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Sport Science & Athletic Performance
Injury management is a huge sub-discipline of sport-science and athletic performance. 
More than ever before, professional sport organizations are investing in people and 
resources that are designed to return athletes to optimal health, or better yet, keep their 
athletes healthy in the first place.

So… Who is doing this work?
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Injury Prevention : Types of Sport Injury
Athletic injuries come in many forms… For our intent and purpose today, 
let’s categorize them into three types… 

CHRONIC INJURY

ACUTE INJURY

ACUTE-ON-CHRONIC INJURY
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Injury Prevention : Chronic Injury

CHRONIC INJURY…

A chronic injury is an injury that often caused by…

- Repetitive physical stresses;
- Poor mechanics / movement patterns;
- Excessive training volume;
- Insufficient rest / recovery.

And often, a combination of the above…
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Injury Prevention : Acute Injury

ACUTE INJURY…

An acute injury, is an injury that…

- is caused by a single, often high-velocity movement;
- can involve contact, or can be classified as non-contact;
- is more likely to involve damage that requires intervention (example: 

surgery, casting);
- in the event of a non-contact circumstance, is likely the result of lake of 

preparedness.
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Injury Prevention : Acute-on-Chronic

ACUTE-ON-CHRONIC INJURY…
Acute-on-chronic injury is exactly what it sounds like…

- It is most often the result of a final event, which under normal circumstances 
would not result in the injury… But, due to a chronic build-up of repetitive 
stress and under-recovery, the body is pre-disposed to the injury.

EXAMPLE : A stress fracture, which is the result of a final hard landing performed by a 
basketball player with too much training volume, insufficient recovery, and insufficient 
lower body strength to handle the volume.



Injury Prevention : Reducing Likelihood
Now that we’ve discussed types of injury, and we’ve come up with a few 
examples of each type, we are probably more prepared to talk about ways 
to reduce the likelihood of their occurrences.

For this exercise, we’ll observe injuries as either acute, or chronic, since the 
strategies for reducing the likelihood of of each of these two categories can 
obviously collectively be applied to reduce injury in the third (acute-on-
chronic) category.



Injury Prevention : The Role of Strength Training

Reducing Likelihood : Chronic Injury
By beginning with the repetitive stresses of a sport and position, and examining the 
musculoskeletal structures that support these stresses, we can better understand 
how to prevent injury caused by those stresses.

Improving levels of muscular strength and muscular endurance in those systems is 
crucial to reducing chronic stress buildup.



Identify Strength Training That Could Help…

Reducing Likelihood : Chronic Injury



Chronic Injury Prevention : Other Variables

What are some other influences that may reduce or increase likelihood of chronic 
injury?

Recovery, Sleep & Rest : Overtraining & Fatigue

Nutrition & Hydration : Dehydration & Nutrient Deficiencies 

Program Design : Overprescribed Volume

Biomechanics : Poor Movement Patterns Performed Repetitively

Others…

Reducing Likelihood : Chronic Injury



Injury Prevention : The Role of Strength Training

By looking at the high speed movements that are involved in a sport and position, 
along with trends related to injury at the professional level, we can develop a better 
understanding of the acute injuries that certain athletes are at a higher risk of 
sustaining.

From there, we can take a look at the musculoskeletal structures that work 
AGAINST these vulnerabilities. 

Reducing Likelihood : Acute Injury



Identify Strength Training That Could Help…

Reducing Likelihood : Acute Injury



Acute Injury Prevention : Other Variables

What are some other influences that may reduce or increase likelihood of acute 
injury?

Recovery, Sleep & Rest : Alertness / Awareness
Nutrition & Hydration : Influences on Soft-Tissue Vulnerabilities
Program Design : Insufficient Warm-up / Preparedness for Movement
Biomechanics : Poor Technique in High Velocity Situations
Others…?

Reducing Likelihood : Acute Injury
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Sports Medicine : Order of Operation

Sports medicine professionals support athletes in a variety of ways. While 
all areas of sports medicine are warranted, what is most important when it 
comes to managing sports injury is knowing where to begin and following 
the right order of operation… 

Assessment + Diagnostic

Referral to Sports Medicine

Treatment + Management + Rehabilitation

Reassessment for Clearance + Advancement



Order of Operation : Who’s Responsible?

X  Assessment 

X  Diagnosis 

X  Prognosis 

X  Referral 

X  Treatment 

X  Rehabilitation 

X  Clearance 

X  Reconditioning 

X  Re-Evaluation
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Sports Medicine & Rehabilitation Professionals

Who are they? What do they do? Why would I need their help?

Sports Medicine Doctors Diagnosis, Referral, Follow-up, 
Assessment, Reassessment

In addition to assessment and diagnosis, sports 
medicine doctors will provide referral for further 

specialists, and diagnostic imaging when necessary. 

Athletic Therapist (AT) Hands-on treatment of an injury 
and ongoing monitoring.

An athletic therapist will treat and monitor your injury 
with your return to athletic activity in mind. 

Massage Therapist (RMT) Treatment of soft-tissue involved 
in an injury / prevention. 

Massage therapists can work on areas of muscle that 
are in a state of high resting tension and reduce their 

influence on an injury or potential injury.

Physiotherapist Hands-on treatment of an injury 
and ongoing monitoring.

A physiotherapist will provide similar treatment 
methods to an athletic therapist- but may not 

necessarily specialize in treating athletes.

Chiropractor Musculoskeletal assessment and 
manipulation when appropriate.

A chiropractor specializes in alignment and 
musculoskeletal development. They identify and treat 
issues related to muscle skeletal influences on injury.



The Role of the Athlete…
In all levels of sport, from amateur to professional- injury management plays 
a pivotal role in athletic success.  
 
A proactive approach to injury management starts and ends with the 
athlete. 

Without proper education on the vulnerabilities and risks related to certain 
injuries and their likelihood, athletes miss opportunities to reduce those 
risks through a strategic approach to injury prevention. 

This type of approach should involve continuous assessment of 
biomechanics, and targeted strength and conditioning work that places 
a heavy focus on “maintenance”.



The Role of Strength & Conditioning…
Working with a strength and conditioning professional to design and 
implement a program that includes “maintenance” work as a key focal point 
should be priority for all athletes.

Recognizing areas of potential injury related to overuse, imbalance, and 
poor movement is the starting point for corrective exercise selection. 

Corrective exercises, when possible, should be programmed with a 
progressive intention, essentially meaning that the level of difficulty and 
overall complexity of the exercise should increase as the athlete continues 
to demonstrate improvement in the targeted area.



Corrective Exercise Progression : Example

Progressive Exercises to Improve Ankle Stability

Progression Level Focus / Intention Exercises

Level 1 Re-introduce proprioception & minor 
changes in stability

  1. Standing on one foot (20s) 
  2. Supported (hand on chair) single-leg 1/4 squat

Level 2 Enhance proprioception & re-introduce 
stability on minor impact (landing).

  1. Single-leg stance + upper body rotation 
  2. Single-leg land+stick from 2-4 inch drop

Level 3 Advanced proprioception postural 
control & increased impact stress

  1. Single-leg 1/2 squat + pause + hop + stick  
  2. Single-leg lateral hops over low hurdle

Level 4 Clear for sport-specific stress & 
reactive ability.

  1. High speed multi-directional / agility drills 
  2. Maximal and sub maximal plyometrics drills
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The Role of Strength & Conditioning
Every athlete should have “reduce risk of injury” on their list of strength 
and conditioning program design goals.

Oftentimes, the S&C work that we do in this category isn’t necessarily the 
extremely tough-looking, anaerobic effort that we might normally associate 
with hard strength training.

However, it’s equally, if not more important. So let’s take a look at the 
common causes of sport injury that can usually be mitigated by appropriate 
strength and conditioning. 



Common Causes of Sport Injury

Muscular Imbalances : Unilateral & Synergistic

Functional Movement Limitations : Mobility & Stability

Muscular Strength Deficit : Endurance & Strength

Bio-mechanical Inefficiency : Repetitive Stress Low Speed & High Velocity
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Muscular Imbalances : Synergistic Imbalances
Groups of muscle that work together to support a muscle action are 
commonly referred to as synergistic muscles.

An imbalanced development in the soft tissue that is crucial to supporting a 
joint will ultimately result in localized fatigue. Essentially, we’re talking about 
the weakest link here. 

In cases where the difference in strength and/or endurance between two 
groups of muscle is substantial- there is an added risk of placing a joint at 
an increased risk of injury simply because one or more groups of 
muscle is no longer doing it’s job. This is an extremely common cause of 
chronic injury.



Synergistic Imbalance : Example
Imagine a pitcher who has developed a muscular imbalance between the 
flexors and extensors of their throwing arm.

In this particular case, the biceps muscle group- which is primarily 
responsible for the deceleration of the movement that follows the release of 
the ball is under-developed, and as a result, does an inadequate job at 
“putting on the brakes” when the ball is thrown.

As a result, there is an added stress on the shoulder joint during the follow-
through phase of the throw, and the tendons of the shoulder become 
inflamed, and chronically injured.



Muscular Imbalances : Unilateral Imbalances
A unilateral muscular imbalance is the more commonly-understood type of 
imbalance in athletes. In these cases, we are dealing with a dominant 
“side” - often the result of a favourable choice when it comes to a 
common, sport-specific movement.

While almost every athlete demonstrates a unilateral imbalance to some 
extent, it’s the size of the “gap” that exists between the strong and 
weak side that determines the level of risk when it comes to injury.

Over time, an athlete will increase risk if they are not paying attention to 
unilateral imbalances. These are always more evident in athletes who 
do not strength train regularly!



Unilateral Imbalance : Example
Imagine a hockey player who is repetitively performing a drill that involves 
“sprinting” out of a stopped position with a “right-left-right” pattern when it 
comes to pushing hard through the first three strides. 

Over time, extension of the hip and knee on the right leg (gluteus and 
hamstring muscle groups) becomes a far more powerful muscle action than 
the same action on the non-dominant, left side. 

As a result, injuries related to limited mobility and insufficient support at the 
hip and knee joint on the left, non-dominant side, become an increased risk.  



Solution: Specific Strength Work
Luckily… the answers are simple when it comes to addressing imbalances 
with the strength work. Do it. 

Synergistic muscle imbalances are addressed and mitigated by ensuring 
that program design is balanced and wholistic- and does not focus too 
heavily on any specific muscle action. (example: balance every “push” 
exercise with a “pull” exercise)

Meanwhile, unilateral muscular imbalances can be addressed by 
incorporating plenty of unilateral strength work (lunge, split squat, single-
leg RDL) into your programming, and including equipment like dumbbell 
free weights in addition to barbells, especially for upper body work.
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Functional Movement Limitations
Athletes who demonstrate limitations with respect to functional movements 
involving joints that are related to their sport-specific movements can expect 
to find themselves injured more-often.

Since mobility and stability are paramount to joint health, building strength 
in the groups of muscle that support a joint before addressing limitations 
involving these two areas is essentially building strength on top of 
dysfunction.

In these cases, the joints in question are a time-bomb when it comes to the 
possibility of injury.



Functional Movement Limitation : Example
Imagine a basketball player who has suffered two non-consecutive ankle 
sprains during the season, and has rushed back to training and competition 
after the acute phase of recovery. 

Since the ankle feels better, the athlete has neglected to continue working 
on mobility and stability drills to bring it to a fully rehabilitated state. As a 
result, the ankle is stable when landing and changing direction, and is less 
flexible, and therefore less tolerant of any twisting or rolling action. 

So of course- the likelihood of re-injury is extremely high! It is not usually 
“bad luck” when an athlete suffers recurrent ankle sprains… it’s usually a 
bad approach to rehabilitation!



Solution : Assessment & Corrective Exercises
Functional prominent theme in strength and conditioning and athlete 
development, and with good reason.

An athlete who recognizes areas of functional movement that are less-than-
perfect can easily keep track of progress in advancing these movements 
with the functional movement tests themselves, along with their respective 
corrective exercises. 

Following a functional movement assessment- athletes are provided with 
feedback on corrective exercises that will contribute toward their 
improvement. These exercises should be a cornerstone in program 
design, and should be incorporated into warm-ups, and the non-
fatiguing, accessory strength work in a program. 
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Muscular Strength Deficit
Let’s keep it simple. If muscle isn’t strong enough to perform the volume or 
intensity of the work you’re asking it to do- it’s going to sustain damage.

And while it’s true that we intentionally damage muscle through repetitive 
stress during exercise in order to stimulate a positive adaptation, we do this 
with a very modest approach. 

A group of muscle that is nowhere close to being conditioned to sustain the 
repetitive stress or the acute stress of a task is at a high risk of significant 
injury, not just minor strain that will be better with a day or two of rest. 



Muscular Strength Deficit : Endurance Example
Imagine a runner who has never attempted to complete a long-distance 
race beyond 5K tries to run the half-marathon (21K).

The repetitive stress of running on a paved surface will inevitably place a 
new and unfamiliar level of demand on the shock absorbing roles of the 
muscle groups that support the hip, knee and ankle joints. 

Injuries in this situation could definitely include “shin splints”, stress 
fractures of the lower leg and foot, or connective tissue (tendon) injuries to 
the hip, knee, or ankle. 



Muscular Strength Deficit : Strength Example
Imagine a fitness enthusiast who decides to try to achieve a new personal 
best on the bench press. 

Despite knowing that his current personal best for a single repetition 
attempt is 190 pounds, he decides to try a load of 240 pounds. 

While lowering the bar to his chest the strain on the muscles supporting his 
shoulder joint through the eccentric (lowering) phase causes the accessory 
muscles responsible for providing shoulder stability become injured.

Even worse, the athlete must now take 4 weeks off from upper body 
strength work, and loses more strength as a result of detraining.



Solution: Progressive Overload
The role of strength and conditioning when it comes to addressing muscular 
strength deficit is in fact a little different than simply using a “maintenance” 
program. 

In this particular situation, the athlete needs to rely on progressive overload- 
a gradual approach to increasing tolerance to volume and/or intensity to 
match the demands of the desired outcome. 

Guidelines with respect to progressive overload are simple, and vary based 
on the type of training. These include strategies such as using repetition 
ranges, and other metrics to validate progress that can provide an athlete 
with a “green light” to safely move forward.
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Bio-mechanical Inefficiency
Any sport-specific movement pattern, or exercise or drill that is performed in 
a training environment can be evaluated as from low-to-high with respect to 
the skill level involved, and the risk of potential injury caused by poor form.
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Bio-mechanical Inefficiency: Clarification
This isn’t meant to be an attack on athleticism, or even a suggestion that 
some athletes and positions are more “athletic” than others… 

It is only a suggestion that there is a different type of risk associated with 
different athletes and their position(s).

While a football linebacker may require less skilled movement and carries a 
lower amount of injury risk related to biomechanics, the role requires 
exceptional strength and power and carries significant injury risk due to 
other influences. 



Bio-mechanics : What’s Important…
The important thing to recognize is the level of influence that biomechanics 
of a skilled movement have in your risk of injury- and then identifying which 
movements (if any) should be assessed, critiqued, and corrected.
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Bio-mechanical Inefficiency : Example
Imagine a tennis player who demonstrates improper arm mechanics during 
their serve technique. 

Without correction, this player begins to work tirelessly on improving the 
velocity of their serve, which results in a subsequent arm and back injury. 

Through a bio-mechanical assessment, a sport-specific coach, athletic 
therapist, and strength coach work together to determine that the poor 
technique have caused one specific area of muscle to become over-
worked, and another specific area to remain week (synergistic imbalance), 
which has worsened the problem. 



Solution: Rehabilitative Strength Work
Implementing a progressive rehabilitative strength training program that is 
designed to address the causes of poor biomechanics is the answer here.

This can be tricky. And is not often done without a small team of people 
working together. While strength and conditioning plays a pivotal part- it 
likely begins with the sport-specific side when it comes to identifying the 
poor movement pattern and linking it to the cause of an injury. 

After that, sports medicine works with in conjunction with strength and 
conditioning to provided a monitored, progressive rehabilitation program.
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Rehabilitative Strength Work
Strength training programs that are designed with injury rehabilitation in 
mind require frequent and careful monitoring to ensure that an 
appropriate level of stress or challenge is being applied, and for the sake of 
movement quality.

A good rehabilitative strength training program offers a significant variety of 
exercise progressions that will allow an athlete to recognize when 
improvements are being made, even when they are marginal.

Recall the earlier example of a section of programming designed to monitor 
and re-train ankle stability… 



Rehabilitative Strength Work

Progressive Exercises to Improve Ankle Stability

Progression Level Focus / Intention Exercises

Level 1 Re-introduce proprioception & minor 
changes in stability

  1. Standing on one foot (20s) 
  2. Supported (hand on chair) single-leg 1/4 squat

Level 2 Enhance proprioception & re-introduce 
stability on minor impact (landing).

  1. Single-leg stance + upper body rotation 
  2. Single-leg land+stick from 2-4 inch drop

Level 3 Advanced proprioception postural 
control & increased impact stress

  1. Single-leg 1/2 squat + pause + hop + stick  
  2. Single-leg lateral hops over low hurdle

Level 4 Clear for sport-specific stress & 
reactive ability.

  1. High speed multi-directional / agility drills 
  2. Maximal and sub maximal plyometrics drills



Rehabilitative Strength Work

Progressive Exercises to Improve Ankle Stability

Progression Level Focus / Intention Exercises

Level 1 Re-introduce proprioception & minor 
changes in stability

  1. Standing on one foot (20s) 
  2. Supported (hand on chair) single-leg 1/4 squat

Level 2 Enhance proprioception & re-introduce 
stability on minor impact (landing).

  1. Single-leg stance + upper body rotation 
  2. Single-leg land+stick from 2-4 inch drop

Level 3 Advanced proprioception postural 
control & increased impact stress

  1. Single-leg 1/2 squat + pause + hop + stick  
  2. Single-leg lateral hops over low hurdle

Level 4 Clear for sport-specific stress & 
reactive ability.

  1. High speed multi-directional / agility drills 
  2. Maximal and sub maximal plyometrics drills

Intensity and demand for 
stability progress through 

Level 4.

Proficiency in 
exercises provide a 
system of checks & 
balances for level 

progression.

BASIC STABILITY

FUNCTIONAL MOVEMENT

ADVANCED STABILITY

STRENGTH & SPEED



Completing a Rehabilitative Strength Program
Upon completing a rehabilitative strength training program and returning to 
a regular training and competition environment, and athlete should be 
assessed for increased risk of re-injury.

Depending on the initial injury that you are returning from (anatomy, acute 
vs. chronic, mechanism of injury, etc.) it may be entirely possible that you 
are now in a category of increased likelihood for re-injury or a concurrent 
injury as a result. 

For example, a recent U.S. study published in the Journal of the American 
Medical Association found that college football athletes with a history of 
three or more concussions were three times more likely to suffer a 
concussion over the course of a regular season.  



Movement Quality
Especially during injury rehabilitation, movement quality during exercise is a 
key concern. 

In many cases, poor movement quality is more difficult for an athlete to 
recognize as a result of the injury. He or she may have limited self-
awareness and will likely resort to a compensatory movement pattern 
without even noticing, especially when fatigue is factor.

Cueing and monitoring exercises and drills is paramount to ensuring 
movement quality, especially when new exercises are being introduced and 
progressions are being made. 



Even though quality should always prioritized above quantity or volume of 
work, in the case of rehabilitative strength work- volume metrics should be 
ignored completely.

Rather than using a target that involves sets and repetitions of strength 
exercises, athletes should be encouraged to complete movements with a 
quality focus using other variable such as total time as a metric. 

For example, an instruction might look like this: 
 
Complete the single-leg bridge drill at a slow and even 2-2-2 (up-pause-
down) tempo for 40-seconds, or, until there is a change in movement 
quality, whichever comes first.

Movement Quality : Ignore Volume Metrics



Another important and helpful tool to ensure / improve movement quality 
during rehabilitative strength work is to use guides whenever possible.

Again- this is to accommodate for the fact that movement patterns will often 
change without an athletes awareness due to fatigue and compensation.  

In this particular example, instructions for a basic squat use guides to 
validate depth, knee alignment, and postural control. 

While placing the hands behind the head and pulling the shoulder blades 
together, squeeze the yoga block between the thighs in the widest setting 
while you slowly sit down and back until you make contact with the bench.

Movement Quality : Use Guides Where Possible



Rehabilitative Strength Work & Risk
The biggest risk with respect to rehabilitative strength work is progressing 
too quickly and introducing / re-introducing stresses that we are not 
prepared for.

For a competitive athlete with a high level of motivation, this mistake is 
incredibly easy to make, especially when an injury unfortunately occurs 
near the peak of a competitive season. 

The most important consideration (for student athletes especially) is 
longevity, and the ability to make a careful assessment of risk vs. reward in 
a situation that involves a possible pre-mature return to competition.



END OF PART IV.

derek.virgo@yrdsb.ca

www.StrongerBCSS.ca



THANK YOU
WWW.STRONGERBCSS.CA


