jump distance) differ
according to gender” by using independent samples t-test analysis. The obtained results showed the significant
differences in the vertical jump distances in terms of gender (p<.05). Accordingly, the vertical jump distances
of male athletes were significantly higher than those of female athletes (Table 2).

Table 2. Comparison of vertical jump distances in terms of gender of athletes

Gender n X StD )
Vertical Jump Girl 24 27,77 5,35 0.004%
Distance (cm) Boy 26 33,58 10,05 !

*p< 0,05

Furthermore, the hypotheses “The sport performances of fencing athletes (vertical jumyp distance) differ
according to their attitudes towards healthy nutrition (information on nutrition, emotion for nutrition, positive nutrition
and malnutrition)” and "Sport performances of fencing athletes (vertical jump distance) differ according to their sleep
quality" were tested by multiple regression analysis. The results showed that the total variance explained was
60.9% and the positive nutrition sub-dimension predicted vertical jump distance (3=0.53; p<.05).

On the other hand, another result from the multiple regression analysis did not support the hypothesis
"Sport performances of fencing athletes (vertical jump distance) differ according to their sleep quality". It was found
that the athletes' sleep quality scores were not a significant predictor of their vertical jump distances. In other
words, the athletes' sleep quality has no significant effect on their athletic performance (Table 3).
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Table 3. Evaluation of the sub-dimensions of the attitude scale for healthy nutrition and sleep quality in terms
of vertical jump distance

R? P
Std. B t Cor. R?
(Constant) -3,897 0,000**
Information on Nutrition 0,13 0,859 0,395
Emotion for Nutrition 0,19 1,281 0,208
Positive Nutrition 0,53 2,052 0,047*
Malnutrition -0,61 -1,651 0,680 0,106
Sleep Quality 0,12 0,866 0,609 0,392

*p< 0,001; *p< 0,05

DISCUSSION AND CONCLUSION

The meeting of nutritional needs during adolescence is very important in terms of growth and
development. Athletes whose nutritional needs are adequate, balanced and met according to individual
requirements have healthy bodies and performance. Adequate nutritional intake is very important in
adolescent athletes to improve sports performance and minimise sports injuries, as well as health, growth and
development (39,40).

Evaluation of Athletes' Vertical Jump Performances by Gender

In the current study, the vertical jump distance was found to be statistically different (p<0.05) in
vertical jump distance in terms of gender. In other words, it was found that the vertical jump distance of male
athletes was higher than that of female athletes. Accordingly, the average vertical jump distance of adolescent
female athletes was 27.77+5.35, while the average vertical jump distance of adolescent male athletes was
33.58+10.05. Similar results were found in a study by Kurihara et al (42) on adolescents between the ages of 12
and 17. The researcher reported a mean jump distance of 36.6+5.6 for females and 44.7+8.9 for males. On the
other hand,

Supporting the findings of the present study, a study investigating the effect of gender and exercise
habits on speed and anaerobic power in adolescent athletes reported that male athletes had higher vertical
jump values compared to female athletes (43). However, a study by Cetinkaya (44) investigating the
differences between the vertical jump test and gender in adolescent basketball players aged 11-18 years found
that there was no significant difference between male and female adolescent athletes in the vertical jump test.
A study by Laurson et al (45) of 529 adolescents aged 10-18 years demonstrated that male adolescents had
higher vertical jump values than female adolescents. High muscle mass is effective in the force produced
during the vertical jump (46). Therefore, the better performance of males in vertical jump tests may be
explained by the developmental process and muscle mass in adolescence.

Evaluation of Athletes' Vertical Jump Performances According to Their Attitudes Towards Healthy
Nutrition

The hypothesis "The sport performances of fencing athletes (vertical jump distance) differ according to their
attitudes towards healthy nutrition (information on nutrition, emotion for nutrition, positive nutrition and
malnutrition)” was tested by multivariate regression analysis. The results indicated that the adolescent fencers'
positive nutrition attitudes scores significantly predicted their vertical jump distances (p<0.05).

Inadequate energy intake during periods of intense training in adolescent athletes can lead to muscle
wasting, impair growth and development, and increase the risk of injury. In addition, the recovery time of
athletes who suffer from injuries during training or competition may be prolonged if their nutritional intake
is inadequate and irregular (47). A study investigating the relationship between healthy eating attitudes and
athletic performance in active adolescents explored healthy eating attitudes and anthropometric measures
(running test, grip strength and vertical jump). The results indicated that a healthy diet had a positive effect
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on performance tests and that good eating attitudes and physical activity contributed to physical health,
especially in male participants (48). This finding also supported the results of the present study.

Evaluation of Vertical Jump Performance in Athletes in terms of Sleep Quality

The third hypothesis “Sport performances of fencing athletes (vertical jump distance) differ according to their
sleep quality” tested by multiple regression analysis demonstrated that fencers' sport performance did not differ
by sleep quality.

It has been emphasised that one of the most important factors that has a positive effect on the
performance of athletes is sleep duration and quality of sleep (29). Adolescent athlete who trains 4-6 hours a
day needs 10-12 hours of sleep (31). A meta-analysis study has shown that poor sleep, frequency of sleep
disruption, sleeping late and waking up early are common habits among adolescents and have serious
implications for learning, school performance and neurobehavioural functioning (49).

Studies that have investigated the relationship between sleep quality and athletic performance in
adolescents have reported different findings. For instance, studies in the literature have reported a decrease
in the jump height of participants in vertical jump tests performed during the period of poor sleep quality
(50,51). Similarly, another study investigating the relationship between sleep quality and vertical jump
reported a significant 2.8 cm decrease in vertical jump height in adolescent athletes with poor sleep quality.
Thus, it can be explained that the decrease in athletic performance in many sports (basketball, football,
volleyball, etc.) that require regular jumping movements, due to a decrease in lower extremity strength (52).
Another study evaluating sleep duration and athletic performance in athletes reported that the teams that
finished the competition faster had longer sleep durations than the teams that finished the competition slower.
The researchers found that athletes who spent more time in bed and slept longer finished the competition in
a higher place and had better athletic performance (53). Therefore, it can be seen that the results of adolescent
sleep studies in the literature vary, although it is known that improving sleep quality before and after training
in adolescents improves athletic performance (54). These differences may be due to variables such as the age
of the participants, the method of measuring sleep quality (single measurement) or the characteristics of the
exercise performed by the athlete.

The research has some limitations. The first limitation is the research sample. The present research
only included fencers between the ages of 12 and 18. In future studies, it is important to study with groups of
different ages and fencing branches in terms of generalisability of the research. The lack of determination of
the athletes' knowledge on nutrition, dietary status and eating attitudes before the study is another limitation
of the study. Therefore, the determination of the athletes' previous level of nutritional knowledge and their
food consumption status may allow a more detailed evaluation of their healthy eating attitudes. Finally, the
lack of classification of the anthropometric measurements (waist/hip ratio) of the athletes in terms of risk
groups and their body composition (fat mass, fat-free mass, bone mass) are other limitations of the study. In
future studies, the measurement of body composition may provide more detailed information about the effects
on athletic performance.

In conclusion, the present study shows that healthy eating habits and the avoidance of malnutrition
are highly effective in improving sports performance in athletes. In addition, the results of the study emphasise
that increasing healthy eating attitudes in adolescent athletes will positively contribute to sleep quality. There
is no previous study in the literature that shows the effect of attitudes towards healthy eating and sleep quality
on the sport performance of adolescent fencing athletes. Thus, identifying the variables affecting sport
performance in fencing athletes would be considered a contribution to the literature. However, further studies
are needed to identify other possible dynamics that may affect the athletic performance of fencing athletes.
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