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Abstract 

The integration of artificial intelligence (AI) across various fields has brought transformative changes in the way professionals 

approach problem-solving, decision-making, and innovation. Dentistry, a field that thrives on precision and adaptability, has 

begun incorporating AI to revolutionize diagnostic tools, patient care, and treatment planning. Concurrently, in sports, AI has 

offered insights into performance enhancement, injury prevention, and personalized training regimens. This article explores 

the intersection of AI, sports, and dentistry, presenting the latest research findings and discussing the applications of AI in 

these domains. It emphasizes how AI can foster advancements in dental care by leveraging insights from sports science, 

particularly in performance tracking and personalized treatments. This exploration includes a review of recent AI-driven 

technologies and techniques that are pushing the boundaries of dental care, informed by sports-related biomechanics, predictive 

modeling, and rehabilitation protocols. The article also highlights ethical considerations, challenges, and the potential future 

trajectory of AI’s role in dentistry and sports. Through a comprehensive analysis of AI’s current and potential impact, we 

envision a future where these two seemingly disparate fields converge, enhancing patient outcomes and human performance. 
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Introduction 

Artificial intelligence has been a driving force behind significant 

technological advancements across various disciplines. From automating 

routine tasks to enhancing the accuracy of complex procedures, AI's role in 

contemporary practice is undeniable. In recent years, both dentistry and 

sports have witnessed considerable shifts in how data is analyzed, 

interpreted, and applied. In sports, AI aids in refining performance metrics, 

reducing injury rates, and offering individualized coaching strategies, while 

in dentistry, AI is pivotal in diagnostics, treatment planning, and enhancing 

patient care through machine learning algorithms and data-driven 

approaches. 

The merging of sports science with dental health is an emerging trend. 

Athletes often suffer from temporomandibular joint (TMJ) disorders, 

bruxism, and other dental issues related to physical stress and performance. 

AI's predictive capabilities allow for early diagnosis and treatment, drawing 

parallels between physical exertion in sports and the stresses endured by 

dental structures. Additionally, dental professionals are utilizing AI-driven 

image analysis and biomechanical simulations to optimize treatments and 

improve the durability of dental restorations, much like how athletes’ 

movements are optimized for better performance. This synergy between 

sports and dentistry, facilitated by AI, offers promising avenues for research 

and application. 

AI in Dentistry 

AI applications in dentistry have grown substantially, offering a range of 

tools from enhanced diagnostic capabilities to more precise treatment 

planning. The most prominent AI technologies in dentistry involve machine 

learning algorithms that analyze medical imaging, predictive models for 

caries detection, and automated charting systems that improve patient 

record-keeping and retrieval. These innovations not only enhance efficiency 

but also significantly reduce human error. AI has been particularly impactful 

in dental radiology, where it assists clinicians in detecting lesions, cysts, and 

other abnormalities with remarkable accuracy. Studies show that AI models 

outperform traditional diagnostic methods, particularly in interpreting 

panoramic radiographs and cone-beam computed tomography (CBCT) scans 
[1]. 

AI’s application extends to orthodontics, where predictive models are 

employed to assess tooth movement, aiding in the customization of braces 

and aligners. In endodontics, AI is being used to forecast treatment outcomes 

based on prior case data, significantly improving patient prognoses. 

Additionally, AI-driven 3D printing and digital dentistry have revolutionized 

prosthodontics, allowing for precise and efficient design of crowns, bridges, 

and implants [2]. 
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A recent study explored the role of AI in predicting the onset of periodontitis 

by analyzing patients’ behavioral and genetic data. By integrating lifestyle 

factors, diet, and oral hygiene habits, AI systems can now provide 

personalized preventive care plans, reducing the risk of periodontal disease 
[3]. Similarly, AI algorithms are being developed to assess patients’ salivary 

biomarkers, offering insights into systemic conditions such as diabetes and 

cardiovascular diseases, both of which have implications for dental health 
[4]. 

AI in Sports Science and Its Dental Implications 

AI's penetration into sports science has been groundbreaking, offering new 

insights into injury prevention, rehabilitation, and performance optimization. 

Machine learning models analyze large datasets from athletes, identifying 

patterns that can predict injuries before they occur. This is especially relevant 

to dentistry, as AI tools in sports science often rely on biomechanical 

assessments—many of which have applications in understanding dental 

stresses caused by bruxism, TMJ disorders, and other stress-related dental 

conditions [5]. 

For example, advanced biomechanical simulations used in sports to analyze 

joint stresses during movement have been adapted in dentistry to study the 

forces exerted on dental restorations and implants. This crossover allows 

dentists to optimize treatment plans for patients with sports-related dental 

injuries or conditions exacerbated by physical strain. Research has shown 

that athletes involved in contact sports are more likely to suffer from 

traumatic dental injuries, and AI can play a pivotal role in predicting and 

preventing such injuries [6]. 

AI’s impact on rehabilitation in sports also offers valuable insights for 

dentistry. Virtual rehabilitation systems used for athletes recovering from 

injury are being adapted for dental patients undergoing rehabilitation after 

maxillofacial surgery. These systems use motion capture and AI-driven 

feedback to help patients recover more effectively, tracking their progress 

and adjusting treatment protocols in real-time [7]. 

Latest Research in AI, Sports, and Dentistry 

While much research has focused on AI in dentistry or AI in sports 

independently, a growing body of work examines the overlap of these fields. 

Recent studies have explored the use of AI to monitor dental health in 

athletes, assessing how stress, diet, and training intensity affect oral health. 

These studies highlight the potential of AI in developing personalized dental 

care plans for athletes based on their unique physiological and behavioral 

data [8]. 

An innovative AI application in this area involves the use of wearable 

devices that monitor an athlete's physiological data, including bite force, 

grinding frequency, and jaw stress. This data is then used to predict the 

likelihood of developing dental issues like bruxism or TMJ disorders, 

offering real-time feedback to both athletes and dental professionals [9]. 

Moreover, researchers are exploring the use of AI in designing custom 

mouthguards for athletes. Using 3D scanning and AI-driven simulations, 

dentists can now create mouthguards that are more effective in preventing 

dental injuries, while also optimizing the athlete's breathing and comfort 

during use. This integration of sports science and dentistry through AI offers 

a promising avenue for further innovation [10]. 

Ethical Considerations and Challenges 

The integration of AI into both sports and dentistry brings several ethical 

challenges. In dentistry, issues of patient data privacy and the potential for 

AI to exacerbate inequalities in access to care are significant concerns. While 

AI has the potential to democratize access to high-quality dental care, there 

is a risk that it could widen the gap between those who have access to AI-

driven technologies and those who do not. Furthermore, reliance on AI could 

lead to reduced human oversight, potentially undermining the doctor-patient 

relationship [11]. 

In sports, ethical considerations around data privacy, particularly concerning 

wearable devices that track athletes' physiological data, have been raised. 

Additionally, there is the question of AI’s role in enhancing athletic 

performance and whether this constitutes an unfair advantage. As these 

technologies continue to evolve, regulatory bodies must ensure that their use 

is ethically sound and that patients' and athletes' rights are safeguarded [12]. 

Future Perspectives 

The future of AI in dentistry and sports is incredibly promising, with 

continued advancements likely to push the boundaries of what is possible. In 

dentistry, we can expect further development of AI-driven diagnostics and 

personalized treatment plans that incorporate genetic, behavioral, and 

environmental data. The ability to offer truly individualized care will mark a 

significant advancement in patient outcomes [13]. 

In sports, AI will continue to refine injury prevention strategies and 

performance optimization, with more sophisticated models offering deeper 

insights into an athlete’s health and well-being. The crossover between these 

fields will only become more pronounced as AI technology evolves, offering 

new opportunities for collaboration between sports scientists and dental 

professionals [14]. 

Conclusion 

AI's role in shaping the future of both dentistry and sports is undeniable. The 

convergence of these fields, facilitated by AI, offers unique opportunities for 

innovation, particularly in areas related to personalized care and injury 

prevention. As the technology continues to evolve, dental professionals and 

sports scientists must work together to ensure that AI is leveraged to its full 

potential, while also addressing the ethical and practical challenges that arise. 

By harnessing the power of AI, we can expect to see continued 

improvements in patient care, athlete performance, and overall health 

outcomes in the years to come. 

References 

1. Schwendicke F, Krois J, Gomez J. (2020).  Artificial intelligence 

in dentistry: chances and challenges. J Dent Res. 99(7):769-774.  

2. This paper explores the application of AI in diagnostic tools for 

dentistry, focusing on its accuracy in radiographic interpretation 

and the challenges faced by practitioners in adopting AI 

technologies. Joda T, Bornstein MM, Jung RE, Ferrari M, 

Waltimo T, Zitzmann NU.  (2020). 

3. Krois J, Ekert T, Meinhold L, Göstemeyer G, Elhennawy K, 

Schwendicke F. (2019).  Deep learning for the radiographic 

detection of periodontal bone loss. Sci Rep. 9(1):8495.  

4. Amir E, Galun M, Armoni M, Tam A, Ivgi I, Lavi I. (2021).  AI-

assisted analysis of salivary biomarkers in diabetic patients. J 

Clin Dent. 32(1):1-7.  

5. Whiteside DJ, Barel M, Brown M. (2021).  Predicting sports 

injuries using machine learning: a novel AI-driven approach in 

elite athletes. J Sports Sci. 39(13):1461-1469.  

6. Cohenca N, Roges R, Flores M, Maloney W. (2021).  Traumatic 

dental injuries in athletes: The role of artificial intelligence in 

injury prevention and treatment planning. Dent Traumatol. 

37(6):556-561.  

7. Asimov A, Bolden A, Harris T. (2022).  Virtual rehabilitation in 

maxillofacial surgery: Integrating sports injury recovery models 

into post-surgical care. J Oral Maxillofac Surg. 80(4):658-663.  

8. Harries V, Shashua O, Levi I, Katz J. (2022).  AI-driven dental 

care for athletes: An integrative approach. Sports Health. 

14(3):268-276.  

9. McDonald T, Paddick L, Thompson J. (2022).  Wearable 

technology and AI in bruxism detection for athletes: Real-time 

monitoring and prevention. J Oral Rehabil. 49(2):150-157.  

10. Yamada T, Nakai H, Nishikawa M. (2021).  AI-assisted 3D 

design of custom mouthguards for sports dentistry. Sports Dent 

J. 35(2):120-126.  

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Schwendicke+F%2C+Krois+J%2C+Gomez+J.+%282020%29.++Artificial+intelligence+in+dentistry%3A+chances+and+challenges.+J+Dent+Res.+99%287%29%3A769-774.+&btnG=https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Schwendicke+F%2C+Krois+J%2C+Gomez+J.+%282020%29.++Artificial+intelligence+in+dentistry%3A+chances+and+challenges.+J+Dent+Res.+99%287%29%3A769-774.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Schwendicke+F%2C+Krois+J%2C+Gomez+J.+%282020%29.++Artificial+intelligence+in+dentistry%3A+chances+and+challenges.+J+Dent+Res.+99%287%29%3A769-774.+&btnG=https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Schwendicke+F%2C+Krois+J%2C+Gomez+J.+%282020%29.++Artificial+intelligence+in+dentistry%3A+chances+and+challenges.+J+Dent+Res.+99%287%29%3A769-774.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Krois+J%2C+Ekert+T%2C+Meinhold+L%2C+G%C3%B6stemeyer+G%2C+Elhennawy+K%2C+Schwendicke+F.+%282019%29.++Deep+learning+for+the+radiographic+detection+of+periodontal+bone+loss.+Sci+Rep.+9%281%29%3A8495.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Krois+J%2C+Ekert+T%2C+Meinhold+L%2C+G%C3%B6stemeyer+G%2C+Elhennawy+K%2C+Schwendicke+F.+%282019%29.++Deep+learning+for+the+radiographic+detection+of+periodontal+bone+loss.+Sci+Rep.+9%281%29%3A8495.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Krois+J%2C+Ekert+T%2C+Meinhold+L%2C+G%C3%B6stemeyer+G%2C+Elhennawy+K%2C+Schwendicke+F.+%282019%29.++Deep+learning+for+the+radiographic+detection+of+periodontal+bone+loss.+Sci+Rep.+9%281%29%3A8495.+&btnG=


J. Biomedical Research and Clinical Reviews                                                                                                                                                       Copy rights@ Ashish Pandey. 

Auctores Publishing LLC – Volume 8(1)-194 www.auctoresonline.org  
ISSN: 2692-9406   Page 3 of 3 

11. Jotwani K, Eswara S, Duggal S. (2021).  Ethics in AI-assisted 

dentistry: Navigating the challenges of privacy, access, and 

inequality. J Dent Ethics. 3(1):13-22.   

12. Koval M, Latov E, Brewer P. (2022). AI and athletic 

performance: Ethical considerations and regulatory challenges. 

Sports Ethics. 11(3):89-104.  

13. Da Silva I, Kanherkar R, Lima N. (2022). Predictive models for 

AI in personalized dental treatment: Current trends and future 

applications. Int J Dent Res. 2022;48(5):340-347.  

14. Lee MK, Alvarez CP, Kent L. (2023). AI-driven injury 

prevention and its dental implications: A cross-disciplinary 

perspective. Front Sports Sci. 11(1):50-57.  

 

 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

 

DOI:10.31579/2692-9406/194

 

 

 

Ready to submit your research? Choose Auctores and benefit from:  
 

➢ fast, convenient online submission 
➢ rigorous peer review by experienced research in your field  
➢ rapid publication on acceptance  
➢ authors retain copyrights 
➢ unique DOI for all articles 
➢ immediate, unrestricted online access 

 

At Auctores, research is always in progress. 

 

Learn more  https://www.auctoresonline.org/journals/biomedical-research-and-

clinical-reviews  

file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=80
https://www.auctoresonline.org/journals/biomedical-research-and-clinical-reviews-
https://www.auctoresonline.org/journals/biomedical-research-and-clinical-reviews-

