ASM Sc. J., 19, 2024
https://doi.org/10.32802/asmscj.2023.1840

Sports Medicine Protocols: Guide to Injury
Management and Rehabilitation

W.Y. Leong*, J.B. Zhang2and Y.Z. Leong3

'INTI International University, Persiaran Perdana BBN, Putra Nilai, 71800 Nilai, Negeri Sembilan

23Schneider Electric Singapore, 50 Kallang Avenue, Kallang, Singapore

Sports medicine protocols are crucial manuals that provide evidence-based methods for managing

injuries, recovering from surgeries, and maximising performance for athletes of all skill levels.

Sports medicine professionals can use these protocols as standardised frameworks to evaluate,

diagnose, and treat sports-related injuries. They can also be used to help make safe and efficient

return-to-play choices. This paper offers a thorough review of sports medicine practices, including

important elements like injury evaluation, treatment options, physical therapy exercises, and

criteria for returning to the game. This research tries to improve the understanding and

application of sports.
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I. INTRODUCTION

A multidisciplinary approach is used in sports medicine to
maximise athletic performance, avoid injuries, and enable a
safe return to action after an injury (Yung, 2022). Sports
medicine requires efficient injury management and
rehabilitation procedures in order to guarantee that players
receive the right attention and assistance during their
recuperation process, Figure 1.

Even if advances in injury management and rehabilitation
have been substantial recently, there are still certain areas
that need improvement or continue to confront difficulties.
Among the crucial areas in need of development or further
focus are the following:
Tailored Rehab Procedures: Even though established

protocols are frequently followed, rehabilitation
programmes could not always be customised to meet each
athlete's unique needs, objectives, and unique injury
characteristics (Brukner, 2017). A stronger focus on
individualised rehabilitation programmes may improve

results and lower the chance of re-injury.
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MOST COMMON DIAGNOSES
SEEN IN ERs FOR SPORTS INJURIES:

COMMON INJURIES TO BODY:

Strain or sprain

Fracture

Contusions (bruises) and abrasions (scrapes)

Concussions

B 5670

Other/not stated

B 141230

Laceration
B 65560

Dislocation

B 33300

Figure 1. Common injuries and diagnoses

Psychological Support: In many situations, athletes

undergoing rehabilitation still have little access to
specialised mental health support, despite a rise in
awareness of the psychological elements of injury (Hertling,
2006). Including mental health specialists in
interdisciplinary sports medical teams should improve
athletes' access to support as they navigate the emotional
difficulties of injury.

Long-Term Monitoring and Follow-Up: It's critical to track

recovery, identify any problems, and reduce the chance of
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repeated injuries by keeping an eye on athletes' progress
and results after therapy (Mohankumar, 2014). The
implementation of follow-up and monitoring protocols over
an extended period of time may enhance the continuity of
treatment and long-term efficacy of rehabilitation
programmes (Figure 2).

Preventive Techniques: Even though there are many
injury prevention programmes available, there may be
variations in how they are adopted and used in different
sports and environments (Prentice, 2010). Overall sports-
related injury incidence may be lowered with further study
on efficacious preventative measures catered to age groups,
sports, and injury patterns.
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Figure 2. A multifaceted system map including elements
related to the choice of whether to resume sports following

anterior cruciate ligament damage

Technology Integration: Wearable sensors and tele-
rehabilitation platforms are examples of technological
innovations that show promise for improving injury
management and rehabilitation, but their widespread
integration into clinical practice is still in its early stages of
development (Jensen, 2020; Zhi, 2012; Mohankumar,
2018). To properly utilise these technologies, obstacles
pertaining to affordability, accessibility, and interaction
with current healthcare systems must be removed.

Implementing Evidence-Based Practices: There could be
shortcomings in the use of evidence-based guidelines and
protocols in actual clinical settings, even when they are
readily available. The quality and consistency of care

provided to athletes may be enhanced by initiatives to

support knowledge translation and ease the adoption of
evidence-based procedures by medical practitioners.

Reducing Socioeconomic Disparities: Certain groups,
especially those with lower socioeconomic status, may have
limited access to high-quality sports medicine services and
rehabilitation facilities. Ensuring equitable access to injury
management and rehabilitation services for all athletes
requires addressing gaps in treatment and resource
distribution (Ng, 2014).

Healthcare professionals, researchers, legislators, coaches,
players, and other stakeholders in the sports medicine
community must work together to address these issues.
Improvements in injury management and rehabilitation
techniques can be made to better meet the demands of
athletes at all levels by placing a high priority on innovation,

research, and fair access to care.

II. INTELLIGENCE INJURY MANAGEMENT

AND REHABILITATION

Artificial intelligence (AI) has the potential to completely

transform the fields of injury management and
rehabilitation by delivering individualised, data-driven
solutions, increasing productivity, and improving results.
(Ng, 2023). AI can help with injury management and
rehabilitation in the following:

Precision Diagnosis: Al systems are capable of evaluating
MRI and CT scan data to help medical practitioners
diagnose ailments precisely (Favre, 2020). More accurate
diagnosis may result from the use of machine learning
models trained on big datasets to spot minute irregularities
or patterns that a human interpreter would overlook (Tee,
2018).

Predictive analytics: Al systems are able to forecast the
chance of an injury based on a number of variables,
including training load, past injury history, and
biomechanics. Predictive algorithms can identify athletes
who are more likely to sustain an injury by evaluating data
from wearable sensors, training logs, and electronic health
records. This enables focused preventive measures, as
shown in Figure 3.

Al-powered systems have the ability to create customised
rehabilitation plans based on the unique requirements and

traits of every athlete, as seen in Figure 4. Through the
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examination of biomechanical data, functional evaluations,
and progress metrics, these systems are able to modify
rehabilitation programmes instantly, maximising healing
and lowering the chance of re-harm (Lynch, 2020;
Mohankumar, 2015).

Al-driven virtual reality (VR) and augmented reality (AR)
systems have the potential to offer patients immersive
rehabilitation experiences through interactive workouts and
simulations. With features like progress tracking,
gamification, and personalised feedback, these systems can
improve adherence, motivation, and results.

Al-enabled tele-rehabilitation solutions facilitate patients'
access to care and continuity of rehabilitation services by
enabling them to receive advice and supervision from
medical specialists remotely. Al systems are able to examine
data supplied by patients, including adherence measures
and movement patterns, in order to track development and
modify treatment regimens as necessary.

Biomechanical Analysis: In order to evaluate movement
patterns, pinpoint biomechanical risk factors, and enhance
technique during functional activities and rehabilitation
exercises, artificial intelligence algorithms can examine
biomechanical data from force plates, wearable sensors, and
motion capture systems.

Natural (NLP) for Clinical

Language Processing

Documentation: NLP algorithms can automatically extract

Static Data
Information of employer
Personal information of the injured worker
Incident and injury record
Structured

Dynamic Data

. Case manager’s assessment
Medical/rehabilitation/
workplace interventions

Structured  Unstructured

II1.

pertinent data from research articles, reports, and clinical
notes. This makes it easier to do evidence synthesis,
conduct literature reviews, and make clinical decisions on
the treatment and rehabilitation of injuries.

Al-powered decision support systems synthesise patient
data, clinical guidelines, and scientific information to help
healthcare professionals make well-informed decisions
about diagnosis, treatment planning, and rehabilitation
techniques (Mohankumar, 2015).

Even though AI has a lot of potential for managing
injuries and helping people recover, issues like algorithm
bias, data privacy, and legal restrictions must be resolved to
assure its safe and moral application. To fully utilise AI's
potential to advance sports medicine and enhance athlete
outcomes, cooperation amongst researchers, physicians,

technologists, and policymakers is crucial.

USING ARTIFICIAL INTELLIGENCE IN
INJURY MANAGEMENT AND
REHABILITATION: A CASE STUDY

In order to improve injury management and rehabilitation
procedures, we investigate the use of artificial intelligence
(AI) technologies in a sports medicine clinic in this case
study (Figure 5). With a focus on treating sports-related
injuries, the clinic hopes to enhance patient outcomes by
utilising Al-driven solutions to personalise rehabilitation

regimens increase diagnosis accuracy, and Figure 5.
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Figure 4. Smart Work Inquiry Management System Development

From amateur athletes to elite players, the sports
medicine clinic serves a wide spectrum of athletes.
Ligament sprains, muscle strains, tendon injuries, and
stress fractures are among the common injuries
encountered at the clinic. The clinic provides a wide range
of services, such as performance optimisation,
biomechanical analysis, rehabilitation programmes, and

injury assessment.

Application of Artificial Intelligence:

1. Precision Diagnosis: To aid in the diagnosis of sports-
related ailments, the clinic incorporates Al algorithms for
the study of medical imaging data, such as MRI scans.
Radiologists can identify small anomalies suggestive of
musculoskeletal ailments quickly and reliably by using
machine learning models that have been trained on huge
datasets of imaging scans. This allows for targeted and
timely therapy to be administered (King, 2020).

2. Personalised recovery Programmes: Al-powered
technologies are used to create customised recovery plans
based on each athlete's unique requirements and traits (Van,
2021). Utilising biomechanical data, functional assessments,
and progress metrics, these systems create personalised
training plans, modify frequency and intensity in response
to real-time input, and accelerate the healing process.

3. Predictive analytics: based on a number of variables,

including biomechanics, training load, and past injury

history, the clinic uses predictive analytics to identify
athletes who are more likely to sustain an injury (Moura,
2021). Predictive models create risk profiles for individual
athletes by evaluating data from wearable sensors, training
logs, and electronic health records. This allows for pre-
emptive treatments to reduce the chance of injury and
maximise performance (Ramkumar, 2021; Thomas, 2020).
4. Tele-Rehabilitation and Remote Monitoring: Al-
powered tele-rehabilitation systems are used to give
patients receiving rehabilitation remote direction and
oversight (Schwartz, 2017; Holden, 2002). By using
artificial intelligence (AI) algorithms to evaluate patient-
generated data, such as movement patterns and adherence
metrics, these platforms improve access to care and the
continuity of rehabilitation services by enabling clinicians to
remotely monitor progress, offer feedback, and modify

treatment plans as necessary, Figure 6.
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Figure 5. Machine learning techniques for predicting and
preventing sports injuries

IV. PERFORMANCE ANALYSIS

The sports medicine clinic's use of Al technology in injury
treatment and rehabilitation has produced a number of
advantageous results, including:

® Enhanced precision and effectiveness of diagnosis,
leading to prompt implementation of suitable
intervention, as illustrated in Figure 7.

® Individualised rehabilitation plans that are adapted to
each patient's needs can improve patient results,
adherence, and involvement.

e Identifying injury hazards proactively and implementing
preventative treatments can lower the occurrence of
sports-related injuries. See Figure 8 for details.

® Improved availability of rehabilitation treatments via
tele-rehabilitation platforms, especially advantageous
for underprivileged or isolated communities, as seen in
Figure 9.

The sports medicine clinic has revolutionised its approach

to injury management and rehabilitation by utilising AI-

driven solutions. This has resulted in more accurate
diagnoses, customised treatment plans, and proactive
interventions aimed at improving patient outcomes and
enhancing the well-being of athletes. The effective
incorporation of Al technology highlights how AI has the
potential to transform sports medicine procedures and
advance the field of injury care and recovery (Buchananm,
2023; Leong, 2023a; Leong, 2024a; 2024b).

e Sports Medicine Protocol, Policies, Standards, and

Governance Frameworks.

e To maintain patient safety, guarantee consistent,
evidence-based procedures, and advance high-quality
care across sports medicine settings, it is imperative to
develop rules, guidelines, and governance frameworks
for sports medicine protocols (Yap, 2023; Mohankumar,
2017; Leong, 2019). The following framework delineates

the essential elements of said policies:

1. Policy formulation

a. Stakeholder Engagement: To guarantee varied viewpoints

and buy-in, include important stakeholders in the
development process, such as athletes, sports organisations,

legislators, and healthcare professionals.

b. Evidence-Based Practices: Using feedback from reliable
sources like medical associations and research institutes,
the policy is based on the most recent data, accepted

guidelines, and best practices in sports medicine.

c. Flexibility and Adaptability: Create a policy that can be
adjusted to changing scientific findings, technological
developments, and shifts in the ways that healthcare is

delivered.

2. Rules and recommendations

a. Clinical Practice Standards: Describe the standards and
guidelines for clinical practice in sports medicine with
regard to injury assessment, protocols for rehabilitation,

criteria for returning to play, and preventive measures.

b. Quality Assurance: To monitor adherence to standards
and pinpoint areas for improvement, establish systems for
quality assurance and continuous improvement, such as

performance metrics, peer review procedures, and audits.
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c. Encourage multidisciplinary cooperation between
medical experts, coaches, sports trainers, and other relevant
parties to guarantee athletes receive comprehensive and

integrated care (Foo, 2005, Leong, 2023b, Leong, 2023c).

d. Ethical Considerations: While abiding by ethical
standards and professional codes of conduct, address
issues  pertaining to patient

ethical autonomy,

confidentiality, informed consent, and conflicts of interest.

3. Framework for governance

a. Leadership and Accountability: Assist in promoting
accountability and transparency by assigning leadership
roles and responsibilities to supervise the application and
enforcement of sports medicine procedures.

b. Training and Education: Ensure that medical
professionals and support personnel working in sports
medicine are competent in putting protocols into practice
and remaining up to date with industry innovations by

offering training and educational programmes.

c. Risk Management: Establish procedures for adverse
event reporting and risk management, together with
systems for prompt incident investigation, mitigation, and

resolution.

d. Compliance and Enforcement: Set up systems to keep an

eye on adherence to sports medical guidelines and to

enforce noncompliance with sanctions, disciplinary

proceedings, or remedial measures as necessary.

4. Observation and assessment

a. Performance Monitoring: Put in place mechanisms to
keep an eye on how well sports medicine programmes are
working and to measure important metrics like injury rates,

rehabilitation progress, and success rates for returning to

play.

b. Feedback mechanisms: To evaluate the efficacy and
acceptability of sports medicine procedures, get feedback
from athletes, coaches, and other stakeholders. Incorporate

this feedback into efforts to develop and refine policies.

c. Research and Innovation: Promote studies to assess the
effectiveness, safety, and cost-effectiveness of therapies and
provide input for upcoming protocol changes. This will
foster research and innovation in sports medicine (Yuan,

2012).

d. Compliance Audits: To guarantee that sports medical
procedures are in line with established policies, standards,
and governance frameworks, conduct routine audits and

reviews. Provide chances for ongoing improvement.

Effective sports medicine protocols must include policy
formulation, standards setting, and governance frameworks
because they lay the groundwork for the provision of

evidence-based, morally responsible, high-quality care in
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sports medicine settings. These frameworks enable the
delivery of safe, efficient, and patient-centred care for
athletes at all levels by setting clear guidelines, encouraging
interdisciplinary teamwork, and encouraging accountability

and continual improvement.
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Figure 8. Over the course of a season, individual risk levels

within a single team

e. Compliance and Enforcement: Set up systems to keep an
eye on adherence to sports medical guidelines and to
enforce with sanctions,

noncompliance disciplinary

proceedings, or remedial measures as necessary.
V. CONCLUSIONS

By incorporating artificial intelligence (AI) technologies
into injury management and rehabilitation protocols, Al

Injury Management and Rehabilitation transforms the
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