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Introduction

The COVID-19 pandemic significantly altered sports participation and injury pat-
terns. Initial lockdowns reduced acute injuries, but subsequent periods saw shifts
towards overuse injuries or increased injury severity as athletes returned with al-
tered training loads. Public health measures and interrupted training were crucial
in these shifts, highlighting the need for adaptable injury prevention strategies dur-
ing global health crises [1].

Key risk factors are paramount for prevention. Intrinsic factors like previous injury,
age, and biological sex, alongside extrinsic factors such as training load, sport
type, and playing surface, consistently predict injury risk. Understanding these is
vital for developing targeted prevention programs and individualized athlete man-
agement strategies to reduce injury incidence [2].

Sports injuries in pediatric and adolescent athletes present unique challenges due
to growth and developmental stages. Common injuries include fractures, sprains,
and concussions, often linked to growth plate vulnerabilities, sport-specific de-
mands, and inadequate skill development. Epidemiology varies by age, sport,
and sex, emphasizing age-appropriate training, proper technique, and specialized
prevention for young athletes [3].

Differences in injury rates and types exist between male and female athletes. Fe-
males often experience higher rates of certain non-contact injuries, particularly
ACL tears, attributed to anatomical, hormonal, and biomechanical factors. Males
might have higher overall injury rates in some contact sports. Recognizing these
sex-related patterns is crucial for designing gender-specific prevention and reha-
bilitation protocols [4].

Neuromuscular training (NMT) programs are highly effective in preventing sports
injuries in adolescent athletes. These programs incorporate strength, balance,
plyometrics, and agility exercises, significantly reducing lower extremity injuries,
especially ACL injuries. Implementing structured NMT as part of regular training
can notably improve injury prevention outcomes in young athletes, supporting safe
participation and long-term athletic development [5].

Returning to sport after a concussion requires a comprehensive, individualized,
and carefully phased approach. Decisions should not rely solely on symptom res-
olution but integrate objective assessments of neurocognitive function, balance,
and physical exertion tolerance. Expert opinion supports a gradual return-to-play
protocol, advancing only when an athlete remains asymptomatic, minimizing pro-
longed recovery or severe secondary injuries [6].

Sports injuries often trigger significant psychological responses, including anxiety,
depression, anger, and fear of re-injury, profoundly impacting rehabilitation and re-
turn to sport. Effective psychological support, such as coping skills training, goal

setting, and social support, is crucial for mitigating negative emotional states, en-
hancing adherence to rehabilitation, and fostering a positive mindset. Addressing
these mental health aspects is as important as physical recovery [7].

The relationship between training load and injury risk is complex and non-linear.
Both excessively high and acutely low training loads, especially when fluctuat-
ing rapidly, can increase injury likelihood. Effective load management involves
carefully monitoring acute and chronic loads, implementing gradual progressions,
and ensuring adequate recovery to maintain athlete health while optimizing perfor-
mance. A well-managed training load is a critical component of injury prevention
[8].

Making return-to-play decisions after a sports injury involves a multifaceted ap-
proach, extending beyond physical recovery. Key determinants include clini-
cal readiness, functional performance, psychological preparedness, and shared
decision-making involving the athlete, medical staff, and coaches. A structured
framework incorporating these biopsychosocial factors is essential to ensure a
safe and successful return to competition, minimizing re-injury risk and promot-
ing long-term athletic well-being [9].

Athlete burnout is a significant psychological state characterized by emotional and
physical exhaustion, reduced accomplishment, and devaluation of sport, often pre-
ceding or co-occurring with increased sports injuries. This confirms a robust link
between burnout and heightened injury risk. Addressing psychological well-being,
workload management, and providing adequate recovery are crucial strategies for
preventing burnout and reducing injury susceptibility, emphasizing the mind-body
connection in sports health [10].

Description

Sports injuries are a pervasive concern in athletics, with their incidence influenced
by a complex interplay of factors. The COVID-19 pandemic, for instance, dramati-
cally reshaped injury patterns; initial lockdowns led to fewer acute injuries, but the
subsequent return to activity saw a rise in overuse injuries as athletes coped with
altered training conditions and public health measures [1]. Beyond global events,
understanding intrinsic factors such as an athlete’s age, biological sex, and his-
tory of previous injuries is crucial. Extrinsic elements, including training load, the
specific demands of a sport, and the playing surface, also consistently contribute
to injury risk. Identifying these diverse factors is fundamental for developing tar-
geted prevention strategies and individualizedmanagement plans across all sports
disciplines [2].

Special considerations are vital for pediatric and adolescent athletes, whose de-
veloping bodies present unique vulnerabilities. Fractures, sprains, and concus-
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sions are common, often exacerbated by growth plate sensitivities, sport-specific
stresses, and evolving skill sets. The epidemiology of these injuries varies sig-
nificantly by age, sport, and sex, underscoring the necessity for age-appropriate
training programs, meticulous instruction in technique, and specialized prevention
initiatives tailored to safeguard the long-term health and continued athletic partic-
ipation of young individuals [3]. Furthermore, distinct sex-related differences in
injury patterns are evident. Females frequently exhibit higher rates of non-contact
injuries, particularly Anterior Cruciate Ligament (ACL) tears, attributed to anatomi-
cal, hormonal, and biomechanical distinctions. Conversely, males may experience
higher overall injury rates in certain contact sports. Recognizing these gender-
specific epidemiological trends is critical for designing effective prevention and
rehabilitation protocols [4].

Proactive intervention strategies hold significant promise in mitigating injury risk.
Neuromuscular training (NMT) programs, for example, have proven highly effec-
tive in preventing sports injuries among adolescent athletes. These programs typ-
ically integrate a comprehensive suite of exercises focusing on strength, balance,
plyometrics, and agility. Their consistent implementation has been shown to sig-
nificantly reduce the risk of lower extremity injuries, especially ACL injuries. In-
corporating structured NMT as a regular part of an athlete’s training regimen can
profoundly improve injury prevention outcomes, fostering safe participation and
supporting long-term athletic development [5]. Effective load management also
stands as a cornerstone of injury prevention. The relationship between training
load and injury risk is complex and non-linear; both excessively high loads and
rapid fluctuations, or even acutely low loads, can heighten susceptibility. Metic-
ulous monitoring of acute and chronic training loads, gradual progression, and
ensuring adequate recovery are essential to maintain athlete health and optimize
performance [8].

The psychological impact of sports injuries is as significant as the physical trauma.
Athletes often experience a range of profound psychological responses, includ-
ing anxiety, depression, anger, and a pervasive fear of re-injury, all of which can
severely impede rehabilitation and the eventual return to sport. Therefore, robust
psychological support, encompassing coping skills training, realistic goal setting,
and strong social support networks, is indispensable. Such support not only al-
leviates negative emotional states but also significantly enhances adherence to
rehabilitation protocols and cultivates a positive, resilient mindset throughout the
recovery journey. Addressing these mental health dimensions is an integral part
of holistic recovery [7]. A related concern is athlete burnout, a psychological state
marked by emotional and physical exhaustion, diminished accomplishment, and a
devaluation of sports. This condition is strongly linked to an increased risk of sports
injuries. Consequently, prioritizing psychological well-being, managing workload
effectively, and ensuring ample recovery are vital strategies not only for prevent-
ing burnout but also for reducing injury susceptibility, underscoring the deep mind-
body connection in athletic health [10].

Returning to sport after an injury, particularly after a concussion, demands a metic-
ulous and multi-faceted approach. For concussions, return-to-sport decisions must
extend beyond mere symptom resolution, integrating objective assessments of
neurocognitive function, balance, and tolerance for physical exertion. A gradual
return-to-play protocol, allowing progression only when an athlete remains asymp-
tomatic, is strongly supported by expert opinion to minimize prolonged recovery or
more severe secondary injuries [6]. More broadly, return-to-play decision-making
after any sports injury involves several critical determinants: clinical readiness,
demonstrated functional performance, the athlete’s psychological preparedness,
and a shared decision-making process involving the athlete, medical staff, and
coaches. A structured framework that thoughtfully integrates these biopsychoso-
cial factors is paramount to ensuring a safe and successful return to competition,
thereby minimizing the risk of re-injury and promoting an athlete’s long-term well-
being [9].

Conclusion

Sports injuries are a multifaceted challenge influenced by various intrinsic, extrin-
sic, and environmental factors. The COVID-19 pandemic altered injury patterns,
shifting from fewer acute injuries during lockdowns to more overuse injuries upon
return to play due to altered training. Key risk factors for injuries include previ-
ous injury history, age, sex, training load, sport type, and playing surface. Pedi-
atric and adolescent athletes face unique injury challenges related to growth plates,
sport-specific demands, and skill development, necessitating age-appropriate pre-
vention. Sex-related differences are also notable, with females often experiencing
higher rates of ACL tears and non-contact injuries, while males may have higher
overall rates in contact sports.

Effective injury prevention strategies are critical. Neuromuscular training (NMT)
programs are highly effective for adolescent athletes, reducing lower extremity in-
juries through strength, balance, plyometrics, and agility exercises. Concussion
management requires a phased return-to-sport approach, integrating neurocogni-
tive and physical assessments beyond symptom resolution. Load management is
also vital, as both excessively high and acutely low, fluctuating training loads in-
crease injury risk, emphasizing gradual progression and adequate recovery. The
psychological impact of injuries, including anxiety, depression, and fear of re-
injury, significantly affects rehabilitation. Psychological support is crucial, as is
addressing athlete burnout, which is strongly linked to increased injury susceptibil-
ity. Comprehensive return-to-play decisions involve clinical readiness, functional
performance, psychological preparedness, and shared decision-making to ensure
athlete well-being.

Acknowledgement

None.

Conflict of Interest

None.

References

1. Luca Ruggiero, Francesco D’Angelo, Emilia Russo. “The impact of COVID-19 pan-
demic on sports injuries: a systematic review.” J Orthop Surg Res 18 (2023):642.

2. Jian Li, Yuan Qu, Jing Li. “Risk factors for sports injuries: A systematic review and
meta-analysis.” J Sports Sci 39 (2021):2639-2649.

3. Dhaval R. Patel, Brett Roth, Max Pytiak. “Epidemiology of Sports Injuries in Pe-
diatric and Adolescent Athletes: A Systematic Review.” Curr Sports Med Rep 19
(2020):382-389.

4. Milan Gacesa, Jovana Gacesa, Ann Marie Gibson. “Sex-related differences in
sports injury epidemiology: A systematic review and meta-analysis.” J Sports Sci
40 (2022):791-806.

5. David Hammes, Mario Bizzini, Ruedi Rössler. “Effectiveness of neuromuscular
training for preventing sports injuries in adolescent athletes: a systematic review
and meta-analysis.” Br J Sports Med 55 (2021):906-915.

6. Anthony P. Kontos, R.J. Elbin, Brian M. Lau. “Return to sport after concussion: a
systematic review of the evidence and expert opinion.” J Athl Train 55 (2020):512-
520.

Page 2 of 3

https://pubmed.ncbi.nlm.nih.gov/37648937/
https://pubmed.ncbi.nlm.nih.gov/37648937/
https://pubmed.ncbi.nlm.nih.gov/34407817/
https://pubmed.ncbi.nlm.nih.gov/34407817/
https://pubmed.ncbi.nlm.nih.gov/32915867/
https://pubmed.ncbi.nlm.nih.gov/32915867/
https://pubmed.ncbi.nlm.nih.gov/32915867/
https://pubmed.ncbi.nlm.nih.gov/35227181/
https://pubmed.ncbi.nlm.nih.gov/35227181/
https://pubmed.ncbi.nlm.nih.gov/35227181/
https://pubmed.ncbi.nlm.nih.gov/33827820/
https://pubmed.ncbi.nlm.nih.gov/33827820/
https://pubmed.ncbi.nlm.nih.gov/33827820/
https://pubmed.ncbi.nlm.nih.gov/32412702/
https://pubmed.ncbi.nlm.nih.gov/32412702/
https://pubmed.ncbi.nlm.nih.gov/32412702/


Dubois H. J Sports Med Doping Stud, Volume 15:5, 2025

7. Christopher R.D. Wagstaff, Gordon Waddington, Sheldon Hanton. “Psychological
Responses to Sport Injury and Rehabilitation: A Systematic Review and Meta-
Analysis.” J Sports Sci 38 (2020):1619-1631.

8. Steinar Rogan, Bent R. Rønnestad, Stig Larsen. “The Relationship Between Train-
ing Load and Injury in Sport: A Systematic Review and Meta-Analysis.” Sports Med
52 (2022):1251-1272.

9. Riad Al-Attar, Emad Mansour, Mario Bizzini. “Return to play decision-making after
sport injury: A systematic review of frameworks and determinants.” J Orthop Sci 28

(2023):647-657.

10. Henrik Gustafsson, Lou De Bruin, Markus Börsbo. “Burnout and sports injuries
in athletes: a systematic review and meta-analysis.” Scand J Med Sci Sports 33
(2023):2361-2374.

How to cite this article: Dubois, Hugo. ”Sports Injuries: Prevention, Manage-
ment, Recovery.” J Sports Med Doping Stud 15 (2025):448.

*Address for Correspondence: Hugo, Dubois, Department of Sports Science, University of Lyon, Lyon, France, E-mail: hugo@dubois.fr

Copyright: © 2025 Dubois H. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use,
distribution and reproduction in any medium, provided the original author and source are credited.

Received: 01-Sep-2025, Manuscript No. Jsmds-25-175816; Editor assigned: 03-Sep-2025, PreQC No. P-175816; Reviewed: 17-Sep-2025, QC No. Q-175816; Revised:
22-Sep-2025, Manuscript No. R-175816; Published: 29-Sep-2025, DOI: 10.37421/2161-0673.2025.15.448

Page 3 of 3

https://pubmed.ncbi.nlm.nih.gov/32579294/
https://pubmed.ncbi.nlm.nih.gov/32579294/
https://pubmed.ncbi.nlm.nih.gov/32579294/
https://pubmed.ncbi.nlm.nih.gov/35270634/
https://pubmed.ncbi.nlm.nih.gov/35270634/
https://pubmed.ncbi.nlm.nih.gov/35270634/
https://pubmed.ncbi.nlm.nih.gov/36717387/
https://pubmed.ncbi.nlm.nih.gov/36717387/
https://pubmed.ncbi.nlm.nih.gov/36717387/
https://pubmed.ncbi.nlm.nih.gov/37735391/
https://pubmed.ncbi.nlm.nih.gov/37735391/
https://pubmed.ncbi.nlm.nih.gov/37735391/
mailto:hugo@dubois.fr
https://www.hilarispublisher.com/sports-medicine-doping-studies.html

