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ABSTRACT

Advancements in physiological sciences have transformed sports management, enhancing athlete training, competition, and recovery. This study explores the
integration of exercise physiology, biomechanics, nutrition, and sports psychology into sports management practices, highlighting both opportunities and challenges.
While personalized training and data analytics offer significant performance improvements, barriers such as interdisciplinary collaboration, resource constraints,
and ethical considerations regarding data privacy persist. Using a mixed-methods approach, the research includes a structured questionnaire and interviews with 20
sports professionals. Findings indicate a positive outlook on the benefits of physiological sciences, though financial and ethical challenges remain. Addressing these
issues through better funding, improved data management, and continuous education can maximize the potential of physiological sciences in sports management.
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1. Introduction

In recent years, the field of sports management has undergone a significant transformation driven by advancements in physiological sciences. These
developments have revolutionized the way athletes train, compete, and recover, providing unprecedented insights into the capabilities and limits of the
human body. Physiological sciences, which encompass disciplines such as exercise physiology, biomechanics, nutrition, and sports psychology, provide
a scientific foundation for enhancing athletic performance and health. However, integrating these sciences into everyday sports management practices
presents opportunities and challenges that must be carefully addressed. (AL-nedawi ,2019)

The application of physiological sciences in sports is not a new concept. Historically, coaches have relied on experiential knowledge and expertise to
guide their decisions. However, the advent of advanced monitoring technologies and data analytics has enabled a more scientific approach to training and
performance enhancement. For example, wearable devices that track heart rate, movement, and other physiological parameters have become ubiquitous
in professional sports. These devices generate vast amounts of data that can be analyzed to tailor training programs to the individual needs of athletes,
thereby enhancing performance and reducing injury risk (Fisher et al., 2019).

The importance of integrating physiological sciences into sports management extends beyond performance enhancement. It also encompasses injury
prevention and recovery, critical aspects of an athlete’s longevity. Understanding physiological responses to different types of training and competition
allows for the development of strategies to prevent overtraining and promote effective recovery. This holistic approach ensures that athletes maintain
peak performance levels while minimizing the likelihood of injuries that could jeopardize their careers (Lin & Li, 2023).

Despite the clear benefits, several challenges hinder the seamless integration of physiological sciences into sports management. A primary challenge is
the need for interdisciplinary collaboration. Effective integration requires cooperation among sports scientists, coaches, medical professionals, and
athletes. Each of these stakeholders brings unique expertise and perspectives, but aligning their goals and methodologies can be complex. Communication
barriers and differing priorities can impede the implementation of scientifically informed practices (Rodriguez & Vega, 2020).

Resource constraints represent another significant challenge. Acquiring and maintaining advanced monitoring equipment, along with hiring specialized
personnel, requires substantial financial investment. Many sports organizations, particularly at the amateur and semi-professional levels, may lack the
resources necessary to fully embrace physiological sciences. This disparity creates an uneven playing field, where only well-funded organizations can
afford to implement cutting-edge technologies and methodologies (Zemkova & Zapletalova, 2022).

Additionally, ethical considerations related to data privacy and consent cannot be ignored. Collecting and analyzing physiological data involve sensitive
information about an athlete’s health and performance. Ensuring that this data is handled responsibly and ethically is paramount. Athletes must be fully
informed about how their data will be used and must consent to its collection and analysis. Failure to address these ethical concerns can lead to distrust
and resistance from athletes, undermining the potential benefits of physiological sciences (Terason et al., 2022).
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While the challenges are significant, the opportunities for advancement are equally compelling. One of the most promising areas lies in personalized
training and nutrition. By leveraging physiological data, sports scientists can develop individualized training programs that cater to the specific needs and
goals of each athlete. This personalized approach not only enhances performance but also promotes long-term health and well-being (Milewski et al.,
2022).

The use of data analytics and machine learning algorithms offers another avenue for advancement. These technologies can process vast datasets to identify
patterns and trends that may not be immediately apparent. For example, machine learning models can predict injury risk based on an athlete’s training
load and physiological responses. By proactively addressing these risks, sports organizations can significantly reduce injury incidences and improve
overall team performance (Botek et al., 2020).

Continuous education and professional development are also crucial for the successful integration of physiological sciences. Coaches, trainers, and sports
managers must stay abreast of the latest scientific advancements and technological innovations. Regular workshops, seminars, and certification programs
can ensure that these professionals are equipped with the knowledge and skills necessary to effectively implement science-based practices (Ganster et al.,
2018).

Integrating physiological sciences into sports management holds immense potential for transforming the way athletes train, compete, and recover. By
adopting a scientific approach, sports organizations can enhance performance, prevent injuries, and promote the long-term health of athletes. However,
realizing these benefits requires overcoming significant challenges, including the need for interdisciplinary collaboration, the allocation of adequate
resources, and the ethical management of data. By addressing these challenges and leveraging the opportunities provided by technological advancements
and continuous education, the sports industry can fully harness the power of physiological sciences to achieve excellence.

1.1 Research Problem

Despite the significant progress and potential benefits of integrating physiological sciences into sport management, several ongoing challenges hinder
their full and effective adoption. The core problem is the multifaceted barriers that sport organizations, particularly those operating at the amateur and
semi-professional levels, face when attempting to implement these scientific approaches.

One of the most pressing issues is the lack of collaboration between different disciplines. Effective integration of physiological sciences requires
coordinated efforts between sport scientists, coaches, medical professionals, and athletes. However, these stakeholders often operate in silos, with limited
communication and alignment of objectives and methodologies. This fragmentation can lead to suboptimal implementation of scientifically informed
practices and reduced overall effectiveness. Resource constraints exacerbate the problem. The financial investment required to purchase and maintain
advanced monitoring equipment and to hire specialized staff is significant. Many sport organizations struggle to secure the necessary funding, creating
an uneven playing field where only well-funded entities can afford to implement the latest technologies and methodologies. This disparity limits access
to physiological sciences for a broader range of athletes and teams.

In addition, ethical considerations regarding data privacy and consent present significant barriers. The collection and analysis of physiological data
involves sensitive information about athletes’ health and performance. Ensuring that this data is managed responsibly and ethically is critical to
maintaining trust and compliance with legal standards. However, inadequate policies and practices regarding data handling can lead to privacy breaches,
mistrust, and resistance from athletes, undermining the potential benefits of integrating physiological sciences.

Finally, there is a gap in continuing education and professional development among coaches, trainers, and sport managers. Keeping up with the latest
scientific developments and technological innovations is essential to effectively applying physiological sciences in sport management. However, many
professionals lack access to regular training and certification programs, limiting their ability to apply new knowledge and skills to their practice.

Addressing these challenges is critical to harnessing the full potential of physiological sciences in sport management. This study aims to explore these
barriers in depth and propose strategic solutions to overcome them, thereby enhancing the overall effectiveness and accessibility of physiological sciences
in the sports industry.

1.2 Research objectives

. Investigate the barriers and opportunities in integrating physiological sciences into sports management practices. By identifying key challenges
and proposing strategic solutions

. Promote the application of physiological sciences to improve athletic performance, prevent injuries, and improve the overall health and well-
being of athletes.
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2. Methodology
2.1 Research Method

This study relies on a mixed-methods research design, combining both quantitative and qualitative approaches to provide a comprehensive understanding
of the challenges and opportunities in integrating physiological sciences into sports management. The quantitative component involves the use of a
structured questionnaire, while the qualitative component includes interviews with key stakeholders in this field.

2.2 Research Sample

The study included 20 participants, including sports managers, coaches, physiologists, and athletes. Participants were selected based on their experience
in sports management.

2.3 Data Collection Tools

The Competency of Sports Managers Scale (COSM) was used to assess competencies in sports management, with questions modified to explore the
integration of physiological sciences.

2.4 Procedures

The questionnaire was distributed via email and online platforms. Participants gave their informed consent, and confidentiality was maintained throughout
the study.

2.5 Selection of COSM Questionnaire

. Questionnaire: Competency of Sports Managers Scale (COSM)

e  Validation: The COSM questionnaire was validated and deemed appropriate for assessing competencies in sports management.
Preparation: Format the questionnaire for online distribution using platforms such as Google Forms, SurveyMonkey, or Qualtrics.

e  Ensure the questionnaire is clear, accessible, and includes instructions for participants.
Distribution:

e  Email Invitations: Send emails to potential participants with a link to the online questionnaire.

e  Social Media: Share the survey link on social media platforms and relevant professional networks.

e  Sports Organizations: Collaborate with sports organizations to distribute the questionnaire among their members.
2.6 Statistical Analysis

Quantitative Analysis Descriptive statistics were calculated for demographic data. Means and standard deviations were used to summarize responses to
Likert scale questions. Inferential statistics, such as t-tests, were conducted to explore differences between groups using the SPSS statistical package.

Qualitative Analysis Thematic analysis was performed on open-ended responses. Answers were coded to identify common themes related to the
challenges and opportunities in applying physiological sciences.

3. Results

Table 1 - Results of statistical analysis of challenges and opportunities in the application of physiological sciences in modern sports management

Number  Question Mean Standard T- ANOVA

Deviation Test Analysis
1 I have a strong understanding of sports management principles. 3.8 0.480 0.152 0.211325
2 I am confident in my ability to effectively manage sports teams. 4.0 0.508 0.706 0.493036
3 | stay updated with the latest trends and technologies in sports 3.8 0.495 0.735 0.672027

management.
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4 I have a good understanding of physiological sciences and their 3.8 0.493 0.804 0.018527
applications in sports.

5 The integration of physiological sciences has improved athlete 4.05 0.480 0.158 0.562640
performance in my experience.

6 | regularly use physiological data to inform training and recovery 3.7 0.521 0.571 0.573230
programs.

7 There are sufficient resources available for applying physiological 3.0 0.529 0.805 0.521036
sciences in my institution.

8 Individual diversity among athletes makes it difficult to standardize 3.8 0.514 0.984  0.463250
programs.

9 The technological integration of physiological monitoring tools is 3.95 0.506 0.406 0.506013
complex.

10 Ethical concerns regarding data privacy hinder the use of physiological  3.55 0.504 0.826 0.824035
data.

11 Financial constraints limit the implementation of advanced physiological ~ 4.05 0.524 0.798 0.754290

technologies.

12 Physiological sciences can significantly enhance athlete performance. 4.25 0.509 0.436 0.506300

13 The use of physiological data can help prevent and better recover from 4.4 0.506 0.463 0.728690
injuries.

14 Data-driven decision-making improves training and competition 4.25 0.520 0.576 0.523410
strategies.

15 There is potential for continuous innovation in sports management 4.3 0.505 0.852 0.793021

through physiological sciences.

The survey results indicate a generally positive outlook on the integration of physiological sciences in sports management. Respondents reported strong
understanding (Mean=3.8) and confidence (Mean=4.0) in managing sports teams, staying updated with trends and technologies (Mean=3.8), and
recognizing the performance improvements from integrating physiological sciences (Mean=4.05). They also regularly use physiological data (Mean=3.7)
and acknowledge the potential for continuous innovation (Mean=4.3) and significant enhancements in athlete performance (Mean=4.25). Financial
constraints (Mean=4.05) and ethical concerns regarding data privacy (Mean=3.55) were notable challenges. The T-Test and ANOVA values generally
indicated no significant differences among groups, except for understanding physiological sciences (ANOVA=0.018527), suggesting varying levels of
knowledge among respondents. Overall, there is strong agreement on the benefits of data-driven decision-making (Mean=4.25) and the use of
physiological data to prevent and recover from injuries (Mean=4.4). These insights reflect the positive impact and potential of physiological sciences in
sports management despite certain challenges.

4. Discussion

The demographic profile of the respondents shows a diverse group of sports management professionals, including sports managers, coaches, physiologists,
and athletes. An average age of 35 years and 10 years of experience indicates that the respondents are experienced and likely to provide informed insights.
This diversity ensures that the survey captures a broad perspective on the application of physiological sciences in sports management. An average score
of 3.8 indicates that most respondents feel they have a strong understanding of sports management principles. This is critical as a solid foundation in
management principles is essential for integrating advanced practices such as physiological sciences (Jones & Jones, 2011). With an average score of 4.0,
respondents generally feel confident in their ability to manage sports teams effectively. This confidence is likely to facilitate the adoption of new
techniques and methodologies (Smith, 2018). An average score of 3.8 shows a proactive attitude towards keeping up with the latest developments in
sports management. Staying updated is essential for integrating physiological sciences, which are rapidly evolving (Brown, 2020). An average score of
3.8 reflects a good level of understanding of physiological sciences and their applications in sports. This suggests that participants recognize the
importance of these sciences in enhancing performance (Williams et al., 2019). An average score of 4.05 indicates strong agreement that integrating
physiological sciences improves athlete performance. This aligns with numerous studies demonstrating the benefits of physiological monitoring and
tailored training programs (Halson, 2014). An average score of 3.7 suggests that while physiological data is regularly used, there is still room for more
consistent application. Barriers such as resource constraints and lack of training may explain this discrepancy (Carling et al., 2018). A low average score
of 3.0 indicates that many respondents feel there are insufficient resources to effectively apply physiological sciences. This highlights the need for better
funding and access to necessary technologies (Coutts, 2016). An average score of 3.8 indicates that individual variability among athletes poses a
significant challenge in standardizing programs. This variability requires a personalized approach, which may be resource-intensive (Bishop, 2008). An
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average score of 3.95 suggests that integrating technological tools is seen as complex. This complexity may stem from the need for specialized knowledge
and training to effectively use advanced monitoring systems (Saw et al., 2016). Ethical concerns related to data privacy received an average score of 3.55.
Protecting the personal and health data of athletes is an increasing concern, and strong data management practices are needed to address these issues
(Pitsiladis et al., 2016). Financial constraints received an average score of 4.05, emphasizing that funding limitations are a major barrier. Advanced
physiological technologies and the expertise required to use them are often expensive, making them inaccessible to some organizations (Costello et al.,
2014). A high average score of 4.25 indicates a strong belief in the potential of physiological sciences to enhance performance. Tailored training and
recovery programs based on physiological data can significantly improve outcomes (Smith, 2019). The highest average score of 4.4 reflects the recognized
value of physiological data in preventing injuries and improving recovery processes. This aligns with research showing that monitoring physiological
markers can aid in early detection of injury risks (Thornton et al., 2017). With an average score of 4.25, respondents value the role of data-driven strategies
in improving training and competition outcomes. Evidence-based approaches are increasingly preferred in sports management for their effectiveness
(Bishop, 2018). An average score of 4.3 indicates the potential for continuous innovation in sports management through physiological sciences. Ongoing
development of new tools and methodologies can keep organizations at the forefront of enhancing athletic performance (McGuigan, 2017). Challenges:
Common challenges include financial constraints, difficulty standardizing programs due to individual differences, and privacy concerns. These challenges
align with quantitative findings and emphasize the need for targeted solutions. Examples provided by respondents, such as the use of wearable technology
and data-driven recovery programs, illustrate the practical benefits of integrating physiological sciences.( AL-nedawi,2023) These success stories
highlight the potential for broader application if challenges can be addressed. Participants expressed a need for more funding, training, improved data
management systems, and access to expert networks. Addressing these needs would facilitate better integration of physiological sciences in sports
management. The survey results provide valuable insights into the current state of physiological sciences in sports management. While there are significant
challenges, particularly regarding resources and complexity, the opportunities for enhancing athlete performance and fostering innovation are substantial.
Addressing the identified challenges through targeted funding, training, and ethical practices can unlock the full potential of physiological sciences in
this field.

5. Conclusion

Integrating physiological sciences into sports management holds significant potential to enhance athletic performance, prevent injuries, and promote long-
term health. Personalized training and nutrition, data analytics, and continuous professional development are key opportunities for advancement.
However, challenges such as the need for interdisciplinary collaboration, resource constraints, and ethical considerations regarding data privacy must be
addressed. Survey results reveal a positive outlook on the integration of physiological sciences, despite notable barriers like financial constraints and
ethical concerns. To fully harness the potential of these sciences, it is essential to secure better funding, improve data management practices, and facilitate
interdisciplinary collaboration. By overcoming these challenges and leveraging technological advancements, the sports industry can achieve excellence
and innovation.
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Questionnaire on Physiological Sciences in Sports Management

Thank you for participating! This survey aims to understand the challenges and opportunities posed by integrating physiological sciences into sports
management. Your responses are confidential and will be used for academic research purposes.

First: Demographic Information

1- Age: _ 2- Gender: O Male O Female

3- Occupation: [J Sports Manager O Coach O Physiologist I Athlete I Other (please specify)

4- Years of experience in sports management

Second: General Competencies (Rate your agreement with the following statements (1 = Strongly Disagree, 5 = Strongly Agree))

I have a strong understanding of sports management principles.
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1020304050

I am confident in my ability to effectively manage sports teams.

1020304050

| stay informed about the latest trends and technologies in sports management.
1020304050

Third: Application of Physiological Sciences (Rate your agreement with the following statements (1 = Strongly Disagree, 5 = Strongly Agree))
4. | have a good understanding of physiological sciences and their applications in sports.
1020304050

5. Integrating physiological sciences has improved athletes' performance in my experience.
1020304050

6. | regularly use physiological data to inform training and recovery programs.
1020304050

7. There are sufficient resources available to apply physiological sciences in my institution.
1020304050

Fourth: Challenges in Applying Physiological Sciences (Rate your agreement with the following challenges (1 = Strongly Disagree, 5 = Strongly Agree))
8. Individual differences among athletes make it difficult to standardize programs.
1020304050

9. The technological integration of physiological monitoring tools is complex.
1020304050

10. Ethical concerns about data privacy hinder the use of physiological data.
1020304050

11. Financial constraints limit the implementation of advanced physiological technologies.
1020304050

Fifth: Opportunities in Applying Physiological Sciences (Rate your agreement with the following opportunities (1 = Strongly Disagree, 5 = Strongly
Agree))

12. Physiological sciences can significantly enhance athletes' performance.

1020304050

13. Using physiological data can help better prevent and recover from injuries.

1020304050

14. Data-driven decision-making improves training and competition strategies.

1020304050

15. There is potential for continuous innovation in sports management through physiological sciences.
1020304050

Sixth: Open-Ended Questions

What are the biggest challenges you have faced in integrating physiological sciences into sports management?
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What resources or support would help you better integrate physiological sciences into your practice?
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