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This cross-sectional study aims to explore the relationships between food habits, perceived barriers to healthy eating, and sports nutrition knowledge among adolescent swimmers. The study focuses on understanding how these factors interact and influence dietary choices in young athletes. A cohort of 52 adolescent swimmers aged 12–18 from Al Hussein Youth Club in Al-Hussein Sport City participated in the study. Data were collected through surveys assessing food habits, perceived barriers to healthy eating, and sports nutrition knowledge. Pearson Correlation analysis was employed to examine associations between variables, and stepwise regression analysis was used to identify predictors of food habits. The analysis revealed a significant positive association between food habits and sports nutrition knowledge (r = 0.393, p = 0.004). Knowledge emerged as a significant positive predictor of food habits (β = 0.393, p = 0.004), highlighting the influential role of sports nutrition knowledge in shaping the dietary choices of adolescent swimmers. However, the introduction of Barriers lacked significance, and individual predictors did not reach statistical significance. These findings underscore the importance of targeted interventions aimed at enhancing nutritional education among adolescent swimmers. Understanding the interplay between knowledge, barriers, and food habits provides valuable insights into the complex dynamics that influence the dietary choices of young athletes. Addressing these factors through tailored educational programs can promote healthier eating habits and optimize performance among adolescent swimmers. This study highlights the critical role of sports nutrition knowledge in shaping the dietary behaviors of adolescent swimmers. By addressing knowledge gaps and overcoming perceived barriers, targeted interventions can help improve food habits and enhance the overall health and performance of young athletes.
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Introduction

Insufficient understanding of nutrition among athletes has the potential to impact their performance (1, 2). It is crucial for adolescent athletes to embrace a healthy eating regimen to adequately fulfill their nutritional requirements, foster well-being, and optimize their athletic performance (3, 4). While sports organizations worldwide emphasize the significance of continuous nutritional education for young athletes, coaches, and parents (5, 6), the extent of nutrition education among adolescent athletes, particularly swimmers, remains inadequately explored.

Nonetheless, the necessity for athlete education is apparent, as evidenced by a study involving elite athletes, a substantial proportion of them were aged under 18 years. These athletes exhibited lower scores in the section about ‘nutrient sources’, as compared to individuals who are not athletes (7). Additionally, a comprehensive analysis of nutrition knowledge (NK) among competitive, recreational, or elite athletes aged 13 and above revealed that while athletes’ understanding of nutrition was on par with or superior to that of non-athletes, it lagged behind when compared to non-athlete comparison groups (8). Several research studies have demonstrated inadequate compliance of athletes with dietary guidelines, coupled with insufficient consumption of essential micronutrients (9, 10). Enhancing the Food habits (FH) of adolescent swimmers (ASs) could potentially involve bolstering their understanding of nutrition.

The Consensus Statement on ‘Nutrition for Swimming’ from The International Journal of Sport Nutrition and Exercise Performance proposes achieving this objective by implementing a carefully designed nutrition education program. This initiative is intended to systematically enhance participants’ understanding of nutrition principles (11). It is widely acknowledged that achieving peak athletic performance can be significantly influenced by optimal nutrition (12). Nonetheless, several obstacles have the potential to impede athletes from attaining the best possible dietary practices. These challenges encompass constraints such as inadequate time and kitchen facilities to cook meals, limited financial means, deficient abilities in meal planning and preparation, and demanding travel schedules (13).

Studies on nutrition education have echoed comparable outcomes, showcasing its efficacy in enhancing individuals’ understanding of food, their dietary behaviors, and their mindfulness about nutrition. These results underscore the necessity and effectiveness of nutrition education in augmenting knowledge about nutrition, self-confidence in making dietary choices, and fostering favorable shifts in perceptions (14).

Studies involving children have indicated that interventions encompassing multiple components and involving parental participation have demonstrated the greatest success in enhancing FH (15). However, nutrition education programs of this nature are relatively underexplored in the context of adolescent athletes. Only a few isolated cases have yielded mixed outcomes in this regard (16, 17). Despite research indicating that numerous athletes tend to underestimate their nutrient requirements (18) and frequently fall short of meeting the nutrition guidelines essential for optimal performance (19–21), limited attention has been given to exploring the potential barriers to healthy eating among ASs.

During the adolescent phase, the nutritional demands for sports involvement become more complex due to the simultaneous requirements of growth, physical development, and psychological maturation. Inadequacies in nutrition during this period can lead to enduring repercussions extending into adulthood (22). Adolescence serves as a crucial juncture for establishing dietary patterns (22). Consequently, special attention is needed for the FH and NK of teenage athletes (23).

The dietary routines of young swimmers can be influenced by their substantial time commitment to clubs and training centers, necessitating meals outside their homes. Frequently, they are accountable for their food choices, which can pose challenges in maintaining a nutritious and balanced diet to counterbalance the energy expended in their athletic pursuits. Considering the level of autonomy adolescent athletes possess over their diet and physical activities, having a grasp of nutrition can play a pivotal role in cultivating appropriate eating behaviors in this group. Nevertheless, research in diverse cultural settings has exposed gaps in athletes’ nutritional understanding, encompassing both general nutritional aspects (24) and comprehension of their sport-specific requirements (23, 25). These knowledge deficiencies can be amplified by misconceptions about dietary practices (23) that may stem from superstitions or unreliable advice.

In order to foster more healthful dietary practices among adolescent athletes, it is crucial to confront these hurdles and equip them with precise nutritional instruction. This instruction should not solely concentrate on fundamental nutritional principles but also extend to the specific dietary prerequisites linked to their sport. This approach empowers athletes to make knowledgeable decisions that bolster their performance and overall well-being. Given the demanding schedules of ASs, which involve training and school responsibilities, it becomes crucial to comprehend the barriers they face when making nutritional choices.

The aim of this study was to explore the correlations between FH, perceived obstacles to maintaining a healthy diet, and the level of SNK among ASs. The study examined potential links between the FH of ASs and their PBHE to adopting a healthy diet.

The first hypothesis proposes that there is a positive association between the quality of FH and the level of SNK among ASs, resulting in a lower PBHE. The second hypothesis suggests that various demographic factors, including swimmer category, gender, training experience, and BMI, may act as moderators in the relationship between FH, PBHE, and SNK among ASs. It is postulated that these demographic variables influence how the aforementioned relationships manifest.



Materials and methods


Participants

In the conducted study, a cross-sectional design was implemented to explore the interplay between dietary habits, PBHE, and SNK among ASs associated with Al Hussein Youth Club in Al-Hussein Sport City. The participant recruitment process commenced in August 2023, coinciding with researchers’ visits to the Olympic swimming pool in Al-Hussein Sport City. During these visits, 71 swimmers aged between 12 and 18 years, classified into the second, third, fourth, and fifth categories of both genders according to the International Swimming Federation (FINA), were informed about the research’s purpose and invited to volunteer. A total of 52 swimmers (73.2%) willingly participated, with assurances of confidentiality and no incentives provided. Informed consent from participants and parent/guardian assent was obtained prior to their involvement in the study.

The data collection phase occurred concurrently with the Jordanian Clubs Swimming Championship at the Olympic Pool in Al-Hussein Sport City, spanning from August 23, 2023, to August 27, 2023. While coaches did not partake in the study, they, along with researchers, were available to assist participants in clarifying questionnaire-related queries. The completion of surveys took an average of 45 min. The study protocol received approval from NAMA Strategic Intelligence Solutions (No. M-SH/1/523).

The criteria for inclusion and exclusion from the group in the conducted study were defined to ensure the relevance and reliability of the research findings. Inclusion criteria encompassed participants aged between 12 and 18 years who were affiliated with Al Hussein Youth Club in Al-Hussein Sport City and fell into the second, third, fourth, or fifth categories according to the International Swimming Federation (FINA). Additionally, voluntary participation and informed consent were essential prerequisites for inclusion. Conversely, exclusion criteria encompassed individuals outside the specified age range, those not associated with the mentioned club, and those not classified within the designated swimmer categories by FINA. These criteria were established to maintain the study’s focus on a specific population group namely, ASs from Al Hussein Youth Club and to mitigate potential confounding variables while adhering to ethical guidelines regarding informed consent and participant confidentiality.

This diverse study population, as evidenced by the distribution of participants across various demographic variables, contributes to a comprehensive understanding of the research objectives. The majority of participants fell into the third category, representing 40.4%, followed by the second category at 13.5%. Gender distribution revealed a slight majority of male participants (53.8%), while 46.2% identified as female. Participants’ Body Mass Index (BMI) varied, with the largest proportion falling within the 25th Percentile range (44.2%). Experience levels were also diverse, with 5–7 years being the most common bracket at 38.5%.



Procedures

The procedures employed for data collection in this study involved the use of a self-administered printed questionnaire to gather information on participants’ demographic details, PBHE, SNK, and FH. Specifically, for ASs, the research team conducted direct measurements of height and weight using the Health-o-Meter portable digital floor scale. To standardize body weight data collection, swimmers were instructed to wear a swimsuit.

Participants’ height and weight data were utilized to calculate body mass index (BMI) in kilograms per square meter (kg/m2). Studies have shown a strong correlation between self-reported and measured BMIs (26). Subsequently, the height and weight data underwent comparison with the Centers for Disease Control (CDC) growth charts to identify any instances of self-reported values that deviated excessively from the norm (27).



Instruments


Perceived barriers to healthy eating (PBHE)

A set of questions addressing barriers to maintaining a healthy diet was adapted from a prior study focusing on barriers to weight management (28). Participants were presented with five response options: ‘strongly disagree,’ ‘disagree,’ ‘neither agree nor disagree,’ ‘agree,’ and ‘strongly agree’. Each option was assigned a numerical value ranging from 1 to 5, indicating higher barriers with increasing values. However, in the section covering social and environmental barriers, a modification was made to the original paragraph. Instead of ‘Not having time to prepare or eat healthy foods due to ‘job,” the revised statement reads, ‘Not having time to prepare or eat healthy foods due to school.’ This adjustment is more applicable to adolescents who are primarily engaged in education rather than work. Similarly, the phrase ‘Not having time to prepare or eat healthy foods because of my family commitment’ was revised to ‘Not having time to prepare or eat healthy foods because of my commitment to training’. This modification is made to clarify that this category pertains to other obligations, such as training, whereas family commitments are more relevant to adults. The internal consistency of measurement scale was assessed based on a survey sample of 25 participants. The PBHE Scale, comprising 11 items, demonstrated a moderate level of reliability with a Cronbach’s Alpha of 0.724. These reliability statistics suggest that the items within scale consistently measure the intended constructs, providing a reliable foundation for further analyses in exploring PBHE within the surveyed sample (see Table 1).



TABLE 1 Internal consistency assessment of scales.
[image: Table1]



Sports nutrition knowledge (SNK)

The survey utilized to assess the nutritional knowledge (NK) of athletes was the NK for Athletes survey, chosen for its validated suitability for this specific purpose. This survey, having undergone rigorous validation procedures, offers attributes such as minimal time burden, updated content, and user-friendliness, particularly suitable for early adolescents. The survey comprises 59 items that cover various aspects of sports nutrition, including macronutrients, micronutrients, hydration, and the frequency of food intake (29). Participants were asked to provide responses to these items, and each correct answer was awarded +1 point, incorrect answers were given a score of −1 point, and unanswered items received 0 points. Higher scores on the survey indicated a higher level of nutrition knowledge, with the maximum achievable score being 59 points. The SNK Scale, a more extensive measure with 59 items, maintained a moderate level of internal consistency, reflected by a Cronbach’s Alpha of 0.731. These reliability statistics suggest that the items within scale consistently measure the intended constructs, providing a reliable foundation for further analyses in exploring SNK within the surveyed sample (see Table 1).



Food habits (FH)

Food habits: encompassing a set of 14 inquiries. One question has been excised: Is wine or beer commonly consumed during meals? This omission stems from the study’s focus on adolescents aged 12–18, making the question incongruous for this demographic. Consequently, the total number of questions stands at 13.

The aim of this segment was to examine the FH of adolescents, with a particular focus on aspects like the composition of breakfast, frequency of daily meals, regular intake of fruits and vegetables, and consumption patterns of soft beverages.

Seven of the questions had the following response categories: “always,” “often,” “sometimes,” and “never.” Conversely, the remaining six questions employed distinct structures featuring four response categories. Each response was allocated a score between 0 and 3, where the highest score indicated the healthiest choice and the lowest denoted the least healthy. The cumulative score attainable for this section amounted to 39. The FH Scale, consisting of 13 items, exhibited comparable reliability with a Cronbach’s Alpha of 0.724. These reliability statistics suggest that the items within scale consistently measure the intended constructs, providing a reliable foundation for further analyses in exploring FH within the surveyed sample (see Table 1).




Statistical analyses

The study employed a variety of statistical analyses to thoroughly examine different aspects of the collected data. Initially, an internal consistency assessment was conducted using Cronbach’s Alpha, a widely accepted measure for evaluating scale reliability. The study employed descriptive statistics and categorical analysis, presenting counts and row percentages for various categorical variables related to the scales. Furthermore, correlation analysis was applied with Pearson Correlation coefficients calculated to explore relationships between different scales. Finally, a stepwise regression analysis was performed to identify predictors influencing food habits. Together, these analyses provide a comprehensive and insightful examination of scale reliability, inter relationships between variables, and factors influencing FH within the surveyed sample.




Results

Table 2 presents a breakdown of categorical variables related to different scales, each classified into low, moderate, and high levels. The categories include food habits.cat, personal Barriers.cat, social Barriers.cat, environmental Barriers.cat, barriers.cat, and Sports Nutrition Knowledge.cat. The counts and row percentages for each level are provided, offering insights into the distribution of participants across the specified categorical variables.



TABLE 2 Categorical variables describing scales.
[image: Table2]

Table 3 explores the interconnections among various scales, specifically examining the relationships between food habits, personal barriers, social barriers, environmental barriers, overall barriers, and knowledge. The table presents Pearson Correlation coefficients along with corresponding two-tailed significance levels (Sig.). Additionally, the sample size (N) for each correlation is provided, enhancing the understanding of statistical relationships based on data collected from 52 participants. Notably, a significant positive correlation is evident between the ‘Food Habits’ and ‘Knowledge’ scales, indicated by a Pearson Correlation coefficient of 0.393 and a noteworthy two-tailed p-value of 0.004.



TABLE 3 Correlations between scales-investigating Pearson correlations and significance levels.
[image: Table3]

Table 4 presents a comprehensive overview of a stepwise regression analysis aimed at identifying predictors influencing food habits. In the initial step, SNK emerges as a statistically significant positive predictor (β = 0.393, p = 0.004), indicating a positive association with FH. However, introducing PBs in Step 2 results in a statistically significant positive relationship (β = −0.173, p = 0.187). In the absence of a statistical indicator of barriers to eating healthy food, the positive association between SNK and FH seems to lead to a reduction in barriers to eating healthy food.



TABLE 4 Stepwise regression analysis of predictors influencing FH.
[image: Table4]

Moving to Step 3, additional predictors, including Category, Gender, BMI, and Experience, are introduced. However, none of these individual predictors demonstrates a statistically significant relationship with FH at this step Category (β = 0.103, p = 0.481), Gender (β = 0.041, p = 0.785), BMI (β = −0.164, p = 0.223), and Experience (β = 0.010, p = 0.949).

Despite the lack of individual predictor significance, the overall model remains statistically significant across all steps (Step 1: F = 9.153, p = 0.004; Step 2: F = 5.543, p = 0.007; Step 3: F = 2.173, p = 0.063). The R2 values indicate the proportion of variance explained, progressively increasing from 0.155 in Step 1 to 0.250 in Step 3. The incremental change in R2 is 0.029 in Step 2 and 0.066 in Step 3, suggesting notable enhancements in the model’s explanatory power upon the inclusion of predictors.



Discussion

This study investigated the correlations between FH, PBHE, and the SNK among ASs, while also considering the moderating role of demographic factors in connecting FH, PB, and SNK. Two hypotheses are proposed: the first suggests a positive association between FH and SNK, leading to a lower perception of barriers; the second proposes that demographic factors may moderate the relationships between FH, PBHE, and SNK among ASs.

Nutrition understanding significantly impacts athletes’ performance, emphasizing the importance of a healthy eating regimen to meet nutritional requirements and optimize athletic performance. Despite global recognition of the importance of continuous nutritional education for young athletes (5, 6), the precise exploration of fundamental dietary patterns among ASs remains insufficient within the existing body of literature. This study aims to fill this gap by examining SNK, FH, and PBHE among ASs, particularly in Jordanian athletes.

The study revealed a significant positive correlation between FH and SNK, indicating that an increase in SNK among ASs correlates with an improvement in the quality of their FH.

This aligned with previous research showing a positive association between nutrition knowledge and practices among adolescent athletes (30–32), the positive correlation between dietary intake and SNK among Adolescent Soccer Players supports this finding (33). Notably, our research outcomes are contrasts with a study demonstrating that possessing knowledge does not always result in the adoption of good dietary practices (34). The positive association between SNK and FH emphasizes the pivotal role of education in shaping athletes’ dietary choices (14, 35). Educational interventions targeting SNK enhancement could lead to positive changes in the dietary practices of young athletes (36). For example, Foo et al. (37) conducted a nutrition education intervention among highly trained ASs, showing a significant improvement in SNK scores, indicating the positive influence of targeted education on athletes’ knowledge.

The results offer a nuanced perspective on the factors influencing food habits, shedding light on the relationships between SNK, PBs, and various demographic factors. Initially, a statistically significant positive association between SNK and FH (β = 0.393, p = 0.004) aligns with existing literature emphasizing the positive impact of nutrition knowledge on dietary choices (31, 38, 39). This underscores the role of education in fostering healthier eating habits among participants.

The introduction of PBs in Step 2 of the analysis reveals a noteworthy finding. The statistically significant positive relationship between PBs and FH suggests that as SNK increases, there is a concurrent reduction in personal barriers to healthy eating among ASs. This unexpected relationship can be seen as a positive outcome, indicating that higher knowledge levels empower individuals to overcome perceived obstacles, fostering the adoption of healthier dietary habits. Further exploration into the specific nature of these PBs and how increased knowledge contributes to their mitigation is warranted like targeted education initiatives that focus on increasing nutritional knowledge and practical skills have the potential to effectively address barriers to healthy eating. By empowering individuals to make informed choices, develop essential cooking skills, and cultivate a positive mindset toward nutrition, these initiatives can facilitate long-term behavior change and promote healthier lifestyles among athletes. The observed reduction in PBs with enhanced SNK underscores the potential effectiveness of targeted education initiatives. Studies by Brauman et al. (30) have identified significant barriers to healthy eating, such as lack of time, easy access to unhealthy foods, cost, lack of knowledge, and cooking skills. Additional research has shown that adolescents identify a lack of willpower and a hectic lifestyle as primary obstacles to embracing a healthy diet (33). These findings highlight the positive impact of targeted education initiatives in addressing barriers to healthy eating among athletes (40). By providing athletes with the knowledge and skills to navigate challenges such as time constraints, limited access to healthy foods, and financial considerations, educational interventions contribute to creating an environment conducive to healthier dietary choices (41).

In Step 3 of the analysis, additional predictors including category, gender, BMI, and experience are introduced. Despite their inclusion, none of these individual predictors demonstrates a statistically significant relationship with FH in this step. This lack of significance suggests that, in the context of this study, these demographic factors may not independently influence participants’ dietary behaviors. However, it is crucial to acknowledge the potential interplay and cumulative effect of these factors, which might collectively contribute to shaping FH.

The overall model’s persistence in statistical significance across all steps highlights the collective explanatory power of the included predictors. The increasing R-squared (R2) values signify the progressively improved ability of the model to explain the variance in food habits. The incremental change in R2 between steps indicates notable enhancements in the model’s explanatory power upon the inclusion of predictors, reinforcing the notion that a combination of SNK, PB, and demographic factors collectively contributes to the understanding of FH among participants. In accordance with our findings, another study also supported the results presented in this paper by detecting no differences based on sex or category (42). Similarly, a study found no significant correlations between sex, BMI, SNK, and FH (43). Additionally, another study showed no differences between SNK and gender (18). Conversely, a study validated that knowledge was notably linked to the age, gender, and duration of sports training among participants. Meanwhile, only age and BMI exhibited significant associations with FH (44).

The study’s identification of a significant positive relationship between PBHE and FH, coupled with the unexpected reduction in personal barriers as SNK increases, underscores the potential effectiveness of targeted educational initiatives. The results suggest that enhancing knowledge empowers individuals to overcome obstacles, fostering the adoption of healthier dietary habits. Further exploration into the specific nature of these barriers and how increased knowledge contributes to their mitigation could provide valuable insights for future interventions. The introduction of demographic factors, including category, gender, BMI, and experience, did not show individual significance in influencing food habits. However, the study acknowledges the potential cumulative effect and interplay of these factors, emphasizing the collective explanatory power of SNK, PB, and demographics in understanding participants’ FH. In light of these findings. The head coach, along with assistant coaches, plays a crucial role in reinforcing proper dietary practices among swimmers. This comprehensive approach extends beyond just working with the athletes; it involves engaging with both the swimmers and their parents. This strategy emphasizes that the SNK acquired is not just theoretical but is actively implemented in the athletes’ daily lives. Numerous studies underscore the importance of involving parents in the nutritional education process. This inclusion recognizes the influential role parents play in shaping their child’s dietary habits, ensuring a holistic approach to nutrition education and the major parental role in strengthening NK among adolescent competitive swimmers (45). This inclusion recognizes the influential role parents play in shaping their child’s dietary habits, ensuring a holistic approach to nutrition education and the major parental role in strengthening nutrition knowledge among adolescent competitive swimmers (46). Additionally, coaches act as mentors and facilitators in the athletes’ journey toward optimal nutrition, providing guidance and oversight. This involvement serves not only to educate but also to reinforce positive nutritional behaviors. By actively participating in tracking food habits, coaches contribute to the overall well-being of the athletes under their guidance, fostering a culture of health and performance. However, it’s crucial to acknowledge that athlete perceptions of coaches helping them track food intake can be highly controversial. Some athletes may feel subverted or like they are being too closely monitored by coaches, which can lead to negative outcomes such as developing a strained relationship with food and body image issues. This integrated approach, encompassing both parental involvement and coach-led monitoring, aligns with the broader sports community’s understanding of the interconnected factors influencing athletes’ nutritional choices and performance outcomes.

It is evident that targeted education initiatives play a crucial role in addressing barriers and fostering healthier dietary choices among young athletes. Crafting suitable nutrition education strategies using online resources and mobile applications can effectively bolster both nutritional knowledge and practices among athletes (47). Research indicates that mobile applications are especially proficient in augmenting nutrition knowledge (48). By integrating mobile applications, there exists substantial potential to elevate nutritional understanding (49) consequently fostering healthier dietary habits and advancing nutritional knowledge even further (50). Our study calls for continued efforts in providing athletes with the knowledge and skills to navigate challenges, such as time constraints, limited access to healthy foods, and financial considerations. Moreover, our study emphasizes the need for tailored educational programs to address the specific context of adolescent swimmers, contributing to the optimization of nutritional practices and, consequently, athletic performance.

It’s imperative to acknowledge several potential limitations associated with the dataset utilized in our study. Firstly, the sample size of the dataset may be limited, which could hinder the generalizability of our findings to a broader population of athletes. Secondly, our study may have employed a cross-sectional design, gathering data at a singular time point. This approach limits our ability to establish causality or track changes in dietary behaviors over time. Lastly, the conclusions drawn from our study may be specific to the context of adolescent swimmers. Consequently, the generalizability of our results to other athlete populations or different settings may be constrained. Recognizing these potential limitations is crucial for interpreting the implications of our study accurately and for guiding future research endeavors aimed at addressing the complexities of nutrition education among athletes.



Conclusion

In conclusion, this study sheds light on the relationships among FH, PBHE, and SNK within a cohort of 52 ASs aged 12–18 from Al Hussein Youth Club in Al-Hussein Sport City. The significant positive association between FH and SNK underscores the importance of SNK in shaping the dietary choices of young athletes. However, the lack of significance in introducing PB and individual predictors suggests that the influence of barriers and demographic factors may not be as straightforward in determining FH in this specific population. While individual predictors did not achieve statistical significance, the overall model remained significant, emphasizing the multifaceted nature of factors influencing FH among ASs. These findings contribute valuable insights into the nuanced dynamics of nutritional behaviors in ASs, highlighting the need for targeted interventions to enhance nutritional education. Some targeted interventions that could be considered include, Firstly, Implementing nutrition education workshops specifically tailored to the needs and challenges of adolescent swimmers, addressing topics such as meal planning, nutrient timing, and hydration strategies. Secondly, providing access to online resources and mobile applications designed to enhance nutrition knowledge and promote healthy eating habits among adolescent swimmers. Additionally, collaborating with nutritionists or dietitians to offer personalized dietary counseling and guidance to athletes, considering their individual nutritional needs and goals. Lastly, Incorporating nutrition education into the overall training program for adolescent swimmers, emphasizing the importance of proper nutrition for performance, recovery, and overall health. The study advocates for the development of tailored educational programs that address the specific nutritional needs and challenges faced by ASs. By enhancing SNK, interventions can empower these athletes to make informed dietary choices, ultimately optimizing their performance and overall well-being. Future research endeavors should delve deeper into the diverse factors contributing to FH in adolescent athletes, considering contextual and individual variables that may influence nutritional behaviors. Such insights will aid in the formulation of more precise and effective interventions, fostering a culture of healthy FH among ASs. However, it’s important to note that with a small sample size, the findings of the study may not be representative of the broader population of ASs. The demographics, experiences, and health behaviors of the participants might not be reflective of other groups, limiting the generalizability of the results.
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