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Introduction
The expanding global popularity of sports has made the “sports 
industry” extremely competitive and financially attractive for 
athletes, with many aspiring to elite professionalism. In today’s 
competitive sports, seriously injured athletes are typically under 
pressure to return to competition as soon as possible, a demand 
placed on the athlete and the team management. Athletes may 
lose their spot on the squad because of the highly competitive 
environment, putting them under increased pressure to return. 
[1] Approximately 30 million teenagers and youngsters in the 
United States alone participate in some type of organized sport.
[2] Engaging in sports and physical activities offers numerous 
physical and mental health benefits, but it also poses the risk of 
injuries. This white paper sheds light on the most common sports 
injuries, preventive measures, and the crucial role of physical 
therapy in the assessment, treatment, and rehabilitation of athletes. 
By emphasizing early intervention, personalized care, and a focus 
on prevention, we can help athletes recover and return to the game 
stronger than before.

Common Sports Injuries
A.	 Types of Musculoskeletal Injuries
Musculoskeletal injuries in athletes include fractures, dislocations, 
sprains, strains, tendinitis, and bursitis. These words are defined 
further below.
1)	 Fracture of a Bone: A fracture is a break in the bone caused 

by either a single, severe injury (acute fracture) or recurring 
stress (stress fracture). Growth plate fractures are specific to 
developing children.

	 •Acute fractures: A fracture can be caused by a fall, 

automobile accident, or blow, and the severity depends on 
the force that produced the break. The bone may crack, break 
completely, or shatter. Injuries that break through the skin 
to the bone, known as complex fractures, are particularly 
dangerous due to the increased risk of infection. The majority 
of acute fractures are life-threatening.

	 •Stress fractures: Stress fractures are most common in the 
lower extremity’s weight-bearing bones. The femur, tibia, 
and fibula, as well as the foot bones, are examples of them. 
They are widespread in activities with repetitive impact, 
mainly running or jumping sports like gymnastics, tennis, 
and basketball.

	 •The growth plate fractures: The growth plate is a cartilage 
area near the ends of long bones that allows them to stretch 
until youngsters reach their full height. Growth plates are 
especially vulnerable to injury until they are converted to 
bone, which happens around the age of 20. A single traumatic 
incident, such as a fall or a car accident, can cause growth 
plate fractures, as can persistently stress and misuse.

2)	 Sprains: Sprains are tears or stretches in ligaments, which 
are connective tissue bands that connect the ends of bones. 
Trauma, such as a fall or a blow, can induce sprains by causing 
a joint to move out of place. Sprains can be classified as first, 
second, or third degree (from barely strained ligament to 
complete tear). Ankles, knees, and wrists are the body parts 
most prone to sprains.

3)	 Dislocation: A joint is considered to be dislocated when the 
two bones that make up the joint become separated. Contact 
sports, such as football and basketball, as well as high- 
impact sports and sports that require considerable stretching 
or falling, cause the majority of dislocations. A dislocated 
joint usually necessitates prompt medical attention, but the 
bones can sometimes realign on their own. Dislocations are 
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painful injuries that most usually affect the shoulders, elbows, 
fingers, kneecap, and femur-tibia or knee joint.

 

Figure 1: Number of Injuries among Individuals 25 to 40 
years and by gender. Source: ASPE computations from U.S. 
Consumer Product Safety Commission’s National Electronic 
Injury Surveillance System for 2012

4)	 Tendinitis: Tendinitis is an inflammation of the tendon, 
a fibrous band of tissue that connects muscles to bones. 
Frequently, the shoulder, elbow, wrist, hip, knee, or ankle 
are afflicted. Tendinitis can be induced by a sudden injury, 
although it is more commonly produced by repeating the 
same motion. Carpenters, gardeners, musicians, and some 
types of athletes, such as golfers and tennis players, are more 
likely to get tendinitis. Tendons grow less flexible as we age, 
increasing the likelihood of tendinitis.

5)	 Bursitis: Bursitis is an inflammation of the bursae (plural 
of “bursa”), which are tiny, fluid-filled sacs that serve as 
cushions between a bone and other moving parts like muscles, 
tendons, or skin. Bursitis can be induced by a single event, 
such as a blow or a tumble. It can also be caused by repeatedly 
performing the same motion, such as throwing a ball, or by 
applying extended pressure, such as kneeling on a hard surface 
or resting on the elbows. The shoulders, elbows, hips, and 
knees are the most typically affected areas [3].

The estimated rate of sports-related injuries among individuals 
above the age of 25 is:
•	 Bicycling – 126.5 per 100,000 individuals
•	 Basketball – 61.2 per 100,000 individuals
•	 Baseball and softball – 41.3 per 100,000 people
•	 Football – 25.2 per 100,000 individuals
•	 Soccer – 23.8 per 100,000 individuals

Figure 2: Common type of injury by sport among individual 
age 25 to 40 years. Source: ASPE computations from U.S. 
Consumer Product Safety Commission’s National Electronic 
Injury Surveillance System for 2012

B. Neuromuscular Injury 
•	 Strain: A strain is an injury to a muscle or tendon (the tissue 

that connects muscle to bone). It occurs when the muscle 
or tendon is overstretched or torn, usually due to excessive 
force or overuse. Strains can cause pain, swelling, bruising, 
and reduced range of motion.

•	 Contusion: A contusion is a bruise that results from a direct 
blow to a muscle, causing bleeding and inflammation within 
the muscle tissue. Contusions can cause pain, tenderness, 
swelling, and discoloration of the skin. They can also affect 
the function of the muscle, leading to stiffness, weakness, 
and reduced range of motion.

•	 Cramps: A cramp is a sudden, involuntary, and painful 
contraction of a muscle or a group of muscles. Cramps can 
be caused by various factors, such as dehydration, electrolyte 
imbalance, muscle fatigue, nerve compression, or certain 
medications.

Neuromuscular injuries can be prevented by warming up before 
physical activity, stretching regularly, staying hydrated, eating a 
balanced diet, and avoiding overexertion or repetitive movements. 
If you experience a neuromuscular injury, you should consult a 
doctor for proper diagnosis and treatment.

You might need to take painkillers or anti-inflammatory 
medications, rest, ice, compress, and elevate the injured area, as 
well as undergo physical therapy or surgery, depending on the 
kind and degree of the injury.

1) Cardiorespiratory Injuries [65, 66]: Cardiorespiratory injuries 
are injuries that affect the heart or the lungs, or the ability to deliver 
oxygen and nutrients to the muscles and organs. Cardiorespiratory 
injuries can impair physical performance, cause serious health 
complications, and even lead to death. In sports, cardiorespiratory 
injuries can result from various factors, such as:
	 • Exertional Heat Illness: This is a condition that occurs 

when the body’s temperature rises above its normal range due 
to excessive heat production or inadequate heat dissipation. 
Exertional heat illness can cause dehydration, electrolyte 
imbalance, muscle cramps, heat exhaustion, and heat stroke. 
Heat stroke is a life-threatening emergency that requires 
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immediate medical attention.
	 • Exertional Hyponatremia: This is a condition that 

occurs when the blood sodium level becomes too low due 
to excessive fluid intake, excessive sweating, or inadequate 
sodium intake. Exertional hyponatremia can cause nausea, 
vomiting, headache, confusion, seizures, and coma.

	 • Cardiac Arrest: This is a condition that occurs when 
the heart stops beating due to an electrical or mechanical 
problem. Cardiac arrest can cause loss of consciousness, 
absence of pulse, and cessation of breathing. Cardiac arrest 
can be triggered by various factors, such as coronary artery 
disease, heart valve disease, cardiomyopathy, congenital heart 
defects, arrhythmias, drug overdose, or trauma.

	 • Exercise-Induced Asthma: This is a condition that occurs 
when the airways of the lungs become narrow and in- flamed 
due to exercise, especially in cold or dry air, or in the presence 
of allergens or pollutants. Exercise-induced asthma can cause 
coughing, wheezing, chest tightness, shortness of breath, and 
reduced exercise tolerance.

	 • Exercise-Induced Bronchospasm: This is a condition 
that occurs when the airways of the lungs become narrow 
and spasm due to exercise, especially in cold or dry air, or 
in the presence of allergens or pollutants. Exercise- induced 
bronchospasm can cause coughing, wheezing, chest tightness, 
shortness of breath, and reduced exercise tolerance.

Cardiorespiratory injuries can be prevented by following some 
general guidelines, such as:
•	 Consult a doctor before starting or increasing an exercise 

program, especially if you have a history of heart or lung 
disease, or other risk factors.

•	 Warm up and cool down properly before and after exercise, 
and avoid sudden changes in intensity or duration.

•	 Stay hydrated and replenish electrolytes during and after 
exercise, but avoid over-drinking or drinking too fast.

•	 Monitor your heart rate, blood pressure, and perceived 
exertion during exercise, and stop or slow down if you feel 
dizzy, lightheaded, chest pain, or difficulty breathing.

•	 Wear appropriate clothing and equipment for the weather and 
the activity, and avoid extreme heat or cold, or high altitude.

•	 Avoid exercising in polluted or allergenic environments, and 
use an inhaler if prescribed for asthma or bronchospasm [64].

C. Sports and Their Injuries
• Soccer: Soccer players are prone to injuries of the knee, ankle, 
and groin, due to the high demands of running, stopping, changing 
direction, and colliding with other players.
	 –	 Ankle Sprains: Resulting from quick lateral movements 

and tackles.
	 –	 Groin Injuries: Common in situations requiring rapid 

changes in pace.
• Baseball: Baseball players are vulnerable to injuries of the 
shoulder, elbow, and wrist, due to the high velocity and frequency 
of throwing and hitting. Some common in- juries include rotator 
cuff tears, ulnar collateral ligament (UCL) injuries, and wrist 
sprains. Baseball players are also exposed to injuries of the head, 
face, and chest, due to the impact of the ball or the bat. Some 
common in- juries include concussions, facial fractures, and 
commotio cordis.
• Golf: Golf players are prone to injuries of the back, wrist, and 
elbow, due to the repetitive and twisting motions of swinging 
and putting. Some common injuries include lumbar strain, wrist 
tendinitis, and golfer’s elbow. Golf players are also at risk of 
injuries of the eye, head, and neck, due to the flying or ricocheting 
of the ball or the club. Some common injuries include eye injuries, 

head injuries, and neck injuries.
• American Football: American football is a contact sport that 
involves frequent collisions and tackles, which can cause injuries 
to the head, shoulder, and knee.
	 –	 ACL Injuries: High-impact tackles and sudden stops.
	 –	 Rotator Cuff Injuries: Overuse in quarterbacks and 

tackling positions.
• Basketball: Basketball players are at risk of injuries of the ankle, 
knee, and groin, due to the high intensity of jumping, landing, 
pivoting, and lateral movements.
	 –	 Knee Injuries (ACL Tears): Abrupt changes in direction 

and jumping.
	 –	 Groin Strains: Quick lateral movements and pivoting.
• Rugby: Rugby is another contact sport that involves intense 
physical contact and tackling, which can cause injuries to the 
head, shoulder, and hamstring.
	 –	 Shoulder Dislocations: Common in scrums and tack- les.
	 –	 Hamstring Injuries: Sprinting and sudden stops.
• Ice Hockey: Ice hockey players are exposed to injuries of the 
head, groin, and hip, due to the high speed of skating, stopping, 
and body checking.
	 –	 Groin Injuries: Quick stops and starts, rapid lateral 

movements.
	 –	 Hip Flexor Strains: Forceful skating movements.
• Cricket: Cricket players are susceptible to injuries of the side, 
hamstring, and elbow, due to the repetitive and forceful motions 
of bowling, batting, and fielding.
	 –	 Hamstring Injuries: Running between wickets and 

fielding.
• Tennis: Tennis players are vulnerable to injuries of the elbow, 
shoulder, and ankle, due to the frequent and overhead movements 
of the racket, and the quick and lateral movements on the court.
	 –	 Rotator Cuff Tendinitis: Frequent overhead motions.
	 –	 Ankle Sprains: Quick lateral movements on the court.
• Gymnastics: Gymnasts are at risk of injuries of the wrist, knee, 
and spine, due to the weight-bearing and impact forces on the 
hands, and the complex and dynamic movements of the body.
	 –	 ACL Tears: Landings from flips and jumps.
• Running: Runners are prone to injuries of the knee, shin, and 
Achilles tendon, due to the overuse and stress on the lower leg 
muscles and tendons.
	 –	 Shin Splints: Stress on lower leg muscles.
	 –	 Achilles Tendinitis: Overuse of the Achilles tendon [67, 

68].

Preventing Sports Injuries
Exercise is beneficial to the body. Sports injuries can often be 
avoided by taking the proper precautions. Improved protective 
equipment quality (padding, helmets, shoes, and mouth guards) 
has contributed to better sports safety. However, you are still in 
danger of injury. Before beginning any form of physical exercise, 
consult your healthcare professional. This is especially true for 
strenuous exercises or sports [5]. Furthermore, injury prevents 
future participation in physical exercise, with approximately 
8adolescents dropping out of recreational athletic activities 
each year due to injury [6]. Injury prevention often focuses on 
changeable risk factors, which include extrinsic elements like 
equipment, playing surface, rule modifications, and playing time, 
as well as intrinsic factors like fitness, flexibility, and balance. This 
is based on adult research, but studies on sports injury prevention 
in children and adolescents are now supporting it [7].
A. Injury Prevention Strategies
1) Warm-Up: A warm-up routine before a training session is 
commonly acknowledged and practiced before undertaking 
various forms of exercise [8,9]. A good warm-up exercise can 
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help an athlete achieve the first level of physical and mental 
preparation required for muscle performance [9]. As a result, a 
successful warm-up regimen can increase subsequent performance, 
decrease muscular soreness, and aid in injury prevention [8,9,10]. 
Muscles, tendons, and ligaments become more compliant when 
tissue temperature rises, potentially lowering the risk of damage 
[9]. According to scientific research, an active warm-up appears 
to be more advantageous than a passive warm-up [10]. As a result, 
depending on environmental conditions, a warmup should involve 
the main muscles utilized in training or competition, be similar to 
the activity to be participated in, go from lower to higher intensity, 
and last at least 10 minutes [11]. It should gradually increase in 
intensity to raise muscle and core warmth without tiredness or 
depletion of energy stores [9].
2) Flexibility: Combat sports, which require movements at the 
extreme ends of the range of motion, emphasize the need for 
flexibility. High degrees of flexibility (and strength) of the hip 
and knee joints are required for a high kick, while high levels 
of flexibility (and strength) of the shoulder joint are required 
when attempting to rotate the arm around the shoulder joint 
to escape an arm-bar submission [12]. Flexibility is necessary 
for numerous daily motions, and it is more vital in some sports 
than others. Maintaining an adequate amount of flexibility may 
thereby improve athletes’ performance in combat sports. The 
maximal passive physiological amplitude for a given joint motion 
is defined as flexibility [13, 14]. Flexibility varies according to 
gender, age, intensity of physical activity, and anatomical and 
musculotendinous tissues [10, 15]. Flexibility is also unique 
to each joint and action, and one athlete may have a distinct 
range of motion for flexion and extension in the same joint [16, 
17]. Maintaining an optimum level of flexibility is essential to 
improving athletic performance.
3) Cool-Down: A training session is made up of three parts: a 
warm-up, the training itself, and a cool-down [14, 33]. A cool-
down period of 5-10 minutes is recommended following a training 
session [18, 19]. Furthermore, the cool-down may reduce muscular 
soreness and stiffness following training or competition [20]. A 
cool-down approach, in fact, can efficiently return the heart rate 
and blood pressure to pre-exercise resting levels, resulting in an 
antiarrhythmic effect and protecting the individual from a cardiac 
event or hypotensive episode [21]. For example, a cool-down 
period during recovery can aid venous return and, as a result, 
avoid venous blood pooling [18,21].
B. Role of Appropriate Gear and Equipment
Appropriate gear and equipment play a crucial role in injury 
prevention, particularly in sports and recreational activities. 
Whether it’s a helmet for cycling, gloves for weightlifting, or a 
properly fitted harness for rock climbing, using the right protective 
gear can significantly reduce the risk of serious injuries.

Protective Gear and Injury Prevention
•	 Impact Absorption: Protective gear like helmets, pads, and 

shin guards help absorb impact and disperse energy, reducing 
the force transmitted to the body and minimizing the risk of 
bone fractures, concussions, and other injuries.

•	 Reduce Friction and Abrasions: Gloves, kneepads, and 
elbow pads minimize direct contact between the body and 
hard surfaces, preventing abrasions, cuts, and burns that can 
result from falls or collisions.

•	 Support and Stabilization: Equipment like braces, supports, 
and compression garments provide additional support and 
stability to joints, muscles, and ligaments, reducing the risk 
of overstretching, sprains, and strains.

•	 Reduce Fatigue and Strain: Properly fitted footwear, such 
as running shoes or hiking boots, provide cushioning and 

support, reducing fatigue and strain on the feet and lower 
body, and minimizing the risk of overuse injuries.

•	 Protect from Environmental Hazards: Eye protection, 
sunscreen, and insect repellent can shield athletes and outdoor 
enthusiasts from harmful elements like UV rays, insects, and 
airborne particles, preventing eye injuries, skin damage, and 
allergic reactions.

The Role of Physical Therapy
Physical therapy has evolved into an essential component of the 
sports medicine team, playing an important role in the management 
of injuries during big international events.[23] The primary duty 
of the sports physiotherapist in international and elite sports (as 
well as all other levels of sport) is to provide injury treatment 
and rehabilitation, as well as performance assistance through 
injury prevention, maintenance, and recovery interventions [22]. 
Athletes indicated that the following qualities are essential for 
sports physiotherapists [24]:
•	 Being proficient
•	 Excellent personal characteristics
•	 Being personable and having excellent communication skills
•	 Having an interest in the athletes with whom they work; being 

open to athletes’ views for their management and the usage 
of other practitioners

Athletes have a clear, but often limited, grasp of the sports 
physiotherapist’s responsibilities. They consider the sports 
physiotherapist’s duty as primarily injury-focused. Four themes 
arose from discussions with athletes about the role of the sports 
physiotherapist [22]:
•	 Treatment for an injury
•	 Injury avoidance
•	 Rehabilitation
•	 Improving performance

The first step in any physical therapy process is to thoroughly 
assess the athlete. It highlights the athlete’s problems as well 
as the physical treatment procedures that must be followed. 
The assessment determines the athlete’s body’s limitations and 
imbalances as a result of injury. A physical therapist can determine 
an athlete’s current physical status using a variety of approaches. 
These include to name a few, movement analysis, functional 
movement testing, and joint and muscle strength measurement. 
Even after treatment, athletes must visit their physical therapist 
on a regular basis to ensure their continuing well-being. Physical 
therapy assists athletes in regaining strength and movement in 
injured areas of the body. The basic goals of physiotherapy and 
rehabilitation in sports injury cases are as follows:
•	 Identifying the source of pain with adequate information and 

investigation of the source
•	 Planning a personalized training regimen to assist the athlete 

in returning to pre-injury condition
•	 Assisting in decreasing mobility restrictions
•	 Injury prevention and diagnostic methods for athletes using 

screening and exercise
•	 Assisting the athlete in reaching optimal performance through 

regular monitoring

Concept of Pre-Habilitation 
Prehabilitation, often known as prehab, is a proactive approach 
to injury prevention. It is a set of workouts and activities meant 
to increase strength, mobility, and stability prior to an injury. 
Prehab programs aim to improve the athlete’s overall health by 
focusing on the musculoskeletal system. This involves muscular 
and joint strengthening as well as increased flexibility and balance. 
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It is a type of customized risk assessment and exercise routine 
aimed to train the athlete to their full ability while reducing the 
likelihood of any undesirable injuries that might potentially end 
their career. The prehab program’s effectiveness is dependent on 
the athlete’s commitment as well as the physiotherapist’s ability 
to progressively apply the protocol, keeping in mind that frequent 
review is critical to reformulate the program as the athlete’s needs 
alter with constant training [25].
A. Synergistic Training 
Synergistic training is a training technique that combines various 
training modes with a diverse exercise selection to create a holistic 
and balanced structure of training stimuli (training stress) that 
maximizes strength gains, reduces the risk of injury, and improves 
performance. The 1980 USA Hockey team is used as a wonderful 
example of synergy in the film Miracle. Herb Brooks, the head 
coach of this Olympic team, recruited individuals for his squad 
who had complementary talents/skills. The result was a level of 
performance that enabled the underdog American team to defeat 
the strongly favored Soviet Olympic squad and win the gold medal. 
The ’secret’ to Synergist Training’s success is in how exercises and 
training strategies complement one another to lead to enhanced 
movement quality, which will improve any performance [26].
•	 Synergistic training prevents imbalances (strength, energy, 

and posture), resulting in better movement.
•	 Synergistic Training is an extension of the Cross-Training 

idea, which tries to improve performance in a single modality, 
such as a specific sport, by utilizing a number of training 
modes to increase the body’s total peak capability.

•	 Prehab should take Synergistic Training a step further in 
terms of injury prevention and performance development 
by balancing out specific joint motions, movement patterns, 
and training modalities/applications.

B. Yoga Squats
Yoga squats are a full-body exercise that works the buttocks, 
quads, hamstrings, and back. The yoga squat will also benefit 
shoulder, upper back, lower back, knees, ankles, hips, and 
hamstring mobility. Because you get so many advantages from 
just one exercise, the yoga squat is my go-to prehab exercise [27].
C. Single Leg Dead-Lift
The dead-lift movement pattern serves as the foundation for 
numerous exercises and daily motions. Hinging at the hips while 
isometrically keeping the back flat and core braced is the basic 
dead-lift movement pattern. Many people are unfamiliar with the 
mechanics of the dead-lift movement pattern; thus, the single-leg 
dead-lift is an excellent learning tool. The single- leg dead-lift also 
works the hamstrings, glutes, quadriceps, core, and lower back. At 
the same time, this full-body workout will increase hip and upper 
back mobility while substantially enhancing your balance [27].
D. Cossacks
The Cossack exercise is a lateral movement that opens up the 
hips while maintaining proper upper body posture. The Cossack 
exercise is an excellent mobility activity that also strengthens the 
hips, lower back, hamstrings, and quads. Because the exercise is 
highly stern on the inner thighs (adductor muscles), beginners 
should proceed with caution. Begin by keeping the Cossacks 
shallow and without rushing the movement. Always keep your 
heels on the floor and your chest high. If you’re falling forward, 
you’re sitting too deep for your own movement. As they learn the 
technique, beginners may find it beneficial to grip a post, pole, or 
TRX in front of them. [27]
E. Bird-Dog with Mini-Band
This is a lovely little bird-dog variation since it really requires 
you to establish a proper rhythm with the appropriate amount of 
core activity [28].

•	 Wrap the band around your left foot and your right hand.
•	 Engage your abdominal muscles.
•	 Maintain a flat, neutral spine (do not balance the glass of 

water on your lower back!)
•	 Extend your left foot and your right hand out.
•	 After a brief pause, return to the starting position.

1) Copenhagen Adductor Planks: The adductors are one of 
the most overlooked areas of the body, as well as one of the 
most vulnerable to muscle strain injuries, particularly among 
athletes. While squats and deadlifts definitely engage the adductors 
(especially when done with a wide stance), no exercise works them 
harder than Copenhagen planks. Copenhagen planks have been 
proven to be useful in reducing the incidence of adductor strains, 
according to studies. Set up in a side plank with your top leg on 
a bench or plyometric box and your bottom leg supporting the 
floor to do the Copenhagen plank. That concludes Level 1 [29].

Lift the bottom leg up to the underside of the bench and squeeze for 
Level 2. Alternate between the supported and squeezing positions 
during Level 3. Finally, for Level 4, begin each exercise on the 
floor, raise your hips into a supported side plank, and squeeze 
your bottom leg to the bench. Copenhagen planks should be felt 
in your adductors. If you feel them in your top leg’s knee joint, 
simply ”choke up” on the bench by sliding your top leg higher up. 
This reduces the length of the lever arm and makes the workout 
easier. You may also place your shin on the bench (which is harder 
than your foot but easier than your knee) or your entire thigh on 
the bench (which is tougher than your foot but easier than your 
knee) [29].

Rehabilitation and Recovery
The time it takes to heal from an injury depends on its severity; a 
small sprain or strain may just take a week, but a complete ligament 
tear can take months. Compliance is also an important aspect of 
recovery. If you do not attend all of the required therapy sessions 
or do not complete the home exercise regimen, the time it takes 
to return to your sport will be significantly increased. [30] Other 
factors that can influence recovery time include pain tolerance, 
edema, and your level of fitness previous to the accident. In any 
case, the stages of injury rehabilitation remain the same [30]. The 
objectives for each stage are as follows: 

Phase 1- Controlling Pain and Swelling Phase 2- Improve Range 
of Motion and/or Flexibility Phase 3- Improve Strength and 
Begin Proprioception/Balance Training Phase 4- Proprioception/
Balance Training & Sport Specific Training Phase 5 - Return to 
Full Activity Gradually

A. Various Phases of Rehabilitation and Recovery
1) Acute Phase: Encourage tissue repair while avoiding 
deconditioning: Traditionally, clinicians have used a regimen 
that includes protection, rest, ice, compression, and elevation 
(P.R.I.C.E) to avoid further tissue damage, reduce associated 
discomfort and edema, and improve the healing process [33]. 
Although immobilization and rest may be useful treatments for 
the general population, they may have a deleterious effect on 
muscle tone and strength in these athletes attempting to return 
to pre-injury levels of involvement [32]. Aside from the physical 
challenges, the interdisciplinary team must address the mental 
and emotional demands of top athletics. It is recommended that 
elite athletes receive psychological and nutritional therapies early 
in the program to promote over- all well-being and deliver high-
quality nutrients to wounded tissues for optimum healing [34, 35].
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2) Reconditioning Phase: When compared to the general 
population, rehabilitation incorporating strength and conditioning 
in athletes may be significantly variable. ACL rupture or damage 
is one of the most common lower limb injuries observed in 
sports, with potentially career-ending consequences for some 
athletes who fail to return to pre-injury levels of performance 
[36]. Returning to play too soon has resulted in excessive strain 
on a poorly healed knee, resulting in re-injury and graft rupture 
[37]. Furthermore, several sports- specific speed, strength, agility, 
and flexibility routines have been shown to be useful in the early 
phases of rehabilitation in avoiding overall deconditioning and 
positively enhancing return to involvement. While gradual loading 
is important for an efficient RTP, doctors must keep an eye out 
for excessive overloading. Drew and Finch [38] found a strong 
link between excessive training loads and the probability of re-
injury in a systemic evaluation published in 2016. However, when 
optimal loading was used, their review revealed a protective effect 
against damage.
3) Return to Sport: Once the rehabilitative criteria for the 
reconditioning phase are met, a decision to RTP must be made. 
As a clinician and member of the rehabilitation team, it is critical to 
realize that the decision to return to sports is not made in a vacuum. 
Although the entire rehabilitation team must collaborate to make 
a conclusion, the athlete is the final arbiter of RTP. Nonetheless, 
the clinicians and coaches on the rehabilitation team bear the duty 
of a safe and prompt return to sport. The strategic assessment 
of risk and risk tolerance (StAART) is a theoretical framework 
that helps therapists make educated judgments while gradually 
reintroducing athletes back into their respective sports [31]. 
Creighton et al. presented a continuum that would see the athlete 
return to participation, return to sport, and return to competition 
to ensure a graded progression of physical demands of the sport 
[40]. Before making their final decision, the rehabilitation team 
should be thoroughly aware of the demands of the sport, the 
potential risks associated, and the period of participation. Return 
to participation should ideally involve the athlete working with 
the team in order to incorporate sports-specific training into the 
ongoing rehabilitation. Load monitoring is critical at this time to 
avoid abrupt surges in acute training load and to avoid reinjury 
or potential new injuries [39].
4) Prevention of Reinjury: A past injury is the strongest predictor 
of the risk of reinjury [43], therefore it is critical to monitor the 
athlete even after he has returned to full involvement. Soomro et 
al. [41] did a meta-analysis that demonstrated the effectiveness 
of injury prevention programs (IPPs) in adolescent team sports. 
IPPs were found to improve muscular strength, flexibility, and 
proprioceptive balance, according to the authors. Aside from 
incorporating IPPs in athletes returning to elite levels, continual 
load monitoring is also strongly advised. Although injury 
prevention measures such as fitness programs, biomechanical 
evaluations, protective equipment, and rule modifications have 
had favorable outcomes, there is no high-quality data to support 
screening for injury risk [42].

B. Techniques for Different Types of Injuries
1) Flexibility and Joint ROM: Injury or surgery can reduce joint 
ROM, primarily due to fibrosis and wound contraction. Aside 
from that, it is usual for post-injury flexibility to be reduced due 
to muscular spasms, inflammation, edema, and pain. This affects 
the joints above and below the problem, as well as the wounded 
location, and causes motor pattern difficulties [45]. Flexibility 
exercise is a key component of therapy for minimizing joint 
ROM loss. Stretching techniques such as PNF, ballistic stretching, 
and static stretching can also be utilized to improve the range of 
motion [44].

2) Functional Rehabilitation: All rehabilitation programs must 
consider and replicate the activities and motions required when 
the athlete returns to the field after an injury [45]. The purpose 
of function-based rehabilitation programs is to return the athlete 
to peak athletic performance. Optimal athletic function is the 
consequence of physiological motor activations that result in 
appropriate biomechanical motions and postures that generate 
forces and actions using undamaged anatomical structures [44].
3) Proprioception and Coordination: Proprioception is defined 
as ”a special type of sensitivity that informs about deep organ 
sensations and the relationship between muscles and joints” [44]. 
Proprioception loss happens as a result of liga- ment, tendon, or 
joint injury, as well as immobilization [46].  In order to give a 
quick motor response, proprioceptive re- education must activate 
the muscle receptors [44]. Proprioception restoration is a crucial 
element of recovery [46]. Treatment must be tailored to each 
individual, taking into account the type of injury and the stress 
to which the athlete would be subjected while participating in his 
or her sport.[44] Coordination is defined as ”the ability to move 
in a smooth, precise, and controlled manner.” Neuromuscular re-
education is becoming more popular in rehabilitation treatments. 
Improving coordination requires repetition of positions and 
motions connected with many sports, as well as proper training. 
It must begin with simple actions that are completed slowly 
and precisely, eventually growing in speed and complexity. The 
technician should ensure that the athlete does these movements 
unconsciously until they become automatic [44].
4) Strength and Endurance: Musculoskeletal injuries can cause 
skeletal muscular hypotrophy and weakness, as well as a reduction 
of aerobic capacity and fatigability. It is critical to try to preserve 
cardiovascular endurance during recovery after a sports injury. 
Thus, regular bicycling, onelegged bicycling or arm cycling, a 
pool exercise program employing a wet vest, or general major 
muscle exercise programs with relatively high intensity and short 
rest times (circuit weight training) can be quite beneficial [44].

Personalized Care Plans
A. The Importance of Tailoring Care Plans to Each Athlete’s 
Specific Needs and Goals
Tailoring care plans to each athlete’s specific needs and goals is 
crucial for optimizing their performance, preventing injuries, and 
promoting their overall well-being. A one-size- fits-all approach is 
ineffective, as athletes vary in their physiology, training history, 
injury risk factors, and competitive demands. Personalized care 
plans ensure that each athlete receives the appropriate interventions 
to address their unique needs and maximize their potential. Sports 
and exercise physiotherapists are involved in the prevention 
and management of injuries caused by engagement in sports 
and exercise at all ages and levels of skill. These specialized 
physiotherapists offer evidence-based guidance on safe sport 
and exercise participation. Furthermore, they encourage people 
to preserve and improve their quality of life by leading an active 
lifestyle. Sports and exercise physiotherapists also play an 
important role in assisting athletes of all ages and abilities to 
improve their performance [54]. According to Grant et al. [55], 
”the essential role of the sports physiotherapist is to provide 
treatment and rehabilitation of injuries, as well as support for 
performance through injury prevention, maintenance, and recovery 
interventions.” Physiotherapy has evolved into an essential 
component of the sports medicine team, playing an important 
role in the management of injuries during big international events.
[56][57] Physiotherapists were the largest professional group 
working at the Olympic Games in London in 2012. The primary 
duty of the sports physiotherapist in international and elite sports 
(as well as all other levels of sport) is to provide injury treatment 
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and rehabilitation, as well as performance assistance through 
injury prevention, maintenance, and recovery interventions [55].

Injury Prevention
Sports and exercise physiotherapists analyze the risk of injury 
linked with a particular sport or physical activity. They are 
prepared to educate and train players, coaches, and other members 
of the multidisciplinary team in order to reduce the development 
and recurrence of specific injuries.

Acute Intervention
Sports and exercise physiotherapists are trained to respond to an 
acute injury or sickness in a variety of settings, such as training 
or competition.

Rehabilitation
Sports and exercise physiotherapists examine and diagnose sports-
related injuries using clinical reasoning and therapeutic abilities. 
They are also adept at designing, implementing, evaluating, and 
modifying evidence-based therapies that help athletes safely 
recover to their optimal level of performance in their specific 
sport or physical activity.

Improving Performance
Sports and exercise physiotherapists contribute to athlete 
performance enhancement by evaluating the athlete’s physical and 
performance-related profile and can advise or intervene to optimize 
performance in a given activity, as part of a multidisciplinary 
team approach.

B. The Role of Sports Physical Therapists in Designing 
Personalized Recovery Strategies
Sports physical therapists play a crucial role in designing 
personalized recovery strategies for athletes following injuries 
or setbacks. They employ a comprehensive approach that 
encompasses assessment, treatment planning, progression, 
monitoring, and return-to-sport protocols [58- 60].

Assessment
The initial step involves a thorough assessment to identify the 
nature and extent of the injury, its underlying causes, and any 
potential risk factors for re-injury. This assessment may include 
physical examinations, functional movement tests, imaging 
studies, and laboratory tests.

Treatment Planning
Based on the assessment findings, sports physical therapists 
develop individualized treatment plans tailored to the specific 
needs of each athlete. The treatment plan may include:
	 • Manual Therapy: Techniques such as joint mobilization, 

soft tissue massage, and therapeutic exercises to restore range 
of motion, reduce pain, and improve function.

	 • Therapeutic Exercise: A progressive exercise program 
designed to strengthen muscles, improve neuromuscular 
coordination, and enhance functional movement patterns.

	 • Modalities: The use of physical agents such as ice, heat, 
electrical stimulation, and ultrasound to manage pain, 
inflammation, and promote healing.

	 • Education: Providing athletes with comprehensive 
education about their injury, the healing process, and self- 
management strategies to promote recovery and prevent 
recurrence.

Progression
Sports physical therapists carefully monitor the athlete’s progress 
throughout the rehabilitation process, making adjustments to the 
treatment plan as needed. They gradually increase the intensity 
and complexity of exercises to challenge the athlete’s recovering 
tissues and ensure a safe and effective return to sport.

Monitoring
Regular monitoring is essential to track the athlete’s progress, 
identify any potential complications, and assess their readiness to 
return to sport. This may involve on- going physical examinations, 
functional tests, and discussions with the athlete and their coach.

Return-to-Sport Protocols
Sports physical therapists develop individualized return-to-sport 
protocols that gradually reintroduce the athlete to sports-specific 
activities while minimizing the risk of re-injury. These protocols 
consider factors such as the athlete’s sport, injury type, recovery 
progress, and psychological readiness.

Returning to Peak Performance
Returning from an athletic injury can be a time consuming 
and challenging process. Physicians, athletic trainers, physical 
therapists, and strength and conditioning specialists are frequent 
sources of care for injured athletes. Athletes return to strength 
and conditioning regimens and restart sport-specific exercises 
at some point during the rehabilitation phase in preparation for 
a return to play. The transition is significant for a number of 
reasons. First, while the athlete may have recovered medically (i.e., 
improvements in flexibility, range of motion, functional strength, 
pain, neuromuscular control, and inflammation), competition 
preparation necessitates the restoration of strength, power, speed, 
agility, and endurance to pre-injury levels. Such sport-specific 
training may be beyond the capabilities of those attending to the 
athlete’s medical needs [50]. A professional athlete’s decision to 
return to play is decided in collaboration with a number of people, 
including the medical team, physical therapist, coach, and family 
and friends. According to Magee, ”the most difficult decision that 
the sports medicine team makes is whether and when the athlete 
should be allowed to return to competition” (Magee, 2011) [48]. 
Return to sport can be understood differently by different members 
of the rehabilitation team; thus, the clinician must explain the 
capacity in which the athlete will return. We must gently transfer 
athletes from recovery to competition so that they are not harmed 
as soon as they return. A few days before game day, the player 
must perform a full training session with the squad and remain 
symptom-free throughout.

One point of contention is how much of the game he should play 
in his first match following recovery; this is determined by the 
demands of the sport and the position he plays.[47] For example, 
A goalkeeper recovering from a lower limb injury, may play the 
entire game, whereas a center forward recovering from the same 
ailment could see limited playing time. Similarly, a goalie with 
a shoulder injury will see a different return to competition than a 
center forward with a shoulder injury. This strengthens the case 
for athletes to receive specialized and tailored rehabilitation. 
Another factor is the timing of the competition and the return 
of these players; some periods, like the finals or playoffs of an 
important series, involve larger physical strains on the body than 
regular league games [47].
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Success can mean different things to different people. It could 
be determined by the setting of the individual situation or by the 
outcome. Success in sports may be determined by the following 
factors [49]:
•	 Goal Orientation: Entails defining success as the return to 

continuous engagement in sport in the shortest amount of 
time possible.

•	 Performance Focus: A coach or athlete defines success in 
terms of the athlete’s return to athletic performance.

•	 Clinical Success: Is defined as the prevention of new (or 
reoccurring) related injuries.

Using an athlete-centered approach, the multidisciplinary 
team and athlete should collaborate to define success. This 
should be decided as quickly as feasible following the in- jury.
[49] Strength and conditioning professionals should pro- vide 
objective and quantitative performance assessments to healthcare 
providers, demonstrating reliable, time-based trends indicative 
of development or lack thereof. Finally, successful rehabilitation 
is dependent on trust. The athlete must have faith that everyone 
involved in the treatment and rehabilitation process is looking out 
for his or her best interests [51].

A. Success Stories of Athletes Who Have Made Successful 
Comebacks After Injuries [52, 53].
• Tiger Woods: Tiger Woods has been on this list since he played 
the 2008 U.S. Open due to a double stress fracture in his left 
tibia. However, after battling with several back difficulties and 
surgeries, and wondering if he’d ever play on the PGA Tour again, 
let alone win, he received another entrance after winning the Tour 
Championship in September 2018 and then the 2019 Masters.
• Adrian Peterson: When Peterson tore the ACL and MCL in his 
left knee in a game against the Washington Redskins on December 
24, 2011, some wondered if his career would ever be the same-or 
if he would even have a career anymore. At the absolute least, 
he’d be out for the start of the next season. Instead, he made a 
miraculous recovery and was back in the lineup for the Vikings 
in Week 1-just 10 months after sustaining two tears that usually 
kill careers. Even more impressive than Peterson’s return was 
how brilliantly he performed afterward. Heutterly dominated 
the league in 2012, rushing for a career- high 2,097 yards while 
averaging 6.0 yards per carry with 12 touchdowns (and a Pro 
Bowl appearance) in one of the best statistical seasons in NFL 
history for a running back.
• John Orozco: The American Olympic gymnast has suffered a 
lot of devastating injuries over his career, but each time he has 
returned stronger and hungrier. Orozco, a Bronx native known 
for his toughness, tore his Achilles in 2010, his ACL in 2012, and 
his Achilles for the second time in 2015. All three injuries could 
have ended Orozco’s career, but they didn’t. The gymnast won 
the US Championship in 2012, competed in the London Olympic 
Games, and rehabbed his way into contention for a spot in the Rio 
2016 Games while suffering from an Achilles injury.
• Kerri Strug: Strug needed to land a second vault on her feet 
after hurting her ankle on her first vault in the team gymnastics 
competition during the 1996 Olympics. And Strug provided, 
landing in one of the most iconic moments in US Olympic history.

Injury Prevention
Van Mechelen (1992) established and developed the four- step 
model for injury prevention in sports, and since its conception, 
this model has served as the framework for the development and 
evaluation of injury prevention programs [61]. The following 
procedures may be taken in the prevention of sports injuries 
according to the model:

•	 Using surveillance technologies to determine the amount of 
harm in a certain group

•	 Identifying injury risk factors in a given population
•	 Injury prevention strategies are being developed and validated.
•	 Evaluation of various injury prevention measures using proper 

surveillance systems to measure the impact of the prevention 
strategy on the incidence of injuries.

The Reach Efficiency Adoption Implementation Maintenance 
(RE-AIM) Framework is another framework that has received 
significant attention in the context of sports injury prevention 
measures. It was first designed to assess the effectiveness of 
health promotion initiatives. It outlines five processes for turning 
research into action [62]:
•	 Reach the target population
•	 Effectiveness or efficacy
•	 Target audience acceptance
•	 Implementation consistency, expenses, and changes made 

throughout delivery
•	 Maintenance of intervention effects in individuals and across 

time

Sports injury prevention programs have the potential to lessen 
the frequency of injuries as well as their severity and extent [63]. 
Injury prevention in sports is focused on three areas:
•	 Training plans
•	 Revisions to sports rules and policies
•	 Equipment recommendations

Through neuromuscular exercise interventions, training pro- grams 
focus on modifiable intrinsic (athlete-related) risk variables such 
as strength, endurance, and balance. Extrinsic (environmental) 
risk factors are addressed through rule changes and equipment 
initiatives (for example, body checking in youth ice hockey, ankle 
braces, and cricketers wearing British Standard compliant helmets 
while batting, wicket keeping, or fielding near to the batter).

Conclusion
Common sports injuries are an inherent part of athletic endeavors, 
but with a focus on prevention, early intervention, and a strong 
partnership with physical therapists, athletes can recover and 
regain their competitive edge. This white paper underscores the 
importance of tailored care, prehabilitation, and a comprehensive 
approach to managing sports injuries. By embracing the principles 
of prevention and personalized care, athletes can continue to 
pursue their passion for sports while reducing the risk of future 
injuries [4, 19, 28].
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