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Abstract

Background: Adequate sleep, balanced nutrition, and optimal body composition are essential components that
support health, recovery, and athletic performance in young athletes. Understanding how these factors interact is
crucial for developing individualized strategies that aim to improve both overall well-being and sport-specific
outcomes. Purpose: This study aims to examine the relationships between attitudes towards healthy nutrition,
sleep characteristics, and body composition in young athletes. Method: The research used a correlational survey
design, involving 33 volunteer athletes (16 women, 17 men) aged 18-23 who regularly participated in sports.
Data were collected through the “Attitudes Towards Healthy Eating Scale,” “Smartwatch Sleep Tracking,” and
“Bioelectrical Impedance Analysis (BIA).” The Shapiro—Wilk test confirmed normal distribution. An
independent-samples t-test was used for gender comparisons, and Pearson's correlation analysis was employed to
examine relationships among variables (a0 = 0.05). Results: Male athletes had significantly higher BMI and
muscle mass than female athletes, whereas female athletes had a higher percentage of fat mass (p < 0.05).
Significant negative correlations were found between healthy eating attitude scores and weight, BMI, and muscle
mass; attitude scores were also negatively correlated with breathing quality (p < 0.05). Light sleep showed a
positive correlation with total nighttime sleep, whereas light sleep, deep sleep, REM sleep, and breathing quality
showed significant negative relationships. Conclusions: The study demonstrates that young athletes’ attitudes
towards healthy eating may be associated with body composition indicators and that specific sleep components
may be linked to physiological parameters. It emphasizes the importance of considering sleep, healthy eating
habits, and body composition together and suggests that personalized lifestyle support programs may positively
influence health and performance.
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Introduction

Nutrition is a fundamental requirement for living organisms to sustain life and support growth and
development. Healthy nutrition is defined as the adequate and balanced intake of energy and nutrients (Aka,
2020; Arslantas et al., 2017; Werner et al., 2022). For athletes, this process is not limited to maintaining health
but is also directly related to supporting training efficiency, promoting muscle recovery, and maintaining fluid—
electrolyte balance (Werner et al., 2022). Moreover, proper nutritional practices reduce the risk of injury,
enhance recovery, and support long-term maintenance of body composition (Papadopoulou, 2020).

University-aged young athletes often face challenges maintaining healthy eating habits due to ongoing
developmental changes, exposure to academic and social stressors, and changing environmental conditions
(Magee et al., 2023; Mazurek-Kusiak et al., 2021). Research indicates that, despite engaging in regular physical
activity, individuals in this age group frequently experience issues such as inadequate knowledge of healthy
nutrition and irregular meal patterns (Ozgiir & Ucar, 2020; Werner et al., 2022). This situation may increase the
risk of low energy availability, disordered eating behaviors, and an unbalanced body composition (Magee et al.,
2023; Papadopoulou, 2020). Body composition, defined as the proportional distribution of body components
such as muscle, fat, bone, and fluid, is a crucial indicator for monitoring an athlete's health and evaluating their
performance potential. This parameter is influenced by multiple factors, including sex, age, physical activity
level, and nutritional habits (Asan, 2023; Butnariu, 2025; Lombardo, Feraco, Camajani, et al., 2024; Ponti et al.,
2020). Maintaining optimal body composition in athletes is essential not only for supporting physical
performance characteristics such as endurance, strength, and agility but also for sustaining metabolic balance and
hormonal regulation (Aka, 2020; Bocharin et al., 2025; Ozbay et al., 2024; Samanipour et al., 2025; Schroder et
al., 2021; Toselli, 2021). Sleep plays a critical role in the physical and mental recovery processes of young
athletes. Sleep quality is considered a crucial factor in the proper functioning of physiological systems, including
muscle repair, immune function, and cognitive well-being (Mason et al., 2023). Research indicates that athletes
who obtain sufficient sleep in terms of both duration and quality have a lower risk of injury and adapt more
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effectively to training (Barnard et al., 2022; Hamlin et al., 2021; Mason et al., 2023). Conversely, high training
loads and irregular lifestyles in young athletes can lead to reduced sleep duration and deteriorated sleep quality
(Jindal et al., 2021). Various findings in the literature support the bidirectional relationship between nutrition and
sleep. It has been reported that consuming protein sources high in tryptophan and high-glycemic-index
carbohydrates in the evening can facilitate sleep onset and prolong deep sleep (Barnard et al., 2022). Therefore,
it is recommended that athlete nutrition programs be designed not only with a focus on performance but also to
support sleep quality (Doherty et al., 2019; Gallo et al., 2021). Carefully evaluating the interconnection between
sleep, nutrition, and body composition is important for the holistic health of young athletes. This study
comprehensively examined the relationships among sleep quality, eating habits, and body composition in young
athletes. Although the literature provides separate findings for each variable (Doherty et al., 2019; Martin-
Rodriguez et al., 2024), studies investigating all three parameters together appear to be relatively limited.

Young athletes are exposed to intensive training demands while continuing their academic and social
development. Previous studies indicate that insufficient nutrition knowledge and irregular eating habits are
common in this age group and may negatively affect energy balance and body composition (Magee et al., 2023;
Martin-Rodriguez et al., 2024; Werner et al., 2022). Body composition is an important indicator of health and
performance and is influenced by nutritional habits and physical activity levels (Asan, 2023; Butnariu, 2025;
Toselli, 2021). Sleep quality is also a key factor for recovery, metabolic regulation, and injury prevention in
athletes (Barnard et al., 2022; Hamlin et al., 2021; Mason et al., 2023). Poor sleep duration and quality have been
associated with adverse health outcomes (Jindal et al., 2021; Kline et al., 2021; Ramya & Mukundan, 2024).
Although relationships between nutrition, sleep, and body composition have been reported separately, studies
examining these variables together in young athletes are limited (Doherty et al., 2019). Therefore, further
research is needed to understand better how these factors are related within this population. In this context, the
present study aims to examine the relationships between sleep quality, eating habits, and body composition in
young athletes. The study is expected to contribute to the field by supporting the development of healthy lifestyle
habits and enhancing performance, particularly among individuals who engage in sports at an early age.

Methods
Research Design

This study employs a correlational survey design, a quantitative research method. Correlational survey
design aims to reveal the mutual relationships between two or more variables, focusing on testing whether there
is an association between variables in a correlational, rather than causal, context (Biiyiikoztiirk et al., 2015).
Participants

The study included voluntary young athletes aged 18-23 who had been engaging in regular sports
activities for at least one year. The sample size was calculated using the G*Power program, based on an effect
size of |p| = 0.50, a significance level of o = 0.05, and a test power of 1- = 0.90, indicating that a minimum of
28 participants would be sufficient. Considering the potential for data loss, the study was conducted with 33
participants (16 women and 17 men). Exclusion criteria included individuals with a chronic disease, those
diagnosed with a sleep disorder, those experiencing an illness or injury during the study, those discontinuing
regular sports activity, those using medications or supplements that could affect dietary habits, and those failing
to comply with measurement protocols.
Table 1. Descriptive Statistics of the Participants (n = 33)

Variable Minimum Maximum Mean £ SD
Age (years) 18.00 23.00 20.03 £ 1.65
Training Experience (years) 2.00 13.00 6.79£3.19
Height (m) 1.56 1.91 1.74 £0.09
Body Mass (kg) 48.00 105.50 70.79 + 15.89
Body Mass Index (kg/m?) 18.20 30.50 23.24+3.15
HNAS (Point) 57.00 89.00 73.94 +10.11
Muscle Ratio (%) 36.30 76.30 54.67 + 11.66
Body Fat Ratio (%) 6.50 25.80 16.95£4.76
Nocturnal Awakenings (count) 0.00 5.00 1.52+1.44
Light Sleep (min) 131.00 577.00 284.58 £97.62
Total Night Sleep Duration (Min) 289.00 601.00 455.45+72.45
Deep Sleep (min) 35.00 270.00 113.91 £49.96
REM Sleep (min) 6.00 130.00 61.76 £ 38.18
Deep Sleep Continuity (score) 52.00 95.00 7115+ 11.27
Breathing Quality Score (score) 86.00 100.00 96.36 +4.54

n: Number of Participants, HNAS: Healthy Nutrition Attitude Score, Min: Minutes
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According to Table 1, the participants exhibited a mean age of 20.03 + 1.65 years and an average
training experience of 6.79 + 3.19 years. Their mean height, body mass, and body mass index were 1.74 + 0.09
m, 70.79 £ 15.89 kg, and 23.24 + 3.15 kg/m?, respectively. The mean muscle ratio was 54.67 = 11.66%, while
the mean body fat ratio was 16.95 + 4.76%. Additionally, the Healthy Nutrition Attitude Score averaged 73.94 +
10.11. Regarding sleep-related parameters, the athletes demonstrated an average of 1.52 + 1.44 nocturnal
awakenings, with a light sleep duration of 284.58 + 97.62 minutes and a total night sleep duration of 455.45 +
72.45 minutes. Deep sleep and REM sleep durations were recorded as 113.91 + 49.96 minutes and 61.76 £ 38.18
minutes, respectively. Furthermore, deep sleep continuity averaged 71.15 + 11.27%, while breathing quality was
notably high at 96.36 + 4.54. Sleep stage values are expressed in minutes and were used to calculate the
proportional distribution of each sleep stage relative to total nocturnal sleep duration.

Data Collection Tools
Personal Information Form

Participants’ demographic and physical information, including age, sports history, height, and weight,
was collected through this form.

Attitude Scale for Healthy Nutrition (ASHN)

To evaluate nutritional habits, the Attitude Scale for Healthy Nutrition (ASHN), developed by
Tekkursun Demir and Cicioglu (2019), was used. The scale consists of four factors: Knowledge About Nutrition,
Emotion Toward Nutrition, Positive Nutrition, and Poor Nutrition, with a total of 21 items. The internal
consistency coefficients of the subscales range between 0.75 and 0.90 (Tekkursun Demir & Cicioglu, 2019).
Sleep Quality Measurement

Sleep data were collected over three consecutive weekday nights (Monday to Wednesday) using
Huawei Watch GT 4 smartwatches. Weekend nights were excluded to minimize variability in sleep patterns. The
mean values of the three nights were used for analysis. The data were evaluated using the device's
photoplethysmography (PPG) sensors and accelerometer-based algorithms. Previous studies have demonstrated
that wearable smart devices provide reliable measurements of sleep duration and quality in healthy individuals
(Miller et al., 2022; Robbins et al., 2024). Sleep duration was calculated as the time from sleep onset to morning
awakening, using a reference range of 6-10 hours (Thomas et al., 2009). The distribution of sleep stages REM,
light, and deep sleep percentages was determined using the device's automatic classification algorithms based on
cardiorespiratory signals and movement patterns, with reference ranges of 30-60% for light sleep, 10-30% for
deep sleep, and 10-30% for REM sleep (Pham et al., 2012; Ralston et al., 2018). The deep sleep percentage was
obtained by dividing it by the total sleep duration; deep sleep continuity was assessed by scoring uninterrupted
deep sleep segments, with a score range of 70-100 considered ‘optimal’ (Qaseem et al., 2016; Yang et al., 2011).
A wake-up count of 0-1 was considered normal (Bonnet & Arand, 2007); breathing quality was assessed using a
70-100-point respiratory stability scale (Nuckton et al., 2006; Schramm et al., 2013).

Body Composition Measurement

Body composition was assessed using a Tanita Bioelectrical Impedance Analysis (BIA) device. This
device provides comprehensive information about body structure by analyzing variables such as body fat
percentage, muscle mass, and BMI. The literature highlights that Tanita devices offer reliable results for
assessing body composition in athletes (Lombardo, Feraco, Camajani, et al., 2024; Ponti et al., 2020).

Research Procedure

The study was conducted in individual sessions for each participant. First, participants’ sleep quality
was assessed using the smartwatches provided to them. After sleep data were recorded, the nutrition attitude
scale was administered through face-to-face interviews. Subsequently, body composition measurements were
performed. All measurements were conducted in the same sequence and under consistent conditions for all
participants. Participants were instructed to wear the watches continuously until the researcher collected the data.
Measurements were taken at the same time of day (10:00-12:00), and environmental conditions were kept
constant to minimize the impact of external factors.

Data Analysis

The statistical analysis of the data obtained in the study was conducted using IBM SPSS Statistics 27.
Before initiating the analyses, the normality assumption for all variables was evaluated using the Shapiro—-Wilk
test and distribution plots, and the data were found to be normally distributed. An independent-samples t-test was
used to examine differences between the two gender groups. Pearson correlation analysis was used to investigate
relationships among variables, and correlation coefficients were reported to indicate the direction and strength of
the associations. The significance level was set at a = 0.05. All results were presented as mean =+ standard
deviation, and statistical significance was accepted at p < 0.05.

Ethical Considerations

The study was reviewed and approved by the Erzurum Technical University Ethics Committee on 21
April 2025 (Meeting No. 06, Decision No. 12). Written informed consent was obtained from all participants,
confirming that they had been informed about the study's details and procedures. Participant rights and
confidentiality were protected in accordance with the principles outlined in the Declaration of Helsinki.
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Results
Figure 1. Comparison of Body Composition and Healthy Nutrition Attitude Score by Gender
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According to Figure 1, the mean and standard deviation values of the HNAS, BMI, Muscle Ratio, and
Fat Ratio variables were compared between female and male participants. The analysis results indicate
statistically significant differences between genders in BMI, Muscle Ratio, and Fat Ratio (p = 0.001). While
male participants have a higher muscle ratio, female participants have a significantly higher fat ratio. In contrast,
no significant gender difference was found in the HNAS variable (p> 0.05).

Figure 2. Comparison of Sleep Parameters by Gender
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According to Figure 2, the mean and standard deviation values of various sleep parameters were
compared between female and male participants. The analysis results indicate that there is no statistically
significant difference between genders for the variables Light Sleep, Night Sleep, Deep Sleep, REM Sleep, Deep
Sleep Continuity, and Breathing Quality (t-values and p-values > 0.05).
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Figure 3. Relationship between Healthy Nutrition Attitude Score, Sleep Parameters and Body Composition
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According to Figure 3, a significant and negative relationship was found between the healthy nutrition
attitude score and breathing quality (r = —.356, p <.05). Significant negative correlations were also detected
between HNAS and weight (r = —.370, p <.05), BMI (r = —.404, p <.05), and muscle ratio (r = —-367, p <.05). A
significant positive relationship was observed between the number of awakenings and light sleep duration (r =
389, p <.05) as well as total night sleep (r = .407, p <.05). Light sleep duration was positively correlated with
total night sleep (r = .731, p <.01), and negatively correlated with deep sleep (r = —396, p <.05) and profound
sleep continuity (r = —.416, p <.05). Significant negative relationships were found between REM sleep and
breathing quality (r = —618, p <.01) as well as fat ratio (r = —400, p <.05). The weight variable showed
significant positive correlations with BMI (r = .923, p <.01) and muscle ratio (r = .855, p <.01), while showing
no significant relationship with fat ratio (p > .05). A significant positive correlation was found between BMI and
muscle ratio (r = .835, p <.01). Fat ratio was significantly and negatively associated with muscle ratio (r = —.385,
p <.05).

Discussion

In this study, the relationships among healthy nutrition attitude score, sleep quality, and body
composition in young athletes were examined through a holistic framework. The findings indicate that individual
health behaviors not only exert independent effects but also interact to shape the overall physiological status of
young athletes. The existing literature frequently highlights the influence of lifestyle factors, particularly HNAS
and sleep, on body composition and athletic performance (Desbrow, 2021; Doherty et al., 2019). The results of
this study also yielded similar findings, highlighting the importance of jointly evaluating the relationships
between score attitudes towards nutrition, sleep variables, and body composition indicators in the young athlete
group.

Nutrition knowledge and athletes’ attitudes toward healthy eating are among the primary determinants
influencing body composition. Previous studies have shown that athletes with higher levels of nutrition
knowledge or more favorable dietary attitudes tend to make more informed choices regarding macro- and
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micronutrient intake, recovery strategies, and energy balance, which in turn positively affects components such
as muscle mass and body fat percentage (Magee et al., 2023; Werner et al., 2022). Consistent with these
observations, the present study identified significant negative correlations between healthy nutrition attitude
scores and BMI, body mass, and muscle ratio. This indicates that athletes with more favorable attitudes toward
healthy eating may be more likely to maintain a balanced body composition. The negative association observed
between nutrition attitudes and breathing quality is notable; although direct parallels are limited in the literature,
this finding aligns with research suggesting that behavioral and physiological processes are not entirely
independent. Studies reporting that dietary behaviors vary across age and sex groups and that these differences
generate meaningful differences in body composition (Lombardo, Feraco, Armani, et al., 2024; Martin-
Rodriguez et al., 2024) further support the current findings.

Sex-based comparisons revealed significant differences in BMI, body fat percentage, and muscle ratio:
males had a higher muscle ratio and BMI, while females had a higher body fat percentage. These results are
consistent with previous studies that highlight sex-based physiological differences among young athletes
(Lombardo, Feraco, Camajani, et al., 2024). However, no significant sex differences emerged in nutrition
attitude scores or sleep parameters, suggesting that individual lifestyle habits may more strongly shape dietary
behaviors and sleep patterns than biological sex.

Sleep is a fundamental determinant of both physical and cognitive performance in athletes. Prior
research has established that inadequate sleep quality negatively impacts energy balance, hormonal regulation,
cognitive function, and metabolic health (Barnard et al., 2022; Mason et al., 2023). In the present study, light
sleep duration demonstrated a strong positive correlation with total night sleep duration, while exhibiting
negative correlations with deep sleep duration and deep sleep continuity. This pattern suggests that sleep
architecture varies considerably across individuals and that increased total sleep duration does not necessarily
equate to improved sleep quality. The negative associations between REM sleep duration, breathing quality, and
body fat percentage are consistent with studies linking diminished sleep quality to obesity, metabolic
dysfunction, and respiratory regulation (Kline et al., 2021; Ramya & Mukundan, 2024). Furthermore, the
positive relationships among nocturnal awakenings, light sleep, and total sleep duration may indicate that
physiological or environmental factors influence sleep fragmentation in this age group.

Eating behaviors among athletes are also shaped by environmental, psychological, and social
influences. Studies have shown that an excessive preoccupation with healthy eating may elevate the risk of
disordered eating in university students (Arslantas et al., 2017), while social media may influence body image
and dietary choices (Ozgiir & Ugar, 2020). Additional research demonstrates associations among anxiety, body
image, and eating behaviors in athletes (Ramirez-Goerke et al., 2025). Within this context, the present study’s
findings, which link nutrition attitude score to body composition, suggest that these attitudes are grounded not
only in physiological factors but also in behavioral and psychosocial dimensions. However, because
psychological variables were not directly assessed, future studies should aim to explore these underlying
mechanisms in greater depth.

Various factors, including age, sex, physical activity level, and dietary habits, influence body
composition. The literature highlights the importance of monitoring metabolic changes across different age
groups and acknowledges that dietary patterns significantly shape compositional outcomes (Lombardo, Feraco,
Armani, et al., 2024; Ponti et al., 2020). Studies involving young adults suggest that physically active individuals
tend to adopt healthier eating behaviors, as reflected in their body composition profiles (Mazurek-Kusiak et al.,
2021). The predominantly healthy body composition profiles observed among participants in the present study,
along with the relatively high levels of training experience, underscore the importance of physical activity as a
key determinant in young athletes. Moreover, the strong correlations among body composition variables
observed in this study align with physiologically established relationships reported in prior research.

Intervention studies have demonstrated that nutrition counseling, dietary supplementation, and
educational programs can lead to significant improvements in body composition and overall health. Nutritional
interventions targeting individuals at risk of undernutrition have been shown to improve growth and body
composition (Ow et al., 2025). Studies emphasizing the importance of structured nutrition strategies for young
athletes (Desbrow, 2021) further corroborate the present findings. This study highlights the need for practical,
behavior-focused educational programs over purely informational approaches in the context of nutrition attitudes
and body composition.

Conclusion

This study examined the relationships between healthy nutrition attitudes, sleep characteristics, and
body composition in young athletes. The findings indicate that nutrition attitudes are significantly associated
with body weight, BMI, muscle ratio, and breathing quality. At the same time, several sleep components show
meaningful relationships with both physiological and compositional variables. In addition, sex-based differences
were observed in body composition parameters, whereas no significant differences were found in nutrition
attitudes or sleep characteristics. These results confirm that body composition in young athletes is influenced not
only by training but also by lifestyle-related factors such as nutrition, attitudes, and sleep structure.
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Overall, the findings highlight the importance of evaluating nutrition, sleep, and body composition
together rather than independently. From a practical perspective, athlete support programs that include nutrition
education and sleep awareness may contribute to healthier body composition and better recovery quality.
Although its cross-sectional design and sample size limit the present study, it provides a foundation for future
research using larger, longitudinal samples to understand better the mechanisms underlying these relationships.
Strengths and Limitations of the Study

This study possesses several methodological strengths. First, it simultaneously examined multiple
interrelated health indicators-nutrition attitudes, sleep patterns, and body composition-within the same sample,
enabling a holistic interpretation. The objective assessment of sleep variables using smartwatch technology,
combined with body composition evaluation via BIA, strengthened measurement reliability. Additionally, the
use of standardized testing procedures and appropriate statistical methods, with all parametric assumptions met,
further enhances the study's methodological rigor. However, certain limitations should be acknowledged. The
sample consisted of only 33 young athletes (16 females and 17 males), which restricts the generalizability of the
findings to other age groups or sport disciplines. Due to the cross-sectional design, causal inferences cannot be
made, even when associations among variables are identified. Sleep data were based on short-term
measurements, and healthy nutrition attitude scores were assessed via self-report; both methods may introduce
measurement bias. Additionally, since the sample consisted solely of athletes aged 18-23, the findings may not
apply to broader populations. Moreover, sleep measurements were obtained over three consecutive weekday
nights in order to minimize variability associated with weekend sleep patterns. Although this approach enhanced
measurement standardization, more extended monitoring periods could provide a more comprehensive
representation of habitual sleep behavior.
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