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DISCLAIMER

This book is not a substitute for the medical advice of physicians. This information is meant to 
supplement, not replace, proper medical education or advanced-level training in strength and 
conditioning. Sports activity and athletic training poses inherent risks. The author and publisher 
advise readers to take full responsibility for the safety of their athletes. Before using the drills 
and interventions described in this book, make sure your equipment is well maintained. Do 
not impose risks beyond your athletes’ level of experience, aptitude, training, and comfort level.
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FOREWORD

It was 1999 and I was myopically focused 
on taking a vision of “Understanding and 
Upgrading Lives” through an individ-
ualized, proactive performance-based 
approach across the four pillars of sus-
tainable high performance: Mindset, 
Nutrition, Movement and Recovery. We 
would focus on the top performers in the 
world, starting with professional athletes, 
then elite military and first responders, 
and finally population health. 

The mission was simple, “To provide 
the finest performance systems, special-
ists, and platforms seamlessly integrat-
ed to efficiently and ethically enhance 
our athletes’ performance.” Athletes’ 
Performance (now EXOS®) was born 
with no partners, no investors, and a 
relentlessly determined young me who 
was looking to build a multi-disciplined 
team of leading practitioners to move 
into our new award-winning facility in 
the heart of Arizona State University’s 
athletic campus. 

I was fortunate to have had deep rela-
tionships across the related areas of this 
field, including emerging global thought 
leaders in the PT/ATC worlds and sports 
medicine directors across professional 
and university sports. It would be crit-
ical to build the right multidisciplinary 
core team of highly collaborative, capa-
ble, and growth-minded professionals 
who were open to stepping into a new, 
seamlessly integrated model that would 
require their cross pollination across 
disciplines. 

This open and growth mindset would be 
the most important attribute to making 
up our ONE Team in this young orga-
nization. This is why the recommen-
dations of my respected peers were so 
important, and I focused on our ability 
to identify great people with high values 
and work ethics who were eager to add 
value in a pioneering and continuously 
improving organization.

Eventually, an exhaustive process 
of interviews with both established 
and young up-and-coming stars was 
nearly complete. The one outlier was 
a young PT/ATC who had just relocat-
ed from North Carolina to Arizona, 
who had been volunteering for us for 
a few months, and the team was really 
impressed by her. I didn’t know much 
about her, but knew she deserved the 
opportunity as she was always positively 
interacting with all the various members 
of our team, and seemed to be contrib-
uting across all the areas of the EXOS. 

On a Wednesday after the training and 
therapy sessions were completed, I got 
cleaned up and had a formal sit-down 
interview with Ms. Sue Falsone, PT/
ATC. That moment, the next hour, and 
what has and will be a lifetime, we start-
ed a very focused, intense, and aligned 
discussion on all things “movement.” 
Throughout our conversation, I learned 
of her amazing background working in 
team sports as a PT/ATC. I then wanted 
to know about the influential people 
and books in her life, her past difficult 



and positive experiences, her passions 
and dreams. My intensity in the con-
versation was equally matched by Sue’s 
eagerness as I shared our EXOS vision 
and the mission necessary to help our 
clients achieve their goals. 

Then came the discussion around move-
ment and the need to “Bridge the Gap.” 
This requires a seamless continuum of 
proactive care—not just reactive rehab, 
but getting upstream of the 70 percent of 
contributing factors to injury, decreasing 
pain, preventing pain, and helping every 
person perform at the highest level. 

Finally, we got into the weeds about 
movement quality and the need for a 
holistic system of screening and cleaning 
dysfunctional movement patterns, even 
if it meant we had to “Isolate to Innervate 
to Integrate.” We agreed on the impor-
tance of pillar strength as the foundation 
to “Position, Pattern, and Power.” Sue 
was one truly impressive professional at 
25, but what sane person would move 
all the way across the country without 
a prearranged job, so I had to ask. Her 
response was quick and precise “After 
researching you, the company, and the 
job description, I locked in the interview. 
WE have this. When do I start?”

That was the start, and this book, 
Bridging the Gap from Rehab to 
Performance is the ongoing journey to 
fulfill her responsibilities in serving her 
patients and performers and respected 
peers, all while moving forward with the 
greatest respect and humility. 

Sue has worked very hard to earn a spe-
cial perspective as a practitioner and a 

person—forged by the “EgoTestical” 
headwinds of sport, being the first female 
head athletic trainer in professional 
sport—from the early days of being the 
sole EXOS PT/ATC practitioner, seeing 
nearly every client daily. 

She expected EVERYONE on our team 
to upgrade rather than jeopardize move-
ment quality. The same was expected of 
Sue to truly understand from the table 
to the field, utilizing her movement and 
manual skills expertise. This truly defines 
Bridging the Gap, when each practi-
tioner on a team has gone deep enough 
to understand and upgrade across the 
continuum of care, rather than being a 
bunch of people with degrees working 
in their divisions and handing people off 
with a smile. 

I hope Bridging the Gap has greater 
meaning than just learning of the PT/
ATC’s role in the overall process. I hope 
it changes your expectations and per-
spective of what the future of health care 
holds. You should have the mindset that 
you—personally and professionally—are 
a powerful player in getting upstream to 
the majority of lifestyle-induced pre-dis-
ease and disease states. 

By Bridging the Gap, you, Sue, and 
everyone you consider your peers will 
have made a difference for others to 
build on. Let’s continue our shared 
journey to understand and upgrade lives 
through our collaborative culture as we 
accelerate quality outcomes for all. 

Respectfully,
Mark Verstegen
President_Founder, EXOS®
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CHAPTER ONE 
FROM THE TABLE TO THE FIELD— 

WHY IS BRIDGING THE GAP SO IMPORTANT?

There are few things more daunting than 
helping a professional athlete go from 
injury through rehabilitation to perfor-
mance. Here we have a person who has 
worked an entire life to reach the pinna-
cle of a sport, may be earning millions 
of dollars, and is carrying the champion-
ship hopes of a team and its fans.

Now it is up to us to help return these 
athletes to play. No pressure here! 

Even if you do not work with profession-
al athletes, to have people come to you 
in pain and unable to perform in their 
work or live their lives the way they want 
can be daunting. People in pain are often 
scared, do not understand the process of 
healing, and simply want to live life by 
their own standards. They come to you 
for answers.

Again, no pressure—it’s just a person’s 
quality of life being placed in your hands.

These are the scenarios that motivated 
me to write this book. My goal is to pro-
vide a practical guide for both clinicians 
and performance specialists to simplify 
the process necessary to get a client back 
to full health. 

It does not matter whether your client is 
an All-Star pro, a weekend Joe, or any-
where between—the aim is for you to 

apply a patient-focused model that will 
not only get people back to full function, 
but more importantly, to full health.

We have a moral and ethical obligation 
to do nothing less, but in the process, a 
few things stand in our way.

Unfortunately, we are in a race to see 
how many letters we can put after our 
names, but our personal reputation 
and standing should be secondary at 
best. The main point of the degrees and 
qualifications should be furthering our 
education so we can apply knowledge 
to better serve our clients. That is not 
always the case.  Sometimes, this letter 
chasing is more self-serving than patient 
focused.

We also have to stop thinking that our 
personal area of expertise is the be-all 
and end-all when it comes to client 
care—whether that be strength and 
conditioning, athletic training, physi-
cal therapy, or any other discipline. No 
matter how good you are and how effec-
tive your practice, you simply cannot go 
it alone.

Certainly, one person might be the 
quarterback for a certain stage of reha-
bilitation, such as a medical doctor after 
an athlete has had surgery. 



Eventually the person in charge will 
hand the baton to another professional 
whose role is every bit as important in 
advancing the client’s rehab. 

This book will provide insight into how 
your specialty fits into the rehabilita-
tion and performance continuum and 
hopefully will give you a deeper under-
standing of the significance of other 
complementary roles.

When we start delving into the different 
clinical and performance disciplines, we 
find that most professionals care about 
the same big-picture concepts, including 
assessment and evaluation, movement 
quality, and pain mitigation.

Once we cut through the terminology, 
it is clear that we have the same prima-
ry goal: to improve the wellbeing of the 
client. The best practitioners are those 
who try to be the best in their areas and 
at the same time recognize the import-
ant contribution of other specialties.

In preparing to teach a recent class on 
fascial techniques, I reread a book by 
Luigi Stecco, founder of the Fascial 
Manipulation® method, and noticed 
how, from the first page, he readily 
acknowledged the crossover of his work 
and the efforts of myofascial release and 
acupuncture experts. When we con-
sider the “points,” he is discussing, he 
acknowledges that many of them also 
overlap with Travell and Simons’ trigger 
points; they overlap with acupuncture 
points, and some overlap with the motor 
points of a muscle. 

Many people in Eastern and Western 
medicine, from the previous centuries 

through the present day, have an over-
whelming similarity in areas of the body 
they consider important. The takeaway 
is that no discipline is better than anoth-
er and that all have a place in the rehab 
spectrum.

When we are receptive to this inter-
disciplinary approach, we soon realize 
how well it fits into the human body 
of the clients we work with every day. 
Each system is wonderfully complex in 
its own right and each is interconnected 
with the others—from musculoskeletal, 
to nervous, to digestive, and beyond. 

Just as we cannot isolate one part or 
system in the body, neither should we 
create disparate units that keep our pro-
fessional disciplines apart, nor should 
we accept those that were previously 
established.

I hope that as you read this book, you are 
able to recognize where your strengths fit 
in a patient-centered bridging-the-gap 
model, and that you are humble enough 
to see those areas needing improvement 
in a new light. This can better inform 
the gaps in your care strategy and 
guide you in expanding your network to 
include professionals who are experts in 
the skills you do not currently have.

FIRST, A WORD ABOUT 
THE BOOK ORGANIZATION

I envisioned the beginning of this book 
to speak more to the strength and con-
ditioning specialist seeking more infor-
mation about the rehabilitative aspect 
of the continuum. The latter chapters 
of this book are directed toward the 



clinical specialist who needs education 
on the performance phase of returning 
an athlete to sport. 

Parts of the book will be more familiar 
to you than others depending on where 
you are in your career. There will also 
be a lot of overlapping information for 
all disciplines throughout the book.

The underlying goal is to bridge the 
gap between rehab and performance 
between the table and field…between 
professionals.

You might expect this book to flow 
smoothly from injury through tissue 
repair using orderly medical techniques 
in a linear fashion, such as:

Assessing an injury

Initial therapies for tissue repair

Rehabilitation of an injury

Getting an athlete back on the field

That is not how the rehab process works, 
as we will discuss along the way. Injury 
to recovery to return to play is not linear; 
it is a messy process and not at all pre-
dictable. Concepts overlap, professions 
overlap, and goals overlap. The steps 
we use often jump between categories as 
we move from the table to the field, so 
we will be covering the categories more 
broadly.

As you read certain chapters and sec-
tions, you might think, “That concept 
does not fit here. I think it should go in 
a different section of the book.” I knew 
before even writing a word that this 

would be the case, and that your edu-
cation, background, and experience will 
vary from mine and will create a differ-
ent frame of reference. The “categories” 
are not absolute. The techniques that fall 
under each category are not absolute. 

Where I have placed certain philoso-
phies or techniques are simply my opin-
ion and how I categorize things in my 
brain. If you categorize a technique, 
school of thought, or philosophy differ-
ently, that is totally fine. I want you to 
take away organizational concepts, not 
firm categorizations that may or may 
not fit into your belief system.

It is okay for us to disagree about where 
a concept or technique belongs in the 
continuum. There is overlap in every 
area this book touches on, and none 
of them fit exclusively in a particular 
bucket. Similarly, no single discipline 
owns a technique. I tried to offer my per-
spective of organization based on what I 
have done so far in my career and how I 
have seen things work well.

To provide opportunities for further 
reading and exploration, you will find 
a reference appendix to document the 
scientific research done on the topics 
covered in each chapter. It is important 
that we include an evidence-based ele-
ment in our practices and use studies to 
inform our work. 

However, that cannot be the only driv-
ing force. We need to remember that 
evidence-based practice (EBP) not only 
includes scientific evidence, but also cli-
nician experience and takes into account 
patient values.  



Clinician experience is classified as Level 
Five evidence, or mechanistic-based rea-
soning. It is made up of clinician obser-
vation and opinion. Although Level Five 
evidence is a low level of evidence, it is, 
nonetheless, a level of evidence. Our 
experiences and our scientific reason-
ing, based on science, are important as 
we navigate the world of EBP as it relates 
to clinical practice.   

And our clinical experience, combined 
with the best available scientific evi-
dence, means nothing if our plan doesn’t 
align with the patient goals and values.  

There is too much available information 
to find, prioritize, and put into action, 
which means it is all too easy to succumb 
to paralysis by analysis. 

For example, if you went to a database 
like PubMed and searched for “neck 
pain,” you would get tens of thousands 
of results. Even the most diligent person 
does not have time to sift through each 
one, read every study in its entirety, and 
come up with definitive conclusions 
about the various options for treating 
the cervical spine. 

If you restricted your discovery to 
meta-analyses and systematic reviews, 

you would still find that most of them 
tell us the studies conducted thus far 
are inconclusive and more research is 
needed before reaching a conclusion.

We need to admit that there is too much 
we do not know, whether we are talking 
about Western medicine principles like 
medications and exercise or Eastern 
techniques such as cupping and acu-
puncture. If we waited for everything 
to be validated by research, we would 
not get anything done, and our patients 
would not be treated.

CLINICAL PEARL
Just because we don’t know why 
something works, doesn’t mean it 
doesn’t work. We just haven’t yet 
figured out the reason it works.

In my opinion, science, research, and 
evidence are three different things. I 
urge you to rely on evidence, but also 
realize we lack evidence in many areas of 
our practices. We have a lot of research 
on many subjects, but that research does 
not always point us in the same direc-
tion—if it did, we would have evidence. 

In an absence of evidence or at least 
consistent research leading to similar 
conclusions, we can only turn to science 
to drive our clinical decision-making 
processes. Sometimes, interventions 
based on scientific theory are the best 
we can do.

There is nothing wrong with this. 
Research should be clinically driven, 
answer clinical questions, and drive us 
toward best practices. Clinical practice 



should drive research and then the evi-
dence, after multiple research studies 
are performed in multiple populations 
takes us in the same direction and leads 
us to the best practice.

Our own experiences are also consid-
ered a level of evidence. It is a low level 
of evidence, but a level of evidence 
nonetheless. We need to take note of 
evidence-based best practices, but must 
also apply what we have seen manifest as 
practice-based evidence.

We should then freely share these 
insights, both within our specialties and 
to those in other disciplines so we can all 
take better care of our patients. That is 
the ultimate goal of Bridging the Gap from 
Rehab to Performance.

This is a complex process, and hopefully 
this book will provide some structure for 
you and your colleagues to collaborate 
in the best interest of the athlete, in the 
best interest of the patient…in the best 
interest of the client. Whatever words 
you choose to describe your working 
population, moving forward in this 
book, they will all mean the same thing. 

Every person is an athlete in sport or 
life. Every athlete is a patient or client at 
some point. And every patient or client 
is a human being for whom we are trying 
to help improve quality of life.

WHAT YOU WILL FIND 
IN THIS BOOK

We will touch on many different tech-
niques and schools of thought. This is not 
a full resource outlining the intricacies 

and details of each intervention. Instead, 
it will help you see where some of these 
fit within your current “bridging the 
gap from rehab to performance” model. 
It will also give you insight into how I 
organize my thought process when deal-
ing with an injured athlete.

I have too much respect for everything in 
this book to do a discipline an injustice 
by claiming to fully represent the brand, 
school, or thought process. If something 
in this book piques your interest, pursue 
further education in that area. 

This book would be volumes if we were 
to cover the amount of detail each of the 
strategies and interventions requires. 
You will find additional resources in 
Appendix Nine; I encourage you to seek 
more information from those sources.

As you go through the different sections 
of this book, think about the informa-
tion being presented and decide what 
tools you have in your tool box that 
would fit in that section. You may see 
intervention options in one section, but 
may think that particular technique or 
school of thought should go into a differ-
ent phase of the recovery. That is fine. 
The point of this material is to provide a 
framework to the thought process, not to 
be dogmatic about where therapies and 
techniques should go or how to organize 
them in your practice.

Once you decide what tools you will 
use to address the main factors of each 
section, you will begin to see where you 
focused your education and where your 
knowledge may need to have some holes 
filled. At the very least, this thinking will 



help you decide what professional rela-
tionships you need to cultivate for the 
betterment of your athletes.

For example, if you are a physical ther-
apist (PT) who works with athletes in 
a clinic and do not have the opportu-
nity to go into the weight room or be 
on the field, you should befriend an 
educated strength coach who can talk 
you through—and take your athletes 
through—the last sections of the book. 
Your athletes will need those skills to 
return to play.

And vice versa: If you are a strength 
coach who does not have the skills to 
put your hands on people, you should 
befriend a skilled manual therapist who 
can focus on the first two sections of the 
book—the pain generator and motion 
segments—to assist your athletes who 
are in pain.

This book is a guide to give structure to 
the artful practice of taking an athlete 
from the medical table to the field. As 
you know, no two athletes are the same. 
Everything and everyone is individual-
ized. However, we need an organiza-
tional framework that repeatedly and 
successfully returns our athletes to play. 

What we do is an art, and the art of what 
we do is what makes us unique clinicians 
who are able to interact with our clients. 
Our art is based on science, and science 
requires structure. It is my hope that this 
book can help any professional working 
in the sports rehabilitation and perfor-
mance fields to bridge any gaps you may 
have in your personal practice.

THE PERFORMANCE 
TRAINING CONTINUUM

Early on when I was with Athletes’ 
Performance, now called EXOS®, we 
spent many days discussing the con-
cepts of bridging the gap from rehab 
to performance. Defining this phrase, 
determining who was to be involved, 
and deciding how to best execute this 
with an injured athlete were our areas of 
focus, debate, and discussion. 

We recognized that every profession-
al had a place in the athlete-centered 
model; to assist the athlete to the best of 
our professional ability was and contin-
ues to be the goal. Although there may 
be different phases in this continuum, 
there is one common goal: to return the 
athlete to the field, possibly bigger, faster, 
and stronger than prior to the injury.

This concept permeates my entire 
thought process and career and allows 
me to collaborate with many remark-
able professionals, learning from them 
and working together in the best interest 
of our athletes.

REHAB, REHAB INTEGRATION, 
PERFORMANCE

When an athlete is injured, we need a 
quick and succinct diagnosis. Depending 
on the situation, the athletic trainer (AT) 
or the physical therapist (PT) may be the 
first person to see the injured athlete; 
however, often a referral to a medical 
doctor (MD) is warranted. 

The MD’s diagnosis is probably based on 
the athlete’s account of what happened, 



objective testing including hands-on 
tests and any diagnostic assessments 
that might need to be performed, such 
as MRIs, CT scans, or X-rays.

Once the MD confirms a diagnosis, we 
create a game plan. This rehabilita-
tion plan includes not only the MD and 
athlete, but also typically the AT or PT 
step in as well. The decision regarding 
surgery is made and rehab is planned 
accordingly.

During the rehab process, decreasing 
pain, managing swelling, regaining 
range of motion, and basic strength 
training for activities of daily living 
(ADLs) are the priority. 

While the ultimate goal for an athlete is 
to return to the playing field, the imme-
diate rehab focus includes restoration of 
ADLs and foundational movements such 
as gait and postural changes—such as sit 
to stand—if any are lacking.

Once these ADLs and foundational 
movements are restored or are at least 
being managed, an athlete can begin 
setting sights on loftier goals. Improving 
the overall strength, stamina, and body 
composition can be additional focuses, 
knowing that the ultimate goal is far 
greater than ADL performance. 

We focus this time on restoring some 
of the general sport attributes that may 
have been lost during the rehab process. 
This area of rehab integration covers a 
lot of ground and leads directly into per-
formance training.

Performance training focuses on all 
aspects of improving performance: 

moving at different angles, loads, and 
speeds that are necessary for a return-to-
play scenario for an athlete. All aspects 
of performance training are necessary 
for proper return to play.

EVALUATION, ISOLATE, INTEGRATE

A thorough evaluation provides an accu-
rate diagnosis and establishes parame-
ters in which to work during the rehab 
process. Without a full evaluation and 
the resultant diagnosis, we might miss 
critical information, which is often det-
rimental to the rehab progression. 

Tissue-healing considerations are 
needed to ensure quality recovery from 
injury. We follow guidelines for tissue 
healing to repair tissue, giving the body 
the optimal environment to withstand 
the upcoming forces seen in rehab and 
performance training.

When we do not follow these tissue-heal-
ing guidelines, we often see re-injury 
during the return-to-play process or 
immediately upon return to the sport. 
An evaluation of and a respect for spe-
cific tissue-healing properties is vital in 
this process.

Once we have an evaluation, we begin 
the rehabilitation process, and here we 
are reminded that the concept of isola-
tion is not about specific exercises. It is 
about body parts; when someone has a 
shoulder injury, we need to address the 
shoulder. That may seem implicit, but 
that is not always the case. 

In this age of “functional training,” we 
sometimes look too much at the big 



picture and not enough at the individual 
parts. A recovering shoulder must first 
have proper arthrokinematics, range of 
motion, and strength for ADLs if there is 
any hope of throwing a baseball. Tending 
to the injured body part and ensuring its 
function as a “part” is required before it 
can work as an element of the whole.

Finally, integration of that body part is 
needed in order to produce a high-lev-
el movement or even to perform most 
activities. We know the body does not 
operate in isolation and that one part 
will affect another. During this integra-
tive phase, we emphasize the concept of 
kinetic linking for efficient performance 
of activities.

DUTIES OF THE SPECIALISTS

In today’s world, the roles of health care 
specialists are changing, with overlap-
ping education, specialties, and duties 
based on education and workplace. No 
single profession owns any specific tech-
nique and skills often overlap between 
professions. 

The following duty list should not 
pigeonhole a specialist into a certain 
area. Many modern specialists are work-
ing in non-conventional spaces, which 
will continue to improve our health care 
offerings to people across the board.

Where does rehabilitation end and per-
formance training begin? Can this pre-
cise point be defined? Most of us in the 
rehab and training fields do not believe 
it can. 

At all levels of our many roles—medical 
doctor, athletic trainer, physical thera-
pist, strength and conditioning coach, 
and many more—returning an athlete 
to play after an injury is a continuum. 
There are no defined milestones for offi-
cial hand-offs or timelines determining 
when an athlete has finished rehab and 
is beginning performance training.

Each person involved in the process of 
returning an athlete to full sports per-
formance needs to understand the other 
professionals involved in the process, 
and should respect what each specialty 
brings to the table to help get that ath-
lete back to play.

When professionals do not understand 
the educational background of other 
professionals, there can be an inherent 
distrust when passing off an athlete to 
someone thought to be less educated. 

These misunderstandings lead to dis-
dain, distrust, and disruption of com-
munication. People fear that sharing 
athletes or asking for help is a sign of not 
knowing everything and is therefore a 
weakness that will result in lost business 
in the future. People try to work in silos, 
not wanting to collaborate for fear of 
being “found out” that they cannot do 
it all.

We cannot be everything for everyone 
in any aspect of life, let alone in sport 
rehab and performance. Sharing clients 
and collaborating with other disciplines 
is a sign of strength. This allows us to 
focus on what we are good at; the athlete 
can benefit from everyone’s expertise. 



This is the heart of the modern athlete- 
centered model.

Everyone, including a doctor, chiroprac-
tor, physical therapist, athletic trainer, 
massage therapist, personal trainer, 
strength coach, and others, can offer 
insight to help an athlete achieve rehab 
and performance goals.

The following professional descriptions, 
based on the sequence an injured athlete 
might be treated, are not all-inclusive. If 
a specialty is not included in the list, it is 
not due to the lack of importance in the 
bridging-the-gap process. It is only due 
to the ever-growing number and types 
of professionals an athlete may encoun-
ter on the road to recovery.

Medical Doctor (MD)—
Prior to practicing, MDs typically receive 
a four-year undergraduate education 
and four years of medical school, plus 
three to seven years of residency train-
ing, depending on the specialty. Many 
MDs complete fellowship training in spe-
cific areas following the residency. 

An MD will assign a diagnosis based on 
tests performed, prescribe medication 
if needed, and, depending on the MD 
and the injury, might perform a needed 
surgery. The MD will work closely with 
the rehab team when progressing an 
athlete through rehab and then back to 
performance.

Doctor of Osteopathy (DO)—
A DO has the same medical training and 
requirements as an MD. In addition to 
medical training, DOs learn osteopathic 
manual medicine and focus on holistic 
patient care.

Physical Therapist (PT)—
Physical therapy education has changed 
in recent years. Currently, a PT will com-
plete four years of undergraduate school 
and three years of PT school, entering 
the workforce with an entry-level doc-
torate (DPT). 

A PT will examine a patient and treat to 
help decrease pain and improve move-
ment and function. A PT can function in 
many specialty areas, such as pediatrics, 
cardiology, neurology, or orthopedics. 

A sports PT has additional training work-
ing with athletes either by way of expe-
rience and taking the Sports Certified 
Specialist (SCS), being dual credentialed 
(AT/PT), or having completed a sports 
residency. All 50 states have some level 
of direct access to physical therapy; 
patients no longer have to see an MD 
prior to seeking treatment from a PT.

Athletic Trainer (AT or ATC)—
Athletic trainers are multi-skilled health 
care professionals who collaborate with 
physicians to provide preventative ser-
vices, emergency care, clinical diagnoses, 
therapeutic intervention, and rehabilita-
tion of injuries and medical conditions. 

Athletic trainers work under the direc-
tion of a physician as prescribed by state 
licensure statutes.1 The current entry 
point into the profession of athletic train-
ing is a bachelor’s degree; however,  it 
was recently decided that the entry-level 
degree would be a master’s, a change to 
be implemented by 2022.

Chiropractor (DC)—
Chiropractors focus on musculoskel-
etal and nervous system issues, often 



treating neuromusculoskeletal disorders 
of the neck and back; however, DCs treat 
extremities and headache issues as well. 

Chiropractors typically attend under-
graduate school for four years, followed 
by four years of chiropractic-specific 
education focusing on manual therapy 
and adjustment techniques.

Performance Specialist or Strength 
Coach—
There is a wide variety of paths to take 
to become a strength or performance 
coach. Most strength and performance 
coaches have a four-year undergraduate 
degree focusing on kinesiology or exer-
cise science. 

After this training, they often do a 
graduate assistantship, depending on 
the position desired. Passing a national 
exam is usually part of the process, such 
as Certified Strength and Conditioning 
Specialist (CSCS) or Strength and 
Conditioning Coach Certified (SCCC), 
among others.

Skills Coach—
Skills coaches, such as pitching or defen-
sive end coaches, may not have formal 
education in a specific area, but they are 
typically experts in the sport or position, 
often being athletes themselves. 

They are an integral part of the return-
to-play continuum and are the subject 
matter experts we turn to as part of 
our success with injured athletes. These 
coaches speak the language of the sport 
and often have great insight into the 
attributes needed for a successful return-
to-play program.

An athlete might encounter many other 
professionals, including massage thera-
pists, acupuncturists, nutritionists, and 
more. Consider where your skill set fits 
with the expertise of the other specialists 
in your care continuum, and recognize 
that there is a time and place for every-
one to apply their knowledge.

Regardless of who is quarterbacking the 
care at the time, we focus on one thing 
above all: improving the athlete’s health.

WHO GUIDES THE PROCESS?

Where a client rests along the perfor-
mance-training continuum will dictate 
the quarterback of that person’s care at 
a given time. Ideally, someone different 
is in charge at each stage, depending on 
where the athlete is in this process.

When an athlete is injured during com-
petition, the AT is the quarterback, 
determining vitals and the safety of the 
athlete’s life and limbs. The AT deter-
mines if an athlete can safely return to 
play, or if immediate medical care is 
needed on the field. 

If necessary, the AT determines how to 
safely remove the player from the field, 
performs or assists in assessments once 
off the field, and makes the needed refer-
rals for quick diagnostics to determine 
the type and severity of the injury.

If the patient is post-operative, the 
doctor might be the quarterback, dic-
tating precautions and contraindica-
tions after the surgery. As the rehab 
process moves on, a PT may take the 
lead, assisting the athlete in restoring 



the fundamentals of strength, range of 
motion, and proprioception.

When the client is ready to incorporate 
different training movements at various 
loads and speeds, a performance coach 
might take over. Finally, as the person 
begins to work on the technical and tac-
tical aspects of the sport, a skills coach 
can play a lead role in re-familiarizing 
the athlete with the unique specifics of 
the sport or position.

There are obvious overlaps in these 
roles and the above descriptions are not 
dogmatic. Each team or situation has 
its unique way in which people work 
together to move this process along. 

There is no single person who can do 
everything for an injured athlete, from 
on-the-field care, to post-injury evalua-
tion, to the operating room, to skill and 
technique work at the practice facility, 
and all the steps between. We each need 
to be comfortable in the understand-
ing that there are many contributors 
involved in the process, with certain 
people wearing larger hats at various 
times.

In the athlete-centered model, everyone 
has the athlete’s best interest in mind. 
“Leave your letters at the door” was a 
common phrase for us EXOS, where I 
spent 13 years earlier in my career. The 
athlete is center stage at all times, no 
matter what the needs are at any point 
in time.

There is no room for ego in the ath-
lete-centered model. There is too much 
to do, too much to work on and too much 
at stake for professionals to be arguing 

over who is in charge. We must be able 
to work together to return an athlete to 
the field, not only fully rehabbed, but 
hopefully as a stronger, healthier person.

Traditionally, the overall wellbeing 
of the athlete was not the focal point. 
Rehabilitation used to be concentrated 
on the isolated issue and its localized 
treatment. If an athlete was experienc-
ing knee pain, this led the team’s spe-
cialists to focus on evaluating the knee. 

Treatment was directed at removing 
or reducing pain via local modalities 
or manual techniques. The athlete was 
given exercises to strengthen the sur-
rounding muscles, or if the issue was 
more serious, surgery was performed 
and rehab commenced to return the 
athlete to pain-free function.

This model falls short when we look at 
individual specialists’ actions and the 
sum total of these efforts. The main 
problem with this isolated, localized 
treatment approach is that it targets the 
supposed “source” of pain and related 
issues, such as swelling at the joint. 

This is not the same as seeking to iden-
tify the cause of pain, such as faulty 
mechanics, neurological deficits, or an 
underlying structural issue.

Chasing pain, which is at best a lagging 
indicator of a problem, fails to see the 
person’s entire kinetic chain and neuro-
musculoskeletal being, either in evalua-
tion or during treatment. Thus, major 
gaps develop between the various steps 
needed to move from assessing an injury, 
rehabilitating an athlete, and returning 
the person to a game day–ready state.



A more comprehensive approach will 
accurately pinpoint the root of an injury 
so we can take the necessary corrective 
action to get the person back to play 
with sustainable motor patterns at the 
same or even a higher level than before 
the injury.

Evaluating injured tissues and joints, 
exploring kinetic linking and kinematic 
sequencing, and prescribing the appro-
priate solutions to return the athlete to 
full, healthy function cannot be done if 
we are only focusing on pain. 

It also cannot be achieved if the special-
ists in the care continuum are working in 
isolation or fighting for control over the 
athlete’s health and not communicating 
with others involved in the process.

The goal of helping athletes perform sus-
tainably at their best for as long as possi-
ble is not achievable until we bridge the 
gap between rehabilitation and perfor-
mance that plagues every level of every 
sport in which athletes get injured.

STRUCTURE VERSUS FUNCTION

The word “function” is widely used in 
today’s rehab and performance models. 
Functional exercises, functional evalu-
ation, and functional progressions are 
just some of the ways we use this word 
when describing our examination or 
treatment philosophies.

What happened to structure? Does not 
anatomical structure dictate function?2

For example, if an athlete’s femoral head 
and neck are rotated too far forward or 

too far backward—femoral anteversion 
or retroversion—as it relates to the fem-
oral shaft, the person will have a diffi-
cult time squatting with the toes pointed 
forward. 

The physical structure of the hip will 
prevent what most consider a neutral 
lower-extremity squat position, thus dic-
tating the way the hip functions during a 
squat. We cannot go beyond the param-
eters of a body’s structure.

With this same structure in a soccer 
player who is running, kicking, twisting, 
and turning during a game, the femo-
ral head may be butting up against the 
acetabulum. 

Thanks to Wolff’s Law, we know if we 
do this enough, we will begin to change 
the structure, creating a cam or pincer 
lesion that might become problematic 
and hinder movement.3 The function of 
repeated motion has changed the struc-
ture, which will in turn affect function 
in the weight room, on the pitch, or in 
daily activities.

We cannot look at function with blind-
ers—we must consider structure, its 
influence on function, and reflect on how 
function can influence structure. This is 
a concept we will explore throughout 
this book. 

Both structure and function need to 
be acknowledged and respected when 
examining a patient and creating a 
rehab program tailored to the person’s 
specific needs.

As clinicians and strength coaches, we 
are comfortable with the musculoskeletal 



system. However, it is actually the neu-
romusculoskeletal system we are dealing 
with in our athletes. The nervous system 
and its central, autonomic, and periph-
eral subsets are what dictates musculo-
skeletal function.

Input dictates output. Bad input yields 
bad output. When we are not receiv-
ing quality information from visual, 
proprioceptive, and vestibular inputs, 
the data sent to the brain’s movement 
centers and the motor output sent to the 
limbs will be suboptimal.

If we begin a movement from a structur-
ally inadequate or inefficient position, 
the movement from that point forward 
will be inefficient.

However, we also need to define what an 
“inefficient movement pattern” really is. 
Often in the weight room or in train-
ing, we expect people to have “perfect 
form,” our definition of what perfect 
form should be for that particular move-
ment pattern. 

Yet, the concept of “perfect movement” 
is arbitrary. What is perfect for you 
might not be perfect for me because of 
numerous factors, including our struc-
tural differences. If your client has what 
you consider a compensatory movement 
pattern, but has had that pattern for a 
long time, it is probably efficient energy 
expenditure and neural programming 
for that person.

If we change the compensatory move-
ment pattern to what we believe is 
“better,” we have increased the demands 

on the nervous system, as it needs to not 
only create new neural pathways to per-
form this movement, but also to destroy 
old neural pathways that allowed the 
movement to become almost reflexive. 

We have also increased the metabolic 
demands on the system, making the 
new movement pattern more inefficient 
than the old pattern. As coaches, our 
concept of and desire for “proper move-
ment” we want athletes to perform can 
actually make them less efficient in that 
movement pattern.  We will discuss this 
more in the chapter on somatosensory 
control, beginning on page 123.

Prolonged posture or positioning will 
eventually dictate structure. Picture an 
older woman shuffling along a street. She 
may be overly kyphotic and seemingly 
unable to straighten her spine. This is 
not the result of a sudden trauma. Years 
of sitting, poor posture, and gravity have 
led to a permanent change in the spinal 
structure, creating the wedged vertebral 
bodies, degenerating discs, smaller fora-
men, and shortened soft tissue associat-
ed with this change in posture.

Changing the structure or function of 
a degenerated spinal column will be 
difficult once these anatomical changes 
occur—perhaps impossible—although 
there is hope, using movement skills 
both ancient and new.

We cannot separate structure and func-
tion. This is why Structure & Function 
is the name of my education company. 
These two independent things are inter-
dependent upon one another.



THE ORGANIZATIONAL 
SYSTEM SLIDE

Phil Sizer and I met in 2007 when I 
was on a quest to return to my physical 
therapy roots after living for years in 
the performance world. Phil is a lead 
instructor for the International Academy 
of Orthopedic Medicine–United States 
(IAOM–US) and is a professor at Texas 
Tech University. In contrast to me, he 
had been living in the PT world for 
decades at the time and was moving 
toward the performance realm. We are 
both PTs, coming at an organizational 
system from opposite sides.

Our early discussion brought us to 
what we fondly called “The Slide” 
when we were creating a master dia-
gram for a presentation. The slide was 

a representation of hours upon hours 
of discussion, debate, and research. It 
became my organizational system and is 
now how I teach the model of bridging 
the gap from rehab to performance.

The slide references structure and 
function, as well as the clinical and 
performance aspects of return to play. 
It acknowledges the biopsychosocial 
factors that serve as the foundation of 
individual responses and tolerance. It 
reminds us that everything—every phi-
losophy, every school of thought, every 
letter we have after our names—has its 
place in returning an athlete to a sport. 

We just need to understand how and 
where things fit together, and how to 
sequence them.

Figure 1.1—The Slide
The Slide is the organizational framework Phil Sizer and I developed in 2008 to help organize 
the concepts of Bridging the Gap from Rehab to Performance. It has framed and shaped my 
approach to rehab ever since.



First, we need to recognize there are 
both clinical and performance perspec-
tives. That does not necessarily mean 
these are different or that we need to 
discuss them in a different manner. 

However, perspective can change reality 
and we need to understand that there 
are different viewpoints represented in 
the rehab-to-performance model.

Once an athlete is injured, we develop 
a clinical diagnosis, such as rotator cuff 
tendonitis, as well as a functional diag-
nosis like scapular dyskinesis, and then 
use both to guide the athlete’s journey 
back to full health.

Indeed, many different clinical diag-
noses may share the same functional 
diagnosis.

When someone is in pain, we need to 
address the symptom. Even though we 
do not always follow pain or focus solely 
on its alleviation, there are many studies 
that demonstrate that function is altered 
in the presence of pain.4,5,6,7 

We cannot ignore pain and simply 
perform “functional” activities. When 
either acute or chronic pain is present, 
we are in the medical model of patient 
care. It is only after the person is out of 
pain that we can move to a more perfor-
mance-oriented model of athlete care.

In the medical model, we do typical 
diagnostic tests and clinical exam-
inations. When someone is at the 
medical-focused end of the spectrum, 
we need diagnostic tests and clinical 
exams. These might be required to 
document progress and ensure proper 

tissue healing has occurred and that it 
will continue. 

Later, in the performance model, we 
can conduct our functional evaluations. 
Some functional testing might be appro-
priate in the medical aspect of the spec-
trum. However, pain might give us false 
information in that testing, and that 
should instead be done when the athlete 
is no longer in pain.

PAIN MANAGEMENT: MEDICAL 
AND CLINICAL EXAMINATION

When we are in pain, everything is dif-
ferent. Movement patterns are often 
altered.8 Anxiety, depression, stress, and 
fear are common.9 

Making the correct diagnosis early is 
paramount in order to place the person 
on the proper rehabilitation path. There 
are two types of diagnoses we need to 
properly rehabilitate an athlete in pain. 

The first is a structural diagnosis. A med-
ical or clinical exam may include clin-
ical tests such as X-rays or MRIs and a 
structural injury might be confirmed. A 
torn ligament, fractured bone, or degen-
erative tendon is may be diagnosed as 
the tissue with the problem. Surgery is 
often an option in this phase.

PERFORMANCE ENHANCEMENT: 
FUNCTIONAL EXAMINATION

A functional diagnosis is the second 
type of needed diagnosis.10 A functional 
diagnosis typically describes a reason 
or cause for pain versus injured tissue, 
which might be the source of the pain. 



An example of a functional diagnosis 
might be scapular dyskinesis, a scapula 
that is not well controlled or moving cor-
rectly. Scapular dyskinesia may be the 
reason for shoulder impingement and 
an inflamed tendon, and the inflamed 
tendon is the structural issue related to 
the movement problem.

A functional diagnosis is more about 
movement issues and deficiencies versus 
structural anomalies and pathologies.

DIAGNOSIS-SPECIFIC

In the diagnosis-specific segment, the 
treatment interventions are exactly 
that—diagnosis-specific, meaning it 
matters if the athlete has a herniated disk 
or spinal stenosis. We might perform 
two very different immediate treatment 
interventions based on a diagnosis.

For example, if someone has a shoulder 
bursitis, cross-friction massage may irri-
tate the inflamed bursae and make the 
pain worse. 

However, if the person has a chronic 
shoulder tendinosis, cross-friction mas-
sage may significantly help. 

We base acute treatment interventions 
upon the pathological tissue, the normal 
tissue-healing properties of that tissue, 
and account for how that tissue will 
physiologically respond to the selected 
intervention.

The treatment is likely dictated by the 
structural diagnosis made during the 
clinical examination.

DIAGNOSIS-INCLUSIVE

From a treatment standpoint, a diag-
nosis-inclusive treatment is performed 
regardless of which tissue is the problem. 
For example, if someone has a herniated 
disk in the low back, a spondylolisthesis, 
or spinal stenosis, it does not matter at 
this stage. 

Here, everyone will get some type of 
core stability activities. If one person has 
a posterior impingement at the shoulder 
or another has had a shoulder sublux-
ation, they will both get some type of 
scapular-controlled mobility and rotator 
cuff exercises.

In this phase, the diagnosis does not 
specifically affect the treatment, which 
is most likely done to address the func-
tional diagnosis made during the perfor-
mance exam.

CLIENT-SPECIFIC

Finally, during the rehab process it mat-
ters if we are dealing with a baseball 
player, a football player, or a computer 
engineer who runs marathons on occa-
sional weekends. All three athletes need 
to run, but they all run differently. 

A baseball player needs acceleration and 
absolute speed mechanics in a specific 
direction, taking into account hitting a 
thick base at given intervals, as well as 
deceleration. 

The football player who is an offensive 
lineman needs acceleration mechanics, 
but may not need absolute speed, as 



offensive linemen typically do not run 
that far. A receiver will most certainly 
need acceleration, absolute speed, and 
deceleration, along with vestibular con-
siderations, as receivers are often looking 
in directions other than where they are 
moving. Finally, the marathon runner 
does not need acceleration mechanics, 
although this could be argued, but cer-
tainly needs absolute speed mechanics.

All three of these scenarios require run-
ning, but running in a specific manner 
for the sport or position. Our interven-
tions need to be client-specific based on 
the goals for rehab.

THE SEGMENTS OF THE 
ORGANIZATIONAL SYSTEM

Now that we have covered some of the 
basic principles that form the founda-
tion of the organizational system, let us 
take a closer look at its segments, each 
of which has its own chapter for further 
exploration.

This is not a dogmatic classification 
system. Many interventions or schools 
of thought might fall into more than one 
category. Each intervention has many 
parts to it, and in your thought process, 
one might fit into an entirely different 
category than listed in this book. This is 
fine. As you work through the chapters 
and begin to understand the system, 
think about where each of the phases, 
disciplines, and concepts fit into your 
personal practice.

All models fit, all disciplines fit, and 
all “gurus” fit when we work to bridge 
the gap between rehabilitation and 

performance. Whatever your specialty, 
decide where that school of thought lies 
in this system as you create a process to 
return athletes to sports performance.

We will look at an overview of each cat-
egory next, and expand upon them in 
individual chapters.

Briefly, think about when a client comes 
to you in pain. Say, for example, the 
person is a soccer player with a painful 
groin. First, we need to decide what 
tissue is the issue. We need to identify 
the pain generator.

Is the pain coming from a torn muscle 
or tendon in the adductors or in the 
abdomen? Is the pain coming from the 
hip-joint capsule impinged between two 
bones? Is the pain coming from a degen-
erated joint surface? 

Are all structures of the hip normal and 
the pain is coming from the low back or 
the central nervous system?

Once this is determined, we need to 
ensure the joint is moving properly in 
relation to those around it. Does the hip 
have full range of motion? Is flexibility 
normal? Are all aspects of the joint work-
ing well so it can fit within the system as 
part of a whole? Can the lumbar spine 
stabilize in order for the hip to move? 
Are there limitations at the ankle that 
could be affecting the hip? This section 
will take into account the entire motion 
segment.

We then need to make sure the right 
muscles are firing at the right time. We 
need to ensure there is proper psychomo-
tor control. Is the glute acting as a prime 



mover for hip extension, or are the ham-
strings or lumbarparaspinals dominat-
ing the movement pattern?

From here, we move into somatosensory 
control. We consider all aspects of the 
neurological system—including reflexes, 
visual, vestibular—and all the neuro-
motor programming elements affecting 
how the motion segment moves or why 
pain is being generated. This is the larg-
est and most complicated category and 
certainly influences and is influenced by 
every other aspect.

Next, we have fundamental performance. 
Not only does the hip itself have foun-
dational strength—which could also fall 
under the motion-segment category—
but we look to see that the entire system 
has proper fundamental strength to be 
expressed as power in our next category, 
fundamental advancement.

It is within fundamental advancement 
that we begin to move at various loads 
and speeds, introducing fundamental 
athletic movements such as acceleration, 
crossover, drop step, and more.

Finally, in advanced performance, we begin 
to meet the client-specific goals of return-
ing to an activity. Whether the client is a 
hockey player, lacrosse player, or labor-
er, we introduce the specific movement 
requirements that must be mastered 
prior to returning to the activity.

Of course, underlying this whole strat-
egy are the biopsychosocial factors that 
influence how we each have a different 
response to pain and to the planned and 
executed interventions. 

The biochemical, nutritional, and 
genetic factors of each person’s biology 
will affect the mindset, mood, and atti-
tude of the person. 

The societal, familial, and cultural influ-
ences on a person will impact how that 
person responds to any stimulus. 

The biopsychosocial influencers are 
the individual factors we must consider 
every time; they will never be the same 
for any two people.

No single part of the continuum is neces-
sarily a prerequisite to another. Many of 
these areas can and should be addressed 
simultaneously as an athlete progresses 
from table to field. However, these all 
need to be considered prior to an athlete 
successfully returning to play.

Pain Generator
In Chapter Two, the section on deter-
mining the pain generator, we identify 
the problem tissue. It matters whether 
we are dealing with a bursa or a tendon. 

If the client is struggling to manage a 
bursitis and we attempt tool-assisted 
soft-tissue work on the inflamed bursa, 
we might make things worse. However, 
if we are dealing with a tendinopathy, 
soft-tissue treatment might significantly 
help the healing process.

In another case, if the athlete has 
disc-originating pain, trunk flexion 
might exacerbate the symptoms. If we 
are instead looking at a stenosis, trunk 
flexion might improve the symptoms. 
Accurately identifying the problem 



tissue is important for us to appropriate-
ly direct our initial treatment efforts.

If you do not have examinations and 
assessments in your toolbox, befriend a 
diagnostician and share patients and cli-
ents with that person. You do not need 
to learn how to assess, but you do need 
to understand assessment and have a 
referral policy in place.

If no pain generator is present—such as 
in a patient with phantom-limb pain, 
chronic pain, or non-specific lower-back 
pain (NSLBP)—we need to use other 
identifiers, such as restricted range of 
motion, compromised movement pat-
terns, a lack of stability, neurological 
influences, or biopsychosocial consider-
ations to guide us to the area that needs 
our first attention. 

Someone who is in pain without the 
presence of a pain generator presents a 
challenging situation. There is no nocio-
ceptive stimulation to alter; therefore, 
our typical pain-eliminating techniques 
will not work.

In the initial pain discovery, we are 
defining which “tissue is the issue.” As 
an example, in my case, I might draw 
from my manual therapy and differen-
tial diagnosis background to determine 
the problem at hand. 

To determine a working diagnosis for the 
patient in front of me, this might involve 
applying the skills learned in physical ther-
apy or athletic training schools or things 
I mastered when studying for my certi-
fication in orthopedic manual therapy.  
 

We might be concerned about pain and 
want to decrease it by using a method 
such as kinesiology tape.11 Perhaps 
other standard modalities will assist in 
pain reduction. There are many clinical 
interventions to choose from; your list 
of skills will be different, and that will 
guide your choices.

Motion Segment
We need to reestablish the proper use of 
the entire motion segment, and not just 
a localized injury site or the source of 
pain. For example, if we are dealing with 
an elbow issue, we need to make sure the 
cervical spine, shoulder complex, elbow, 
wrist, and hand are all working as a 
unit—this is the focus of Chapter Four. 

We should also ensure that there has 
not been loss of compensatory range of 
motion elsewhere in the body. 

The nervous system prioritizes protec-
tion of painful tissue, and adjusts move-
ment accordingly.12 Through proper 
neuromusculoskeletal evaluation, the 
diagnostician will be able to determine 
if and where the body has compensated 
to protect the injured tissue. 

I once had an athlete who had dislo-
cated his elbow in a traumatic manner. 
Despite our good efforts, he ended up 
with a shoulder issue, including loss of 
motion and pain because he was guard-
ed and afraid to move his arm away from 
his body. As a result, dysfunction devel-
oped in the segment next to the injury 
site, which in this case was the shoulder.  
 



We may not be able to prevent every-
thing, but we know that the motion 
segments that make up and surround 
an injured limb or the spinal segments 
above and below an injury can become 
compromised due to fear, avoidance, 
and pain.13,14

There could also be a restriction along 
a fascial line feeding tension upstream, 
downstream, or both.15 You can define 
a motion segment in many ways. You 
could simply consider an upper extrem-
ity, spine, or lower extremity as the 
motion segment, or you could think of it 
even broader than that, following fascial 
lines or kinetic chains. 

However you define the motion segment 
for a given patient, you must address 
and consider it throughout the rehabili-
tative process, rather than just looking at 
a joint or tissue in isolation.

Bring the concepts of biotensegrity 
to mind when thinking of motion seg-
ments. Biotensegrity applies the math-
ematical concept of tensegrity to the 
human body.16 Tensegrity, developed 
by R. Buckminster Fuller between the 
1920s and 1940s, is the concept that a 
three-dimensional structure is under 
constant tension with intermittent peri-
ods of compression to maintain the 
structure’s stability.

Biotensegrity states that in the human 
body, all levels—including molecular, 
cellular, tissue, organ, and organ sys-
tems—are operating in the same manner. 

Humans will maintain their general 
form despite gravity because of the 

constant state of tension with intermit-
tent compression that occurs throughout 
the body. Our bodily systems, down to 
the molecular level, are built upon this 
constant tension. 

Our movement choices and postures 
will introduce the necessary compressive 
forces to allow the body to change and 
adapt, all while maintaining the general 
human form.

When we think of the body as a tenseg-
rity system, we realize we never do 
movement in isolation. In order for 
movement in one area to occur, a resul-
tant compression or tension must occur 
elsewhere to allow that to happen. This 
concept demonstrates a system in which 
nothing occurs in isolation.

While we consider these concepts and 
interventions, we are concerned with 
how the client is or is not using the entire 
affected limb. 

We might pull from manual therapy, 
mobilization with movement, or tool-as-
sisted soft-tissue work to reestablish the 
motion-segment function. Dry needling 
or cupping might be a suitable inter-
vention choice. Alternatively, we might 
perhaps use fascial or visceral manip-
ulation to deal with the affected area. 
 
Corrective exercises learned during the 
Functional Movement Screen (FMS®), 
the Selective Functional Movement 
Assessment (SFMA®), or Functional 
Range Conditioning® (FRC) training 
could come in handy. Muscle activation 
techniques (MAT™) might also be appli-
cable in this stage as we try to get the 



entire limb and motion segment func-
tioning normally.

The options in this phase are almost 
limitless, based on your training and 
area of focus.

Psychomotor Control
In reviewing psychomotor control, 
which we will do in Chapter Five, we are 
concerned with the appropriate tissue 
firing at the right time as muscles and 
other tissues do their jobs. Prime movers 
must remain prime movers. Synergists 
must be synergists, and stabilizers must 
be stabilizers.

When a stabilizer such as lumbar mus-
culature becomes a synergist to hip 
extension, or a synergist like the ham-
strings becomes a prime mover, or a 
prime mover like a glute decreases its 
activity because another muscle is doing 
its job, the body gets angry and it will 
produce pain. 

Just as in a factory, the body has indi-
vidual parts responsible for a job. When 
people in a factory start doing jobs they 
were not intended to do, the entire line 
gets thrown off. One job has too many 
workers, while another has no one 
focusing on it. Chaos ensues, and in our 
example, pain is created in the body.

Neuromuscular control of the body is 
the fine-tuning we use to ensure proper 
movement. Of course, the body will 
figure things out if needed and will 
compensate its way through a less-
than-ideal motor pattern.17 That newly 
created motor pattern certainly has 
the potential to be efficient; however, 

biomechanical stresses caused during 
these compensations can cause damage 
if left unattended.

Over time, this compensation can lead 
to pain or asymmetries in flexibility and 
strength, and will further exacerbate the 
issue. The compensatory pattern will 
become the default pattern once the 
brain myelinates this new workaround.

There are many schools of thought in psy-
chomotor control to pull from, including 
Dynamic Neuromuscular Stabilization® 
(DNS), Postural Restoration Institute® 
(PRI), MAT, dry needling, FMS, SFMA, 
Shirley Saharmann’s work in Movement 
System Impairments, and Pilates, to 
name a few. We use whatever aligns best 
with our specific training and practice.

Biopsychosocial Considerations
The biopsychosocial model was intro-
duced in 1977 by psychiatrist George 
Engel.18 In this model, he suggests that 
the person’s biology, psychology, and 
social aspects of life have an influence on 
each other and the human as a whole 
being. These three things in combina-
tion will dictate pain, suffering, and 
response to treatment interventions, and 
this is what we discuss in Chapter Six.

The psychological stress of an injury can 
increase stress hormones and inflamma-
tory markers, making a somatic injury 
difficult to heal. Social activities such as 
drinking and smoking all impact a per-
son’s overall health and wellbeing. 

Lack of support from family and friends 
can increase depression, impacting a 
person’s biology. It can also lead to 



unhealthy lifestyle behaviors such as 
substance abuse, interrupted sleep, or 
poor eating habits, thereby impacting 
the biological ability to heal. 

In fact, biopsychosocial factors could be 
argued as the number-one element that 
will impact your patients’ ability to heal 
and return to play.

We have all had experiences when we 
had two people who play the same sport 
walk in the door with the same diag-
nosis, and later have two very different 
outcomes. Biopsychosocial factors that 
are individual to each person are most 
likely at play when that happens.

When dealing with any athlete, we must 
recognize that the injury impacts the 
psychological wellbeing of that person. 
How someone deals with the trauma 
will be dictated by social support and 
techniques used to cope with the stresses 
of injury. These stresses will impact biol-
ogy and the person’s ability to heal.

We cannot ignore these factors in this 
work as we are bridging the gap from 
rehab to performance.

Somatosensory Control
The somatosensory system, covered 
in Chapter Seven, is a system of nerve 
receptors and cells that sense and react to 
alterations in a body’s internal state. We 
could not have a motor system without 
a sensory system. Our input gives us our 
output. Bad input equals bad output.

If we continually type the wrong com-
mand into a computer keyboard, we 
keep getting the wrong output. We have 

to give the computer the correct com-
mands for it to work properly. 

The same goes for our bodies. If we send 
faulty information, our motor responses 
will be wrong and potentially inefficient. 
When we are dealing with somatosenso-
ry control,19 we are addressing vestibular 
balance, postural sway, reflexes, visual 
system, and proprioceptive awareness.20

This phase of moving from rehabilitation 
to performance centers on reestablishing 
balance and postural reflexes and creat-
ing better sensory input for improved 
motor output.21 Here, concepts of motor 
learning and motor control are of use, 
and we might apply techniques from 
DNS, PRI, yoga or Pilates to assist the 
client with balance, proprioception, and 
reflexive responses.

Fundamental Performance
As we start to look toward performance, 
which we will do in Chapter Nine, we 
begin to address fundamental strength. 
Does each muscle have the basic foun-
dational strength to carry out the task 
we are asking it to do? Does each muscle 
have the ability to fire, against gravity, 
with resistance? 

During standardized manual muscle 
testing, does each muscle possess the 
ability to perform at a foundational 
“five out of five” strength—the normal 
muscle strength per manual muscle test-
ing principles?22,23

If not, we have some basic strength 
training work to do. We cannot build 
power—the forceful application of 
strength—without first building baseline 



strength. In this stage, we need to rees-
tablish fundamental strength and ulti-
mately power. 

Deploying foundational corrective exer-
cises for strength will work well during 
this phase. Correctives derived from 
FMS, SFMA, PRI, MAT, and strength 
and conditioning training are used to 
produce the strength needed to prepare 
for more powerful movements. 

When introducing power, it does not 
matter whether this is from a kettlebell, 
Olympic lifting, or another approach. 
Use whatever you think will work best 
for a client, given the medical history, 
sports background, training age, and 
performance needs.

Fundamental Advancement
During the fundamental-advancement 
phase, Chapter Ten, we study how to 
display foundational strength—funda-
mental performance—as an expres-
sion of power, and apply this power to 
general athletic movement. This is the 
phase where we introduce power pro-
duction and focus on linear movement, 
multi-directional movement, jumping, 
and landing.

For example, an athlete must be able 
to achieve the fundamental positions 
needed for acceleration before we pro-
gram sprints. Athletes need to be able 
to manage the forces created during the 
acceleration and then be able to safely 
decelerate to avoid injury.

During this progression of bridging 
the gap, a recovering athlete must 
relearn proper backpedaling, shuffling, 

jumping, landing, and basic footwork 
techniques before returning to full prac-
tices and games.24 These fundamental 
athletic skills are required in every ath-
lete, in different combinations, and at 
various loads and speeds. This is the 
time to rebuild the foundation of athlet-
ic movement.

The primary goal at this point is to 
retrain universal athletic movements 
and power creation and management. 
This is when we use the skills from the 
strength and conditioning models. It is 
up to you whether you follow principles 
employed by EXOS, Michael Boyle, Dan 
John, standard CSCS formulas, or any 
other approach.  

Attention to your individual client’s 
needs based on the medical history, the 
sport, and your experience will serve 
your client well.

Advanced Performance
Once we get to performance, which we 
will do in Chapter Eleven, the unique 
requirements of each sport and the dif-
ferent positions start to come into play. 
For example, whether a football player is 
a wide receiver or an offensive lineman, 
both athletes need to run, but an offen-
sive lineman most likely needs acceler-
ation mechanics more than absolute 
speed mechanics.

Consider a baseball and a soccer player: 
The former needs to run around the 
bases and to various fielding positions 
while paying attention to where a ball is 
as it flies through the air, while the latter 
must run down and across the pitch with 
a ball at foot, avoiding opponents along 



the way. Although these athletes share 
fundamental athletic movements, each 
sport and each position within a sport 
have different needs from a movement 
perspective, and we address those needs 
in a slightly different way.

This brings us to a fundamental con-
cept when organizing an intervention: 
Are we offering something to the athlete that 
is diagnosis-specific, diagnosis-inclusive, or 
client-specific?

Our treatments in the pain generator and 
motion segments are typically based on 
the diagnosis—these are diagnosis-specific. 
In the early rehab phase, it is important 
to know whether we are dealing with a 
bursitis or tendonitis, and it matters how 
that pain generator is affecting the entire 
limb or motion segment.

As we move forward through rehabili-
tation, the interventions become diagno-
sis-inclusive. This means that most likely 
we will prescribe some form of “core 
stability” work to everyone in the facil-
ity—however we choose to define that 
core stability. 

The 60-year-old golfer gets a set of core 
stability exercises, as does the 14-year-
old high school football player and the 
24-year-old professional athlete.25 These 
are different age populations with dif-
ferent performance goals and, probably, 
different diagnoses, but they all need 
some type of “core stability” to improve 
the conditions.

Finally, as we work our way toward the 
more performance-centric end of the 
bridging-the-gap model, we must be 
more client-specific. 

The firefighter and the professional ath-
lete will both need to function at a very 
high level, but they will do it in different 
ways. The quarterback and the pitcher 
may both be professional athletes, but 
their jobs require different skills. We 
need to consider the individual needs of 
the athletes in order to restore full func-
tion and return them to their sports.26

This performance phase aims to return 
the client to the sport, with position-spe-
cific functions needed for that sport 
and position. As with the rehabilitation 
interventions, it does not matter which 
performance model you choose. These 
are your personal preferences and pre-
rogative as a practitioner or coach.

Be sure to include skills coaches in this 
segment, as it is essential to enable the 
client to meet the unique technical 
demands of the sport and position. 

You can also apply the kind of move-
ment analysis used at EXOS, described 
beginning on page 238, to ensure the 
client has regained full capacity in each 
of the main movement patterns needed 
to retake the field.

SHIFTING BETWEEN A MEDICAL 
AND A PERFORMANCE MODEL

This is one of the most difficult concepts 
to capture in a book. There is no single 
defining point where an athlete is doing 
rehab and then making the transition to 
performance training. Our athletes may 
rehabbing an upper-extremity injury, 
and at the same time be performing low-
er-body performance training to min-
imize atrophy and maintain the ability 



to produce power in the legs while still 
protecting the injury.

Although the bridging-the-gap model 
seems like a continuum, it is actually 
more of a checklist. Your athletes do not 
need to pass one stage before moving to 
the next. These elements do not have 
to happen in a certain order, with the 
exception of addressing the pain genera-
tor, if there is one. 

Pain will affect all aspects of the bio-
psychosocial model, which is covered 
in Chapter Six, and needs to be dealt 
with immediately. With that exception, 
everything else may be worked on at any 
point in the process of returning to play, 
but these all need to be addressed at 
some point prior to returning an injured 
athlete to the field.

However, there are plenty of athletes 
playing while in pain. While the bridg-
ing-the-gap model acknowledges that 
pain should be dealt with immediately, 
this idealistic suggestion may not be a 
realistic expression of what occurs every 
day in sport. 

People participate while they are in 
pain—they do it all the time. Hence, this 
model is not a true continuum, but more 
of an ideal, theoretical progression that 
recognizes the need for flexibility toward 
a given athlete at a given time.

The first four categories of Pain Generator, 
Motion Segment, Psychomotor Control, and 
Somatosensory Control live under the med-
ical model. We typically address these 
areas under the supervision of a health 
care provider with a focus on improving 

pain, normalizing a system, and prepar-
ing for the higher-level activities of the 
performance model. These four areas 
deal with the fundamental building 
blocks of performance.

Somatosensory Control, Fundamental 
Performance, Fundamental Advancement, 
and Advanced Performance are part of 
the performance model. These typical-
ly build and fine-tune an athletic body 
after laying the foundation.

The overlap of the two models comes from 
the nervous systems. Somatosensory 
control—the afferent nervous system—is 
the underlying key to everything. It will 
be difficult to build total-body strength 
and power, athletic movement, and 
athletic skill in a person who is in pain, 
lacks proper mobility and stability, and 
has poor body control.

Athletes always want to be in the perfor-
mance model. Athletes will come to you 
with goals such as “I want to improve 
my first-step quickness,” yet have horri-
ble hip mobility and cannot get into the 
fundamental athletic positions needed 
to improve first-step quickness. 

Restoring the motion segment might 
be necessary in the immediate stages 
of intervention. Once the motion seg-
ment is improved, first-step quickness 
improves because you have addressed 
the weakest link in the system.

Philosophies and techniques that are 
more on the medical model side of the 
continuum should improve the perfor-
mance model without doing anything 
related to performance.



Think of the medical model as the foun-
dation for a new house, and the perfor-
mance model as the actual house to be 
built upon that foundation. Can you 
build a house on a bad foundation? Of 
course you can. 

However, you will be limited as to how 
many stories the house can have, how 
big the house can be, and how long the 
house will be able to withstand the ele-
ments. You can build a house on a bad 
foundation, but it is not advisable.

Likewise, building performance on an 
injured, broken system is possible, but it 
is not advisable.

CREATING A  
RETURN-TO-PLAY TIMELINE

People in our fields often work without 
a plan. Could you imagine getting on 
a flight and having the pilot not follow 
the preflight checklist and executing the 
flight plan? Alternatively, imagine trying 
to build a house without a blueprint. 
Plans direct us where to go. They force 
us to go through the systematic processes 
to ensure we do not skip a fundamental 
step that may be impossible to fix later. 

Creating long-term goals with short-
term milestones to be met along the 
way will ensure that you give your client 
ample time to adapt, and these allow 
everyone to see the roadmap they will 
be traveling along. If anything veers off 
course, the end result will change.

Let us use a soccer player returning to 
the field after a knee injury, whom we 

would like to have back on the field in a 
game in three months. 

We need to look at the schedule and see 
if there is time to set up a simulated or 
friendly game that may not have much 
at stake. We aim for some type of low-
er-intensity, full game activity one week 
prior to the athlete’s real return to see 
how well the action of a simulated game 
is tolerated.

Once we determine the day, we know 
to plan short games first, playing with a 
full team of 11 on each side, but with a 
shortened field so there is less running 
for our returning player. We might want 
that to happen one or two weeks prior to 
a full pitch simulated game. 

Prior to that, we could schedule a game 
with shorter distances on the pitch, with 
fewer players on the field to focus more 
on offensive or defensive plays. We want 
that to happen a week prior to playing 
with a full team on each side.

Earlier, we would plan offensive or 
defensive drills with some light contact, 
and before that, drills without the possi-
bility of contact. Before that, we would 
have used drills that do not require 
critical thinking—just movement exe-
cution—and before that, we would use 
multi-directional movement skills spe-
cific to soccer, while using a ball.

Before that, the athlete needs multi-di-
rectional movement skills specific to 
soccer, but without a ball. Prior to that, 
we would plan linear movement, with 
and without a ball. 



Before performing linear movement, we 
need to see full strength and the ability 
to develop power.

In order to do this, an athlete needs full 
mobility and stability throughout the 
motion segment, with good psychomo-
tor control and somatosensory control.

Prior to this, our athlete needs to be free 
of pain. By the time you work backward 
through that entire scenario, giving the 
athlete plenty of time to adapt to the 
new stresses, you may find that three 
months is not enough time to return the 
person to play. 

If you were to attempt it, the progressions 
would have to be extremely aggressive 
and there would be no room for issues 
in the process. 

If there is an increase in pain or swelling 
at any point, you would need to take a 
step backward, and the long-term goal of 
returning to the field would be delayed.

Reaching your short-term goals will 
culminate in achieving your long-term 
goal. You cannot achieve long-term 
aims without covering the short-term 
ones along the way.

From a clinical standpoint, we have to 
make our findings and explanation of 
dysfunctions meaningful. When we are 
evaluating a patient and decide we see 
a weak glute medius…truly, who cares? 
Why should anyone care that the glute 
med is weak? 

Well, a weak glute med will lead to poor 
hip mechanics, possibly resulting in 
synergistic dominance of the TFL and 

decreased power production at the hip, 
overloading the lumbar spine or knee. 
Once we relate the objective dysfunction 
to a functional limitation, we can create 
a goal: improve glute med strength. 
Once we have a goal, we can create a 
plan. The plan should include glute med 
strengthening exercises.  

Every objective dysfunction should 
have a functional limitation along with 
a short-term or long-term goal, with a 
plan to achieve the goal.

To be sure, I always tie an objective dys-
function with meaningful information, 
which you will see in the chart found in 
Appendix Two. This keeps me honest in 
making sure every objective finding has a 
plan for improvement, as well as making 
sure every dysfunction is attached to a 
meaningful functional impairment.  

Don’t identify dysfunction for the sake 
of identifying dysfunction. What does 
the dysfunction mean? How does it 
affect the patient’s life, and how are you 
going to fix it? 

CLINICAL PEARL

• Identify an objective dysfunction 

• Attach it to a functional limitation 

• Determine a short- or long-term 
goal for improvement

• Create a plan to fix it



Create realistic timelines for your ath-
letes to adapt to the new stresses you are 
introducing, and build in some recovery 
days to allow for rest. Work backward 
from the long-term goal to give you, the 
athlete and the coach a realistic timeline 
for return to play.

SUMMARY

Bridging the gap from rehab to perfor-
mance does not follow a linear continu-
um. If we wait for all football players to 
have perfect fundamental performance 
and somatosensory control, we would 
all be staring at a blank television on 
Sundays. Nor are the sports medicine 
and sports-performance elements of 
athletic rehab going to represent a per-
fect sequence. 

We might be working in several of these 
phases at the same time and might have 
to regress certain exercises to ensure 
quality movement patterns.27 The 
organization of the bridging-the-gap 
model should help you and your team 
understand where each intervention fits, 
and this will not necessarily be a linear 
progression.

In a clinical and performance world 
where there are so many experts to 
follow, the development of a philosoph-
ical training model can be difficult to 
create and implement, especially for the 
less-experienced practitioner.

Rather than trying to be exclusive or 
exclusionary, remember that many 
schools of thought, when broken down 
to their core principles, all focus on the 
same thing. All techniques, exercise 
types, schools of thought, and training 
principles are valuable when bridging 
the gap from rehab to performance.

It is your job to figure out the best way 
to combine your education in the most 
effective and efficient ways possible to 
get your athletes back onto the field. I 
hope the material presented in this book 
will help you do exactly that. That is the 
beauty of this system.

You do not have to choose one person 
to follow nor do you need to adhere to 
a specific system. If it had been proven 
that a single system worked, we would 
all be doing it. Everything fits and has its 
place. Your choices are dependent upon 
the individual athlete in your care.
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CHAPTER TWO 
PAIN GENERATOR

When it comes to the rehabilitation 
phase of bridging the gap, we should not 
chase pain, nor should we consider it the 
only indicator of dysfunction. It should 
not be the only symptom we try to help 
alleviate. That is not to say that we can 
or should ignore pain, either.

Many people struggle with pain on a 
daily basis, and very few—old or young, 
recreational athletes, or pros, or anyone 
in between—can claim to be pain free. 

Indeed, a 2015 study in the Journal of Pain 
found that 126.1 million people report-
ed pain in the three months before the 
survey, and that was just those who held 
up their hands. Of these, 25.3 million 
said they had chronic pain, while 39.8 
million reported pain at level of three 
or four, the kind that impacts overall 
health and wellbeing. Clearly, pain is a 
widespread problem.28

We break pain into two distinct cate-
gories: acute and chronic. Acute pain 
manifests itself quickly and often results 
directly from an identifiable injury. This 
type of pain typically responds to tradi-
tional interventions.

On the other hand, chronic pain is the 
kind that lasts for three or more months, 
does not respond to typical pain treat-
ment methods, and is considered to be 
its own disease process rather than tied 

to an injury, even if an injury was the 
initial cause of the preceding acute pain.

It is the clinician’s job help restore full 
motion in movement patterns, and also 
to help our clients be free of pain. This 
often coincides with improving mobility 
and eliminating other symptoms tied to 
the pain generator. As physical thera-
pist and creator of MobilityWod Kelly 
Starrett says, “Painful tissue is dysfunc-
tional tissue.”

If we can eliminate the dysfunction, we 
also have a good shot at helping people 
get out of pain.

PAIN THEORIES

As we try to understand why the body 
deals with pain the way it does and as 
we dive into the research, we discover 
some potentially conflicting theories to 
explain the mechanism of pain-genera-
tion pathways.

Pain involves many systems—the 
peripheral, central, and autonomic ner-
vous systems, the structural-anatomical 
system, the limbic system, and the car-
diovascular system, just to name a few. 

There are still regions of the brain we do 
not understand, and we do not have a 
definitive, all-encompassing pain model 
that covers all the bases.



Nonetheless, here is an overview of a 
few of the most popular theories.

Specificity Theory
Max Von Frey developed one of the 
earliest theories of pain in 1895: the 
Specificity Theory. This theory states 
that individual pain receptors transmit 
signals to a specific pain center in the 
brain, which then sends back instruc-
tions for the appropriate motor response, 
such as to quickly pull a hand away from 

the hot pan.29 This theory is based on 
the assumption that there is a specific 
pain system.

While the sheer simplicity of this notion 
is comforting, it has been disproven: 
There is no identifiable pain center 
in the brain. This theory also fails to 
acknowledge the psychological aspect 
of pain or the role that prior experience 
can have in making us hypersensitive to 
various pain stimuli.

Figure 2.1—Nerve Fibers
The body is made up of a vast network of afferent nerve fibers that bring information from 
the outside world to the central nervous system for interpretation. Nerve fibers are of varying 
diameters and have varying amounts of myelin, an insulating and protective sheath around 
the nerve. 

Because of these differences in size and insulation, the velocity that information travels from 
the periphery to the central nervous system is different, depending on which afferent nerve is 
stimulated. This means information reaches the central nervous system at different times.   



Pattern Theory
In the late 1920s and early 1930s, John 
Paul Nafe and Johannes Scheider sug-

gested30 that there is no distinct system 
for sensing and responding to pain, but 
that pain receptors are shared with other 
bodily systems. 

In this theory, the brain only gets a pain 
signal if there is a specific combina-
tion and summation of stimuli formed 
in the spinal cord, which leads to the 
implementation of a preset pattern of 
responses.

One of the problems with the pattern 
theory is that it underestimates the role 
of the brain, viewing it merely as the 
receiver of a message from the recep-
tors. We now know the brain plays a far 
more complicated and dynamic role in 
how the body deals with pain.

Gate Control Theory
Next up in our pain study is the senso-
ry theory, which operates on the idea 
of “gate control.” The Gate Control 
Theory, developed in 1965 by Ronald 
Melzack and Patrick Wall, is the idea 
that when you slam a finger in a door, 
you would wrap the finger in the other 
hand or perhaps put it in your mouth, 
caress it, or do anything you can to 
relieve the pain.31

All peripheral sensations—heat, cold, 
touch, pain, vibration—are transmitted 
by peripheral nerve stimulation. This 
stimulation of nerves is transmitted 
to the spinal cord and, if significant 
enough, information is transmitted to 
the brain for processing. 

Pain sensation is carried by nociceptive 
pain fibers, also known as A-Delta and 
C-Fibers. These signals go to the dorsal 
horn of the spinal cord, stimulate a sec-
ond-order neuron, and then travel via 
the lateral spinothalamic tract to the 
brain for interpretation. If we add some 
form of touch to the equation, we also 
stimulate A-Beta fibers.

The touch sensation travels via A-Beta 
fibers to the spinal cord as well, stimu-
lates an inhibitory interneuron in the 
dorsal horn, and diminishes the pain 
sensation that travels to the brain via the 
afferents stimulated by the A-Delta and 
C-Fibers. We feel “less” pain. 

This, again, is why we are quick to 
squeeze or caress a finger after we shut 
it in a door—this actually diminishes the 
pain sensation perceived by the brain.

Gate Control Theory makes a lot of 
sense in many scenarios, but it does not 
explain those in which a nociceptor—
the sensory receptors for pain—are not 
stimulated and yet a person still experi-
ences pain.

Conditioned Pain Modulation
The Conditioned Pain Modulation 
theory summarizes32 what you might 
have experienced at the hand of an 
older sibling. You can probably remem-
ber when you were younger and crying 
because your arm hurt; your brother 
punched you in the other arm and said, 
“Do you feel better? Now you are not 
thinking about your hurt arm anymore.”

That summarizes the Conditioned Pain 
Modulation theory, which states that 



pain inhibits pain. Two noxious stim-
uli are applied at the same time—the 
second in the same area, but not in the 
same spot as the first. The second stim-
ulus is processed by the dorsal horn and 
can inhibit the first noxious stimuli. 

This theory holds up, and may be why 
when we are applying a pain-reducing 
technique of any sort, simply being near 
the area can be as effective as being on 
the area.

Neuromatrix of Pain
Other pain theories assign an important 
role to localized tissue and the peripher-
al nerves located at the site of the pain 
event. In contrast, The Neuromatrix 
of Pain view emphasizes the role of the 
brain, shifting focus to components of 
the central nervous system (CNS).33 

In this theory, pain is actually the output 
of the brain; the multiple influences on 
pain outside of peripheral nociceptive 
stimulation are important.

The Neuromatrix of Pain emphasiz-
es the brain’s decision to create a pain 
sensation and diminishes the input from 
peripheral tissue. It does not negate the 
peripheral nervous system’s part. 

Peripheral noxious stimulation still 
plays a large role in the creation of a 
pain sensation, but it does not provide 
the entire story.

This theory does a much better job of 
explaining phantom-limb pain, fibro-
myalgia, NSLBP, and other chronic 
pain conditions where nociceptive 

stimulation is not present, but the sensa-
tion of pain persists.

THE MEANING OF PAIN

Lorimer Moseley is an influential person 
in pain theory, and I highly recommend 
his video, aptly named Pain, for an enter-
taining, simple overview of this highly 
complex topic. Moseley describes pain 
as holding meaning: It is personal.34 

The pain I experience is not the pain 
you experience, even if we have similar 
nociceptive stimulation and the same 
diagnosis. Pain can be more psychologi-
cal than physiological.

For example, say we were walking on a 
beach and both of us stepped on some-
thing sharp. While we would both wince, 
I might be able to continue our walk. 

However, perhaps you had previously 
cut your foot and the cut became infect-
ed, which required a hospital stay and 
a two-week course of antibiotics. You 
might demand that I either carry you 
back to the car or go for help. It would 
be the same experience for both of us, 
but with a different frame of reference 
to interpret the stimulus of stepping on 
something sharp.

We need to be conscious when dealing 
with people having the same diagnosis 
because they could have very different 
pain perceptions. We cannot judge one 
person’s pain based on the objective 
findings of a diagnosis. 

Sometimes people might have a cata-
strophic injury and feel minimal pain, 



and yet another might have a minor 
hamstring strain and be limping in 
severe distress.

Pain is subjective. It is individual. We 
cannot assume that the same noci-
ceptive stimulation in two people will 
result in the same perceived sensation or 
experience.

CLINICAL PEARL 
Pain is subjective, individual, 
cultural, situational, central, 
peripheral, conscious, and 
emotional. 

It is always unpleasant and is 
associated with actual or 
potential tissue damage.35

AN INJURY EVENT: 
THE TWO STAGES OF ACUTE PAIN

When we are injured, we often talk of 
how much something hurts, but that is 
an oversimplification because the body’s 
neural system does not have a single 
reaction to a stimulus. 

If you step off a curb to cross a street, 
plant your foot awkwardly, and twist 
an ankle, there is an immediate stab 
of pain, which stimulates the A-Delta 
fibers of the peripheral nervous system, 
is processed via the dorsal horn in the 
spinal cord, and then transmits a signal 
to the brain, where a motor output—the 
response—can be formulated.

After the immediate sharp pain we feel 
from an injury, the pain sensation will 

soon begin to change, becoming more 
dull and throbbing. That is the C-Fibers 
sending a slower message down their 
thinner, non-myelinated “wires,” which 
creates a delayed interpretation from 
the peripheral nociceptors.

The sensory nervous system’s response 
to a harmful or potentially harmful 
stimulus signals that something is wrong, 
which in turn causes the CNS to react. 
An immediate physiological cascade 
starts, in an attempt, depending on the 
injury, to contain the damage. Primary 
and secondary mechanisms of hemosta-
sis ensue, followed by and overlapping an 
inflammatory stage at the site of injury.36

However, there are scenarios where 
there is no clear stimulus and the noci-
ceptors have not been activated.

An extreme example is phantom-limb 
pain, in which an amputee experiences 
pain that seems to originate in a limb 
that is no longer there. 

Though we do not yet have full under-
standing of this phenomenon, it is cur-
rently believed that the imprint of pain 
on the short-term memory—the last 
sensation the person felt in the limb—is 
so acute that pain is the only sensation 
the brain can associate with the affected 
body part.37 

There may also be an emotional compo-
nent, as the events resulting in amputa-
tion may have been traumatic.

Other scenarios such as NSLBP, fibro-
myalgia, and chronic pain in general 
are examples of pain being present in 
the absence of nociceptive stimulation.



IDENTIFYING A PAIN GENERATOR

The skill of differential diagnosis is a 
long-studied craft that separates the 
good clinicians from the great clinicians. 
It does not matter what method, school, 
or expert you follow, as long as you have 
an efficient and consistent evaluation 
system to identify the tissue that is the 
issue, assuming there is one. 

Simple tissue tensioning tests are a 
method of determining the type of 
pathology present. In some cases, an 
athlete has injured certain tissues, but 
these tissues are not painful if the person 
is still or is passively moved. 

However, when we introduce resisted 
manual muscle testing, we may then 
reveal a contractile tissue pathology. 
This means that if a client has an issue 
with a muscle, tendon, or myofascial 
unit, it will most likely be painful upon 
resisted testing.

We often evaluate non-contractile tis-
sues, including ligaments or joint cap-
sules, via stress testing. The therapist will 
place the ligament or part of the capsule 
under strain by placing a specified direc-
tion of force through that tissue.  

If there are disrupted fibers, this testing 
will disturb them, creating pain or dis-
playing laxity of the ligament or capsule 
if enough damage has been done.

DIGGING DEEPER 
TO FIND THE PAIN GENERATOR

In general, when dealing with an ath-
letic injury, an event started the pain 

cascade. Often an identifiable injury 
and nociceptive stimulation was the cul-
prit of the resulting pain or dysfunction. 
Finding the pain generator is the key to 
assessment, treatment, and prognosis.

The clinician is lost when the pain gener-
ator is not properly identified. Treatment 
is generalized instead of focused. The 
patient may get stronger or more stable 
and may even return to the sport or job; 
however, it may only be at 80-percent 
ability, and sometimes far less.

When the pain generator is not correctly 
identified, the patients may not quite get 
over the hump, may not regain all the 
movement and function they need, or 
may not become fully pain free. 

Just as we cannot start a movement 
pattern in a poor position and expect to 
perform the rest of the movement well, if 
we begin the rehab-to-performance pro-
cess with the wrong assumption about 
the root of the pain, we are unlikely to 
end up with a fully recovered athlete.

You should not assess pain if such 
an assessment is not in your skill set. 
However, you still need to understand 
the diagnosis that results from an assess-
ment performed by another professional. 
You need to recognize which elements to 
promote or avoid to help or at least not 
hinder the initial rehabilitative process.

TREATING THE PAIN GENERATOR

When we start reviewing a pain gener-
ator, it is not enough to simply treat or 
manage those symptoms, particularly 
if done using prescription painkillers 



to make the pain level “bearable.” We 
must also identify, evaluate, and treat 
the cause of those symptoms.

People typically relate to that in this day 
of functional training and examination. 
For example, when I was in a clinic 
working with a student, we had an ath-
lete who came in with knee pain. 

I asked the student to evaluate the ath-
lete and let me know what he found. The 
student came back with an elaborate 
evaluation of the athlete’s movement 
dysfunctions, poor hip control, poor 
core stability, and foot abnormalities 
that were all, in his opinion, contribut-
ing to the athlete’s knee pain.

When asked, “What about his knee?” he 
asked what I meant.

“He came in for knee pain. Did you look 
at his knee?”

The student stared at me and finally said, 
“No, but his knee pain is coming from 
his hip, trunk, and foot dysfunction.”

That may have been true, but we needed 
to directly address the knee. Knee pain 
was why he walked into our office. 
There is value in decreasing a patients’ 
pain, both physically and mentally for 
the patient. 

We sometimes forget that when trying 
to get to treating the cause of pain, and 
we skip the obvious need to treat the 
source of pain…simply trying to make 
the person feel better. 

Addressing the cause of symptoms is 
essential for effective long-term care of 

an issue, but in the short term, decreas-
ing pain is valuable as well.

MAKING BIOMECHANICAL 
COMPROMISES

When we hurt one side of the body, we 
often we favor the other side, but what 
does this mean in terms of an athlete’s 
rehabilitation and return to a sport? 

We alter our movement patterns to 
compensate for the presence of pain, 
emphasizing the non-painful side, 
while deemphasizing the painful one. 
We need to address this as part of the 
rehabilitation.

Recent research suggests that such a 
maladaptation sometimes is not tem-
porary, lasting beyond when the pain 
subsides. In fact, we may need to retrain 
the faulty motor program and motion 
segment sequencing long after the suc-
cessfully treating the pain generator.

According to a study by Francois 
Hug and five others at the School of 
Biomedical Science in Brisbane,38 par-
ticipants in a foot-and-ankle plantar-
flexion test reduced force production in 
the painful leg, while increasing it in the 
pain-free one.39

This shows that if you give people the 
option to favor the non-painful limb 
in a bilateral exercise, they will do it. 
However, if given a unilateral task or 
a task with fewer degrees of freedom, 
there is less ability to compensate and 
get off the painful tissue; they will 
perform the task, potentially injuring 
already painful tissue.



We need to be strategic about when we 
introduce unilateral and bilateral move-
ments into the rehab cycle. If there is 
tissue damage from an injury that has 
not been repaired, you should expect 
there to be a discrepancy in force pro-
duction and balance during bilateral 
movements.

After the pain has been mitigated and 
the protection of tissue is no longer 
needed, introducing unilateral exercises 
in which the conditions are the same for 
both sides can help rewitre the motor 
pattern. In a successful response, the 
athlete stops the default favoring of the 
non-painful side.

SUMMARY

It matters that we identify the tissue 
that is the issue. We need to know which 
tissue is pathologic in order to introduce 
our manual therapies and modalities 
that have the potential to improve tissue 
healing in the patient. 

We must understand the tissue-healing 
properties at work so we can improve 
tissue healing, but also not impede heal-
ing by using activity or interventions 
that may be inappropriate.

If a pain generator is not identifiable, we 
have a different issue. Pain that is pres-
ent in the absence of nociceptive stim-
ulation has central-mechanism origins 
that need to be dealt with in a biopsy-
chosocial model.

Pain is multivariate. It is subjective, cul-
tural, social, personal, biological, and 
psychological. No one approach to pain 
management can be all-encompass-
ing, given the vast individuality of pain 
perception. 

The sports-medicine clinician and 
sports-performance specialist need to 
understand the complex nature of pain 
management and be prepared to deal 
with each individual accordingly.

In the next chapter, we will explore some 
of our options to alter pain perception.
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CHAPTER THREE 
TISSUE HEALING AND 

ALTERING PAIN PERCEPTION

Pain is an individualized experience 
based on experiences, emotion, cultural, 
and social influences, and it is impossible 
to treat pain the same way for different 
patients. Understanding the physiology 
of pain, psychology of pain, and indi-
viduality of pain will make it easier for 
clinicians to select appropriate pain-me-
diating interventions for their athletes.

In addition to understanding pain con-
cepts, understanding the healing prop-
erties of different tissues will help the 
professional calculate normal timelines 
for healing. 

Once we appreciate the normal healing 
processes that occur with injury, we can 
recognize when things are not healing 
as anticipated. The clinician can then 
select appropriate therapeutic modifiers.

THERAPEUTIC OBJECTIVE AND 
THERAPEUTIC MODIFIERS

Our goal in sports medicine is simple: 
return the athlete as quickly as possible 
to the sport, work, or life activities with 
the least amount of risk of re-injury. In 
order to achieve this, Dr. Gary Delforge 
describes two specific things the clini-
cian needs to do. 

These descriptions are in his book 
Musculoskeletal Trauma: Implications for 
Sports Injury Management; the following 
is a summary of his suggestions.

First, we need to establish a therapeutic 
objective—establishing a short-term or 
long-term goal. Second, we choose a 
therapeutic modifier or intervention that 
will achieve the therapeutic objective.

The therapeutic objectives, taken direct-
ly from his text on page eight, include:

•	 Control hemorrhage and edema

•	 Alleviation of pain and muscle spasm

•	 Enhancement of connective tissue 
repair mechanisms

•	 Prevention of contractures and 
adhesions

•	 Enhancement of the mechanical and 
structural properties of scar tissue

Therapeutic modifiers are any inter-
ventions we might use in the bridging-
the-gap model to accelerate, assist, or 
optimize the therapeutic objective. 
Therapeutic modifiers might include 
medication, modalities, manual therapy, 
exercise, and sometimes even psycholog-
ical interventions. 



When choosing a therapeutic modifier, 
as covered on page 10 in his text, we 
must consider its effects:

•	 The characteristic vascular and 
cellular responses during a particu-
lar stage of wound healing

•	 The specific physiological or neuro-
logical response to be modified

•	 The capability of the therapeutic 
modifier to effect the desired 
response—or the indications of that 
intervention

•	 The potential detrimental effect of 
the therapeutic agent on normal, 
diseased, or surgically repaired 
tissues—or the precautions or con-
tra-indications of that intervention

Dr. Delforge’s ideas about identifying 
the therapeutic objective and the appro-
priate therapeutic modifier have shaped 
the way I choose what I do with an ath-
lete at any point in the rehab process. 

Every time I choose to use ice, to mobi-
lize or immobilize something, use a 
modality such as ultrasound or elec-
trical stimulation, a dry needle, or an 
exercise, I must consider the therapeutic 
objective I hope to assist and decide if 
the intervention I chose has the ability 
to produce the desired effects.
Next, we will look at the natural phys-
iological and neural pathways that are 
activated whenever there is an injury.

 
CLINICAL PEARL
•	 Control hemorrhage and 

edema—

CONTROL BLEEDING 
AND SWELLING

•	 Alleviation of pain and 
muscle spasm—

STOP PAIN AND 
MUSCLE SPASM

•	 Enhancement of connective 
tissue repair mechanisms—

CREATE A HEALING 
ENVIRONMENT

•	 Prevention of contractures 
and adhesions—

PREVENT A LOSS OF 
RANGE OF MOTION

•	 Enhancement of the 
mechanical and structural prop-
erties of scar tissue—

STRESS THE TISSUE 
ACCORDINGLY

PHYSIOLOGICAL RESPONSE 
TO INJURY

Any time there is an injury, the body 
undergoes a process of healing. Healing 
can be divided into three stages. 



•	 Inflammation, also described as 
hemorrhage and hemostasis

•	 Fibroplasia

•	 Scar maturation

These are extremely complicated and 
detailed processes and I encouraged you 
to study not only Dr. Delforge’s book 
for a detailed explanation, but other 
fundamental orthopedic science refer-
ences to understand the implications for 
specific tissues, including nerve, muscle, 
tendon, ligament, articular cartilage, 
and fibrocartilage.

When there is an injury, there is an 
immediate and transient vasoconstric-
tion in the area. Phagocytes such as 
mast cells, macrophages, and neutro-
phils invade the region. This is followed 
by an immediate vasodilation to bring 
an increase in blood flow. 

Inflammatory mediators are released, 
such as substance P, Calcium Gene 
Release Peptide, bradykinin, and others. 
Histamine creates a cellular constric-
tion, creating gaps in the vascular wall. 
Fluid escapes the vessels and permeates 
the surrounding interstitial space. This 
increased fluid shuts down the lymphat-
ic system in the area. 

Compare this to too much water flow-
ing into a clogged sink. The clogged 
sink cannot get water out as fast as water 
is coming in and the sink will begin to 
overflow. In the same manner, the lym-
phatic system cannot get the excess fluid 
out of the area and edema then forms.

This is initially good, as the body is 
containing the injury. The phagocytes 

and white blood cells can contain and 
control the pathogens that may have 
invaded the area. The body “walls off” 
the injury to prevent infection from 
spreading systemically.

The body proceeds to undergo processes 
of subacute and chronic inflammation, 
eventually resulting in moving into the 
next stage of fibroplasia. 

Fibroplasia is when the body begins to 
form fibrous tissue to fill in the injured 
tissue. Fibroblasts come to the injured 
area and are responsible for producing 
collagen.

A weaker collagen called Type III is ini-
tially formed, weaker as compared with 
the original, uninjured  Type I tissue. 

The weaker collagen is smaller in size, 
has weaker hydrogen bonds, and lays 
down in a more random organiza-
tion than the original uninjured tissue. 
However, even though not as strong, this 
new collagen begins to give the area the 
needed structural strength and stability 
to heal the wound.

Complete scar maturation can take 
years. As we are working with someone 
who has been injured, one of our jobs, 
especially early on, is to respect the 
forming scar tissue, and possibly assist 
in the process. At the least, we should 
be careful not to disrupt the process by 
loading tissues too fast and too soon. 

Maturing scar tissue needs a gradu-
al increase in tensile forces to assist 
in strengthening the more immature 
hydrogen bonds to stronger covalent 
bonds, improve alignment of the fiber 



organization and strength of the fibers 
to tolerate tensile loads, and help with 
deposition of Type I collagen.

During the scar maturation phase, we 
direct our interventions at improving 
the tolerance of load through the tissue 
with low loads, progressive loading, 
and stretching. 

If this happens too fast, re-injury occurs, 
sending the patient back into the inflam-
matory phase. This begins the cycle of 
chronic inflammation and increased 
risk of re-injury.

That is a very brief description of the 
vascular and mechanical changes that 
occur with injury. 

For a more detailed understanding, 
refer to Gary Delforge’s book. He does 
an excellent job of describing the spe-
cific healing processes each tissue goes 
through after an injury. You will find 
it a quality resource for learning about 
tissue healing.

NEUROLOGICAL RESPONSE 
TO INJURY

Nociceptors are the specialized sensory 
receptors that detect noxious (unpleas-
ant) stimuli.  These specialized sensory 
receptors are known as A-Delta and 
C-Fibers and are found throughout the 
body in all types of tissue, such as skin, 
viscera, joints, muscles. 

When these receptors are stimulated 
via mechanical, thermal, or chemical 
stimuli, the electrical signal goes to the 
central nervous system for processing.  

When tissue is injured, inflammato-
ry mediators—bradykinin, serotonin, 
prostaglandins, cytokines, and H+—are 
released from damaged tissue and can 
directly stimulate these nociceptors. 
They can also reduce the activation 
threshold of nociceptors, making depo-
larization more probable.

From a neural perspective, A-Delta 
and C-Fiber nociceptors are stimu-
lated during injury, kick starting the 
ascending pain pathway. A-Delta and 
C-Fibers, which are first-order neurons, 
synapse with ascending tracts, sec-
ond-order neurons in the dorsal horn of 
the spinal cord. 

Within the synapse between first-and 
second-order neurons, excitatory neu-
rotransmitters are released, including 
glutamate and substance P, triggering 
the activation of a second-order neuron.

Complex interactions occur in the 
dorsal horn between afferent neurons, 
interneurons, and descending modula-
tory pathways as discussed below. These 
interactions determine activity of the 
secondary afferent neurons, and there-
fore determine what information gets to 
the brain for processing. 

This second-order neuron travels up the 
lateral spinothalamic tract to the nuclei 
in the thalamus, where they may synapse 
with a third-order neuron. The lateral 
spinothalamic tract also has projections 
to the periaqueductal gray matter (PAG), 
hypothalamus, and limbic system.



The limbic system includes the amyg-
dala, thalamus, hypothalamus, hippo-
campus, basal ganglia, and the cingulate 
gyrus. These structures each have a 
different function in memory formation 
and emotion. This is where long-term 
memories are stored and our emotions 
are supported. 

When peripheral nocioceptive stimula-
tion occurs, the limbic system may be 
stimulated via both the lateral spinotha-
lamic tract and the spinoreticular tract, 
and is the reason “pain has meaning” 
and is individual for each person. 

This is responsible for the emotional 
aspect of pain. 

INHIBITION OF PAIN 
TRANSMISSION 

There are mechanisms that inhibit pain 
transmission at both the spinal cord 
level, as well as descending inhibition 
from higher centers. 

Gate Control Theory of Pain 
We discussed the Gate Control Theory 
of pain in the previous chapter. This 
theory describes a process of inhibitory 
pain modulation at the spinal cord level. 

By activating A-Beta Fibers with tactile, 
non-noxious stimuli, inhibitory inter-
neurons in the dorsal horn are activat-
ed, leading to inhibition of pain signals 
transmitted via C-Fibers. 

This is why a non-painful stimulus, 
such as touching something that hurts, 
decreases pain. 

Descending Inhibition 
The periaqueductal gray matter in the 
midbrain and the rostral ventromedi-
al medulla (RVM) are two important 
areas of the brain involved in descend-
ing inhibitory pain modulation. Both 
centers contain high concentrations of 
opioid receptors and endogenous opi-
oids, which helps explain why opioids 
are analgesic—they make us feel good. 

Descending pathways project to the 
dorsal horn and inhibit pain transmis-
sion. These pathways release neurotrans-
mitters like dynorphin, endomorphin, 
and enkephlin, which bind with the 
receptors in the spinal cord, thus inhib-
iting the stimulation of the second-order 
neuron at the dorsal horn. 

This complex ascending and descending 
pain pathway, when working properly, 
is what internally manages pain percep-
tion internally for each person.

The body is an incredible instrument 
that tries to manage pain and inflam-
mation on its own. Anything can inter-
fere with these natural management 
processes to disrupt the body’s ability to 
accomplish this. Disease, poor nutrition, 
poor circulation from smoking or diabe-
tes, psychological trauma, and more can 
slow or delay these processes, which is 
where a therapeutic modifier or inter-
vention comes into play.

Physiological and neurological respons-
es to injury can be an entire book in and 
of themselves.  There are so many pro-
cesses simultaneously happening in our 
bodies when an injury occurs. 



While we have hit on several of the 
important concepts here, it is important 
to note that these processes are complex. 
I encourage you to dive deeper into the 
physiological and neurological respons-
es to injury and would like to thank 
Brian Hortz, PhD, AT, for his review of 
this section.  

In this chapter, we will delve deeper into 
treatment options commonly used to 
address relief of pain following an injury. 
In a later section on cupping, beginning 
on page 60, we will expand on healing 
and revascularization.

PRESCRIPTION PAIN RELIEF

Most health care professionals are well 
aware that prescription painkillers and 
the overuse of opioids are at all-time high 
in the United States. Most people in pain 
need it to go away; they want the pain to 
be gone fast. The problem with some of 
these medications is that although they 
do a very good job of blocking pain, 
they are also highly addictive, creating a 
massive dependency on their use. 

Educating our athletes to the fact that 
there are other, safer alternatives to 
prescription pain relief is imperative in 
today’s world of pain management.

The American College of Physicians 
came out with a practice guideline in 
April 2017, outlining their recommen-
dations for acute, subacute, and chronic 
low back pain.40 Their top recommen-
dations based on systematic reviews 
of the literature through November of 
2016 for acute and subacute low back 

pain patients was to use superficial heat, 
massage, acupuncture, or spinal manip-
ulation. If medication is needed, they 
recommend anti-inflammatory medica-
tion (NSAIDs) or muscle relaxers. 

Chronic low back pain patients should 
receive exercise prescriptions, multidis-
ciplinary rehab, mindfulness training for 
stress reduction, instruction in relaxation 
techniques, tai chi and yoga, low-level 
laser therapy, and spinal manipulation. 

If medication is needed, NSAIDs are 
again recommended, followed by med-
ications to mediate nerve pain and 
antidepressant medication. Opioids 
should only be used as a last resort and 
in patients where the reward outweighs 
the risk.

This is an absolute testament for what 
we have innately known for a long 
time: There are many options for pain 
relief that should come prior to highly 
addictive medications. These options 
lie in the hands of skilled professionals 
who understand these concepts and can 
apply them through manual therapy, 
exercise, and other modalities.

Let us explore some of the common 
modalities we see in sports medicine to 
assist in pain control.

RETHINKING REST, ICE, 
COMPRESSION, ELEVATION

In 2014, Dr. Gabe Mirkin, who devel-
oped and popularized the Rest, Ice, 
Compression, Elevation Theory (RICE) 
of acute recovery, debunked certain 



elements of it, most notably the imme-
diate application of ice to combat 
inflammation when an athlete sustains a 
soft-tissue injury.41

People then swung the pendulum in the 
opposite direction, advocating never to 
use ice because it would delay the heal-
ing process.

We will look at each of the components 
of RICE and critically evaluate them 
as they individually relate to our acute 
injury management.42

R = Rest
We know there may be some immediate 
impact on movement in the post-acute 
injury phase. Somewhere along the way, 
“rest” regrettably became synonymous 
with “immobilization.” 

At times, given the complex nature of a 
significant injury, immobilization may 
be necessary. However, in general, this 
often does more harm than good to the 
soft tissue in the long run. 

Immobilization negatively affects the 
mechanical and structural properties 
of a ligament, causing joint stiffening 
or fibrosis. Studies have shown signif-
icant decreases in load-to-failure rates 
post-immobilization, as well as a reduced 
energy-absorbing capacity and lowered 
tensile strength.43

Immobilization of muscle following 
an injury has been shown to atrophy 
healthy muscle fibers, while early mobi-
lization has been shown to increase 
capillary growth to the injured muscle 

tissue, improve muscle fiber regenera-
tion, improve muscle fiber orientation, 
and provide a faster return of biome-
chanical strength.44

The initial thinking was that immobi-
lizing the patient or at least the affected 
area would limit further damage. This is 
certainly the case when an AT, emergen-
cy responder, or other medical profes-
sional suspects spinal or brain trauma, 
or a catastrophic injury involving one or 
more fractures.

Yet very few sporting injuries fall into 
this narrow category. While we certainly 
need to keep our Do no harm mandate in 
mind during the acute injury response 
stage, completely halting the injured 
athlete’s movement is likely to do more 
harm than good. 

The body requires motion if its main 
systems are to function optimally. A lack 
of movement can have a similar effect, 
as circulation is reduced when a person 
is sedentary. Stopping or restricting 
motion might also reduce the lymphatic 
response needed to remove the fluid that 
builds up after the injury occurs.45

This process is dependent on the patient. 
Some people scar a lot, which means you 
will have to move them more, and do 
so early. Other people scar very slowly, 
and you might need to slow down their 
progress to allow scar tissue to lay down 
to give more stability to the tissue.

The amount of blood present in an injury 
will dictate the initial treatment. When 
we were co-teaching Orthopedic Basic 
Science classes at A.T. Still University, 



Eric Sauers, PhD, AT, FNATA, always 
said, “Blood is glue.” 

This is a poignant statement. If an injury 
is severe and there is a lot of blood in 
the area—internally, not externally—
think of blood like glue and you will 
realize the joint is going to need early 
and aggressive mobilization once the 
area is stabilized. 

This is what makes having a good clini-
cian on hand during the early stages of 
rehabilitation so vital to the overall heal-
ing process. The clinician needs to know 
when to be aggressive and when to back 
off based on tissue-healing properties 
and fundamental physiology.

Other than in the case of a catastroph-
ic injury, low-load movements that do 
not cause further tissue damage may be 
more advantageous for the overall heal-
ing process than strict immobilization. 

This does not mean an immediate 
return to competition or training, but 
we should try to get patients to move in 
ways that do not cause pain or risk fur-
ther damage to the injured area.

By staying in protected ranges of motion 
during active recovery, the circulatory, 
biomechanical, lymphatic, and other 
systems needed to kick start the repair 
process will function optimally and 
hopefully decrease the time it takes to 
return to performance.46

I = Ice
The neurological system plays a key role 
in sounding the alarm after a trauma. 

Once receptor sites detect damage, 
they send information to the brain on 
a highly myelinated pathway—think of 
a high-speed internet connection. The 
brain receives the signal, decides how to 
react, and sends information back down 
the line—see the neurological processes 
to pain discussed on page 50.

When we apply ice to a region, we are 
blocking the initial alarm signals by 
stimulating the mechanoreceptors that 
carry information about touch and 
temperature. These signals stimulate 
an inhibitory neuron in the dorsal horn 
of the spinal cord, dampening the pain 
signal to the brain. 

This process in known as the Gate 
Control Theory of Pain,47 discussed 
more on page 41, and is the underlying 
theoretical process to the majority of 
our pain interventions.

The analgesic effects of ice are bene-
ficial in decreasing pain perception.48 
Decreasing pain has great value, but 
there is a lack of evidence that ice helps 
with inflammation and edema control.

While the scientific theory of using 
ice to protect the surrounding tissues 
sounds promising, its reality may not 
be as valuable as we once thought.49 Ice 
was thought to lower the metabolic rate 
in cells that were near an injury, thus 
helping to preserve them and ideally 
to decrease any secondary injury that 
might occur in the area due to addition-
al cell death post injury.

However, as we reconsider the con-
cept of this secondary trauma being a 



hypoxic injury, evidence is pointing to 
that secondary injury as possibly being 
due to ischemia—the lack of blood 
supply—versus hypoxia, which is the 
lack of oxygen.50

It has also been noted that a decrease in 
temperature between 5 and 15 degrees 
Celsius is needed to do this.51 The lowest 
temperature reported to have been 
achieved in human tissue is 21 degrees 
Celsius,52 making this concept wonder-
ful in theory, but not very practical.

Although the application of ice may not 
help in the healing process, and its use to 
manage inflammation is questionable, it 
does help with pain modulation.53 We all 
know firsthand and from dealing with 
injuries in our clients and patients that 
there is value in decreasing acute pain 
through icing. 

We use ice for pain management, which 
can hold a significant value to our 
patients. Using ice to manage pain may 
come at a cost during the initial stages 
of injury; what that cost is remains 
unknown at this time.

C = Compression and E = Elevation
Compression and elevation go hand in 
hand in an effort to control the excess 
fluid that accumulates from cell mem-
brane disruption and hemorrhage after 
an injury.

Again, think of blood as “glue” during 
an injury. The more the injury bleeds 
internally, the more “glue” is brought to 
the area. 

We can manage the amount of “glue” in 
the region via controlled motion, com-
pression of the area, and elevation. 

Combining compression and elevation 
decreases volume post-treatment, there-
by decreasing edema. Unfortunately, 
these effects may disappear within five 
minutes of being back in a gravity-de-
pendent position.54

Wearing a compression garment of some 
sort may reduce swelling and is worth 
using post injury for edema control.

Overall, we should be rethinking not 
only the use of RICE for acute injury, 
but also the reasons behind why we use 
these modalities. At this time, research 
is pointing us more toward early, pro-
gressive, and protective range of motion, 
the use of ice for pain management, and 
compression and elevation for the short- 
and long-term effects on swelling.

DRY NEEDLING

Dry needling is another core compo-
nent of my practice when it comes to 
pain management. Some consider dry 
needling a form of Western Medical 
Acupuncture. See the references to 
review an article by Kehua Zhou56 to 
discover how acupuncture and dry nee-
dling can coexist in a medical model.   

There are many styles and types of dry 
needling, including trigger point dry 
needling, intramuscular electrical stim-
ulation, peripheral neuromodulation, 
superficial, and perineural. 
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Photo 3.1—Dry Needling

Dry needling is a skilled intervention per-
formed by a health care professional. It 
uses fine filiform needles to penetrate 
the skin, creating a healing response in 
the tissue being lesioned. Tissues con-
tributing to neuromusculoskeletal condi-
tions can be dry needled. 

Patients presenting with pain syndromes, 
movement dysfunctions, and neuromus-
culskeletal disorders can all benefit from 
dry needling. 

The first written evidence we have on the 
effectiveness of dry needling in Western 
medical journals was an article written 
by Karel Lewit—the same Karel Lewit 
who worked with Vladimir Janda and 
Vaclav Vojta of the Prague School, who 
developed Dynamic Neuromuscular 
Stabilization,56  which we will cover fur-
ther beginning on page 104.

Dry needling has been shown to reduce 
pain by stimulating the peripheral and 
CNS by altering the afferent information 
going into the system.57 

When you break the skin with a needle 
and manipulate it in the soft tissues below, 
you create a controlled injury event. 

This triggers a cascade of anti-nocicep-
tiors and anti-inflammatory responses 
locally, segmentally, and systemically.58 
A-Beta fibers are also stimulated, which 
transmit touch sensations to the CNS, 
essentially dampening the pain signal to 
the CNS via the Gate Control Theory of 
Pain management.59

Along with the Gate Control Theory, 
another theory of pain control that 
could be at play is the Conditioned Pain 
Modulation.60,61 This states that pain 
inhibits pain, meaning if you place a 
painful stimulus near something that is 
already painful, the second stimulus will 
dampen the initial pain stimulus. 

These two theories of pain modulation 
are possible reasons that dry needling is 
effective in pain control. 

In addition, after dry needling, the body 
reduces levels of stress hormones like 
cortisol.62 Dry needling has also been 
shown to reduce the effects of myofascial 
pain syndrome.63

Dry needling can be effective far beyond 
providing pain relief in a specific injured 
area. If a person is suffering with pain 
and movement restriction of the elbow, 
for example, we could start by dry nee-
dling the tissues around the joint itself. 

Then, as time allows, we might also 
move down the forearm toward the 
wrist and hand, as well as up toward the  
shoulder and vertebral segments around 



the cervical and thoracic spine. 

The aim here is not just to tackle the 
localized pain, but also the fascial and 
nervous tissue that may be the source 
of the pain. In addition, stimulating the 
muscles and fascia in the motion seg-
ments above and below the injury site 
can improve restrictions and improve 
range of motion and motor control.64 

Evidence on the use of dry needling 
with performance enhancement is 
beginning to be explored. A recent 
study in the International Journal of Sports 
Physical Therapy reported65 an immediate 
increase in vertical jump following a 
session of dry needling to the gastroc- 
nemius muscle. 

Another study by Haser et al66 found 
that using a dry needling interven-
tion to healthy soccer players’ quads 
and hamstrings resulted in improved 
muscle endurance, hip flexion range of 
motion, and significant improvement 
in the maximal force produced by the 
knee extensors. 

In addition to these findings, the dry 
needling group had less muscle injuries 
during the season when compared to 
the control group.  

Controversy surrounds the use of dry 
needling by health care practitioners 
who are not traditionally trained 
acupuncturists. 

However, a comprehensive study by the 
Federation of State Boards of Physical 
Therapy found67 that PTs learn four-
fifths of what they need to know about 
dry needling while still in school. The 

other fifth is easily covered through 
additional education.

No profession should have exclusive 
ownership of a tool or method. Think 
about what would happen if EMTs were 
the only people who could practice 
CPR. Consider massage—chiropractors, 
osteopaths, PTs, massage therapists, 
and many others use massage in their 
practices. When we are functioning in 
an athlete-centered model, these contro-
versies go away. 

I have worked side by side with acu-
puncturists in a symbiotic, professional 
manner. We had mutual respect for each 
other and recognized that the different 
training we received made us unique 
and effective clinicians and helped us 
collaborate in the best interest of the 
patients. This, again, is how we need to 
function as a team with the athletes’ best 
interests in mind.

However, dry needling is not for every-
one. There are many contraindications 
and precautions for the use of dry nee-
dling that are beyond the scope of this 
text. As with any modality, if it is in the 
hands of an untrained or poorly trained 
practitioner, it can be more harmful 
than beneficial. 

Risks are low when used by a well-trained 
clinician, but they certainly exist. Dry 
needling requires advanced training and 
skill for safe and effective results.

While we still have a lot to learn about 
how dry needling affects the body, there 
is already evidence to show that it causes 
beneficial vascular, chemical, and hor-
monal changes.69 



Several studies have demonstrated 
that dry needling improves blood flow, 
prompts the development of new blood 
vessels, and improves glucose metabo-
lism, all of which can accelerate reha-
bilitation. There is no doubt we will see 
more research on this tool and its appli-
cation in the near future.

You will find more information on dry 
needling at www.structureandfunction.net.

ULTRASOUND, ELECTRICAL STIM-
ULATION, KINESIOLOGY TAPE, 
AND OTHER OPTIONS

Ultrasound and Electrical 
Stimulation
Traditional modalities such as ultra-
sound and electrical stimulation have 
been used for a long time, are well stud-
ied and have fallen into and out of favor 
in the traditional physical therapy and 
athletic training models. 

These modalities are a staple in many 
clinics and training rooms throughout 
the world. They have been shown to be 
effective in certain rehab and recovery 
situations.

The use of electrical stimulation has 
been shown to assist in pain manage-
ment via the Gate Control Theory.70 
Many of our interventions used to 
manage a patient’s pain are explained 
by this theory, developed decades ago as 
discussed on page 41. 

The use of a conventional TENS set at a 
frequency of 100 Hz, a 50–100-millisec-
ond pulse duration and a comfortable 

amplitude has been shown to decrease 
neuropathic pain symptoms in patients 
with CRPS when compared to sham 
TENS.71 This setting has been shown 
multiple times in the literature and is 
commonly used to manage pain in clin-
ical settings.

Ultrasound is another often-used modal-
ity for pain management.72 Thermal 
ultrasound is common, using a setting 
that creates heat and warms the tissues, 
which can have a relaxing, pain-reliev-
ing effect on the patient who has muscle 
guarding and spasm-related pain.

Mechanical ultrasound uses pulsed 
sound waves to create an expansion and 
contraction of the gas bubbles between 
tissues, creating a tiny vibration and 
mechanotransduction into the tissue. 
This effect can help with pain, specifical-
ly pain caused by scar tissue or swelling.

These types of ultrasound are not to be 
confused with diagnostic ultrasound 
that creates pictures, as shown in the 
cupping section beginning on page 60. 
Diagnostic ultrasound does not have a 
therapeutic effect

KINESIOLOGY TAPE

The use of kinesiology tape (KT) is en 
vogue, especially after the Summer 2016 
Olympics, when we saw beach volley-
ball players wearing it in different colors 
and patterns. Fans of KT put it on every-
thing for many reasons, and haters say 
research fails to prove it is beneficial. 

The latter view is not completely true. 
It is very difficult to compare research 



studies on KT because the setup of each 
study was different. We have a lot of 
research on kinesiology taping; however, 
those studies are not easily comparable 
to give us a good indication for use.

If we look at KT through the lens of 
the various pain theories, we get differ-
ing ideas about how taping might help 
reduce pain. Gate Control theorists 
believe that by applying tape to an area, 
we are stimulating the hair follicles, 
cutaneous nerve endings, and other skin 
receptors, and thereby decreasing the 
sensation of pain.

Advocates of the circulatory theory 
think the convulsions in the adhesion 
of the tape slightly lift the skin, creating 
channels to promote blood flow and 
reduce pressure under the skin.

Finally, adherents to muscle activation 
theory, which states that by changing the 
direction of the tape—origin to insertion 
and insertion to origin—we can either 
activate or relax a muscle. These are all 
just theories at this stage. 

The evidence is difficult to interpret, as 
the studies are from different sample 
populations, different controls, different 
application of tape, unclear application, 
and other incomparable variations.

While we are still debating many of the 
purported benefits of taping, there is one 
thing that much of the research shows 
the tape helping with in a statistically 
significant way: pain. 

In 2015, Phil Page performed a mega 
review of recent studies and concluded  

Kinesiology tape images courtesy of TheraBand®

Photos 3.2a and 3.2b—Kinesiology Taping

While there is controversy regarding what kinesiology tape does or does not do, it has been 
shown consistently in the literature to decrease pain perception in the patient. 

There is no consistent literature at this time to say the way kinesiology tape is applied makes 
a difference in patient outcomes, with the exception of tension. The amount of tension that 
has been shown in the literature to be associated with positive outcomes is 25%. 



that the most consistent impact of kine-
siology taping is on pain reduction.73

The other interesting recent finding 
is from Craighead et al in 2015. They 
reported that KT increased cutaneous 
skin blood flow regardless of tension, and 
it continued for up to three days of wear.74

When I began teaching dry needling 
and cupping, I taught my first class 
to a group of students who were close 
friends and colleagues who would give 
me honest feedback about the course 
content and flow.

One attendee was Gregg Doer, who uses 
a lot of kinesiology taping methods, and 
happened to be taped during the first 
part of the course. When we got to the 
cupping section of the class, we removed 
the tape he was wearing and proceeded 
with cupping. 

The next day, when reviewing at our 
post-cupping bruises, Gregg had a very 
interesting and different bruise pattern 
compared to those who had not been 
taped before cupping.

It is important to note that Gregg had 
the tape on before we cupped, not after. 
We could see the changed bruising pat-
tern where the tape was before the cup-
ping on the left side of his back in the 
upper two cupping spots. 

In Photo 3.3, you can see the results of 
his cupping.

This was my first indication the taping 
might be something to introduce into 
my practice.
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Photo 3.3—Cupping after Taping

In this example, kinesiology tape was 
present on the skin prior to a cupping 
session. The next day when evaluating 
the bruising pattern, we noted the above 
pattern. 

It is important to note that the kinesiol-
ogy tape had been applied prior to the 
cupping session, not afterward. This 
could be explained by Craighead et al’s 
findings that there is an increase in cuta-
neous blood flow for up to three days 
after the application of kinesiology tape.  

Tension is another interesting aspect of 
kinesiology taping. According to Lim 
and Tay (2015), the amount tension 
applied predicted success.75 

Contrary to what many professionals 



are doing with their athletes, more ten-
sion was actually associated with smaller 
effect sizes. 

During Page’s 2015 mega review, he 
noted the tension level most associated 
with positive, significant outcomes was 
25 percent. Stretching the tape as hard 
as you can and placing it on the skin with 
the maximum tension might not be the 
way to go according to current research.

In summary, if you are using KT on your 
athletes, continue the practice because it 
might provide pain relief and improved 
circulation for some people. Even if it 
proves ineffective for others, it certainly 
will not impede performance or cause 
pain—the worst side effect is minor local-
ized skin irritation from the adhesive.

USING COUNTERIRRITANTS

It is almost impossible to watch the 
duration of a pro sports game on TV 
without seeing a commercial for a hot 
or cold spray or a patch pitched by a big-
name athlete. We place such products 
and others like menthol and Tiger Balm 
into the category of counterirritants.

The reason companies claim these 
work is similar to any other application 
of Gate Theory: When we stimulate 
A-Beta fibers, we stimulate an inhibito-
ry interneuron at the spinal cord, which 
dampens the pain sensation to the brain. 
The brain literally interprets less pain 
from the peripheral nervous system.

Not only do A-Delta and C-Fibers trans-
mit pain, they also send information on 

temperature. A-Delta fibers relay infor-
mation on cold, while C-Fibers trans-
mit the sensation of heat. If we apply a 
cream, patch, or spray that makes the 
skin feel hot or cold, we perceive this 
sensation instead of pain or at least a 
diminished sense of pain.

While it is easy to scoff at this and dis-
miss it as junk science, in every pro 
sports locker room or practice facility, 
you will see multiple players slathering 
their aching elbows, knees, or shoulders 
with counterirritant products. 

These athletes are on multi-million 
dollar contracts, many of whom feel they 
have to play through pain. We should 
not dismiss their real world testing, even 
if the benefits are largely psychosomatic.

Indeed, there is some evidence that 
shows counterirritants provide at least 
some benefit in short-term pain man-
agement and mitigation. A Penn State 
study from 2016 concluded that men-
thol application increased blood flow.76 
Johar, in 2012, compared ice and men-
thol in treating delayed onset muscle 
soreness and concluded that menthol 
had a greater positive impact.77 

As with kinesiology tape, if your athletes 
want to use menthol or another counter-
irritant as part of pain relief or manage-
ment, these products may provide some 
benefit.

ESSENTIAL OILS

Some of you reading this are already 



rolling your eyes at the idea of using 
essential oils for pain control. While 
many sports-medicine practitioners 
in the West are highly skeptical about 
alternative therapies, Eastern cultures 
have been using essential oils as part of a 
non-pharmaceutical pain management 
strategy for centuries. 

The evidence in favor of aromather-
apy is not just anecdotal. In a 2014 
review, Stea et al concluded that orange 
and ginger oils have analgesic effects, 
while inhaling lavender oil reduced the 
amount of painkillers needed by post-
operative patients.78

Jun et al in 2013 tested the impact of 
inhaling eucalyptus oil on two control 
groups, both of whom had recently 
undergone knee replacement surgery. 
They discovered that the patients who 
inhaled the oil reported significantly 
lower scores on the VAS pain assessment 
scale—a visual analog or graphic rating 
scale used in pain assessment. Those 
using the aromatherapy approach also 
had lower blood pressure.79

While it is unwise to use only aroma-
therapy to treat pain, incorporating the 
inhalation and topical application of cer-
tain essential oils might prove beneficial.

CLINICAL PEARL
Tools for pain relief include but are 
not limited to:

•	 Controlled, protective, 
progressive range of motion

•	 Ice

•	 Electrical stimulation

•	 Dry needling

•	 Kinesiology tape

•	 Cupping

•	 Counter irritants

•	 Essential oils

SUMMARY

Pain is a difficult thing to manage. As we 
have discussed, pain is conscious, sub-
jective, and cultural. 

It is personal through its link to people’s 
memories; it is situational based on task, 
and there is no center in the brain to 
manage it. Often, pain is present even 
in the absence of peripheral nociceptive 
stimulation.



In our age of functional rehabilitation, 
clinicians sometimes minimize the value 
of managing a patient’s pain. 

Yet, movement will be altered in the 
presence of pain.80 Therefore, managing 
pain should be one of our first priorities 
when treating a patient. This chapter 

identified some common and some not-
so-common techniques to manage pain.

If some of the techniques are beyond 
your scope of practice, connect with a 
health care professional who can assist 
you when deciding if these techniques 
are appropriate for your client.
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CHAPTER FOUR 
MOTION SEGMENT

Once we have established the true pain 
generator, if we are able to isolate one, 
it is time to focus on the injured or 
dysfunctional area and help repair or 
restore function to it. Reestablishing this 
motion segment allows us to “recon-
nect” the injured body part with the rest 
of the body.

For example, we may be treating 
someone who has anterior knee pain. 
Although we are dealing with symptoms 
like pain, swelling, and restricted range 
of motion in the knee, the cause might 
not be originating from the anterior 
knee at all.

Patient symptoms may or may not have 
a defined pain generator.  If they have 
a pain generator, like chondromalacia 
patella or patella tendonitis, it could be 
caused by a biomechanical dysfunction 
in the foot, ankle, hip, or a combination 
of all three. Dealing with the pain gen-
erator will address the source of symp-
toms, while dealing with the motion 
segment will address the potential causes 
of symptoms.

To reestablish the motion segment in 
preparation for more advanced move-
ment work, we must first identify the 
cause of the symptoms, address them, 
and integrate the entire segment using 
corrective exercises. 

The cause of the symptoms—the motion 
segment—is just as important as the 
source of the symptoms, which we will 
call the “pain generator.”

When giving a presentation or writing 
an article about the importance of tar-
geting a motion segment, I sometime get 
negative feedback, such as “You need 
to focus on the whole body” or “You 
cannot look at the athlete in isolation.” 
I am not above criticism and recognize 
that in the course of returning an athlete 
to competition, we must consider health 
in its totality. 

Nevertheless, when working to get a 
baseball player back on the field after 
surgery on his elbow and he still only 
has 60-percent extension in the joint, the 
focus must be on getting full function 
back in his elbow and the surrounding 
segments. His lumbar-pelvic relation-
ship is important in the right context, 
but it is hardly the priority at that point.

One of the benefits of deploying the con-
tinuum we are exploring is that it gives a 
blueprint for targeting the most import-
ant factors in an athlete-centered model. 

While being cognizant of the big picture 
and holistically looking at the mind and 
body, we are all professionals in the real 
world of caring for our clients. 



There are not enough hours in a day to 
treat even one athlete’s entire body from 
head to toe during every visit, let alone 
when working with multiple clients.

When working through the Bridging the 
Gap system with professionals who look 
at the care continuum the same way, I, as 
the rehab person, can focus my attention 
at the most immediate body part need-
ing attention—in the example above, 
the elbow joint—while my colleagues 
can work on lumbopelvic hip coordi-
nation another time. The professional 
team deploys each person’s strengths in 
the best interest of the athlete.

The concept of motion segments is 
broad. We define this as body parts and 
the structures between them that need 
focused attention before integrating with 
the full kinetic chain or bodywork you 
plan to do. It does not necessarily mean 
an upper or lower extremity, as a motion 
segment can span the entire body. 

The motion segment you need to address 
for a particular person with a specific 
dysfunction might be different from the 
next patient with the same diagnosis.

A motion segment can be defined as a 
fascial line, multiple body parts in a row, 
an upper or lower extremity, the spine, 
or more. 

If the pain generator section of the bridg-
ing-the-gap model looks at addressing 
the source of the symptoms, think of the 
motion-segment section as addressing 
the cause of the symptoms. While we 
address the causes of the symptoms in 
other parts of the continuum, this sec-
tion focuses on other contributing and 

limiting factors to movement patterns 
post injury.

If you concern yourself with the total 
body right after injury, you might miss 
important details near the injury that 
will affect the function of that segment 
and, therefore, the efficiency of the 
whole being. 

We need to spend time at the motion 
segment so we do not allow the body to 
compensate its way to the movement 
stage, ingraining compensatory move-
ment patterns that may work short 
term, but could be problematic in the 
long run.

A baseball player I worked with years 
ago dislocated his elbow, a traumatic dis-
location that needed significant surgical 
repair. After the surgery, we worked on 
swelling control, pain management, and 
eventually range-of-motion activities. 

While his elbow mobility was coming 
along fine, he was not appropriately 
moving the affected arm in relation to 
the rest of his body. He kept it near his 
side and flexed and extended his elbow 
or rotated his hand only if prompted. 
When we asked him to reach for some-
thing in front of his body or off to the 
side, he was not able to do it.

It became apparent that the main prob-
lems moving forward in his rehab were 
not coming from his elbow, which was 
the pain generator. There were signifi-
cant motion-segment issues because he 
would not let his arm leave the side of 
his body. His shoulder soon became the 
biggest concern. 



In this example, his upper extremity 
was the motion segment, and we had a 
big problem on our hands. If he did not 
start using the entire motion segment 
when reaching, he was going to end up 
with a stiff shoulder…and that is exactly 
what he got.

Although this chapter will explore how 
issues in one part of the anatomy can 
have profound effects elsewhere, the 
real focus for us is to identify the main 
motion segment that is the root of your 
client’s problem. 

The motion segment must be in work-
ing order to be properly integrated into 
total-body activities. In the example 
above, there is no way the athlete would 
be able to use his upper extremity to 
swing a bat if he could not even reach 
for his morning coffee.

As we progress in the book, we will layer 
on more total-body and mind-body con-
cepts for your evaluation.

LOCALIZED SYMPTOMS 
DO NOT MEAN IT IS A 
LOCALIZED PROBLEM

Consider this story of a baseball player 
sidelined with a labrum tear in the 
shoulder of his pitching arm. After our 
conservative rehab, he was not back 
to full function and continued to have 
pain when pitching. It was clear he was 
headed to surgery. 

One day in the training room, I saw him 
sitting on a table working on a toenail. 
He had a severely ingrown toenail on 

the big toe of his right foot—the same 
side as his throwing shoulder injury.

Bear with me for a moment while I make 
the connection. He had been struggling 
with this toe ailment for several weeks; it 
started before the symptomatic shoulder. 

Imagine that it hurt him to push off 
the toe to deliver a pitch, so he had to 
make an adjustment to get off the pain-
ful ingrown toenail. To compensate, he 
unconsciously started turning his right 
foot outward when he pitched. 

This slight external rotation of his right 
foot allowed some freedom at the foot 
and ankle, rolling though his midfoot, 
and taking pressure off the painful toe.

However, to achieve external rotation of 
his foot, he needed to externally rotate 
his hip. This external rotation of the hip 
also caused an opening of his lumbo- 
pelvic-hip complex. 

Because of the lower-body external rota-
tion, his arm lagged slightly behind his 
body, causing some unwanted horizon-
tal abduction of his shoulder during the 
arm-cocking phase of throwing. 

While starting from an undesirable 
position, he needed significant eccentric 
strength in the upper extremity to slow 
down the arm as it quickly moved from 
this position through the acceleration 
phase of throwing. 

Could this excessive horizontal abduc-
tion and poor positioning in the cock-
ing phase of throwing irritate a possibly 
already torn, asymptomatic labrum, 



making it symptomatic and thus requir-
ing surgical intervention? Quite possibly.

There are surely many reasons this 
player’s shoulder became symptomatic. 
However, this was a seemingly “insidi-
ous onset of shoulder pain,” meaning 
that for no reason, his shoulder began 
to hurt. 

There was no change in his pitching 
schedule. He was not working on a new 
pitch and there was no change in his 
training. Is it not possible that a seeming-
ly innocuous, although irritating toe issue 
either caused or contributed to a more 
serious and debilitating shoulder injury?

This lower-extremity problem could 
have created a domino effect of dysfunc-
tional compromises that eventually led to 
an upper-body injury as the new motor 
pattern became his default for pitching.

Movement assessments are a way to 
pick up dysfunctional compromises 
before they become more serious. We 
will discuss a few assessment options in 
the next section.

MOVEMENT ASSESSMENT

Movement assessment is a broad 
topic. No single movement assessment 
has proven to be better or worse than 
others. Results are dependent upon a 
clinician’s or strength coach’s assess-
ment experience, and are certainly a 
combination of both art and science in 
assessing movement.

There are many ways to assess or screen 
movement, some being more objective 

than others. The following descriptions 
are a sampling of assessment techniques 
I have used; however, this list is not 
exhaustive to what I use daily, or what 
is currently available in the field of 
assessments. 

As you read that section, think about 
how you assess movement and con-
sider if there is a way you can improve 
or change your movement assessment 
moving forward.

THE FUNCTIONAL MOVEMENT 
SCREEN AND THE SELECTIVE 
FUNCTIONAL MOVEMENT 
ASSESSMENT

When trying to identify faulty motor pat-
terns and the restrictions that can cause 
them, it can be difficult to know where 
to start. Fortunately, Gray Cook, Lee 
Burton, and the Functional Movement 
team have given us an objective test 
to assess movement quality. The FMS 
provides a way to evaluate movement 
with seven simple tests and minimal 
equipment.

The SFMA builds on this by giving 
formal breakouts and movement reduc-
tion for each pattern. This helps clini-
cians scale the fundamental movements 
back to their elemental parts for further 
discovery. 

I was in the second-ever SFMA course 
and continue to incorporate it as well as 
the FMS in my practice. These screens 
and assessments are simple, effective, 
and universal, whether you are dealing 
with a pro athlete, weekend warrior, or 
untrained or detrained client.



If you need a quick, standardized, and 
repeatable method to highlight the 
motion segment that is causing a client’s 
issue and hampering the return to com-
petition, the FMS and SFMA are great 
starting points. 

In addition to identifying limited pat-
terns, they will help you uncover weak-
nesses, imbalances, and asymmetries 
that, if left unchecked and unresolved, 
could possibly increase injury risk and 
compromise athletic performance.81

All movement assessments come with 
their fair share of limitations, and the 
FMS and SFMA are no different.82,83,84 
However, when we can make a move-
ment assessment objective, it gives us a 
way to compare our clients to themselves 
at different points in time.

Data collection, interpretation, and 
usage is something many organizations 
struggle with—it is a “holy grail” of met-
rics that could predict who gets injured 
and who doesn’t and is the quest of every 
professional and college team. 

However, in the absence of gross data, 
we can always compare an athlete to 
themselves. Any large change in metrics 
for an athlete is a red flag; whether that 
change is initially viewed as a positive or 
negative doesn’t matter. A large increase 
in range of motion from season to 
season is a red flag, and a drastic change 
in body composition from year to year is 
a red flag.  

Red flags may or may not end up being 
a problem.  But they are enough of 
a change for me to take note and to 

monitor and to put the large change in 
perspective with everything else that is 
going on with the athlete.  

At a minimum, assessment for move-
ment gives us a baseline for each athlete 
that we can then monitor and deal with 
if necessary.  

We will build on this discussion of the 
FMS and SFMA in the next chapter on 
psychomotor control.

THE JANDA APPROACH

Vladimir Janda was a physician from 
the Czech Republic who contracted 
polio and had post-polio syndrome his 
entire life. He dedicated his work to pain 
syndromes and locomotion, muscle test-
ing, and function. 

He is the person who created the con-
cepts we know as the Upper-Crossed and 
Lower-Crossed Syndromes used during 
postural assessments. You will find a 
longer description of these Syndromes 
in Appendix Four.

Janda identified six basic movement 
patterns he felt defined a person’s over-
all ability to control movements.85 These 
six are hip extension, hip abduction, 
trunk curl-up, cervical flexion, shoulder 
abduction, and the pushup. 

He thought the order in which muscles 
fire to perform these movements and 
any compensatory patterns are clinically 
of value, which we will discuss more in 
Chapter Five, Psychomotor Control. 



Janda also taught that the ability or 
inability to start these movements from a 
proper position gave the clinician infor-
mation on the patient’s motor control.

Janda was a proponent of breathing 
assessments—looking at synergistic dom-
inance of accessory breathing muscles 
when a person is inhaling and exhaling. 

His other assessment considerations 
included muscle-length testing to iden-
tify muscles prone to tightness or weak-
ness, which set up the concepts for his 
Upper- and Lower-Crossed Syndromes. 
He also felt that a soft-tissue assessment 
via palpation was an important contri-
bution to a person’s movement-quality 
examination.

In Appendix Four, you will find a chart 
for documenting the Janda Assessment, 
including the six tests, posture, and 
breathing assessments. This chart is 
included for your convenience when 
implementing the Janda Assessment. 

ROLLING ASSESSMENT

Assessing developmental milestones 
such as rolling and crawling may or may 
not be valid when assessing adult ortho-
pedic movement. Assessing movements 
such as rolling might give us informa-
tion that could be of value when work-
ing with rotary athletes such as golfers, 
baseball players, or tennis players.

A rolling assessment can give the 
movement specialist information 
on the person’s ability to produce 
coordinated movement between the 

upper extremities, trunk, and lower 
extremities.86 

However, issues with bilateral rolling 
patterns are more of an indication of 
dynamic neuromuscular sequencing 
issue, rather than a true weakness. 
Although validity, intra- and inter-rat-
er reliability, and injury prediction 
implications are not known about this 
assessment, it may provide useful infor-
mation on multiple levels of mobility, 
neuromuscular control, and sequencing 
of rotational movement.

POSTURE ASSESSMENT

Many people would not look at a static 
postural assessment as a form of a move-
ment assessment, but I believe they fall 
into the same category. If your friend 
asks, “How do I get to the airport?,” 
your first question would be “Where are 
you?” You cannot determine directions 
if you do not know your starting point. 

This is how posture relates to move-
ment. Static posture is where all dynam-
ic movement originates.

Simple things like a postural grid and 
plumb line or higher technology devic-
es such as X-rays or 3D analysis are all 
acceptable forms of postural analysis.87 

Each method presents its own limita-
tions, including cost, time, and even 
radiation exposure. Validity of each 
method has yet to be determined and 
interpreting meaningful information is 
often left up to the clinician. 



Again, Vladimir Janda’s Upper- and 
Lower-Crossed Syndromes may be of 
value to assist the professional in deter-
mining what information is meaningful 
from a postural assessment.88

STRENGTH TESTING

Health care practitioners grade strength 
according to a system created by 
Florence Kendall (1910-2006). In her 
groundbreaking book, Muscles: Testing 
and Function with Posture and Pain,89 
which had five editions, Kendall out-
lines the importance of muscle strength 
and describes how to improve it based 
on the reason for the weakness. She 
gave clinicians an objective way to test 
and grade strength, recognizing that 
normal movement would be impossible 
if a person did not have normal strength 
in a muscle.

The details of muscle testing are intri-
cate, and I direct you to her book for 
further understanding of these concepts. 
However, in general, we grade muscle 
strength on a scale from zero to five. 

A muscle can either work against grav-
ity or not. If a muscle cannot contract 
against gravitational forces, the highest 
grade is a two, which is poor in Kendall’s 
muscle-strength scale.

If a person is unable to produce move-
ment in the horizontal plane but the cli-
nician can see a visible tendon or feel a 
palpable muscle contraction, the patient 
is given a grade of one, which is consid-
ered “trace.” If no muscle contraction is 
felt or seen, the grade is a zero.

Strength coaches might find these grades 
hard to believe, but people present with 
these all the time when in pain or imme-
diately post injury or surgery.

Grades of three—fair—are given if the 
person can fire a muscle against grav-
ity without resistance. If the client can 
handle some resistance at the end range 
of motion of the test position, a grade of 
four is issued, a “good” score.

If people can hold the test position with 
strong pressure against what is called a 
“break test,” this is scored a five, which 
is considered normal.

We address strength locally, at the site 
of injury, and throughout the motion 
segment post injury once it is safe to 
do so. This type of strength testing and 
training is fundamental to being able to 
perform activities of daily living and has 
very little to do with performance.

When people cannot move a limb against 
gravity, they certainly will not be able to 
perform any type of fundamental ath-
letic movement. Proper strength of each 
individual muscle is a precursor to being 
total-body strong from a performance 
aspect. We will discuss strength perfor-
mance in Chapter Nine.

The assessments for movement quality 
listed here are simply a sample of what 
are available to professionals to quan-
tify movement. How meaningful this 
data is remains under study and there 
is currently no “correct” way to assess 
movement. 



Your personal experience and education 
will play a large part in how you evalu-
ate movement. Interpreting the findings 
of the data is also under study as people 
continue to try to define “efficient” 
movement. You will find more on this 
topic in Chapter Seven, the somatosen-
sory chapter.

Every assessment finding needs to be 
tied to a meaningful functional limita-
tion, goal for improvement, and target-
ed treatment intervention. If we do this, 
we will be able to keep our assessments 
organized and our interventions concise. 

For this, I have included examples of 
an assessment grid I have used since 
I graduated from physical therapy 
school. These examples can be found in 
Appendix Two.  

Utilizing this chart kept me true to 
making sure every objective finding I 
discovered in the evaluation process 
had a specific functional impact on the 
patient’s life, with a specific goal we 
would try to attain and specific interven-
tions that would be used in an attempt to 
achieve that goal. 

Ensuring I did this with every patient 
kept me from performing unnecessary 
interventions and kept both me and 
my patient focused on an outcome for 
treatment.

MANUAL THERAPY

Once you have identified the motion 
segments you need to address, manual 
therapy techniques at the adjacent seg-
ments may prove beneficial in the long-
term rehabilitative process. 

There are many treatment options, 
and there is no single technique that 
is “good,” “bad,” or “worse” than any 
other if performed by an experienced 
professional with the overall goal of 
restoring function.

From a clinician’s standpoint, it is all 
about what resonates with your eval-
uative and treatment philosophies. 
Brian Mulligan’s90 techniques are no 
better than Stanley Paris’s,91 whose are 
no better than Ola Grimsby’s.92 These 
people are all remarkable manual ther-
apists who have developed systematic 
ways to evaluate and treat musculoskele-
tal conditions. 

Other practitioners may decide one 
school of thought resonates more with 
them as clinicians or is more applica-
ble to their clients, and therefore will 
spend time studying that methodology. 
However, these are all effective when 
applied appropriately.

If you do not have manual therapy in 
your skill set, befriend a manual thera-
pist to whom you can refer your clients 
as needed. 

While we all need to leave our creden-
tials at the door to focus on the patient, 
in this case it is helpful to look for people 
who have letters after their names such 
as COMT and FAAOMPT. These quali-
fications designate clinicians who have 
spent significant time studying a manual 
therapy discipline—they could be more 
useful to you and your clients. 

Licensed massage therapists are also 
valuable to consult at this point in the 
continuum.



FASCIAL AND VISCERAL 
MANIPULATION

When thinking about how to inter-
vene with a motion segment, you 
could also consider fascial and visceral 
manipulation. Fascial evaluation is an 
up-and-coming area of study and should 
be a part of your future education plans.

Fascia is connective tissue that forms 
webbed layers over, in, and around 
organs, bones, muscles, and blood 
vessels. Rather than anchoring local 
structures as ligaments and tendons do, 

fascia runs across multiple motion seg-
ments and is integrated in various layers 
throughout the body.

Fascia is the true connective tissue that 
links us together. The following are three 
primary types of fascia, which are often 
targeted by different massage techniques 
and mobility tools due to their varying 
depth underneath the skin:

•	 Superficial fascia

•	 Deep fascia

•	 Subserous fascia
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Figure 4.1—Superficial Fascia

Superficial fascia is made of collagen and elastin and has an irregular arrangement. It sep-
arates muscle from skin and allows normal gliding to occur between the two layers. It is 
innervated, which means it has the potential to be a pain generator. 

Every cutaneous nerve has to pierce this layer to get to the skin, so stiffness of this tissue can 
have nerve pain implications. 



Superficial Fascia
Directly under the skin there is a layer of 
superficial adipose tissue. Under that is 
a layer of deep adipose tissue. The tissue 
dividing these two layers is called the 
superficial fascia. This layer is made up 
of irregularly oriented collagen and elas-
tin fibers. It is very elastic in youth, with 
diminishing elasticity as we age—hence, 
why we get wrinkles.

The superficial fascia supports the skin, 
contains blood vessels, and separates the 
muscles from the skin, allowing appro-
priate sliding between the muscles and 
skin during movement.93 It is made of 
collagen and elastin, with enough elas-
tin to prevent it from being a force trans-
mitter. However, it is innervated, which 
means it can be a pain generator!94

Every cutaneous and sensory nerve must 
pierce the deep and superficial fascial 
layers to get to the skin. If the superficial 
fascial layer becomes stiff, the nerve can 
become trapped and then irritated with 
movement.

Nerve pain can be created with move-
ment, yet MRIs, nerve conduction veloc-
ity tests, and electromyography (EMGs) 
are negative because these diagnostic 
tests cannot recognize fascial stiffness. 
These patients are told they are “fine” 
and that all tests are negative, yet if we 
look to the superficial fascia, we may 
find the answer to a person’s pain.

Deep Fascia
The deep fascia is more dense, fibrous, 
and organized than superficial fascia 
and is in direct connection with the 

musculoskeletal system. The deep fascia 
and the deeper membranous layer of 
the superficial fascia are fused in some 
areas of the body, such as over bony 
prominences and over the palm and 
soles of the feet. That is why it is dif-
ficult to “lift” the tissue of these areas 
with your fingers.

The deep fascia assists in force transmis-
sion during muscular contractions and is 
divided into two categories: aponeurotic 
fascia, such as the thoracolumbar fascia, 
and epimysial fascia. Epimysial fascia is 
strongly connected with muscles such 
as the deep muscles of the trunk, and 
assists in force transmission between 
synergistic muscles.95

Recognizing deep fascia as a force 
transmitter will put a major wrench into 
the traditional way strength training 
is performed and movement is taught 
throughout the world. Deep fascia will 
transmit force not only in the same 
motor unit, but also across synergistic 
muscles,96 playing a key role in defining 
“total body movements.”

The perimysium of the muscle appears 
to be continuous with the tendon, con-
tributing further to its role in force trans-
mission.97 Knowing that the deep fascia 
plays a significant role in force transmis-
sion is a huge step forward in perfor-
mance-enhancement programming.

Subserous Fascia
This third fascia type is located between 
the internal layer of deep fascia and the 
serous membranes that line the body’s 
cavities, wrapping around organs and 
providing support.98 This kind of fascia 



is addressed in visceral manipulation, 
which we will discuss in the next section.

As we continue to learn about the body 
and how it works as whole, the concept 
of individual structures is diminishing 
and the idea that things are anatomically 
connected across the body is emerging. 

Using this idea of interdependent 
regions, all living tissues should slide 
and glide next to each other, with min-
imal or no impedance. Not only should 
anatomical structures function properly, 
they should function well in relation to 
the structures next to them and farther 
up and down the chain.

To use the earlier example of knee pain, 
this means if the fascia or any of the soft 
tissues above the knee on the anterior or 
posterior sides are impeded, such as in 
the quads and hamstrings, they will tug 
at the structures of the knee, potentially 
causing pain.

The same goes for excessive stiffness in 
the gastrocnemius and soleus muscles 
and any of the ligaments and tendons of 
the lower leg. This chain can go all the 
way down to the foot, where tight plantar 
fascia can be a contributor to knee pain, 
and up to the hip flexors and glutes. 

This is also true of restrictions in the 
fascial layers that overlie the muscles, 
tendons, and ligaments in the motion 
segments above, below, and to the sides 
of the knee.

We cannot just look at localized pain or 
symptoms to fix our patients’ issues and 
restore them to full capacity. 

It is only by finding the roadblocks in 
the soft tissues and fascia throughout the 
system that we can take advantage of 
the latest applied research and not only 
solve a specific issue, but also improve 
tissue health and overall performance.

There are various ways to work on 
soft-tissue restrictions, adhesions, and 
scar tissue. No technique is right or 
wrong, and all techniques are appropri-
ate given the clinician’s expertise and 
education. 

As you begin to classify your own 
interventions into various categories of 
bridging the gap from rehab to perfor-
mance, you might see where a signifi-
cant amount of your expertise lies. 

You can then identify where you need 
more experience or need to create 
relationships with colleagues who have 
expertise in those areas. If manual ther-
apy is not in your practice act, befriend 
someone who is an expert while you 
learn the inner workings of this type of 
intervention for the betterment of your 
clients.

The following is not an exhaustive list of 
soft-tissue interventions; it is an example 
of some of the techniques I use in my 
clinical practice.

FASCIA

Manipulating fascia not only relates to 
the impact of our external forces on this 
specific tissues, but also to the way fascia 
relates to muscle: There are numerous 
ways to manipulate fascia; some feel 
better than others; and there is minimal 



evidence showing differences in patient 
and functional outcomes to determine 
which technique works best. 

Since fascia is integrated under the 
skin and has a direct connection with 
muscle, some consider any bodywork to 
be fascial work.

Clinicians and performance coach-
es alike have jumped aboard Thomas 
Myers’ Anatomy Trains. Myers was one of 
the first to talk about the concept of “fas-
cial trains.” Through his work, we have 
become more comfortable discussing 
and dealing with fascia in the muscu-
loskeletal system. We will discuss these 
concepts more on page 80.

Going Deep: Visceral Manipulation
Visceral manipulation is a specific form 
of fascial manipulation. 

In order to be thorough, we need to 
reflect on how the organs are suspended 
within the torso and how the organs are 
attached to the structures we talk about 
and study regularly.

Have you heard of the ligament of 
Treitz? There is a band of smooth 
muscle that extends from the junction of 
the duodenum and jejunum—the small 
intestine—to the crus of the diaphragm. 

This is the ligament of Treitz, which 
functions as a suspensory ligament. The 
right crus of the diaphragm is split by 
the esophagus running through it. This 
ligament is indirectly related to the 
esophagus as well.

To run through this anatomy:

•	 The left and right crus of the dia-
phragm run down to L2 and L3, 
respectively, and some believe that 
this attaches even lower on the spine.

•	 The psoas goes up to L1—the dia-
phragm also attaches to the psoas.

•	 The hip flexors both attach to the 
lower back and diaphragm, and the 
diaphragm attaches to the back and 
the small intestine via the ligament 
of Treitz.

Given these multi-point soft tissue and 
organ fascial connections, why are we 
still isolated in our thinking and solely 
focused on muscles? Why do we not deal 
with this ligament or the small intestine 
when looking at hip and lower-back 
issues? Why do we not associate diges-
tive issues with somatic problems?

I think it is because this involves vis-
cera, and viscera is scary for the average 
musculoskeletal therapist and strength 
coach. The above is just one example of 
how the viscera directly attaches to the 
musculoskeletal system, and if we are to 
thoroughly understand the musculoskel-
etal system, we have to be cognizant of 
how important fascia is in movement 
and its relation to viscera.

When dealing with fascia, we have no 
choice but to look at how this tissue 
interacts with the organs. In other areas 
of medical practice, we are more com-
fortable with the relationships between 
the organs, viscera, soft tissues, and the 



symptoms that dysfunction can produce 
than we typically are in sports medicine. 
This is particularly true of somatic pain.

For example, in internal medicine, 
we know that stomach dysfunction or 
inflammatory conditions such as GERD 
can cause esophageal pain. 
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Figure 4.2—Ligament of Treitz

This ligament demonstrates one example of how the organs are suspended within the body 
and are attached to somatic structures. 

Knowing there is a ligament that directly connects the small intestine to the diaphragm 
broadens our thought process. Ten years ago, we were concerned with lumbar stability; 
then we realized thoracic mobility and hip mobility were an important part of this equation. 

Soon we understood that breathing had huge implications on the thoracic spine and psoas 
via its anatomical connections. And now we recognize that the diaphragm has direct, liga-
mentous connections to organs. 

This is just one example where we can see that organ mobility or lack thereof can have a 
direct effect on musculoskeletal structures, and vice versa.  



Similarly, kidney stones manifest them-
selves as lower-back pain. In cardiol-
ogy, one of the common indicators of 
a heart attack is pain in the chest and 
the left arm. We need to apply similar 
holistic thinking about the relationships 
between various body systems and seg-
ments when we treat physical problems.

One of my most profound aha! moments 
with visceral manipulation came when 
I attended a course with a friend who 
had earlier had a surgical repair of a 
degenerative disc condition. Although 
she had progressed since the surgery, 
she was probably only 80 percent healed 
and still suffered from bouts of random, 
moderate pain, both in her low back and 
in her groin.

During one of the breakout sessions, we 
were to perform a sigmoid colon manip-
ulation technique on each other. As I 
began working on the area our instruc-
tor highlighted, it was clear I had inad-
vertently stumbled on the point that was 
at the root of my friend’s pain. 

After several follow-up sessions with 
a visceral manipulation specialist, she 
regained more function and the pain 
stopped coming in waves—something 
three years of traditional therapy had not 
been able to achieve. This showed me 
firsthand how transformative it could be 
to target the viscera when dealing with 
motion-segment issues and pain. 

Multiple studies demonstrate this con-
nection.99 Simply addressing hip mobil-
ity, nerve issues, and core stability is 
not always enough when dealing with a 
chronic lumbar spine complaint.

You do not need to know how to evalu-
ate or treat viscera and fascia, or under-
stand the relationships between them 
and other soft tissues. This is a highly 
specialized evaluation and intervention, 
so you should get to know someone who 
understands it. 

Your referral might discover if the viscera 
and fascia are contributing factors in a 
soccer player’s sports hernia or a golfer’s 
low back pain. We need to remember to 
treat the source of the symptoms and the 
cause of those symptoms as well.

There are several pioneers active in the 
field of fascia research. If you have not 
heard of the following people or read 
their work, put their books on your read-
ing list. All of these people have been 
highly influential, not only in the study 
of fascia, but also in informing us how to 
apply their research in clinical settings.

The Steccos
Italian physiotherapist Luigi Stecco 
has been a forerunner in fascial anat-
omy research for decades. In recent 
years, his daughter, Carla, and his son, 
Antonio, both MDs, bolstered his work 
in this field. The Steccos’ pioneering 
discoveries and recent research have 
shown that significant force generated 
by muscle contractions are not distrib-
uted to these muscles alone, but also 
along fascial lines.100

The Steccos have classified the body 
into different segments and each of 
those segments has different myofascial 
units. Myofascial vectors of movement 
come together at each segment for 



each myofascial unit, forming what the 
Steccos call “centers of coordination.”101 

From a rehab perspective, this is inter-
esting because these centers of coordina-
tion align with myofascial trigger points 
and acupuncture points.102 

Image from Fascial Manipulation 
for Musculoskeletal Pain. 

Used with permission.

Figure 4.3—The Stecco Classifications

The myofascial vectors of movement as 
defined by Luigi Stecco and family

This reminds us how powerful these 
areas can be as different disciplines at 
different points in history have shown 
these areas to be important. These 
myofascial lines run along the entire 
body and demonstrate the need for a 
global view of fascial manipulation and 

treatment that does not stop at the end 
of a motion segment.103

Another key component of Stecco’s work 
focuses on the causes of fascial stiffness. 
Research has shown that hyaluronan 
(HA) is produced by cells called fasci-
acytes, which are located on the inner 
layer of the deep fascia.104 

Hyaluronan is present between the deep 
fascia and the underlying muscles, as 
well as throughout connective tissue 
surrounding a muscle and its individual 
fibers. This HA within the deep fascial 
layers allows for appropriate gliding 
of adjacent tissues. When this density 
is altered, the gliding is changed and 
could contribute to myofascial pain and 
dysfunction.105,106

There is a significant difference between 
an adhesion, densification, and scar 
tissue. Adhesions are created when two 
surfaces are not gliding appropriately 
in relation to each other. Densification 
refers to the alteration of viscosity of 
loose connective tissue between the deep 
fascial layers.

Scar tissue is an actual change in col-
lagen make-up due to an injury. Type 
III collagen is laid down in an area of 
injury after that region goes through the 
inflammatory process. As discussed ear-
lier, Type III collagen has weaker cova-
lent bonds, smaller fibers, and random 
fiber orientation when compared to the 
original Type I collagen that was present 
in the soft tissue prior to injury.107

This leads to a conclusion that tool-as-
sisted mobility work and massage may 



not be “breaking anything up,” but is 
simply elevating the temperature of HA, 
thus improving the density of this lubri-
cant, decreasing stiffness, and improv-
ing mobility following the soft-tissue 
techniques.108

While there are different theories as 
to why any type of instrument-assisted 
soft-tissue mobilization works, as cov-
ered more on page 83 later in this chap-
ter, a simple tissue temperature increase 
might be what we need to decrease pain 
and improve function in our patients. 

When we perform massage techniques 
or use soft-tissue mobility tools, we 
increase the temperature of the HA 
lubricant, improving its viscosity and 
thereby improving the gliding between 
the fascial layers and the muscle fibers. 
Better gliding decreases the subjective 
“stiffness” our patients feel.

Heating the fascia can decrease the 
viscosity of the deep fascial layers and 
improve the response to stretch and 
recoil.109 This enhanced response could 
decrease hysteresis, the amount of 
energy lost during a loading cycle. 

If we decrease the amount of energy 
loss in a loading cycle, we make move-
ment more efficient. This could justify 
the need for a pre-activity “warm-up,” 
simply based on tissue temperature.

The viscosity of the HA running between 
muscles and fascia and within deep 
fascia has a profound effect on the elas-
ticity or rigidity of the tissue. 

If the fluid is at its normal viscosity, it 
should glide over the muscles and enable 
them to contract to their full potential 
without pain. 

However, if the fluid viscosity is altered, 
the fascia can impede muscular con-
traction, impacting power production, 
impeding movement and, in some cases, 
causing pain.110

The main implication for therapists is 
that when we are performing fascial 
manipulation, we are addressing soft-tis-
sue adhesions that restrict mobility and 
also changing the viscosity of the fluid 
that determines the elasticity of the fascia.

Anatomy Trains
Thomas Myers crystallized his work in 
the seminal book Anatomy Trains. Myers 
was influential in dispelling the myth 
that the body’s tissues work in isolat-
ed sections. His work popularized the 
previously unacknowledged fact that 
fascia forms an interrelated, body-wide 
network that significantly impacts move-
ment quality and function.

Instead of looking at bodies as com-
partmentalized units, Myers illustrated 
that we are composed of myofascial 
chains. He credits Ida Rolf, the creator 
of Rolfing, for inspiring his work with 
her phrase, “It is all connected through 
the fascia.”

If the fascia are correctly sliding and 
gliding and have normal elasticity, myo-
fascial forces are transmitted along the 
lines to their maximum potential. 



However, if there is a lack of responsive-
ness anywhere along the fascial line, it 
hinders force transmission. Stiffness in 
one place influences the tissues up and 
down the line.

The Kinesis Myofascial Integration 
Model—a movement education and 
manual therapy protocol with 12 pro-
gressive deep bodywork sessions—is the 
practical manifestation of Myers’s lines 
and structural integration theories.111

Krause et al112 performed a systematic 
review of the literature, looking for evi-
dence of these myofascial chains based 
on force transmission. 

While there was moderate evidence 
to show force transmission at three 
transition areas in the superficial back 
line, front functional line, and the back 
functional line, evidence was difficult 
to compare due to different methods 
of force transmission and outcome 
measurements.

We need further studies in vivo to iden-
tify the anatomical validity versus the-
oretical models of force transmission in 
these “anatomy trains.”

Fascial Fitness
Robert Schleip is the director of the Fascia 
Research Project at Ulm University in 
Germany and is the Research Director 
of the European Rolfing Association. 
Schleip is another major contributor 
to the fascial anatomy field, specifically 
regarding how the mobility, contractil-
ity, elasticity, and hydration of fascial 
layers affect human movement and 
sports performance.

In addition to looking at the physiol-
ogy of fascia, Schleip and his fellow 
researchers are exploring the relation-
ship between its physical qualities and 
the nervous system. They have found 
a close connection between the auto-
nomic nervous system and fascia, which 
means stimulating sensory receptors can 
impact tissue tone.

When treating our athletes, we need 
to be mindful of that tie between the 
neural subsystems and the tissues we are 
attempting to restore to full function.113 
Furthermore, multiple researchers agree 
there is a big presence of sensory nerves 
in fascia,114,115 making it a vital sensory 
organ for stretch, sheer, and strain, as 
well as proprioceptive communication.

Another takeaway from Schleip’s work 
is his Fascial Fitness collaboration with 
Divo Müller, Thomas Myers, and the 
Kinesis group. This work applies the 
latest fascial research to a more thought-
ful and holistic approach to training, 
which focus on more than muscle stim-
ulus and response. 

According to the Fascial Fitness 
approach, fascia is described in terms 
of its ability to store and release energy, 
making it a vital, active component in 
the mobility and stability of the entire 
musculoskeletal system. Considering 
that the tissues surrounding a muscle 
and its individual fibers are made of 
epimysium, endomysium, and per-
imysium fascia, it makes sense that the 
deep fascial layers contribute to force 
transmission.116



If a training load is appropriate and 
recovery is sufficient, fascia responds in 
a way similar to the muscles, tendons, 
and ligaments, becoming stronger, more 
elastic, and more powerful. 

However, if the load is too great, recov-
ery is inadequate, and variability is too 
low, fascia becomes restricted, adhered, 
and less elastic. This means it can no 
longer transfer the forces generated by 
the muscles, reducing the impact of 
improved muscle strength.

To empower coaches, therapists, and the 
athletes they work with, Fascial Fitness 
provides guidance on fascial hydration, 
plasticity, coordination, and resiliency. 
It also shows specific exercises designed 
to improve the function of the fascial 
layers within virtually any type of move-
ment pattern.117

BALANCING 
THE THORACIC SPINE, GUT, AND 
AUTONOMIC NERVOUS SYSTEM

The connection between certain areas of 
the body and neural subsystems is anoth-
er consideration when addressing dys-
function in a particular motion segment. 
For example, the thoracic spine and gut 
are intrinsically linked to the balance of 
the autonomic nervous system.

In earlier days, I prescribed fairly aggres-
sive thoracic spine mobilizations to any 
client who showed diminished thoracic 
rotation or extension. 

As I learned more about the connec-
tion between this area and autonomic 
nervous function, I discovered that 

over-stimulating or over-mobilizing the 
thoracic spine can potentially exacer-
bate issues by stimulating the systemic 
fight-or-flight response. In such cases, 
those efforts may have been helping 
with thoracic mobility, but at a cost of 
over-stimulating the sympathetic ner-
vous system.

It is better to have clients perform more 
subtle spine exercises that focus on dia-
phragmatic breathing as they ease into 
rotation. This will alleviate stiffness that 
may be compromising spinal and shoul-
der mechanics without repeatedly push-
ing the “go” button on the sympathetic 
nervous system.

Breath-centric thoracic spine work also 
allows us to remove restrictions in other 
parts of the system, such as in the rib-
cage, neck, serratus anterior, posteri-
or, and lats. The controlled breathing 
encourages the parasympathetic “rest 
and recover” response that can help 
release tension caused by pain.

The gut is another area closely linked to 
the sympathetic and parasympathetic 
seesaw. Jill Miller from Yoga Tune Up 
has done a great job getting the word 
out about abdominal massage and how 
it stimulates the vagus nerve that is so 
important in parasympathetic response.

The vagus nerve is the longest cranial 
nerve in the body, running from the 
brain to the gut.118 It has both visceral 
and somatic nerve fibers, meaning it 
affects both muscles and organs. 

Jill’s “gut smashing” techniques help 
liberate stiff muscles and densifications  



in fascia, as well as having a positive vis-
ceral and parasympathetic impact.

Since the psoas attaches in this area, 
abdominal massage can provide some 
unexpected and welcome relief to those 
suffering from back pain. It may even 
help remove blockages in lymphatic 
vessels that can compromise immune 
system function.119

INSTRUMENT-ASSISTED 
SOFT-TISSUE MOBILIZATION

Instrument-assisted soft-tissue mobili-
zation (IASTM) is another increasingly 
popular manual therapy concept we can 
apply to a troublesome motion segment. 
Though it has its origins in Chinese gua 
sha, modern IASTM in the United States 
was popularized by Dave Graston.

Image courtesy of HawkGrip

Photo 4.1—HawkGrips Tools

Instrument-assisted soft-tissue mobi-
lization (IASTM) is an advanced form 
of myofascial mobilization, similar to 
deep-tissue massage. 

This technique enables the clinician to 
identify adhesions and fascial restric-
tions in soft tissue, based on the vibra-
tions created when a specially designed 
instrument is glided across a patient’s 
skin. 

Optimal function can then be restored by 
applying specific treatment strokes with 
the instrument. 

The IASTM technique uses a hard-edged 
instrument made of metal, plastic, or 
ceramic to create a shearing stress in soft 
tissue that advances a healing response. 
There is a small contact surface where 
emollient is used for a smooth glide, 
making IASTM usually comfortable for 
the athlete. If there is any fibrosis where 
the tool glides over the motion segment, 
it gives the clinician a heads-up that 
there is a tissue irregularity that needs 
to be addressed.120

There are multiple ways IASTM tech-
niques provide mobility benefits, both 
in range of motion and motor control. 
From a physiological standpoint, the 
micro-trauma caused by using mobility 
tools recreates the body’s initial inflam-
matory response by stimulating fibro-
blasts—cells that make collagen, elastic 
fibers, and other structures involved in 
soft-tissue repair.121

Via the theory of mechanotransduc-
tion, IASTM prompts conversion of Type 
III to Type I collagen, which can improve 
muscle and fascial elasticity.122 One 
study found that tool-assisted mobility 
techniques also accelerated the healing 
of damaged knee ligaments.123

Mechanically, tool-assisted work 
removes restrictions and adhesions by 
creating realignment of repaired col-
lagen tissue.124 Fascially, the heat will 
impact the viscosity of HA. 

There are also thought to be circula-
tory and vascular benefits, including 



reduction in edema and increased 
vasodilation, which allows blood to 
flow more easily to the affected motion 
segment, not only carrying nutrients, 
but ridding the injured area of toxins as 
well.125 IASTM can also remove metabo-
lites and hydrate soft tissues.126

In addition to all these positive physical 
effects, IASTM is thought to have mul-
tiple neurological benefits. Stimulating 
myofascial fibers seems to reduce tone 
in overly tight muscles, while also 
improving the mechano-transduction 
in the peripheral nervous system, which 
contributes to proprioception and sens-
ing pain.127

Mobilizing with tools might also cause 
hyper-stimulation of the neural system, 
prompting a return to normal func-
tion.128 IASTM has been a significant 
part of my practice since Don Chu, 
PhD, PT, AT, introduced me to concept 
in 2004. Since then, I have successfully 
incorporated the technique, specifically 
with chronic and recurrent tendon and 
muscle injuries.

CUPPING 
TECHNIQUES AND BENEFITS

If you see the aftereffects of cupping 
without any explanation, you might 
think the patient had undergone some 
kind of inappropriate massage technique 
gone wrong. The bruising and skin dis-
coloration is dramatic, but despite the 
sunset-like vivid coloration of the skin 
that can scare off medical and lay people 
alike, the benefits of this Eastern medi-
cine practice can be remarkable.
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Photo 4.2—Types of Cups and 
Cupping Machine

There are many types of cups and cup-
ping machines. Ultimately, they all func-
tion the same way: utilization of negative 
pressure to lift tissue under the cup in an 
effort to decompress the area. 

While alcohol and flame has been shown 
to create the most pressure inside the 
cup, the mechanical pump has been 
shown to be the most reliable method 
of cupping. Machines are also used in an 
effort to standardize pressure between 
treatments.

Almost every soft-tissue treatment 
method relies on compression to alter 
how Type I and Type III collagen lays 
down during the repair process. Manual 
therapy techniques use compression to 
restore visceral motility and mobility 
and increase the viscosity of lubricating 
fluids in joints and in HA located in the 
deep fascia.

Cupping is different. Unlike compres-
sion-based approaches, cupping actually 



lifts skin and soft tissues into plastic or 
glass cups using negative pressure—at 
least at the center of the cup; compres-
sion does occur under the rim. It is a dis-
tractive force under the center of the cup, 
rather than a compressive one.

Cupping can be performed by using 
glass cups, lining the cup with alcohol, 
and setting a cotton ball on fire to create 
heat under the cup, creating negative 
pressure. It can also use plastic cups, 
with a manual pump or a twist top, both 
of which create negative pressure under 
the cup.

Huber et al129 found that using a glass 
cup with alcohol produced the most neg-
ative pressure under the cup, while the 
mechanical pump was the most reliable. 
They also found that inter-rater reliabil-
ity was good. It took people about 20 
repetitions to go from a novice cupper 
to an expert cupper, meaning the skills 
for the technique are easy to learn.

While the mechanical effects of cupping 
are self-evident—people feel better after 
it is performed—it is still unclear why it 
works. However, its benefits are tangible 
in the alleviation of myofascial pain, 
improvement of circulation to injury 
sites recurrently or chronically injured, 
and enhanced soft-tissue mobility.

Practitioners of Traditional Chinese 
Medicine, in which cupping has been 
included in the art for more than 2,000 
years, believe that it works by unblocking 
Qi and enabling this life-force energy to 
flow unhindered through the body.130

Though there is little definitive Western 

research on cupping, there have been 
multiple studies suggesting how cupping 
might work.131,132,133,134,135,136

There are two theories: a biomechanical 
theory and a circulatory theory.

A biomechanical modeling study by 
Tham showed that tension of the tissues 
would be highest at the center of the cup 
and would extend 0.4 times that of the 
diameter of the cup.137 Under the rim of 
the cup is where compression actually 
occurs. This information needs to be 
replicated in human tissue. 

The compression-to-tension change in 
the tissue needs to be studied to see if 
there is enough force at this interface to 
cause adhesions or scar tissue to be dis-
rupted and remodel the scar. 

More information is needed to validate 
not only the distraction that occurs at 
the center of the cup, but also the tran-
sition zone from compression to distrac-
tion, as well as how these compare to 
the straight compression of our manual 
therapy and IASTM techniques.

Very early–stage musculoskeletal elas-
tography use has shown a decrease 
in stiffness in tissues during and after 
cupping, as well as a decompression of 
tissues during and after cupping in the 
quadriceps muscle.  

Musculoskeletal elastography uses a 
musculoskeletal ultrasound unit to 
detect the amount of stiffness in a tissue.  
In Photo 4.3 on the following page, you 
can see the change in stiffness during a 
cupping treatment compared to before 
the treatment. 



How long this change in stiffness lasts 
or how it is clinically significant remains 
to be seen. Detecting how stiff a tissue 
is can give us information about the 
general health of the soft tissue. In the 
future, elastography will give us sig-
nificant information about soft-tissue 
interventions.

Healing and Revascularization
Microcirculation problems have been 
shown to be the cause of many chronic 
disease processes.138,139

“Microcirculation” refers to the circula-
tion that occurs between the arteriole, 
the capillaries, and the venules—the 
smallest blood vessels in the body. 

When microcirculation gets disrupted 
due to scar tissue formation, the tissue 
may not receive adequate blood flow to 
assist in healing and nutrient transfer. 
The microlymphatic vessels are compro-
mised as well, leaving interstitial fluid in 
the area that can cause secondary injury 
to the surrounding tissues.140
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Photos 4.3a and 4.3b—Musculoskeletal Elastography

Musculoskeletal elastography utilizes a musculoskeletal ultrasound technique to detect the 
amount of stiffness in human tissue. 

Here is an example of a musculoskeletal elastography image showing the difference before 
and during a cupping treatment. 

In the second picture, you can see more areas of darkness in the subcutaneous area, indicat-
ing a decrease in stiffness of the tissue. 



Muscle heals through a combination of 
regeneration and repair. Regeneration 
of the myofibers occurs by the differen-
tiation of satellite cells into myoblasts, 
which form myotubes that fuse with the 
injured myofiber. 

Scar tissue is also formed via the repair 
process after the initial injury. These two 
processes must be balanced for proper 
healing of muscle tissue.141 

Revascularization of this tissue is critical 
after injury and occurs by angiogenesis—
the process of making new blood vessels. 
If revascularization is inadequate, heal-
ing will be affected and can result in 
chronic, recurrent muscle strain.142 

When we cup an area, blood collects 
in the tissue pulled into the area under 
the cup. Healthy tissue with a proper-
ly working microvascular system will 
simply dissipate this blood once we 
remove the external stimulus of the 
negative pressure of the cup. If proper 
microvascularization is not present, the 
blood stays there, and we see bruising.

In theory, the body then responds by 
creating new arterioles, venules, and 
capillaries to move the pooled blood 
away via angiogenesis. How long this 
process takes will dictate how long it 
takes to dissipate the bruise. 

At the same time, in a process known as 
autolysis, the body also breaks down any 
damaged or unused vessels that have 
been contributing to limited blood flow 
in the damaged muscle.

The therapy can also dilute inflammato-
ry markers by bringing more blood to the 

site of the cupping. In addition, a South 
Korean study on hypertension patients 
found cupping to be more effective than 
drugs in improving vascular filling.143

In the absence of research and scientific 
evidence, sometimes we have to turn to 
scientific principles to guide our interven-
tions. While the theory of angiogenesis 
and its relation to cupping is uncertain, 
it is certainly scientifically sound.

Cupping and Pain Relief
In thinking about pain theory, cupping 
may help decrease pain via the Gate 
Control Theory. A recent study by 
Walker et al discusses the discovery of 
a touch-sensitive nerve fiber called the 
“C-tactile afferent” nerve fiber.144 

This C-tactile afferent nerve fiber is stim-
ulated by low-velocity, low-force touch 
and actually inhibits pain, as opposed to 
the long-known C pain fiber. Stimulation 
of this nerve fiber may also stimulate the 
production of oxytocin, a “feel good” 
hormone. This will be an interesting 
area of future research regarding the use 
of cupping, as well as all manual thera-
pies and pain modulation.

Cupping may positively influence sever-
al microsystems. First, it stimulates the 
peripheral nervous system. 

Sometimes after a traumatic injury that 
involves a high level of pain, the sensory 
receptors can go haywire. The stimula-
tion that cupping causes might act as a 
reset button that recalibrates pain recep-
tors and thereby reduces lingering pain 
sensations.145



It can also reduce pain by stimulat-
ing the CNS. The excessive blood flow 
brought about by cupping therapy, 
called hyperemia, is thought to trigger 
the brain’s release of pain-blocking 
neurotransmitters.146
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Photo 4.4—Hyperemia from Cupping

Cupping can cause anything from slight 
pink changes to the tissue to obvious 
bruising. Pink discoloration is usually 
from histamine that gets released in an 
area any time you irritate the skin. 

Bruising occurs when blood is brought to 
the area of injury via the cup; the body 
does not have an internal mechanism by 
which to dissipate this blood. Therefore, 
the blood sits in the area and bruising is 
observed.

Recovery Timeline
Typically, it takes between three and 10 
days for the bruising caused by cupping 
to dissipate. Theoretically, the length 
of time depends on the patient’s overall 
physiological health, which determines 
self-healing ability.

In fact, we can use the recovery timeline 
as a prognostic measure of an athlete’s 
wellbeing. When the cupping bruising 
subsides in three days, it tells us that 
perhaps the overall systems are working 
well and the person’s general health is 
good. 

However, if it takes more than 10 days 
to dissipate, this may indicate the over-
all recovery might take longer. If this is 
the case, we could ask about volume of 
movement, nutrition, sleep, hydration, 
and smoking habits, all of which can 
affect the ability to heal.

A body may also be unable to bring blood 
to an area when we apply an external 
stimulus. In Photo 4.5 on the next page, 
you can see redness in three of the cups, 
but one cupped area is white. 

The theory is that circulation is so poor 
in this area that even with external stim-
ulation, the body still cannot bring blood 
flow to the space under the cup. This 
may be a worse scenario than bruising. 
In this case, the white area under the 
cup correlated with the athlete’s pain.



Photo © Sue Falsone 

Photo 4.5—Poor Circulation 
Shown after Cupping

When circulation is extremely compro-
mised, we may see areas of white under 
the cup instead of red, as in the above 
picture. 

Despite utilizing negative pressure, the 
area under the cup on the bottom left is 
not bringing blood to the area. In theory, 
this indicates a severely compromised 
microcirculation system and can indicate 
poor healing in the area due to poor cap-
illary refill and blood supply.

Cupping Techniques
I use three main cupping progressions, 
depending on the athlete’s needs and 
limitations, the person’s experience 
with cupping, and the nature of the 
injury or condition. 

Of course, before you perform any of 
the techniques described, you should 
seek proper training to use these pro-
gressions. Do not work out of the scope 
of your professional practice.

•	 Static cup–static body

•	 Dynamic cup–static body

•	 Static cup–dynamic body

Static Cup–Static Body

This first variation is the go-to when we 
have concerns about a client’s physiologi-
cal state. We want to stimulate the process 
of angiogenesis in a tissue that may have 
compromised microvascularization. 

With the static–static technique, have 
the athlete lie down and get into the 
rhythm of slow diaphragmatic breaths 
with a controlled inhale and exhale.

Then, place one or more cups on the 
affected area and leave it or them in 
place for about five minutes, while mon-
itoring the skin under the cups for color 
change or any negative effects, such as 
bleeding or exudate coming through the 
skin. If there is any sign of this, immedi-
ately remove the cups.

In the lab, we have begun some pilot 
studies to begin looking at what cup-
ping does to the soft tissue as well as 
the microcirculatory system. Photos 
4.6a–4.6b on the following page are of a 
thin 25-year-old woman whose body 
composition measurements and weight 
were not taken. 



In this example of a static–static tech-
nique, we see a decompression of the 
tissue by using a 30-millimeter cup, 
down to a depth of four centimeters. 

We need further studies to determine 
what the optimal cup depth is per body 
part, how body composition affects the 
decompression, differences in gender, 
and other factors.

Dynamic Cup–Static Body

If we have concerns about the fascia or 
other soft tissues in a particular motion 

segment, we might go with dynamic–
static cupping. We know from the work 
of fascia experts that restrictions are not 
always rooted in a particular muscle, 
but can be caused or exacerbated by an 
adhesion anywhere along the fascia.147 

By moving the cups, we can target dif-
ferent points along these lines, with 
the idea of not only making a positive 
impact on localized circulation, but 
also to release tension in the fascia and 
possibly improving fascial elasticity by 
increasing fluid viscosity.148
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Photo 4.6a and 4.6b—Musculoskeletal Ultrasound

The picture above is a musculoskeletal ultrasound (MSK US) image of a static-static tech-
nique being performed on the thigh of a young woman. The MSK US picture shows the 
distance between the layers of the muscle and subcutaneous tissue before and during treat-
ment using a 30-millimeter cup. 

You can see in the picture on the right that there is a 0.2 mm increase in tissue measurement 
at the deepest layer (vastus intermedius), a 0.13-millimeter increase at the middle layer 
(rectus femoris), and a 0.18-millimeter change in the subcutaneous layer. 

Further research is needed to determine if these changes are significant, what they mean 
clinically, and how long these changes in the tissue last.  



In the dynamic cup–static body tech-
nique, layer the target area with lotion 
or cream to allow cup movement with-
out irritating the skin. Next, place a cup, 
leave it a few seconds, and then move it 
along the fascia. This takes place while 
the person is stationary.

This technique is significant in my prac-
tice, as it is a way for me to periodize my 
soft tissue work. 

We know the body generally likes period-
ization—we have in-season and off-sea-
son training, upper body and lower 
body days, pushing or pulling training 
sessions. We train differently and eat dif-
ferently every day because the body will 
adapt to a changing stimulus.

If you performed the same workout and 
ate the same food every single day, you 
would eventually stop seeing body com-
position changes and likely experience a 
potential decline in performance.  Yet, 
we perform the same type of soft tissue 
techniques day in and day out. 

Foam rolling, massage sticks, soft tissue 
techniques, and IASTM are all forms of 
compressive tissue interventions. If for 
no other reason than this you decide to 
introduce cupping into your practice as 
a way to periodize your soft tissue work, 
that is a good reason.  

In the person on whom we performed 
the ultrasound images in Photos 4.3a 
and 4.3b, we saw a decrease in tissue 
stiffness in the elastography during 
dynamic–static cupping. 

Elastography uses musculoskeletal ultra-
sound in a way that gives us information 
about the soft-tissue quality by mechan-
ically deforming tissues.149

Static Cup–Dynamic Body

This type of cupping involves placing 
one or more cups on an area and then 
having the client perform a movement 
or transition between movements.

Photo © Sue Falsone 

Photo 4.7a—Static Cup–Static Body

The static–static cupping technique is 
used when there is a concern about the 
physiology of a person. You want to bring 
blood to the area to stimulate angiogen-
esis and to promote healing.



We would typically use static cup—
dynamic body technique when con-
cerned about a loss of range of motion 
to try to restore normal function. For 
example, if you are helping an athlete 
rehab a lower-back injury, you might 
place a couple of cups in the affected 
area and then have the person get into 
quadruped pose. 

Once the athlete has taken a number of 
controlled diaphragmatic breaths, you 
would have the person transition into 
a yoga child’s pose, repeating the cycle 
several times. 

You might then add new poses or exer-
cises or reposition the cups in a slightly 
different location, or use a combination 
of changes.
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Photo 4.7b—Dynamic Cup–Static Body

The dynamic-static cupping technique 
is used as a way to periodize soft tissue 
work. By having a technique that can 
decompress the tissue, you can alter-
nate its use with compressive soft tissue 
techniques.
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Photo 4.7c—Static Cup–Dynamic Body

This is a demonstration of static–dynam-
ic cupping. In this technique, cups are 
placed in an area and the patient moves 
either on alone or with assistance from 
the practitioner. This technique is used 
when there are range-of-motion limita-
tions in an area.



SUMMARY

There are many ways to define, assess, 
and treat a motion segment. How you 
choose to define that segment may vary 
from client to client. When dealing with 
an injury, we need address the source of 
the pain and the cause of the pain. 

The cause of the pain is often nowhere 
near the symptom of which the client 
is complaining. A skilled clinician needs 
to identify the potential influencers of 
pain and determine the best way to deal 
with them. 

If this is a skill set outside of your scope 
of practice, befriend a clinician who can 
help get your athletes on the path to feel-
ing better.

CLINICAL PEARL

How We Use Cupping

Static (cup)—Static (cup)
Used when there is a 
concern about the physiolog-
ical ability for the tissue to 
heal

Dynamic (cup)—Static (body)
Used when periodization of 
soft tissue work is desired

Static (cup)—Dynamic (body)
Used when a range of 
motion deficit is present
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CHAPTER FIVE 
PSYCHOMOTOR CONTROL

Skeletal muscle makes up a significant 
portion of the body. These muscles can 
be strong, but if not firing at the right 
time and in the right order, strength is 
irrelevant—strength does not matter if it 
is not being applied properly. 

You can have really strong glutes, but if 
you cannot extend your hips, you will 
move through your back and hamstrings 
when you begin running. Just because 
something is biomechanically strong 
does not mean it is neurologically pre-
ferred by the body. This is where motor 
control comes into play.

As motion segments work together to 
produce a movement, each muscle has 
a designated job if the motion is to be 
efficient and sustainable. Prime movers 
must remain prime movers; synergists 
must remain synergists, and stabilizers 
must remain stabilizers.

When a stabilizer becomes a syner-
gist—such as with lumbar musculature 
assisting in hip extension, or a synergist 
such as the hamstrings becomes a prime 
mover, or a prime mover like the glutes 
decreases its activity because something 
else is doing the job—pain is often the 
response. This not only has long-term 
movement implications, but can also 
create abnormal joint forces that can 
cause harm over time.

Neuromuscular control is the fine-tun-
ing that ensures proper posture and 
movement. The body is a great com-
pensator and will adapt its function and 
positioning as needed. 

If you need to run down the field as fast 
as possible because if you do not, some-
one is going to tackle you, your body will 
figure out how to get the job done. It will 
help you to run as fast as you can using 
everything it can recruit to prevent you 
from being tackled.

Often, the body gets away with these 
compensations. You may be able to use 
a faulty movement pattern once before 
injury occurs, or perhaps thousands of 
times. Each one of us and every com-
pensation is different. 

However, despite individualized toler-
ances to poor biomechanics, there will 
eventually be a reckoning. Over time, 
compensation will lead to altered move-
ment, decreased performance, pain, 
asymmetries in flexibility and strength, 
and will further exacerbate an issue.

Think of the game Jenga, with its neatly 
stacked blocks. One by one, people 
remove a block, and the tidy stack 
begins to wobble and twist. Sometimes, 
a player makes a risky move; the stack 
falls and the game ends quickly. 



Other times, the play goes around and 
around the circle, the stack twisting into 
a shape that makes you wonder how it is 
still standing. Eventually, someone takes 
out a block and the whole thing tumbles.

Whether a game of Jenga lasts for sec-
onds or minutes, the end of the game 
is always the same: The stack of blocks 
falls over. Our bodies are the same. 

Some athletes cannot make it one 
season into a professional career without 
injury, while others play for many years, 
continuing to move with poor body 
mechanics and yet somehow defying the 
odds of injury. 

Eventually, no matter how resilient an 
athlete’s body is, it will break down and 
injury will result from faulty position-
ing or movement, even if it is later in a 
career or life.

Our job is to help people move well so 
things do not get to this point. If we 
notice flawed patterning, we need to 
provide alternatives that not only cor-
rect biomechanics in the short term, but 
also improve long-term durability.

We need to give a body time to adapt to 
any changes we suggest. If you are work-
ing with an in-season athlete, it may not 
be the right time to try to change body 
mechanics. When people have devel-
oped a compensatory movement pat-
tern, they are efficient using that pattern. 

When we take the compensatory pat-
tern away, we destabilize the system and 
create more inefficiency. When deal-
ing with psychomotor issues, we need 
to allow the body time to adapt. This 

means hundreds or maybe thousands of 
repetitions to ingrain a new motor pat-
tern. It is important to consider timing 
in your assessment and treatment.

The saying “you cannot teach an old 
dog new tricks” is not entirely accurate, 
but it is close. Learning a new skill is a 
conscious activity. 

Everything we do to learn the new skill 
is focused. Every time we perform the 
new skill, the motor pattern becomes 
ingrained, creating synapses between 
neurons that make the pattern more 
automatic. That pattern eventually 
becomes automatic and then little con-
scious thought is necessary.

However, when learning a new way to 
do an old skill, the nervous system first 
needs break down old neural pathways 
as it is trying to build new ones. This 
takes more time and more repetition.

Motor control issues in athletes are best 
left to the off-season when the nervous 
system has time to adapt. Attempting to 
alter motor programming during a com-
petitive season in an attempt to make 
the body more efficient and reduce the 
potential for later injury can actually 
have the opposite effect.

Yet if our clients are hurt, we must 
intervene to help them restore range of 
motion and motor control. At the same 
time, pay attention to a default to com-
pensatory motor patterns that can make 
an issue worse and potentially lead to 
future problems.

Pain changes the plan.



MUSCLES ARE NEVER 
“OFF” OR “ON”

We commonly hear practitioners say 
some variation of “Your glutes are not 
firing,” or “We need to shut off your 
upper trap.” These ideas imply that 
muscles can be “on” or “off” at any 
given time. 

This is incorrect—muscles are never on 
or off. Actually, if we had to pick one 
choice, it would be that they are always 
on, ready to fire in case the immediate 
need for movement arises. This is known 
as the “resting tone” of a muscle.

Phrases like those are fine from a patient 
education standpoint. We have to make 
things simple so people can understand 
what we are saying, just as the mechanic 
has to make things simple for me when 
I take my car to the shop. I have no 
idea what parts of a car go where or the 
technical terms involved in a repair. He 
needs to make things straightforward 
for me, even though the issue is much 
more complicated than the sentences he 
may use.

The same goes for the human body and 
our patient education. We need to make 
things insanely simple so our clients have 
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Figure 5.1—Muscle Fibers

Within the muscle spindle, we have intrafusal muscle fibers, which detect changes in length 
of the muscle, and extrafusal fibers, which contact, to maintain proper tension within the 
muscle as a whole. 

This “pre-tension” keeps the body ready for movement at any given instant. 



some understanding of what is going on 
and how we plan to deal with the issue.

A problem comes into play when we 
habitually use sentences like this as 
professional talk among our peers. Our 
patient education has become our pro-
fessional dialog. In doing this, things get 
lost in translation. 

We begin to simplify the process in our 
minds and begin to believe that a muscle 
is, in fact, “off.” We need to get back to 
the facts and use science-based conver-
sations if we have any hope of continu-
ing to elevate the professions and having 
inter-professional dialog.

WHAT IS ACTUALLY HAPPENING?

What is happening if a muscle is firing 
too much or not enough? 

Let us look at an example. You have cer-
tainly encountered the scenario where a 
client complains of tension in the upper 
trap or a pain in the neck region. You 
look at the person, maybe palpate the 
muscle, and then say, “Your upper trap 
is really firing. We need to decrease the 
firing in your upper trap and fire your 
lower trap more.” 

You then proceed to massage, use a 
massage stick, maybe ultrasound, or 
do other interventions to “turn off the 
upper trap,” and do then exercises to 
“turn on the lower trap.”

First, neurologically, we know the tra-
pezius is innervated by cranial nerve 
XI—the spinal accessory nerve. All parts 
of the trap have the same innervation, 

therefore it is neurologically impossible 
to fire one portion of the trap without 
firing the whole muscle.

However, take a biomechanical look at 
this. Go back to muscle anatomy 101 
and look inside the muscle fiber, as seen 
in Figure 5.1 on the previous page.

We have an intrafusal muscle fiber that 
lies within the muscle spindle. The intra-
fusal muscle fiber detects length changes 
in the muscle. When stretched, it sends 
signals from the intrafusal fiber to the 
spinal cord via sensory nerves. 

The spinal cord then sends a signal to 
the gamma motor neuron and the alpha 
motor neuron. The gamma motor 
neuron innervates the ends of the intra-
fusal fiber, telling them to contract. The 
alpha motor neuron contracts the actual 
muscle spindle—the extrafusal fibers, 
also known as actin and myosin. 

If the sensory nerve of the intrafusal 
fiber is constantly telling the spinal cord 
to activate the alpha and gamma motor 
neurons, the “tone” of the muscle will 
be high from constant firing.

Then, because the body undergoes a 
constant balance of collagen turnover—
the synthesis and lysis of collagen—the 
new collagen begins to lay down accord-
ing to the forces placed on the tissue. 

If this happens in a lengthened state due 
to a poor posture that may have start-
ed the whole cascade to begin with, we 
now have an excess of collage deposition 
in the lengthened state, stiffening the 
muscle tissue.



The upper fibers of the trapezius become 
chronically tonic from the sensory input 
of the intrafusal muscle fibers, and the 
tissue gets stiff due to collagen turnover. 

We have a sensory issue we need to 
deal with by changing the posture and 
decreasing the sensory input to the 
spinal cord. We also need to work with 
collagen in a new position to decrease 
the stiffness of the tissue.

There is a lot behind the statements 
“the muscle is off” or “the muscle is 
on.” Using phrases like this is fine in 
your patient education, but go deeper 
in your efforts to understand what these 
phrases mean.

As the word “psychomotor” in the chap-
ter title implies, we cannot look at motor 
control from a purely physical perspec-
tive. It is the brain that receives senso-
ry input and decides which movement 
“software” to use in a given situation.

To help our clients fully rehabilitate, we 
need to retrain their minds and neural 
systems as well. The following are some 
of the techniques to help with that.

PROPRIOCEPTIVE 
NEUROMUSCULAR FACILITATION

Recent advances in the field of psycho-
motor control build on the pioneering 
work of neurophysiologist Herman 
Kabat did in the 1940s and 1950s. 
As the basis for creating a new way of 
restoring function to polio sufferers 
whose psychomotor control was rav-
aged by the disease, Kabat used British 
physiologist Charles Sherrington’s Law 

of Irradiation. The Law of Irradiation 
states that when one muscle contracts, 
it recruits other surrounding muscles to 
increase force production. 

He also used Sherrington’s complemen-
tary idea that agonists and antagonists 
co-contract in sequence.150 As I connect 
some of these concepts, I wonder if this 
was not early evidence for transmission 
of force via the deep fascia, as well as the 
neurological system.

Working with assistants Margaret Knott 
and Dorothy Voss, Kabat developed a 
system of neurological rehabilitation 
that focuses on retraining patients’ 
brains and bodies to enhance motor 
control and increase the force of muscle 
contraction.151 

The use of verbal, proprioceptive, touch-
based, and other sensory cues is one of 
its key components to encourage a client 
to contract or relax at certain points 
in a specific range of motion, often in 
response to resistance.

In addition to using Sherrington’s laws, 
Kabat, Knott, and Voss explored how 
they might apply other existing physio-
logical principles to neuromotor train-
ing. One of these principles was the idea 
of myostatic stretch reflex, whereby a 
muscle contracts when quickly length-
ened. Another was the inverse stretch 
reflex, in which pulling on a tendon 
causes relaxation in the muscle or mus-
cles to which it is attached.

Essentially, Kabat attempted to reed-
ucate patients’ brains so that by com-
bining activation and deactivation of 
agonists and antagonists in various 



motion sequences and through different 
planes of motion, they would recover 
at least some motor control, range of 
motion, and contractile capacity. 

This technique involves all planes of 
motion, including spiral and diagonal, 
not just the up-and-down or front-and-
back planes dominant in rehab, and is 
called Proprioceptive Neuromuscular 
Facilitation (PNF).

While Kabat’s initial methods were 
revolutionary in rehabilitative med-
icine for sufferers of polio, cerebral 
palsy, and paralysis from stroke, his 
assistants brought PNF to the masses. 
In the 1950s and 1960s, Knott and Voss 
applied Kabat’s PNF system, along with 
the contributions of Australian nurse 
Sister Elizabeth Kenney, to other forms 
of rehabilitation. 

This eventually took hold in the athletic 
training, strength and conditioning, and 
physical therapy communities as col-
leges began incorporating PNF in their 
syllabi for these disciplines.

One of the main reasons for including 
PNF and its derivatives in the psycho-
motor control portion of an athlete’s 
care strategy is to help restore a balance 
between mobility and stability in move-
ment patterns. This balance is often lost 
after injury and, in fact, might have con-
tributed to the initial problem.152

I often tell athletes they have to earn 
their mobility. If they lie down to receive 
passive stretching, it might feel good, but 
if they do not learn how to use that new 
range of motion in an upright position, 
they are going to be in trouble later.

The antagonist of the stretched muscle 
has to learn to fire within the new range, 
as does the actual lengthened muscle. If 
this is not appropriately progressed, we 
give these clients mobility they do not 
know how to use or control. That is an 
injury waiting to happen.

PNF can also help improve coordina-
tion and recover the joint and muscular 
control that can be adversely affected by 
surgery or by the trauma of an injury. It 
is also one of the best time-tested ways 
to get a client to consciously involve the 
brain in how the body is moving today 
and should be moving tomorrow.153

MUSCLE ACTIVATION 
TECHNIQUES

When trying to get an injured ath-
lete back to competitive readiness, we 
should also consider the work of Greg 
Roskopf. The MAT® website, www.
muscleactivation.com, best encapsulates 
the philosophy of the Roskopf Principle: 
“Flexibility is a derivative of strength. 
Muscle tightness is secondary to muscle 
weakness.”

Roskopf devised the MAT system for 
stimulating muscles so they function 
at peak efficiency. The starting point 
of MAT is to assess muscle contraction 
capabilities. If these are compromised, 
they will have limited range of motion 
and, as a result, reduced performance. 

In the MAT system, a muscle’s health is 
demonstrated by its ability to efficiently 
contract, which is vital for normal move-
ment. Any loss of muscle contraction 
efficiency can manifest itself as a loss of 



motion, leading to a reduction in physi-
cal performance and the development of 
imbalances and asymmetries that further 
impede biomechanical function. Such 
issues can lead to subjective complaints 
such as soreness or tightness, as well as 
to diminished physical capabilities.

The goal of MAT is to restore the muscle 
contraction ability with various force 
application techniques that make weak 
muscles stronger and improve range of 
motion and motor control. Not merely 
a musculoskeletal approach, MAT also 
looks at the neuromuscular issues and 
seeks to remedy them by “reconnecting” 
the communication between the nerves 
and muscles.154

This brings to mind the “chicken or the 
egg” debate: Does muscular weakness com-
promise mobility or vice versa?

Roskopf makes a compelling argument 
for the former. Based on the premise of 
flexibility deriving from strength, one of 
the concepts he explores is how to deal 
with the limiting factor of tight muscles.

Traditionally, the answer has been to 
stretch or mobilize the muscle perceived 
as being short or stiff. In this scenario, 
if you have a client who complains of 
tight hamstrings, you would mobilize 
the hamstrings and perhaps, if you were 
taking a more global approach, the 
entire posterior chain.

If this is effective, why do clients come 
back two days later with the same ham-
strings tightness?

In the MAT system, the answer would 
be that they are weak in another muscle 

group and are asking the hamstrings 
to work too much as a stabilizer or a 
mobilizer. 

Another option is that the brain has 
stopped telling the correct muscles to 
fire at the right time and other mus-
cles—in this case the hamstrings—are 
being called upon to perform the task. 
This then shifts the role of other mus-
cles in the motion segment, with prime 
movers becoming stabilizers and stabi-
lizers becoming synergists.

The body will seek stability where it is 
lacking. Creating tension in a muscle 
group is a great way to create artificial 
stability. If we simply stretch a tight 
muscle, we might be taking this false yet 
potentially effective stability away, and, 
from a stability sense, leaving the client 
with nothing.

This is an important idea, the concept 
of firing the antagonist of a tight muscle 
or muscle group versus stretching the 
agonist that has lost range of motion 
or subjectively feels tight. It could be 
a more effective way of overcoming 
chronic stiffness and addressing the 
overactive versus the underactive, and 
strong versus weak imbalances between 
opposing muscle groups. 

If you can cue an athlete to fire the 
quads and activate the abdominal mus-
cles, the person may stop “hanging” on 
the hamstrings, which will in turn lead 
to that muscle group releasing some of 
its excess tension.

Again, MAT is recognizing that our 
physical structures do not act on their 
own initiatives, but rely on the brain 



and neural output—which is affected by 
sensory input—for instructions on what 
to do, when, and in what sequence.

As we help athletes rebuild their injured 
bodies, we also have to help them rees-
tablish the neural connections that may 
have been compromised by injury. Greg 
Roskopf’s MAT practice is one way to 
accomplish this.

FUNCTIONAL RANGE 
CONDITIONING®

Functional Range Conditioning (FRC) 
is a system of training created by Dr. 
Andreo Spina. This system works to 
improve functional mobility and joint 
health via improved body control. The 
key concept of the FRC system is the 
idea of improving the body to handle 
the movement, not improving the move-
ment itself. 

We will discuss concepts of the Dynamic 
Systems Theory on page 124. In DST, we 
see the need for the organism to have as 
many degrees of freedom as possible to 
express a movement pattern. 

A healthier system will have more 
degrees of freedom to execute a move-
ment. This is a fundamental concept of 
FRC. If we can improve a body’s ability 
to handle more variables and improve 
its ability to move with more variability, 
we will improve movement.  

Via a specific progression of move-
ment interventions, the body can begin 
to express movements of all joints 

throughout the entire ranges of motion, 
including its lengthened and shortened 
ranges. 

When each body part is able to achieve 
this full, active, and useful range of 
motion, joint health is restored and joint 
degeneration is minimized. Movement, 
and therefore function, is improved and 
pain is mitigated.  

FRC is a comprehensive movement 
intervention. Its concepts fit well within 
the Motion Segment and Psychomotor 
Control portions of the Bridging the Gap 
model. Improving and maintaining joint 
health is key to long-term pain reduction. 

THE POSTURAL 
RESTORATION INSTITUTE® 

The Postural Restoration Institute® 
(PRI), founded by Ron Hruska, offers 
another important contribution to psy-
chomotor control training. This train-
ing looks at the connection between 
posture, asymmetrical or imbalanced 
adaptations, and muscle chains. 

One of the key pillars of the PRI school 
of thought is that the human body is 
fundamentally asymmetrical and by 
design, can develop lateralized postural 
and performance tendencies. 

The setup of the organs and compo-
nents of various systems—including the 
neural, respiratory, and circulatory sys-
tems—are asymmetrical, different in the 
left and right sides.
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Figure 5.2—Diaphragm, as Shown by PRI

The human body is inherently internally asym-
metric. Despite having a symmetrical outward 
appearance, the organs are singular and locat-
ed asymmetrically in the body. 

This asymmetric organ placement and overall 
design leads to a natural human tendency to 
shift weight to the right lower body, orient the 
left half of the pelvis forward, and flare the left 
lower rib cage, among other compensations. 

These compensations can be dysfunctional 
when people are unable to move into and out 
of these positions at will. These people are no 
longer able to reposition the diaphragm to the 
left, derotate the pelvis, or properly shift their 
center of gravity into the left hemisphere.

As such, each side of the body is sub-
ject to varying postural, positional, and 
functional demands. In the structure of 
the torso, we only have one heart, so the 
chest cavity and surrounding hard and 
soft structures on the left side are differ-
ent from those on the right. This shows 
how anatomical structure can dictate 
function to some degree.

The setup of the diaphragm is an exam-
ple that pertains specifically to athlete 
performance, injury, and rehabilitation. 
The right dome is larger than the left, 
with a bigger, thicker, and longer crus 
on the right side. The right side creates 
a stronger clockwise lumbar rotation, 
causing slight right lumbopelvic rota-
tion and increased left thoracic chest 
expansion as the thorax counter-rotates 
to the left to stay straight when moving 
forward. Faulty posturing of the left side 
of the diaphragm and excessive air in 
the left chest wall can further contrib-
ute to this right lateralization across all 
body systems.

Since most of us have this anatomy, this 
is normal human posture. As long as 
we can move into and out of this posi-
tion without limitation or faulty com-
pensation, there is no problem. Things 
can become problematic when we are 
“stuck” in a pattern and cannot move 
freely into and out of it.

Certain sports or positions can negate 
or reverse this “neutral” position. A 
pitcher who throws thousands of rep-
etitions on one side might eventually 
develop anticlockwise rotation equally 
strong or stronger than the capacity to 
rotate clockwise. There would then be 
corresponding changes in the reciprocal 



rotation of the lumbar spine, overcom-
ing the natural functional relationship.

Among unilateral athlete populations, 
this has a compound effect on stability 
and mobility in the lumbar and tho-
racic spine regions. It also affects the 
muscles and fascia that contribute to the 
lumbar-pelvic and scapular-shoulder 
relationships.155

The PRI discipline looks at the impor-
tance of such correlations between the 
naturally imbalanced human system 
and how these influence overall human 
movement or injury. 

The training uses an innovative multi-sys-
tem approach to changing posture that 
respects the lateralized tendency of all 
body systems and has functional impli-
cations for all parts of the body. They 
also suggest exercises and movements 
that can correct potentially limiting or 
harmful adaptations that hold back per-
formance and compromise tissue health.

The concepts discussed in PRI are com-
prehensive and intricate. Thanks to Ron 
Hruska, MPA, PT, and James Anderson, 
PT, PRC, for their review of this section. 
I refer you to www.posturalrestoration.com 
for further information. 

DYNAMIC NEUROMUSCULAR 
STABILIZATION

The fundamentals of human develop-
ment tell us that by the time children 
are three, they are typically able to 
walk, carry, crawl, and climb. While 
young children gain the control needed 
for fine motor skills, their developmental 

patterns have yet to be corrupted by 
poor coaching and the eight-hour-a-day 
sitting that starts in the first grade. You 
will want to review Kelly Starrett’s book 
Deskbound for more on the orthopedic 
perfect storm created by too much sit-
ting that begins at such an early age.

Once people hit high school or college, 
they have often subjected their bodies to 
many years of biomechanical compro-
mises. The functions of an everyday life-
style—including sports and the postural 
factors of sitting and standing—start to 
redefine structure. We become what we 
behold when it comes to function and 
structure. This in turn impacts psycho-
motor control, particularly the ability to 
stabilize as we move through the world 
or compete in athletics.

This ability or inability to stabilize is at 
the core of Dynamic Neuromuscular 
Stabilization (DNS). Building on the work 
of the Prague School of Rehabilitation 
pioneered by Frantisek Vele, Karel Lewit, 
Vaclav Vojta, and Vladimir Janda, Pavel 
Kolar has organized a series of move-
ments designed to improve motion-seg-
ment function, taking into account the 
neurological aspects of stabilization. 
Techniques include manual therapy 
for reflexive stimulation and three-di-
mensional stabilizing and strengthen-
ing exercises based on the principles of 
developmental kinesiology.

Dynamic Neuromuscular Stabilization 
enhances what Kolar and his colleagues 
call the “Integrated Stabilizing System 
(ISS).” The area around the spine is 
comprised of multiple muscles and 
connective tissues, including the pelvic 
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floor, abdominal wall, diaphragm, 
intersegmental spinal muscles, and deep 
neck flexors. The instant before a move-
ment, these tissues should activate in a 
coordinated way to provide local and 
global stability.

If one or more component of this func-
tional unit fails to fire, it puts a person 
at risk not only during sporting activity, 
but also compromising static loading 
during sitting and standing. 

When just one muscle is not doing 
its job, the entire stabilizing system 
becomes less effective, thereby decreas-
ing movement quality. In addition, the 
body over-recruits other structures in an 
attempt to add stability, which can result 
in overuse problems and, in the case of 
spinal stabilization, possible damage to 
discs or spinal joints.

To prevent such issues, DNS testing 
assesses the quality of stabilization to 
find the weakest link at the root of a sta-
bility dysfunction. In the testing, adult 
function is compared to the “normal” 
developmental function of an infant. 

This developmental kinesiology is then 
applied to corrective exercises that home 
in on the ISS. To engage the brain, the 
ISS is stimulated and activated while 
the body is in primal developmental 
positions.156

Initially, the clinician provides greater 
assistance, but as the treatment cycle 
progresses, the client starts to take more 
control of the movement patterns. 

At first, this is conscious, but once psy-
chomotor control improves, activation 

of the ISS becomes automatic and 
subconscious. This stage would ideally 
coincide with an athlete’s return to full 
practice and competition.157

Learning the DNS system can allow a 
specialist to get to the root of the motor 
issue by identifying and dealing with the 
neuromuscular system as a whole. 

We see this common theme throughout 
these interventions: If you change the 
sensory (afferent) input, you will change 
the motor (efferent) output. 

If you constantly try to alter the motor 
output without considering the sensory 
input into the system, you will not get 
the results you are looking for when 
addressing movement quality. 

SHIRLEY SAHRMANN
MOVEMENT SYSTEM 
IMPAIRMENT SYNDROMES

Washington University’s Program in 
Physical Therapy is well regarded for 
good reason. Professor Emerita Shirley 
Sahrmann and her colleagues were the 
first to devise and apply a different and 
highly useful way to look at the role of the 
neurological system in motor dysfunc-
tion: Movement System Impairment 
Syndromes (MSI).

Sahrmann was the first physical ther-
apist to popularize the evaluation of 
which muscles and motion segments 
should be mobile and stable during any 
particular movement. 

She also brought our attention to the 
consequences if a structure is asked to 



perform a role in a compensatory pat-
tern that is not its intended job, such 
as when a stabilizer becomes a prime 
mover.

The guiding theory of Sahrmann’s MSI 
Syndromes is the idea that biomechan-
ical dysfunction is caused by micro-in-
stability. If there is improper alignment, 
accessory motions at or between joints—
such as roll, spin, or glide—become 
excessive in one or more directions. 

This leads to shearing forces and 
high-contact pressure within the joints 
that are not optimally moving and in 
the surrounding soft tissues, which, if 
allowed to accumulate over time, can 
cause macro trauma such as injury, 
bone deterioration, or damage to mus-
cles, ligaments, or tendons.

Each specific MSI Syndrome is named 
for the compromised movement align-
ment or direction at the root of the ath-
lete’s warning signs or symptoms, and 
either removes or decreases these symp-
toms when corrected. 

Sahrmann’s MSI method is important to 
psychomotor control because it allows 
us to highlight tissue-centric, joint-fo-
cused neuromuscular impairments that 
are either causing the misalignment and 
micro-instability or making it worse. The 
MSI Syndrome then provides a guide for 
treatment, taking into consideration the 
interplay of various motion segments.158

To assess a potential MSI Syndrome, a PT 
can feel the precision or imprecision of 
joint motion. If the movement is “incor-
rect,” the PT can manually change it. 

We can also address the performance 
of everyday activities and help fix issues 
discovered in repeated movements or 
prolonged postures.159

Another key contribution Sahrmann 
made during her over 50 years in phys-
ical therapy education is that it matters 
how the human body is aligned and 
moves, and that there are ideals for 
each movement. 

She asserts that there are typically indi-
cators or signs of improper biomechan-
ics and imprecise joint movement that 
appear before the development of symp-
toms such as pain or swelling. She teach-
es that just as biomarkers such as high 
blood pressure prompt intervention by a 
professional, so should movement-relat-
ed red flags.

We can deal with such warning signs 
through mobility, strengthening, or 
retraining before everyday activities 
and exercise ingrain faulty patterns that 
lead to adaptive changes, and eventual-
ly trauma.

It is our job to help our athletes tackle 
their acute symptoms before they 
become chronic.160 Adding Sahrmann’s 
MSI Syndromes to your understanding of 
neuromuscular control and motor-out-
put improvement would be beneficial 
for any health care practitioner or 
sport-performance coach. 

Helping each muscle perform its intend-
ed job as a prime mover, synergist, or 
stabilizer will improve the long-term 
durability of an athlete’s system.



ONE-TUBE STIFFNESS AND SLACK

In addition to giving us the MSI 
Syndromes, Sahrmann was one of the 
first PTs to articulate the significance of 
relative stiffness. In simple terms, this 
means that the stiffness or slack in a 
joint, muscle, or motion segment directly 
influences the tone of structures farther 
up or down the kinetic chain.161

In recent presentations, I used this idea 
in relation to the tube that runs from the 
mouth, down the esophagus, into the 
gut, and all the way to the anus, refer-
encing the stiffness and slack of the sur-
rounding tissues at different points along 
the line.

If we see people who have difficulty 
breathing from the diaphragm, have 
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Figure 5.3—Creating Homeostasis

There is one long tube from the mouth to the anus. Tension in one part of this tube will 
affect the others. When someone presents with “neck tension” in the top of the tube, in 
order to maintain homeostasis in the tube, it must slacken part of it—the “core”—and the 
core becomes flaccid. 

We focus on trying to decrease tension at the neck, but don’t try to increase the tension at 
the core. We need to look at this area as one unit.



upper-quarter stiffness that results in 
chronically sore upper traps or neck pain, 
or who struggle with GERD, we typically 
do not think about the stiffness or laxity 
in the entire system, and instead focus 
on local issues and solutions. However, 
per the relative stiffness theory, when 
tight in the upper back and neck, there 
must be slack elsewhere in the system 
where it does not belong.

When evaluating clients who suffer from 
symptoms farther along this tube, I often 
find they are not creating primary sta-
bility; there is too much slack in the cen-
trally located base of support. A body 
looks to somewhere else up the tube—
the neck, for example, is a common site 
of tension—to create artificial stiffness, 
as it will always find stability.162 

If we can get people to consciously 
reengage the abdominals and eventu-
ally get them to autonomously create 
stability, the stiffness in other areas may 
be reduced, as well as possibly relieving 
the symptoms.

Another way to look at this is through 
a mobility lens. Increasing hip mobili-
ty allows us to squat deeper and maybe 
stay in this position for different activ-
ities during the day, whether using the 
toilet, gardening, or practicing yoga. 

When we squat deeply, the thighs push 
into the belly and the belly pushes back, 
creating intra-abdominal pressure. 
In creating pressure, we are creating 
stiffness or stability at the trunk. If we 
can create stability in the trunk, the 
upper traps or neck region can relax, 
as the “tube” searches for balanced 

tension throughout its length. In 
essence, improving hip mobility might 
help decrease neck stiffness.

This is another example of the brain tell-
ing the body how best to position itself. It 
also demonstrates that we cannot merely 
look at a single motion segment as the 
site of a client’s symptoms when trying 
to get past the 70–80 percent recovery 
sticking point many encounter.

CLINICAL PEARL
If one end of the system is tight, the 
other end is going to be slack. You 
can’t “release” one end without 
“stabilizing” the other. Decreasing 
neck tension goes hand in hand with 
core stabilization.

FUNCTIONAL MOVEMENT SCREEN 
AND SELECTIVE FUNCTIONAL 
MOVEMENT ASSESSMENT

One of the reasons for including the 
Functional Movement Screen (FMS) 
and the Selective Functional Movement 
Assessment (SFMA) in this section as well 
as in the previous chapter is that Gray 
Cook and company recognize that the 
body’s function—the “motor” part—is 
governed by the mind’s direction—the 
“psycho” component. As Cook has said, 
“Your brain is too smart to allow you to 
have full horsepower in a bad body posi-
tion. It is called muscle inhibition.”

In the three states that govern move-
ment pattern selection and quality—
input, processing, and output—we often 
overlook the idea that motor control 



and mobility problems can be caused by 
a brain-based “processing” error. 

The FMS and SFMA assessments give us 
a relatively simple and standardized way 
of finding faulty output and working 
backward to address the processing and 
input errors.

Once an athlete’s weak point has been 
uncovered by the FMS or SFMA, we can 
use corrective exercises to assist in the 
movement expression. These scaled-
back exercises are designed to elimi-
nate the chance to compensate. The 
regressed exercises break down move-
ments into basic components to rewire 
how the brain chooses, sequences, and 
coordinates motor patterns.

If an athlete is having a psychomotor 
problem during rehabilitation that has 
led to a coordination issue between 
upper- and lower-body motion, you 
might assign crawling, half-kneeling, 
and quadruped drills to rebuild the pat-
terning from the ground up—literally. 

If a client is having trouble performing a 
loaded barbell squat, you could unload 
the exercise and start with bodyweight or 
air squats, or maybe going from the top 
to bottom or bottom to top positions.163

You could also use equipment, such as a 
plyo box, to suggest a box squat variation 
as you help the athlete improve motor 
control and mobility. Then, when able 
to demonstrate competence in the most 
basic, unloaded version of a movement, 
you could add a systemic stressor like 
load, speed, or unilateral balance, such 
as a one-leg or pistol squat.

Sometimes simply loading a movement 
pattern will help clean up its faults. 
Taking away an athlete’s ability to com-
pensate in a bilateral task by turning 
it into a unilateral task can engage the 
motion segment you need to enhance. 
Progressions and regressions are not 
always cut and dry…nor are they linear.

What might be a progression for one 
athlete could be a regression for another, 
based on the movement pattern and the 
person’s needs, as well as the response 
to verbal or tactile cues. If you are not 
getting the movement pattern you want, 
you will have to change the stimulus.

PILATES

Pilates-based activities and theories can 
be helpful techniques for the clinician or 
performance coach, particularly when 
trying to reestablish psychomotor con-
trol in an athlete who is moving through 
the bridging-the-gap process. 

While you would not use it to build 
power as in Olympic lifting or explo-
siveness as you might with plyometrics, 
Joseph Pilates’s system has its place in 
the rehabilitation spectrum, particularly 
when it comes to enhancing psychomo-
tor control.164

When this German immigrant came to 
America in 1925 and started populariz-
ing his transformative training methods 
out of his New York studio, his system 
did not bear his name. Perhaps this is 
because of his modesty, but the more 
likely explanation is that Pilates believed 
his work was better described in a way 



that honored the brain-body connection 
he emphasized. 

This is why Pilates first dubbed it 
“Contrology,” implying that it was the 
mind that led to the heightened degree 
of motor control his exercise program 
cultivated. Pilates stated that, “It is the 
mind itself that controls the body,” his 
variation on a favorite saying of German 
philosopher Friedrich von Schiller.165

One of the reasons the Pilates system is 
useful in bringing clients back to compe-
tition readiness is that it is scalable. It is 
not until an athlete can master a basic 
position in an unloaded state that a 
Pilates trainer will add resistance of some 
kind to challenge positional integrity. 

If you have an athlete who is experi-
encing pain or expressing limited range 
of motion in a motion segment, Pilates 
movements can be scaled, using equip-
ment with springs to assist difficult 
movement patterns to take into account 
the limitation. Once having moved 
toward recovery, resistance and loading 
with equipment like the Reformer can 
be introduced to further enhance psy-
chomotor control.

Spine-first stabilization is another thing 
to like about the Pilates method. As he 
put it, “A man is as young as his spinal 
column.” If we are thinking about 
health—as we should—we need to con-
sider the spine as essential to the survival 
of the human organism.

When it comes to posture, the main pur-
pose of organizing the trunk—and all 
that core stability work we put our cli-
ents through—is not for its own sake, but 
to protect the spinal cord, which is the 
central line of communication between 
the brain and body. 

If an athlete is having trouble achieving 
and maintaining stability in the torso, 
you would do well to look to Pilates to 
improve positioning.166 

This primary stability will make it easier 
to create stiffness in other motion seg-
ments in the body.

Breathing is the third factor that should 
endear Pilates to any professional seek-
ing to improve an athlete’s psychomotor 
control. While its founder was unwaver-
ing about the neurological and physical 
benefits his methodology offered, he 
was very clear about the necessary foun-
dation for a healthy life, saying, “Above 
all, learn how to breathe correctly.”

Yoga, which we will discuss in the chap-
ter on somatosensory control beginning 
on page 131, gets all the press when it 
comes to the link between breathing and 
body control, yet it is just as central in 
Pilates. This is one more reason to bring 
a certified Pilates instructor into your 
professional circle to advance your cli-
ents’ journey back to full capacity.167



SUMMARY

Psychomotor control is all about the 
right muscle firing at the right time. It 
ensures that all elements of the system 
are doing their proper jobs when it 
comes to movement. 

Agonists should be the prime movers for 
specific movements; antagonists should 
resist those movements. Then, synergists 
should assist the movements. 

Stabilizers should stabilize the body so 
force can be developed to create the 
movement. 

When stabilizers become movers and 
prime movers become synergists, the 
body gets angry and pain ensues.

There is a huge neurological impact on 
movement, which we will discuss shortly. 
Sensory input will affect motor output. 

Therefore, if motor output is faulty, 
altering sensory input is often required 
to fix it. 
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CHAPTER SIX 
THE BIOPSYCHOSOCIAL MODEL

George Engel was a psychiatrist cred-
ited for his work in psychiatry, specifi-
cally in creating what we know as the 
biopsychosocial model of health care.168 
The biopsychosocial model includes the 
typical biomedical model of health care 
and includes the psychological, social, 
and behavioral aspects of medicine that 
significantly influence the physical body 
and its ability to repair. 

We discussed the individuality of pain 
earlier beginning on page 42; however, 
these concepts can be applied to other 
aspects of health care.

For example, as health care and perfor-
mance specialists, we like to believe that 
everyone wants to feel better, get better, 
and get back out onto the field. I cannot 
tell you how many people say, “Wow, 
you work with professional athletes? 
That must be so great, always getting to 
work with people who are so motivated 
to get better.” This might be expected, 
but it is not always the case.

There is a significant role of psycholo-
gy, social pressures, and mindset during 
rehabilitation. If you do not monitor and 
address these elements, the things you 
learn in this book will not be helpful. 

Virtually none of the physical things we 
are discussing can happen if people have 
the mindset that it may not be in their 
best interest to get better, to let go of the 

injury and pain, and move forward in 
their lives.

Let us take, for example, a baseball 
player who is injured. The rehab is going 
well, and the person is getting ready to 
return to the field. However, the player 
who was brought up to take the place of 
the injured teammate is also doing well. 
Everyone from the fans to management 
is happy with this new player’s perfor-
mance and the excitement he brings to 
the field every day.

What happens if the injured player gets 
better and then does not get returned 
to his spot on the roster? How would it 
feel if the injured athlete is not playing 
because the new player is better than he 
is, not because he is hurt? 

Ego will subconsciously kick in to tell us 
it is better to be hurt than to be a lesser 
player than another who has taken the 
spot—stay hurt. If you are injured, they 
cannot expect you to play. For no appar-
ent physical reason, the pain does not 
ease fully and the injured player might 
not make your timeline goals. The ath-
lete just is not getting better.

Letting go of pain has consequences, not 
all of which are positive. When people 
are in pain or injured, they cannot be 
held responsible for everything that 
might be required of them in daily life. 



Taking care of the household, the kids, 
the job, and the pets all become over-
whelming when in an injured state. 

If people have pain or an injury, asking 
for help is a reasonable thing to do. 
When someone is not injured, asking for 
help could be perceived as a weakness—
the inability to keep everything together 
and do it all.

This does not happen all the time. The 
point is, for a patient, there needs to be 
value in getting better. Sometimes get-
ting better does not hold the value we 
expect it would.

There are often psychological compo-
nents of the rehab process you may not 
feel comfortable with or qualified to 
handle. You do not have to personally 
deal with these aspects of recovery, but 
if you are working with people who are 
trying to bridge the gap from rehab to 
performance, you need to recognize that 
these psychological issues exist and build 
a referral source who can help you nav-
igate them.

Broaching the subject of a psycholog-
ical component to pain and injury can 
be difficult for many health care and 
strength and conditioning professionals. 
It is a subject you need to address care-
fully and with sensitivity. 

Simply asking athletes how they are 
holding up during the rehab process 
may kick start a conversation. Talking 
to them about how they are feeling in 
general— not physically, but generally—
may be the catalyst to a deeper conver-
sation. Acknowledging that the rehab 

process is long and difficult and seeing 
how they respond can also begin this 
conversation.

The next section describes how different 
professionals in the bridging-the-gap 
continuum can assist an athlete with the 
psychological piece of the rehabilitation 
puzzle. We can do a lot to support the 
biopsychosocial model, and there are 
signs and symptoms to recognize when 
an athlete might need professional help 
beyond your scope.

One of the great things about working 
in a professional sport team is the unin-
hibited access the athletes have to many 
professionals. It is very easy for one of 
the athletic trainers or physical thera-
pists to talk with the sport psychologist 
when an athlete is exhibiting concern-
ing signs and symptoms. The sport psy-
chologist could then nonchalantly begin 
talking with athlete, offering services in 
a benign way.

When you do not work in this setting, it 
is important to bring up the subject of 
professional help in a delicate manner. 
Asking athletes how they are doing may 
be enough opportunity for you to say, 
“If you want to talk to someone, we have 
this person available.” 

If an athlete is exhibiting signs that con-
cern you, being direct in saying you are 
concerned and want the person to speak 
to someone may be the best route.

Do not allow your uncomfortable feel-
ings about this subject prevent you from 
suggesting your athletes get the help 
they need.



THE PSYCHOLOGY 
AND MINDSET OF INJURY

An injury comes with a set of emotions. 
Anger, sadness, fear, irritability, changes 
in appetite, or behavior have all been 
associated with injury.169 These emotions 
are normal and we should acknowledge 
them. However, at times these emotions 
can get overwhelming and hinder an 
athlete’s ability to move forward in the 
rehab process toward a productive stage 
of injury management.

You should call in a mental health profes-
sional who deals with sport-performance 
or injury-related issues if you notice 
significant behavioral changes, such as 
extreme sadness or anger, or there are 
notable appetite changes showing up as 
drastic increases or decreases in weight, 
or the athlete begins unhealthy behav-
iors such as binging and purging. 

Having a person with these credentials 
on speed dial is vital to the bridging-
the-gap team you are creating for your 
recovering athletes.

Each health care professional and per-
formance specialist plays a role in the 
recovery of an injured athlete. Athletic 
trainers who use short-term goals and 
a variety of rehab exercises have been 
shown to mentally help injured ath-
letes.170 Physical therapists have been 
successful with tools such as behavioral 
outcome measures and the use of mental 
imagery during the rehab process., 

Athletes appreciate strength coaches 
who listen without giving advice or being 
judgmental, as well as those who notice 

when an athlete works hard during the 
rehab process.171,172 

Finally, skill and sport coaches can be 
helpful in keeping an athlete involved in 
team activities and in helping to find a 
support person, such as a former athlete 
who has previously gone through a sim-
ilar recovery progression.173

Every professional along the way can 
have a significant impact in the mental 
health of a rehabilitating athlete. It is no 
single person’s job to address or monitor 
an athlete’s mental health. Any person 
in the bridging-the-gap continuum may 
notice subtle behavior changes in their 
area that another professional might 
not see. 

Great inter-staff communication is vital 
for helping an injured athlete get back to 
the field to play.

BRAIN MEETS BODY:  
THE EMOTIONAL AND 
PSYCHOLOGICAL LOAD OF PAIN

To continue this line of thinking, when 
we think about pain, we often consider 
the physical sensation. However, as we 
cannot separate a body from its brain, 
we also need to factor in the emotional 
and psychological impacts that an injury 
and being in pain has on our clients.

For an athlete who has suffered an iden-
tifiable event like an ankle injury while 
playing a sport, we cannot just rehab the 
body so the person can return to active 
status—we also need to help get the 
mind right.



An athlete must overcome fear of 
repeating the specific action and getting 
hurt again. A surfer who suffered a bad 
wipeout that tore a shoulder labrum 
will be wary about dropping into a wave 
even when physically able to get back in 
the water.

There is another component that can 
slow an athlete’s recovery called “kine-
siophobia”—the fear of movement that 
creates pain. The movement doesn’t 
even need to be performed. Simply the 
thought of performing that movement 
can cause enough anxiety that the ath-
lete will struggle with return-to-play 
progressions.   

Athletes recognize the sports-medicine 
professional’s involvement in the psy-
chological aspect of an injury. These 
professionals identify simple things like 
setting attainable goals and holding 
athletes accountable through the rehab 
process, including not allowing missed 
sessions, and using subtle motivation as 
helpful interventions during recovery 
from injury.174

Athletes also acknowledge that support 
from their strength and conditioning 
coaches is valuable during the rehab 
process. These people who listen with-
out giving advice or judgment, called 
“listening support,” and those who view 
the world as the athlete does, known 
as “reality confirmation,” have been 
demonstrated to be valuable psychoso-
cial support.175

Other ways of contributing include 
appreciating and verbalizing that the 
athlete is working hard, keeping the 

athlete challenged and engaged, and 
“keeping it real.” These techniques have 
all been shown to be valuable as patients 
work through the rehab process.176

If these do not suffice, it might then be 
time to involve a sports psychologist or 
mental conditioning coach.

At a basic level, you can help your ath-
letes by talking them through their fears 
and reassuring that they are not on 
this journey alone. Ensuring that ath-
letes feel like they have a support team 
and that they are not alone is vital to a 
healthy mind and, thus, a healthy body. 
Often, simply listening to the fears and 
concerns of our clients can have a huge 
impact on their psychological health 
when working through the rehabilita-
tive process.

Without making guarantees, our goal is 
to have the athletes return bigger, faster, 
or stronger than their pre-injury state. 
Our aim is not only to rehabilitate an 
injury, but also to return each client to 
athletics more biomechanically sound 
than before the incident.

We can use this time in rehab to address 
long-term biomechanical dysfunctions 
that may have been present but that per-
haps were not addressed earlier due to a 
lack of time between competitive events. 
This is now the time to let the current 
injury heal while working on things that 
could have possibly contributed outside 
of the general physics that were brought 
to bear at the time of injury.

Being in pain for a long time does not 
just lead to short-term changes; it can 



actually cause rewiring in multiple areas 
of the brain. 

In a study published in Neuroscience 
Behavior Review, Laura Simon, Igor 
Elman and David Borsook state that 
“Experiencing pain can trigger a cas-
cade of neurological events—initially 
sensory—that lead to an altered psycho-
logical state; and prior psychological 
states can confer a heightened risk for 
pain chronicity due to processes such 
as cross sensitization, where exposure 
to stress in the past results in greater 
sensitivity to other seemingly unrelated 
stimuli.”177

What Simon and her colleagues are 
saying is that a single pain event can 
change our psychology, and that the 
brain then primes people to overreact 
or go into a chronic pain state when 
next exposed to a pain stimulus. In 
addition, the changes that pain prompts 
in one area of brain function, such as 
cognition, can have a knock-on negative 
effect on others—like memory. This is 
why chronic pain is considered to be its 
own pathology outside of any lingering 
physical issues an injury might create.

In the study, they identified multiple 
parts of the brain affected by the stress 
load of chronic pain, including the cer-
ebellum, basal ganglia, and prefrontal 
cortex. Along with the motor cortex, 
these are the primary brain regions 
responsible for selecting and implement-
ing movement patterns.

An athlete who has been suffering from 
chronic pain may have experienced 
alterations in the circuitry in these areas, 

which in turn impacts the ability to per-
form athletic skills. 

This is why the player you are trying to 
get back on the field might need help 
with relearning basic skills like running 
and more advanced proficiencies related 
to a specific sport or position.178

People who are fearful of returning to 
normal movements have developed a 
“fear avoidance pattern of movement.” 
They will literally avoid any movement 
they fear will cause further damage. This 
threat of damage does not even have to 
be real. No matter how it appears to us, 
it is realistic to the patient, and therefore, 
the person will avoid these movements 
at all costs. 

Implementing things like the Fear 
Avoidance Belief Questionnaire,179 
which you can easily find via a Google 
search, can be helpful in determining a 
client’s fear of movement activities.

Patient-reported outcome measures 
(PROMs) are status reports about the 
patient’s health that come directly from 
the patient, without interpretation by a 
clinician. In PROMs, patients fill out a 
questionnaire reporting how they feel, 
what functional measures and improve-
ments they have experienced, and what 
continues to cause them trouble. 

PROMs are extremely valuable in gain-
ing insight on patients’ opinions of their 
recovery status, which is what matters 
when returning from an injury.

These can also help as you employ 
techniques like goal setting during the 



rehab process. You and the client both 
know that the ultimate aim is to return 
to full function in playing the sport. 
Nevertheless, if you set smaller incre-
mental goals along the way, it will give 
the athlete something to focus on other 
than pain.180

When people are active participants in 
their care and understand the timelines 
set forth for short-term goal achieve-
ment, it helps shed the victim mental-
ity that can develop in people who are 
struggling with pain.

MEDITATION

Meditation is another technique many 
people use to deal with the stresses 
of injury and recovery. People define 
meditation in many ways,181 making it 
difficult to develop a general program 
dealing with the topic. Meditation is an 
individual practice that can range from 
religious and spiritual to simply being a 
way to relax. 

However you choose to define mediation 
for the people you work with, it is worth 
having a few specific ideas you can easily 
implement.

Many physiological and psychologi-
cal benefits have been shown with a 
breath-based meditation program.182 
Specifically, a yogic breath program 
can be helpful. Deep, slow, rhythmic 
breathing can reduce stress and anxiety 
and help balance the autonomic ner-
vous system.183 

Breath-based meditation has also been 
shown as helpful in modulating physical 

and emotional overload, and may be 
useful in human performance in times 
of acute or chronic stress.184

If an athlete is open to the idea, breath-
based meditation may be a great way to 
start, as it connects something that is not 
tangible—the concepts of meditation—
to something very tangible…breathing. 
As it stimulates the autonomic nervous 
system, it decreases the effects of depres-
sion, stress, and anxiety, all of which 
often accompany injury.185

You can also use imagery as a form of 
meditation. Having an athlete sit quietly 
and visualize the desired outcome can 
have positive benefits.

It can be helpful to use some of the visu-
alization techniques Dr. Jim Afremow 
introduces in his excellent book The 
Champion’s Comeback, which teaches an 
injured athlete how to mentally rehearse 
a successful return to the court, field, or 
pitch. This book is worth your review.

Visualization can create a stronger 
positive bond between what the mind 
pictures the body doing and what the 
athlete physically does. This can help 
replace negative pain-related fear with a 
positive expectation of success.186

Imagery should use all five senses to be 
truly effective; simply visualizing what 
might happen may not be enough. 
Having the athlete also focus on other 
sensations—the roar of the crowd, the 
smell of the grass, the taste of their gum, 
and the feel of the bat in hand—is likely 
to make the imaging more tangible, thus 
making the exercise more effective.



RECOVERY AND 
REGENERATION STRATEGIES

Recovery is the overall process by which 
an athlete recuperates from a physi-
cal stress and the time it takes to do 
so while not overstressing the system. 
Regeneration strategies are as those 
practices we do to help the recovery pro-
cess as a whole. 

These regeneration strategies can be 
active or passive. Some are more tried 
and tested than others; however, every 
person is different and it is worth trying 
different modalities to see what works 
best for each athlete.

Techniques such a massage, contrast 
bath, cold tub, cryochambers, inter-
mittent compression pumps, and more 
have all been used, tested, supported, 
and refuted in the literature. First, do 
no harm with these modalities. If one 
of these makes an athlete “feel better,” 
there is value in that; whether that value 
is mental or physical is up for debate. 
The placebo effect is strong and the 
mental benefit can be just as if not more 
powerful than the physiological benefit.

Massages are a key to the recovery and 
regeneration processes. There are many 
documented benefits to having some-
one physically work on a body’s soft 
tissues.187,188,189 Depending on the type 
of massage, directed tissue work can be 
performed for a prolonged period on a 
given day, versus 10–15 minutes on a 
different day. 

This physical tissue manipulation may 
be needed to assist in strengthening scar 
tissue and in scar maturation. This type 

of massage is far from relaxing; it can 
be quite painful. A more peaceful, light 
touch soft-tissue massage works well for 
stress management and relaxation. It 
all depends on what the athlete needs 
at the time.

A contrast bath is a regeneration tech-
nique commonly used in athletics. Hot 
tubs and cold tubs are in professional 
athletic training rooms worldwide, as 
well as in most colleges and even in some 
high schools.

It is common to use either a cold tub or 
a contrast bath at some point during the 
week; however, do we really know what 
they do? 

A systematic review by Breger Stanton 
et al in 2009190 looked at 28 research 
studies on contrast baths from 1938 to 
2008 and found the range of conditions 
and protocols made it difficult to form a 
conclusive opinion on its use. There were 
no definitive correlations to functional 
outcomes or swelling control, although 
there is some evidence for increasing 
skin temperature and superficial blood 
flow.

Higgins et al191 found limited changes 
in performance scores post contrast or 
ice bath. While the use of contrast or 
ice baths are prevalent in our sports 
culture, limited physical benefits have 
been noted. However, mental or place-
bo effects may be strong, which is what 
continues to drive their use.

Intermittent compression devices are 
another common modality used for 
recovery and regeneration. Although 
there is some athlete perception and 



self-reported decrease in muscle sore-
ness, minimal objective measurements 
of improved performance or recovery 
have been found.192,193,194

The lack of objective improvements in 
recovery or performance do not negate 
the use of intermittent compression 
devices in recovery and regeneration 
plans, given the patient-reported out-
come of “feeling better” after its use.

Cryochambers—whole-body cryother-
apy—are the newest additions to many 
sports-performance and recovery cen-
ters. An athlete will enter a chamber 
cooled by nitrogen or other mechanisms 
to around minus 140 degrees Celsius 
and will remain in the chamber for no 
longer than three minutes. This is either 
a walk-in chamber or one where the 
body is enclosed, but the head is out. 
Body mass index influences its ability to 
cool tissue.

While many benefits and changes have 
been shown with its use—including 
changes to core body temperature, 
alterations in metabolism, hematolog-
ical responses, inflammatory markers, 
endocrine responses, muscle, sports per-
formance recovery, and pain195—whole-
body cryotherapy is controversial due 
to its contraindications and potential 
for injury if there is sweat or water any-
where on the body. Whole-body cryo-
therapy should be used with caution 
for rehabilitation, and only by a trained 
professional.

Patient perception is strong and extreme-
ly valuable when talking about recovery 
and regeneration techniques. 

If athletes think they feel better, there is 
significant value in its continued use in 
sports-performance recovery. 

Placebo may not be a good thing when 
reading research or when in a lab; how-
ever, clinically, placebo is a powerful ele-
ment, and in my opinion is useful when 
it comes to what an athlete chooses to 
use to feel better. 

Just because placebo may not be statisti-
cally significant in a lab, it can be clini-
cally significant in the real world. 

We as clinicians and coaches must rec-
ognize the limitation of our devices. We 
should acknowledge that these interven-
tions may work, just not for the reasons 
we think.  

SLEEP

Sleep is one of the most powerful of 
recovery strategies, and has been dis-
cussed more in recent years. Lack of 
sleep has been linked to everything from 
obesity, impulse control, blood pressure 
changes, heart disease, mood distur-
bances, cancer, and more.

For the rehabilitating athlete, sleep 
is just as important, if not more, than 
other therapeutic interventions we 
might use. Physiological processes 
affecting physical health and the ability 
to heal will be negatively impacted if 
an athlete who is trying to bridge the 
gap from rehab to performance is not 
experiencing quality sleep. 

Sleep, like breathing, is not optional.



During my time in Major League 
Baseball, I had the pleasure of working 
with Dr. Chris Winter and was recently 
thrilled to receive a copy of his new book 
The Sleep Solution. I refer you to it for a 
comprehensive look at this powerful 
recovery tool. 

If this is not your area of expertise, start 
your study now. Use books like Dr. 
Winter’s to improve your knowledge 
on the subject and to help your athletes 
implement simple and effective strate-
gies to improve their sleep habits.

NUTRITION

Quality nutrition is another aspect of 
recovery we cannot ignore. I have been 
lucky in my career to always have a nutri-
tionist within walking distance of my 
office. In fact, during my time at EXOS, 
we found nutrition to be so important 
for the rehabilitating athlete that we 
began having the nutritionist meet with 
every rehab client who walked through 
the door.

Regeneration and the healing of tissue is 
hard work on the body. Caloric expendi-
ture must be analyzed and managed by 
a professional to avoid unwanted weight 
loss or gain during the rehab process. 
It is key to limiting pro-inflammatory 
foods along with increasing anti-inflam-
matory foods. 

Proper hydration is required for the 
cellular processes of healing. Helping 
our athletes implement simple strate-
gies to keep them on track during the 
bridging-the-gap process is essential for 
compliance.

Working with a professional with signif-
icant understanding of this subject is so 
important for the rehabilitating athlete. 
It is a complicated topic that is beyond 
the scope of this text to comprehensive-
ly tackle. 

Please seek more information from the 
resources in Appendix Nine and work 
with knowledgeable professionals who 
can help guide you toward the informa-
tion your clients need.

REGENERATION DAYS

Regeneration days are essential as the 
athlete begins to transition toward the 
performance side of the continuum. 
Athletes cannot simply work themselves 
back to the field. They must allow the 
body time to adapt to stresses placed on 
the system, or their bodies will break 
down due to overloading. This is the 
concept of super compensation, which 
we will discuss in Chapter Nine.

Regeneration days are planned active 
days of rest. Mentally, this helps the 
athlete prepare for the week ahead. An 
athlete is more likely to take a scheduled 
day of active rest knowing it is a planned 
day versus showing up to the facility one 
day and hearing, “You have the day off.” 

Athletes like to be in control and they 
like to have control of their schedules. 
When they know an active day of rest 
is planned in advance, compliance is 
higher and they recognize it as part 
of the process versus you perhaps not 
wanting to work with them that day.
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BRIDGING THE GAP FROM REHAB TO PERFORMANCE

An active regeneration day can take 
many forms. It can involve a pool work-
out, where all the movements you have 
been working on during the week are now 
done in an unloaded state in the water. 
It might consist of a game of Frisbee, a 
hike, or bike ride. It can be any activity 
that gives athletes a day away from the 
confines of the gym or clinic, but keeps 
them active.

A more passive regeneration day might 
consist of a massage, relaxing with family, 
or watching a movie. This includes any-
thing that gets their minds off the active 
work and assists in destressing the brain, 
and therefore the body.

SUMMARY

There is much more to bridging the gap 
from rehab to performance than the 
physical components we discuss in this 
book. In fact, the mental component 
may play a larger role in the overall pro-
cess of returning to play. 

It is essential to be aware of the psy-
chological issues that come along with 
injury and are prepared to deal with 
them within your scope of practice.

Referring to a mental health care profes-
sional at any point in the process is key 
for successful outcomes with an athlete 
who is struggling. 

Good recovery and regeneration strat-
egies must be implemented in order for 
the athletes to adapt to physical stresses. 
Modalities can be helpful in the process, 
and sleep, nutrition, and hydration are 
key components in the bridging-the-gap 
process.
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CHAPTER SEVEN 
SOMATOSENSORY CONTROL

As strength coaches, personal trainers, 
and clinicians, we like the motor system 
end of things. We can see it in action. 
It is tangible. The “sensory” part of 
the somatosensory system is harder to 
reckon with. You cannot touch balance 
or proprioception; these are conceptual. 

Yet they are no less important than the 
musculoskeletal system when it comes 
to recovery and rehabilitation, and are 
in fact indivisible from it. We cannot 
expect to move effectively, efficiently, or 
sustainably unless the senses are giving 
us the context to do so.

According to Dr. Patrick Dougherty 
from MD Anderson Cancer Center:

“The somatosensory systems inform us 
about objects in our external environ-
ment through touch (i.e., physical contact 
with skin) and about the position and 
movement of our body parts (propriocep-
tion) through the stimulation of muscles 
and joints. 

“The somatosensory systems also monitor 
the temperature of the body, external 
objects, and environment, and provide 
information about painful, itchy, and 
tickling stimuli.” 196

In other words, the somatosensory 
system deals with the sensory aspect of 
the sensorimotor system (SMS). 

The sensorimotor system encompasses 
all of the sensory input, motor output, 
central processing, and the integration of 
these components during movement.197

From a biomechanical and kinesthetic 
standpoint, we could not have a motor 
system without a sensory system. The 
input gives us the output. Bad input 
equals bad output.

If we continually type the wrong com-
mand into the computer, we get the 
wrong output every time. We have to 
give the computer the correct instruc-
tions for it to work properly. The same 
goes for the body. With altered informa-
tion coming in, the motor response will 
be faulty or, at best, inefficient.

Balance, postural sway, reflexes, and 
proprioceptive awareness are all consid-
erations when we are dealing with the 
somatosensory system. 

We can define somatosensory control 
as the sensory input focus on the SMS 
processes. In fact, most of the material 
discussed in this book is dependent upon 
and related to the SMS. Sensory input 
will affect motor output.

I often pull from my experiences with 
DNS, PRI, yoga, and Pilates to assist a 
client’s balance, proprioception, and 
reflexive responses. In this chapter, 
we will explore how various sensory 



manipulations like visual and vestibular 
can be used to improve somatosensory 
control as athletes continue the journey 
to back to competition.

THE DYNAMIC SYSTEMS THEORY

The Dynamic Systems Theory (DST) 
gives us a framework for which we can 
assess and treat, truly creating “func-
tional training” programs for our clients. 
The DST states that the sensorimotor 
system of a given person is dependent 
upon the health or dis-ease of the organ-
ism, the task, and the environment in 
which the task is being executed. 

These three things—the task, the organ-
ism, and the environment in which the 
movement is being performed—will 
all dictate which movement pattern is 
selected by the patient.

Let us look at these in more detail.

Organism constraints: A healthy organism 
can use multiple degrees of freedom to com-
plete a task.

The concept of functional variability 
tells us there are many ways for a person 
to complete a task. In general, the SMS 
will organize itself in a way that is simple 
for the nervous system or conserves the 
overall energy of the organism.

For example, as you are reading this, 
reach up and touch your nose. Did you 
use your right hand or left hand? Which 
finger did you use? Did you bring your 
arm up and round your neck or did you 
bend your elbow to raise your arm to 
touch your nose?

There are multiple ways for the SMS to 
execute this goal of “touch your nose.” 
The SMS probably took the easiest way 
it knew how: Most of us use our domi-
nant hand and the index finger we typi-
cally use to point to things. The SMS has 
developed an efficient way of doing such 
tasks. There is no “wrong” way to touch 
your nose. You most likely did it in the 
simplest, most efficient way you knew.

Now, if you had a broken dominant arm 
in a cast, you could not use that arm. 
The organism now has fewer degrees of 
freedom from which to choose to per-
form the movement. It can only use the 
non-dominant arm. 

Dis-ease of a system due to injury, neu-
rological deficit, or pain will all diminish 
the degrees of freedom the SMS has to 
perform a task. In this way, the SMS has 
less functional variability.

When manipulating the organism within 
the DST, we can have the organism 
close both eyes or turn the head, track 
a moving object, perform a cognitive 
task while moving, or do an unrelated 
upper-extremity activity while perform-
ing a lower-body movement. 

Manipulating the organism to change 
the degrees of available freedom allows 
us to provide our clients with functional 
variability. 

This is something most athletes need as 
they return to sport, as there are multi-
ple things to think about and do in addi-
tion to just running forward.



Task constraints: The task we are asking 
the person to perform can have varying degrees 
of difficulty.

Manipulating the task is often the most 
common way practitioners change what 
is being done from a rehab or perfor-
mance standpoint. 

For example, when we ask people to 
squat, they can do it in a variety of ways. 
They can squat on two legs, squat on 
one leg, front squat, back squat, goblet 
squat…the list goes on and on. 

Manipulating the task is an essential 
component to the DST, but we need to 
remember it is only one component.

Manipulating the task takes into account 
a person’s base of support and center of 
gravity. Typically, we can make a task 
harder by decreasing the base of sup-
port—such as moving from two legs to 
one leg—or altering the center of gravi-
ty by bringing them from the ground to 
standing, to holding something overhead 
or out in front. Progressions and regres-
sions of a task often take into account 
both of these variables.

Environment constraints: If we ask a 
person to bring a package across the room, it 
may be a simple, predictable task.

The person may pick up the box, turn 
around, walk across the room, and 
put the package down. However, if we 
ask again, but turn on loud music, put 
obstacles in the way, and have other 
people running around in the path, this 
becomes an unpredictable environment. 
The SMS now has to make decisions to 
safely perform the task.

We can manipulate the environment 
in several ways. We often think about 
eyes closed versus eyes open, which is 
an organism constraint, but what about 
varying degrees of light? 

Think about a day game versus a night 
game in baseball. During the day, 
people talk about shadows that go across 
the field. The players’ eyes remain open, 
but the light will alter what they see and 
when they see it. 

Imagine practicing hitting in your back-
yard versus hitting in front of 50,000 
people screaming and yelling, some-
times directly at you. 

Think about obstacles that may be in the 
way when completing a task. Running 
from first to second seems pretty direct, 
but sometimes a middle infielder cover-
ing the base will be in the way. The task of 
running to second just got more difficult 
because of the change in environment.

Consider running a marathon. If you 
trained in 60-degree weather the entire 
time you prepared, on a 60-degree event 
day, you would know exactly how much 
and how often you needed to drink to 
stay hydrated, what you needed to eat 
for energy, and what you needed to do 
to recover. 

If you get to the event and it is 90 degrees, 
all your training may be out the window. 
You may be running the same distance, 
along the same route, but the environ-
ment is very different. Your time may be 
slower than you expect; your hydration 
needs will change and your post-race 
recovery will be extremely different. 



The changed environment made your 
task a lot more difficult.

CLINICAL PEARL
Dynamic Systems Theory 

IS functional training

•	 Affect the organism—in-
crease the degrees of free-
dom the organism has to 
complete the task

•	 Alter the task—manipulate 
the base of support or center 
of gravity

•	 Change the environment—
alter the sights, sounds, or 
surface of training

PROVIDING A FRAMEWORK 
OF FUNCTIONAL TRAINING

You can see how the Dynamic Systems 
Theory can provide a framework of 
“functional training.” The organism 
constraints will limit the number of 
degrees of freedom available to perform 
a task, and the environment can signifi-
cantly impact the way the task is per-
formed. We can also make the task more 
difficult by altering the base of support 
or center of gravity.

Using principles from the DST can 
provide you with a systematic way to 
challenge the SMS. As discussed, task 
manipulation is often the easiest and 
most common way for a practitioner to 
progress an exercise program. 

However, if all we do is change the task, 
we are missing out on two key elements 
of the DST. 

The next time you have the opportunity 
to experiment with programming, try 
not changing the task for two weeks. 
Instead, during week one, alter the 
organism. 

For example, if you have your clients 
performing a squat—the task—you can 
manipulate the organism by having 
them squat while looking left and right. 

Quite frankly, that is most likely how 
they would perform the task anyway; 
rarely do people squat to the ground 
with perfect form while looking straight 
ahead. Chances are, they might be 
talking to someone, looking one direc-
tion, squatting down, maybe looking 
down to pick up an object, and then 
return to standing.

Another example would be to have 
them take their shoes off, or have them 
perform a cognitive task as they squat—
have them to count to 100 in threes. 

Does their form change? Have them 
track a swinging ball while performing 
the squat—does eye movement alter 
their execution of the task?

Next, alter the environment. Have the 
person perform the task with music 
blaring, or perhaps without it if music is 
normal, with the lights off—be safe—or 
outside, on a balance beam, on foam, or 
in sand. 

How does manipulating the environ-
ment change the execution?



When you begin to consider manipulat-
ing more than just the task, you will find 
week’s worth of progressions without 
ever changing the exercise.  

This is the framework for “functional 
training:” giving the organism as many 
degrees of freedom possible to perform 
any task, in any given environment.  

CLINICAL PEARL
Functional training—giving the 
organism as many degrees of free-
dom possible to perform any task, 
in any given environment  

THE VISUAL SYSTEM: WHAT YOU 
SEE IMPACTS HOW YOU MOVE

Our eyes are one way the motor system 
receives feedback. We cannot ignore 
the importance of touch or hearing in 
providing context that helps us decide 
which movement patterns to access and 
deploy. However, just two and eight per-
cent, respectively, of the brain’s sensory 
neurons are devoted to these, while 30 
percent deal exclusively with input from 
the visual system.198

Altering the visual system in a way that is 
meaningful can be a great way to manip-
ulate organism constraints. The most 
common constraint a clinician or coach 
will do is to have people close their eyes. 
This is a fine constraint manipulation, 
but how realistic is that to sport? Usually 
the athletes’ eyes will be open and they 
will not be looking straight ahead on a 
fixed point.

Consider, for example, standing on a 
single leg. You can have people stand on 
one leg and close their eyes. 

Alternatively, you could have them stand 
on one leg, keep their heads straight 
forward, and have their eyes follow a 
moving ball on a string dangling in front 
of them. 

You could have them keep their heads 
straight and look up and to the left or 
right, focusing on something in their 
peripheral vision while they perform the 
task. You could use glasses that prevent 
the use of peripheral vision. You can 
have them track a moving object with 
just their eyes or with the entire head 
while performing a task.

There are multiple ways to alter vision, 
more than just having the eyes open or 
closed. These other considerations are 
often more specific to what an athlete 
would be doing on the field. Consider 
the addition of sunglasses, helmets, or 
tinted contacts to your rehab progres-
sions if your athletes use these devices in 
their sport.

THE VESTIBULAR SYSTEM: 
BALANCE IN MOTION

When athletes are coming back from an 
injury, balance and proprioception are 
often the biggest challenges—the recog-
nition of where they are and how they 
are moving through the environment. 

They also often struggle with maintain-
ing equilibrium. To restore this in the 
past, we mistakenly had them spend a 



lot of time on balls and balance boards—
tippy surfaces we thought would help 
restore reactive balance.

If we consider most sports, the ground 
itself is not moving or tilting unless we 
are talking about water and some winter 
sports. Rather, the athlete is moving over 
the ground. The ground is not unstable; 
it is uneven. This is why we have athletes 
work on restoring the vestibular input 
and control on a stable terrain. 

The TerraSensa® is a useful complement 
to this, particularly if conditions pre-
vent us from getting the athlete outside, 
because it features bumps and divots 
that simulate variable topography.
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Photo 7.1—TerraSensa

Altering the surface upon which a move-
ment is performed is a common practice 
among practitioners. 

The typical progression is to place some-
one on an unstable surface, such as a 
foam pad or half ball. 

However, rarely will an athlete be in a 
position needing to manage an unsta-
ble surface—what will most likely be 
encountered is an uneven surface. 

Using a product like the TerraSensa can 
give the practitioner a way to do this 
indoors, challenging the client in a more 
safe and controlled manner than outside 
on a field.  

Having an athlete train on an unstable 
surface is not wrong; it is just one ele-
ment in a list of proprioceptive variables 
we can manipulate. 

Uneven surfaces are just as stimulating 
as unstable surfaces. Having people 
work on different surfaces—ideally 
related to the terrain they will compete 
on—is a key component in altering pro-
prioceptive input.

In addition to requiring input from the 
visual system, touch, and proprioceptive 
feedback, we need accurate information 
from the vestibular system. 

Some of this comes from the eyes and 
is tied to the visual system, but data 
from how we are moving—particu-
larly through rotation and in linear 
motion—is controlled by the utricle, 
saccule, and semicircular canals in each 
ear. The ability of this system to collect 
and transmit data can be compromised 
by an injury event, particularly when it 
involves trauma to the head.199

It is also effective to ask the athlete to 
change the head position during move-
ment by looking up or down. Often, we 
might have an athlete perform single-leg 
balance activities while looking up, 
down, to the right, and to the left. 



This change of head position will stim-
ulate the semicircular canals of the 
vestibular system and challenge the neu-
romuscular proprioceptors contained 
in the ligaments and joints of the lower 
extremity.

Changing head positions mimics what 
athletes often do on the field—moving in 
one direction while looking in another. 

Think of a wide receiver running down 
the field. His eyes are not closed and he 
is not standing on an unstable surface. 
He is running linearly, perhaps on an 
uneven surface, looking over his shoulder 
for the ball, running one direction while 
turning his head in another. Combine 
that with people running next to him 
or grabbing at him, plus the roar of the 
crowd, and you now have a significantly 
challenged the sensorimotor system.

We can apply these techniques to any 
athlete who is recovering from an injury 
and finding it hard to regain balance 
and proprioception.200

Vestibular rehab techniques are com-
monly used when rehabilitating concus-
sion patients and are a highly specialized 
series of vestibular stimulation based on 
the specific trauma. 

This type of vestibular rehabilitation is 
beyond the scope of this text, but it is 
important to be aware of the techniques. 
They can be used with anyone having 
trouble with balance and propriocep-
tion post injury.201

DYNAMIC NEUROMUSCULAR 
STABILIZATION AND 
SOMATOSENSORY CONTROL

As we explored in Chapter Five, DNS 
enhances motion segment function and 
emphasizes the neurological aspects of 
stabilization in addition to the physical 
requirements. Using DNS techniques 
can also improve somatosensory control 
and the quality of movement outputs by 
recalibrating the inputs that are often 
disrupted by injury.

In his book Therapeutic Exercise: From 
Theory to Practice, Michael Higgins states 
that neuromuscular control—psycho-
motor, as we referred to it in the earli-
er chapter—does not just happen, but 
rather has a couple of precursors. One 
of these is:

“It requires somatosensory system input 
and works in conjunction with volun-
tary muscular activation to provide 
dynamic joint stability.”202

We cannot expect people to stabilize 
when not collecting accurate informa-
tion about where they are in the envi-
ronment, how the body is moving, and 
the tension the muscles are creating. 
Injury can disrupt all of these.

One of the ways DNS improves athletes’ 
somatosensory control is by helping the 
body relearn primitive reflexes. The 
DNS school divides primitive reflexes 
into two subcategories: righting reflexes 
and postural reactions. 

We do not only see righting reflexes in 
action with humans, but also in animals. 



If you flip a dog over, it will immediately 
turn its head up and try to right its eyes. 
The same is true in children once they 
reach a certain developmental stage and 
can roll themselves over.

The human body is constantly trying to 
return to a homeostatic state. One way 
we do this is to get the head aligned so 
we can use our eyes to inform the brain 
about positioning and environment.

You can see an example of a postur-
al reaction if you hold a baby upright, 
and then rotate the body face-forward 
as if falling. The baby will automatical-
ly extend the legs backward, shoot the 
arms forward and spread the fingers to 
prepare to break the fall. This is known 
as “the parachute reflex” and is a hall-
mark of “normal” development, usually 
occurring before a baby can walk. 203

Primitive reflexes and reactions occur in 
infants and then either disappear, are inte-
grated into more fundamental patterns, 
or continue throughout the lifespan.

The postural reflexes and righting reac-
tions that disappear within the first year 
of life are integrated into more funda-
mental patterns, helping to support 
higher-level motor activities. 

Although the actual reflexes are no 
longer present, the fundamental patterns 
they helped create are still available. By 
including activities that involve aspects 
of the reflexes, such as head movements 
during lower-extremity exercises, we 
can “tap into” the underlying reflexes to 
help strengthen motor control.

Next, the reflexes and reactions all 
have one thing in common: They are 
reflexive and do not require conscious 
thought to produce the motor response. 
These reactions were the low-level 
motor outputs—think spinal level motor 
control—that were created by the SMS 
to gradually progress from fundamental 
to transitional to functional postures as 
the body matures.

As higher-level motor responses were 
developed by the SMS, the reactions 
were integrated into these patterns. 
The reflexive nature of these primitive 
patterns can be put to use in our reha-
bilitation efforts if our interventions 
include activities that simulate the same 
type of reactions.

Choosing reactive techniques to help 
stimulate muscle activation and pattern 
engagement can be a very powerful 
technique for improving muscle activa-
tion and movement patterns. While we 
may not be working to actually restore 
primitive reflexes, any exercises that 
force the body to react to a stimulus will 
help facilitate our goals of muscle activa-
tion and improved movement patterns.
When an athlete is injured, such natural 
reflexes and reactions can cease to func-
tion well. Sending a patient to a DNS 
practitioner, or any practitioner who 
understands these concepts, can help 
restore the somatosensory and neuro-
muscular pathways by reinforcing these 
basic primal reflexes. 

This advances the rehab by improving 
how the brain gathers and processes 
information about body positioning, 
balance, and stabilization in space.



There are other techniques such 
as Feldenkrais® and Neurokinetic 
Therapy™ that are similar and worth 
our consideration. 

YOGA—ORIGIN AND A MODERN 
APPLICATION FOR 
SOMATOSENSORY TRAINING

Yoga in its various forms can be help-
ful in improving a variety of movement 
dysfunction and has its place within the 
bridging-the-gap continuum. 

Yoga is a poor choice if you want to work 
on power development or hypertrophy 
from a muscle-development standpoint. 
Yoga is fantastic for balance, proprio-
ceptive training, organism and task con-
straints, and assisting in reestablishing 
the motion segment after injury.

I went to my first yoga class in 2002. 
We sat in a quiet room and held each 
posture for a long time. It felt like it was 
taking for-ev-er! I hated it and could not 
wait to get out of the room, promising 
myself never to return to yoga. 

Five years later a studio opened near my 
house and a friend convinced me to go. I 
went kicking and screaming, going only 
because she bribed me with the promise 
of brunch and mimosas after the class.

That class was nothing like the earlier one. 
The teacher walked in sporting a han-
dlebar mustache and a mullet, smelled 
of a certain herb, told us to come to the 
top of our mats, and turned on Snoop 
Dog. We proceeded to flow through one 
of the most difficult exercise classes of 

my life. I was dripping sweat by the end, 
proclaiming my newfound love of yoga.

I continued my practice intermittent-
ly, sometimes more consistently than 
others, until I obtained my 200-hour 
teacher certification in 2015. To this day, 
my favorite practice is Vinyasa flow. Mix 
that with a tattooed teacher playing good 
music and talking about how important 
it is to be a good to ourselves, others, 
and the earth…well, I am hooked.

Yoga arrived in the United States in 
the 1930s and was first studied as part 
of Eastern philosophy. It began as a 
movement for health and at the time 
promoted vegetarianism. In the 1960s, 
the countercultural youth movement 
became interested in anything and 
everything Eastern. 

Within a few years, some of the more 
open-minded doctors began prescribing 
yoga for stress management. Since then, 
yoga hit the mainstream and became big 
business, with a yoga studio seemingly 
every few city blocks, and companies 
like Lululemon and prAna going global. 

Yet, the struggle between Eastern and 
Western philosophies exists to this day. 
Western philosophies focus on anatomy 
and physiology and systems like muscu-
loskeletal, neurological, psychological, 
and synthetic medications. Eastern 
philosophies draw from yin and yang, 
the five elements of fire, water, wood, 
earth, metal, and herbology—what 
many consider alternative medicine.

While Western medicine drills down to 
what is happening in a specific area with 



a microscopic view, Eastern medicine 
has a wider, more holistic macroscopic 
approach. 

Despite their inherent differences, we 
can incorporate elements of Eastern and 
Western practices to help our athletes 
fully recover and improve long-term 
wellness. If you are new to Eastern disci-
plines, but are interested in incorporating 
them to improve somatosensory control, 
it is a great idea to start with yoga.

Yoga challenges the vestibular and 
proprioceptive systems by continually 
changing the participant’s base of sup-
port and body position, and requiring a 
transition between postures while main-
taining balance and motor control.204

One of the reasons yoga helps improve 
sensory input is that it forces the person 
to be mentally and physically present. 
One of the keys of yoga practice is to 
create an internal environment that 
minimizes external stimulation and dis-
traction and encourages concentration 
and focus.205 

CLINICAL PEARL
Why practice yoga? 

To get comfortable with being 
uncomfortable

TYPES OF YOGA PRACTICES

There are many different types of yoga. 
If you are interested in testing yoga, 
try several different variations before 
declaring “I hate yoga” like I once did. 

You may dislike one type of practice, but 
take to another. 

The type I connect with most is Vinyasa, 
which centers on linking breath with 
movement. Every movement is con-
nected with an inhale or an exhale. 
Inhalation and exhalation is used spe-
cifically to either deepen a posture or 
lengthen it. We use breath control in 
Vinyasa yoga to facilitate stability or 
mobility depending on the position.

Yin yoga is a slow-paced style that 
involves holding postures for five min-
utes or longer. Bernie Clark of yinyoga.
com refers to the practice as being more 
yielding, passive, and quiet than other 
more active variations that emphasize 
the yang element. 

It is believed to benefit the immune 
system, organ health, and, as with other 
types of yoga, stress management.206 Yin 
yoga can be good for relaxation if you 
are feeling “tight,” but remember, in 
our world of sports performance, things 
become tight for a reason. 

Yin yoga can be calming and help us 
take much-needed time to slow down. If 
an athlete is sympathetic-dominant and 
finds it difficult to ease into parasympa-
thetic recovery, yin yoga can help.

Restorative yoga involves active relaxation 
and often employs props or tools to sup-
port the body. This can be a nice option 
for people who have significantly limited 
range of motion and flexibility. 

In the performance world, we are so 
afraid of static stretching that we have 
almost abandoned the technique. 



We took several studies that showed an 
immediate or short-term decrease in 
power after static stretching, and as a 
result, we have literally tossed the entire 
technique out the window. 

Static stretching, such as the kind used 
in restorative yoga, can be good if used 
at the right time and in the correct con-
text. Immediately after performing the 
technique, static stretching appears to 
affect the visco-elasticity properties of 
the muscle and tendon unit. 

However, when performed regularly 
and not before activity, there does not 
appear to be a change in visco-elastic 
properties, making static stretching a 
viable option on an off-day or after bal-
listic activity.207 

Stretch-induced hypertrophy can occur, 
which can contribute to greater force 
production and increases in the veloc-
ity of muscular contraction. This was 
shown to apply across gender, age, and 
athletic level.208

Though static stretching should not take 
the place of soft-tissue work or be used 
before training or competition, it does 
have a place at the end of a non-com-
petition or training day, or as part of the 
recovery phase of a periodization plan. 

The static stretching employed in restor-
ative yoga can also be useful when 
bridging the gap from rehabilitation to 
performance because it also emphasizes 
breath control, which can help improve 
the sensory input mechanism disrupted 
after injury.

We have touched on just a few yoga 
types; there are many more, including 
Bikram, Ashtanga, Hatha, Iyengar, and 
Anusara. Seek out, learn about and, most 
importantly, try several different types to 
see what fits practically and philosophi-
cally within your training and treatment 
philosophy.

PRACTICAL APPLICATIONS OF 
YOGA IN THE BRIDGING-THE-GAP 
CONTINUUM

Now that we have looked into some dif-
ferent types, it is time to explore how you 
can apply yoga when working with ath-
letes to enhance somatosensory control.

Before introducing yoga to your ath-
letes, there are a few precautions. First, 
be aware of how each athlete’s injury 
history might affect the ability to get into 
and sustain certain postures, and make 
this clear to the yoga practitioner. The 
last thing you want is to create a setback 
or to reinjure the affected area.

Second, be aware of your client’s heat 
tolerance. If there is an underlying car-
diovascular issue or problems like faint-
ing or other signs of heat exhaustion 
or dehydration during hot preseason 
practices or games played in high tem-
peratures, advise against styles of yoga 
in heated rooms that could further exac-
erbate dehydration.

Finally, as with every exercise you have 
your athletes perform in the gym, in the 
treatment room, or on the field, be sure 
that form comes above all. It is better 
for someone to spend weeks mastering 
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BRIDGING THE GAP FROM REHAB TO PERFORMANCE

a few basic postures than to rush ahead 
to more demanding positions and get 
reinjured. Remember, we are striving 
for greater body control, not less.

You do not have to become a yogi your-
self, but please find a practitioner you 
trust so you can add yoga to your bridg-
ing-the-gap toolbox. For further reading 
on yoga, I refer you to Yoga Alliance at 
www.yogaalliance.org.

SUMMARY

Overall, the somatosensory system is the 
driver to all movement. Sensory input 
dictates motor output. 

The nervous system can select multiple 
ways to execute a movement pattern, 
allowing “healthier” systems more free-
dom of movement and therefore more 
functional variability that is vital to 
healthy movement.

There is no perfect way to perform a 
movement pattern. The nervous system 
will select an appropriate pattern based 
on the limitations of the organism, the 
task, and the environment. 

Consider the qualities of touch, proprio-
ception, vision, hearing, and vestibular 
when creating movement-program 
interventions.

http://www.yogaalliance.org
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CHAPTER EIGHT 
OTHER CONSIDERATIONS FOR OPTIMAL FUNCTION

When Brian Grasso asked me to present 
at an International Youth Conditioning 
Association conference years ago, I asked 
him why he wanted me to speak since I 
do not work with kids. He said he knew 
I primarily worked with professional 
athletes, and that I must see problems 
I wish had been addressed when these 
athletes were younger. 

He wanted me to talk about fixing issues 
that were once small and easily correct-
ible—before they became big problems 
in the major leagues. Brilliant!

With this “start at the beginning” 
approach in mind, here are some must-
do considerations for optimal function 
in athletes of any age and in any sport, 
whether pitching in Little League, col-
lege baseball, the minor leagues, or 
Major League Baseball. The takeaway 
is that we are never too young to start 
moving well, and it is rarely too late to 
start correcting fundamental positional 
and movement problems.

The elements in this chapter are things 
I do, assess, and address with every 
person I work with, despite gender, 
despite sport, and despite position. I am 
sure you could organize each of them 
somewhere along the Bridging the Gap 
continuum, but in my mind they form 
the foundation of my evaluation and 
treatment across the board.

The reason this section is here, at this 
point in the book, is that before I move 
on to further loading of a patient, I 
check on these fundamentals. If I try to 
load an athlete with weight or speed and 
these are not addressed, we see setbacks 
that cost us time as we move toward 
performance. These areas represent the 
beginning of my transition from rehab 
to performance.

In this chapter, we will break down the 
following topics:

Breathing

Dealing with the diaphragm

Reeducating the diaphragm

Movement and breathing— 
Breathing and movement

Breathing and mobility

Breathing and stability

Paradoxical breathing and hip tension

Posture

Thoracic mobility

Lumbar spine rotation

The spine and shoulder mobility

The thoracic spine and the autonomic 
nervous system

Moving through the hips

Foot health

Education



BREATHING

When talking about universal consid-
erations for all clients, we should start 
with the most elemental action of all: 
breathing. There is a reason Pilates and 
yoga place such a premium on breath-
ing—if you can control your breath, you 
can control your life. This might sound 
a little “hippie,” but it is a fact.

Emotions and actions can profoundly 
influence breathing. Think of when a 
person wakes up from a nightmare. The 
breathing will be fast and shallow, with 
the heart pounding in the chest.209 

The same happens in sports. For exam-
ple, in baseball, teams play 162 games 
in 183 days, not including spring train-
ing or playoffs. That is a lot of baseball. 
Then, finally, we move into October 
and a team makes the playoffs, where we 
hear the announcers say, “That guy has 
been here before.” Having players on a 
team who have been under the pressures 
of a game of that magnitude can help 
the team stay focused, stay calm, and 
“play their game.” 

If a person on the team has never played 
in the playoffs, the intensity of a play-
off game is higher. There are more 
people in the crowd than in the normal 
season—the game may be sold out. The 
athlete gets nervous because there is 
more at stake. The emotional aspect of 
what is on the line can change what is 
fundamentally the same thing the team 
has been doing since February—playing 
a baseball game.

When pressure is ramped up, the mind 
races, the heart rate goes up, and the 
breathing rate increases. It is difficult 
to control your racing mind, and you 
cannot consciously control your heart 
rate. What do you have to focus on? 
Your breath—you can slow down your 
breath.

Slowing your breath also slows your 
mind. Deep breathing stimulates the 
parasympathetic nervous system, which 
slows the heart rate. When you control 
your breath, you control your mind.

In isolated situations, rapid, shallow 
breathing is all right, and in the case of 
a fight-or-flight response to danger, it 
is necessary. We also see this breathing 
after a fast sprint. Increasing the respi-
ratory rate is the body’s first attempt at 
increasing oxygen levels in the system.

The trouble is, too many of us are stuck 
in this undesirable breathing pattern, 
where we are breathing faster than we 
should and more shallow than is ideal. 
We automatically breathe from the chest 
and neck, and take the diaphragm out of 
the equation, when it should be a prime 
mover in the breathing pattern. 

The prime mover—in this case, the dia-
phragm—becomes a synergist, and the 
synergists to breathing—the scalenes, 
sternocleidomastoid, levator scapula, 
and more—become prime movers. 

We have a psychomotor control issue 
that can eventually lead to neck pain 
and possibly back pain as well. 



While athletes’ resting respiration rates 
will vary slightly based on a number of 
factors, the range should typically be 
eight to 14 breaths per minute. Anything 
above this, the person is likely to be stuck 
in an apical breathing pattern—the type 
that involves the most movement in the 
upper chest and neck areas.

This apical breathing reduces the 
amount of oxygen in each breath, and 
the breathing rate becomes too rapid 
in an effort to make up for the lack of 
needed oxygen. 

This also has consequences for soft 
tissue, the mental state, and the nervous 
system. The metabolic cost of apical or 
clavicular breathing is far higher than 
that of taking diaphragm-driven breaths, 
and that leaves us with less energy.210

There are also soft-tissue implications to 
apical breathing. The intercostals and 
other rib muscles can shorten, as can 
the pectorals and other chest muscles.211 

As we have removed the job of the 
diaphragm as a prime mover and sta-
bilizer and likely reduced activation of 
the abdominals, the body has to find 
stability elsewhere. For that, it will des-
ignate another prime mover—perhaps 
the hamstrings, the psoas, or the pelvic 
floor—to provide stability to the lum-
bopelvic hip complex.

Now we end up with excessive 
upper-quarter tension that manifests 
itself in chronically stiff traps, scalenes, 
levator scapulae, and other soft tissues 
of the upper and middle back and neck. 
Lower-back issues can also develop or 
are exacerbated.212

The cause of those nasty headaches your 
clients are struggling with? For that, you 
can often look to the tension created by 
the apical breathing.

This so-called “stress breathing” tells 
the brain that we are in a continual state 
of high alert. The sympathetic state 
becomes far more dominant than its 
parasympathetic “rest and digest” coun-
terbalance, making it difficult to relax 
and recover. 

This in turn affects heart rate and ele-
vates levels of stress hormones such as 
cortisol. We feel anxious and panicked 
because our faulty breathing mechanics 
are telling us to feel that way.213

Many athletes live in a sympathetic state. 
There is constant stimulation at home, 
on the field, from the press, and from 
self-imposed expectations. The athletic 
body is under constant stress from the 
rigors of training and performing. 

Sleep is often compromised due to travel 
and odd schedules. Under-recovery 
or over training, or both, is common. 
Breathing—yogic breathing, specifical-
ly—has been shown to balance the auto-
nomic nervous system by influencing 
heart rate, altering CNS excitation, and 
altering neuroendocrine functions.214

This is why breath control is an import-
ant therapeutic exercise: It can solve or 
reduce the impact of all kinds of issues 
that other therapies cannot touch. 

It has the potential to reset the nervous 
system, enhance mood and energy 
levels, reduce anxiety, lower blood pres-
sure, improve immune system function, 



improve rib, thoracic spine, and neck 
mobility, and much more.215

This all starts with the diaphragm.

DEALING WITH THE DIAPHRAGM

It might sound weird, but I love the dia-
phragm. The lats used to be my favorite 
muscle until I discovered how complex 
and extensive the role of the diaphragm 
is in everyday function.

For starters, it is anatomically freakish, 
running from the underside of the ribs 
to the T6 vertebrae, then down to L2 on 
the left and L3 on the right. 

As an anatomy refresher, the psoas runs 
all the way from the front of the femur 
up to L1, which means there is a direct 
anatomical connection between it and 
the diaphragm. When I say that breath-
ing, lumbar stability, and the hip are 
connected, you can take it literally.

As you know, when a body lacks primary 
stability, it will create it. The diaphragm 
is not only meant to be a respirator, but 
is also a stabilizer of the spine. However, 
a body will always choose breath over 
stability, and if it has to give up stability 
from the diaphragm in favor of breath, 
another part of the body has to replace it.

What does the diaphragm attach to? 
The psoas. How many of our clients say 
they have “tight hip flexors”? Most of 
them, and of course they do! They are 
trying to create secondary stability in an 
environment that inherently lacks it. 

Then we try to “massage and stretch 
the psoas” and wonder why nothing 
changes. If we do make a change, we 
wonder why it is short lived. 

If we do not address the improper use of 
the diaphragm, we will never decrease 
the hip flexor tone we spend so much 
time trying in vain to alter.216

We are not only dealing with down-
stream tension in the hip flexors on the 
anterior side, but also stiffness in the 
lower back and inefficient position of 
the glutes on the posterior side. When 
combined with the excess tension at the 
front of the hips, this fundamentally 
alters the lumbopelvic-hip relationship 
and can lead to a cascade of other bio-
mechanical issues farther up or down 
the kinetic chain.

Then, because of the diaphragm’s 
attachment in the thoracic spine, it 
is also tied to the musculature of the 
middle back—not to mention its link to 
the ribs, intercostals, and upper abdom-
inals on the anterior side. If we are not 
taking deep breaths, the ribcage does 
not expand as it is supposed to; the 
ribs become stiff and the thoracic spine 
becomes hypomobile.

The same is true on the reverse side of 
the body in the soft tissue of the thoracic 
spine. If a client is struggling with tight-
ness or soreness in the middle back, the 
breathing pattern is likely the culprit 
or at least a contributing factor. Such a 
mobility restriction can limit thoracic 
extension, flexion, or rotation, or pro-
duce the feeling of being “stuck” in tho-
racic extension or flexion.



This is a big problem in many sports, 
particularly those like baseball and 
tennis or any kind of paddling.

REEDUCATING THE DIAPHRAGM

We first need to reeducate the dia-
phragm to function as both a respira-
tor—the prime mover for breathing in 
and out—and a stabilizer. Ideally, the 
diaphragm should set the tone for the 
entire lumbar-pelvic complex, but when 
we are stuck in apical breathing, this is 
not the case.

Obayashi et al217 looked at 26 swimmers 
and measured their spinal curvature 
and isometric trunk strength before and 
after inhalation and exhalation respi-
ratory training using a spirometer. A 
spirometer is a device used to train both 
inhalation and exhalation muscles via 
resistance during breathing activities.

They performed this training three times 
per week for 10-minute sessions, for four 
weeks. They found that the participants 
in the exercise group had a decrease in 
thoracic kyphosis of 5.5 degrees, and a 
decrease in their lumbar lordosis by 3.3 
degrees. By stimulating the local core 
stabilizers and retraining the diaphragm 
through resisted activity, they could sig-
nificantly change posture.

While this is a small study and needs 
to be taken in the context of healthy 
subjects, it is nonetheless an interest-
ing one. It needs to be replicated with 
more simple spirometers for training 
purposes, and needs to be recreated in 
subjects with pain. However, it begins to 
give us some insight that breath-based 

training has the potential to have sig-
nificant implications for both structure 
and function.

MOVEMENT AND BREATHING, 
BREATHING, AND MOVEMENT

Breath facilitates movement.

Movement facilitates breath.

Breath facilitates stability.

Stability facilitates mobility.

Breath Facilitates Movement
Breathing should be three-dimensional. 
When trying to emphasize diaphrag-
matic breathing, it is common to ask 
an athlete to lie down on the floor and 
breathe so the belly rises and falls, but 
this is not the only place there should be 
movement. Yes, we call it “diaphragmat-
ic breathing,” but it is also costal. There 
should be some lateral, anterior, and 
posterior expansion in the chest cavity 
as well. Our lungs do not live in our abs.

If you put a tape measure around a 
person’s ribcage and ask for a maximal 
inhale followed by a maximal exhale, 
you should see a change in expansion 
by 2.5 centimeters from one extreme to 
the other.218 

If you do not see this change, you can 
assume one of two things: Either there is 
a true, possibly structural hypomobility 
of the rib cage, or there is a dysfunction-
al movement pattern preventing proper 
use of the diaphragm as a prime mover 
for respiration.



When thinking about the relationship 
between breathing and movement, 
remember, this is a two-way street. If 
you want to see how breathing can 
facilitate movement, sit on the edge of 
a chair with great posture and take in a 
big breath. Your chest will rise toward 
the ceiling and you will get thoracic 
extension. 

If you forcefully exhale, your chest drops 
and you get a little spinal flexion. If you 
think about breathing into your left side, 
you will feel yourself perform a slight 
sidebending to the right. If you put your 
hand on your ribs on the right side and 
focus on breathing into your hand, you 
will feel yourself slightly bend to the left. 
Breath clearly facilitates movement.

With this breathing-and-movement 
relationship in mind, we can use inhala-
tion to achieve better thoracic extension 
while mobilizing a kyphotic client. 

We might also use it to enhance thorac-
ic rotation left and right. In addition, 
we can use exhalation to improve tho-
racic flexion.

Movement Facilitates Breath
On the flip side, movement can also 
facilitate breathing. If you again sit on 
your chair, bend to the left and breathe, 
it will be your right side that feels like it 
is filling with air. 

If you slump over, you will notice your 
breath is directed toward the posterior 
side. Now if you sit up straight in the 
chair with your chest sticking out, you 
will see your anterior chest expanding as 
you breathe in.

In essence, movement or position can 
influence breath.

Think about a person who has a flat 
thoracic spine, which is reduced thorac-
ic kyphosis. Consider what branch of 
the autonomic nervous system lives in 
the thoracic spine: the sympathetic ner-
vous system—our flight or fight system. 
When a person is in a position of con-
stant thoracic extension, this is pushing 
the sympathetic nervous system toward 
the “on” state. 

Encouraging a more flexed thoracic posi-
tion can decrease this constant stimulus 
to the sympathetic nervous system and 
can help reduce the stress and anxiety—
see later in this chapter for more on the 
relationship between the thoracic spine 
and the autonomic nervous system.

It can also allow people to break the 
shallow, apical breathing pattern in 
which they may be stuck. If you put 
people into a slumped position like a 
child’s pose, they are forced to breathe 
into the posterior thorax. 

This will help mobilize the thoracic 
complex and encourage some parasym-
pathetic activation via deep breathing.

Photo 8.1—Child’s Pose

Child’s pose is one of the first poses 
taught in a yoga class. 



Despite being a position of rest, it may 
not feel restful to many people. 

Child’s pose requires significant ankle, 
knee, hip, and spine mobility, and it may 
prove to be a very challenging position 
for your athletes. You can use folded 
blankets or towels as support behind the 
knee or hips when needed, working your 
way toward the full expression of the 
pose as they gain more mobility. 

You will notice that people might get 
anxious because they cannot figure out 
how to breathe in this position—you 
have taken their compensatory move-
ment pattern away from them. 

If this happens, flip the child’s pose into 
side lying and have them hug their knees. 
This will make them a bit less claustro-
phobic, yet still give you some of the 
results you are looking for when using 
postural-directed breath for improving 
thoracic flexion.

Photo 8.2—Side Lying Child’s Pose

Performing child’s pose in a side lying 
position can be less demanding on the 
joints than the full pose. In addition to 
being easier on the ankles, knees, hips 
and spine, it is an easier position in which 
to breathe. 

When in child’s pose, people may have 
a difficult time breathing if they lack 
proper thoracic spine and rib mobility. 

This can create anxiety and result in the 
opposite effect you were intending. 

Performing the pose in side lying allows 
more room to breathe, improves rib and 
thoracic spine mobility, and is a nice 
regression to the full pose. 

This is just one example of how various 
movements and postures can help adopt 
and facilitate better breathing.219

In essence, movement or positions can 
profoundly affect breath.

Breath Facilitates Stability
Facilitating stability is an additional way 
in which diaphragmatic breathing can 
improve performance. If you put your 
hands on your obliques, which have two 
subsets—internal and external—and 
then powerfully exhale, you will feel 
those muscles contract. This forceful 
exhalation gets into what is called the 
“expiratory reserve volume.”

That may be a term you have not heard, 
so let us review some fundamental 
breathing nomenclature.

As you sit and read, you are respirating. 
Unless you are really excited about this 
book, you should not be taking overly 
deep breaths while reading. This normal 
breathing pattern for exhalation and 
inhalation is called tidal volume.

Tidal volume involves a concentric con-
traction of the inhalation muscles, where 
the diaphragm and external intercostals 
are prime movers, followed by an eccen-
tric contraction during the exhale.



If you take a deep breath, you are get-
ting into the inspiratory reserve volume. 
The lungs can hold way more air than 
what we naturally take in per breath. 
Tapping into the inspiratory reserve 
volume requires a concentric contrac-
tion of the inhalation muscles with the 
diaphragm and external intercostals as 
prime movers and sternocleidomastoid, 
scalenes, and pec minor as accessory 
muscles. This is followed by an eccentric 
contraction of the inhalation muscles.

It is not until we utilize this expiratory 
reserve volume that we actually get a 
concentric contraction of the expirato-
ry muscles—the internal intercostals, 
abdominals, and quadratus lumborum. 

When exhaling all the air you are hold-
ing, you will feel a contraction of the 
abdominals, forcefully expelling the 
excess air from the lungs. 

We can use this expiratory reserve 
volume to contract the abdominals, get 
the thoracolumbar junction in a neutral 
position, and work on core stability by 
having the person maintain this position 
while normally inhaling and exhaling. 
The body’s innate need to inhale due to 
pressure changes in the lungs will cause 
us to automatically inhale when needed.

After getting into this “neutral” posi-
tion, we can begin to get the “body dia-
phragms” in parallel. 

Figure 8.1—Fundamental Breathing

Understanding common terminology about breathing is necessary for proper communica-
tion and understanding of the breathing process. The above graph is a simple representation 
of common terms and muscle action as it relates to normal breathing, forced inhalation, 
and forced exhalation.



Figure 8.2—The Four Diaphragms 

If we look at the concept of a diaphragm being a sling, we see multiple slings in the body. 
The arch of the foot creates a diaphragm-like support on the bottom of the foot. 

The pelvic floor creates a sling supporting the underside of our torso. 

When we dissect the underside of the neck and jaw, we see there are multiple muscles that 
look much like the pelvic floor, supporting the neck, head, and mouth in a similar fashion. 

These “diaphragms” should be in parallel to obtain optimal static posture. When the “dia-
phragms” are no longer parallel, such as with forward head, excessively lordotic spine, ante-
riorly tilted pelvis, and flat feet, the body is not starting from a neutral position. 

Movement then compensates to make up for the less-than-ideal starting position.
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This may be a new idea for you. Think 
about the arch of your foot, the pelvic 
floor, the actual diaphragm, the roof of 
your mouth, and top of the tongue. 

When these are all parallel with each 
other, we are in a neutral spine position. 
When these things are not parallel, we 
get into trouble with both stability and 
mobility.220

CLINICAL PEARL
The “four diaphragms” should be 
in parallel. If they become out of 
parallel, a “neutral” posture has 
been lost.

•	 Arch of the foot

•	 Pelvic floor

•	 Respiratory diaphragm

•	 Tongue and roof of the mouth

This concept of having multiple dia-
phragms in the body has been a key to 
my teaching the idea a neutral spine to 
my patients. 

Think of the torso as a canister. The top 
of that canister is the actual diaphragm. 
The bottom of that canister is the pelvic 
floor. If these are not in parallel with each 
other, we will have torso stability issues 
simply due to posture and positioning.

If the head juts forward and the tongue 
is not in parallel with the pelvic floor 
and diaphragm, the person may have 
neck issues or thoracic pain. If the arch 
of the foot is overly pronated, overly 

supinated, or rotated out due to hip or 
knee positions, there will eventually be 
lower-extremity pathology and pain.

Keeping the “diaphragms of the body” 
in parallel is an essential concept in body 
neutrality.

Stability Facilitates Mobility
As we have discussed, mobility and sta-
bility go hand in hand. It is difficult to 
create powerful, efficient movement on 
an unstable surface, and it is difficult to 
create mobility without stability in the 
system. As Gray Cook teaches us, stabil-
ity issues are often disguised as mobility 
problems, and vice versa.

PARADOXICAL BREATHING 
AND HIP TENSION

Sometimes I see a client whose issue is 
not just breathing apically, but the brain 
and body have reversed the normal 
mechanical rise and fall of the dia-
phragm when breathing. 

In people dealing with a paradoxical 
breathing pattern, the belly button 
moves in during inhalation, causing a 
hollowing of the stomach and the chest 
to stick out. Then on the exhale, the belly 
moves outward again. This decreases 
the inherent stability within the lumbar 
spine and thoracolumbar junction, 
restricts airflow, and leads to greater sta-
bility and movement or mobility issues 
in the entire system.

The diaphragm should move and func-
tion from the central tendon. When 
breathing optimally, the attachments of 



the diaphragm should remain stiff while 
the central tendon moves up and down. 
The attachments of the diaphragm are 
the ribs—this does not mean “fixed,” as 
the ribs should move.

However, the ribs should remain more 
fixed relative to the central tendon. If the 
opposite occurs and the central tendon 
remains fixed, the ribs flare and there is 
excessive movement at the thoracolum-
bar (TL) junction.

Every time a person takes in a breath, the 
back extends at the TL junction, causing 
decreased stability at the torso. The body 
diaphragms are no longer in line. 

As the ribs flare forward, the back 

extends, the pelvis can become anteri-
orly tilted, and excessive movement is 
fostered at the TL junction.

The cycle continues to perpetuate itself; 
paradoxical breathing causes ribs to flare 
and excessive motion at the TL junction. 
The excessive movement at the TL junc-
tion decreases the inherent core stability 
of the system. 

The psoas or hamstrings increase tone 
to provide stability because the body is 
more focused on respiration than stabili-
zation. Eventually muscles get stiff and we 
discover a structural issue that all started 
from a paradoxical breathing pattern.

To decrease the hip stiffness involving 

Photo 8.3—Paradoxical Breathing Patterns

Normal inhalation is associated with a natural expansion of the abdomen as the diaphragm 
descends and pushes on the abdominal contents. On exhalation, the diaphragm rises, 
releasing pressure in the abdominal cavity, allowing a “moving in” of the stomach. 

Paradoxical breathing is the opposite of this natural mechanism; upon inhalation, the stom-
ach goes in, pushing against a diaphragm. This prevents the diaphragm from descending, 
so the only option to get air into the lungs comes from using accessory muscles in the neck 
and chest to expand the rib cage. 

These synergistic muscles of breathing now become the prime movers, creating a 
less-than-optimal breathing strategy that can result in fatigue, poor trunk stability, back 
pain, and neck tension. 



the psoas and hamstrings that the system 
has created due to lack of stiffness in the 
trunk, we need to first stop the paradox-
ical breathing. 

Once we give the trunk the proper 
breathing mechanism, everything else 
usually falls into place. The hip muscu-
lature will relax, as there is now enough 
stiffness in the system proximal to the 

hips. They are now free to move as they 
are supposed to, acting as prime movers 
or synergists of the hip.

We can fix a paradoxical breathing pat-
tern by giving the client verbal and tactile 
cues to reinforce the correct sequencing 
involved in normal diaphragmatic costal 
breathing.
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Figure 8.3—Diaphragm and Posture

The diaphragm is a muscle that can be trained like any other muscle in the body. It has 
multiple functions, given its intense attachments to both visceral and somatic structures. 

Breathing issues can result in decreased pulmonary function and fatigue, as well as muscu-
loskeletal postural issues and pain. There is some evidence that breath training can actually 
alter the position of the spine.  



Because of the direct connections from 
the diaphragm to the psoas, working on 
one will affect the other. Improving hip 
mobility and hip function can decrease 
the synergistic actions of the trunk, 
allowing a more natural function of the 
diaphragm and hip.

Exercise options used to promote this 
include:

•	 Spinal neutral breathing with use 
of expiratory reserve volume

•	 Single-leg hip lift

•	 Cook hip lift

Photo 8.4—Spinal Neutral

Ask the athlete to anterior and poste-
riorly tilt the pelvis. Find the excursion 
of movement and have the person stop 
somewhere between the two extremes 
of motion. In this position, look for your 
client to breathe normally. Tactile cues on 
the stomach and rib cage may be used to 
get the natural “push out” of the abs on 
inhalation, and “inward movement” on 
exhalation. Nothing is forced, allowing 
the breath to become natural. 

Once that occurs, you can have the 
patient exhale maximally, which will 
engage the oblique muscles. This is 
known as expiratory reserve volume—
forcing more air out of the lungs than 
what is naturally exhaled. 

By activating the obliques on this forced 
exhale, the patient can feel the position 
of the spine and maintain this position 
moving forward. 

The key at this point is to breathe nat-
urally while being able to maintain this 
“spinal neutral.” 

Once spinal neutral is established with a 
natural breathing pattern, the organism 
can be challenged accordingly. This can 
occur by changing the position of the 
legs or arms.

Photos 8.5a and 8.5b—Cook Hip Lift

Once a body can tolerate different posi-
tions in supine, we can challenge the 
system even more. By adding in a more 
complex hip mobility exercise as pictured, 
we can begin to work on hip mobility with 
trunk stability at the same time.

POSTURE

English physiologist Sir Charles 
Sherrington said it best221 in 1906:

“Posture follows movement like a shadow.” 



The concept of good posture is not new, 
but it has fallen out of favor in recent 
years. In this day of functional move-
ment and movement efficiency, people 
care less about static posture—other than 
your grandmother, who likely still “tuts” 
at you to remind you to sit up straight. 

However, what we have lost sight of in 
this movement-focused climate is the 
question of how can we have an efficient 
movement pattern after starting from an 
inefficient position. 

In short, we cannot.
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Figure 8.4—Upper and Lower-Crossed Syndromes 

Upper- and Lower-Crossed Syndromes were described by Vladimir Janda in the early 1980s. 
This concept represents the body’s natural tendency to get “tight” and “weak” based on 
postural faults. 

While these concepts are not dogmatic, meaning there are other compensations that can 
be seen, they are often observed clinically and can be a great starting point for a profession-
al to observe postural deviations.   



Vladimir Janda developed his con-
cepts of Upper- and Lower-Crossed 
Syndromes in 1987, described earlier on 
page 69, and the concepts continue to 
hold true. 

Although we can argue why muscles 
become tight and weak—everything 
is driven by the nervous system—we 
continue to see these patterns clinically 
and therefore they are worth discussing. 
Proper static posture is the starting foun-
dation for proper dynamic movement. 
The two go hand in hand.

The book Assessment and Treatment of 
Muscle Imbalances: The Janda Approach 
(2010) is an excellent resource for all of 
Janda’s teachings, including the concept 
of the crossed syndromes. 

In his idea of the Upper-Crossed 
Syndrome, the suboccipitals, upper tra-
pezius, and levator scapulae, along with 
the pec major and minor, become tight, 
while the deep neck flexors, lower trape-
zius, and rhomboids become weak.

Stiffness is introduced into both the ante-
rior and posterior chains. This is a nat-
urally occurring syndrome when people 
have what is considered “poor posture.” 
A forward head position, elevated and 
protracted or winging scapula, increased 
cervical lordosis, and an increase in tho-
racic kyphosis are common compensa-
tions seen in people with this syndrome.

Upper-Crossed Syndrome can lead 
to cervicogenic headaches, shoulder 
impingement, neck and upper back 
pain, as well as joint dysfunction, specifi-
cally at the atlanto-occipital joint, C4-C5 

segment, cervicothoracic junction, gle-
nohumeral joint, and T4-T5 segment.

 Janda noted that these areas of stress in 
the cervical and thoracic spine correlate 
with anatomical changes in the verte-
brae as they transition from one area to 
the next—a good example of structure 
affecting function.

Lower-Crossed Syndrome is recognized 
by tight thoracolumbar paraspinals 
and hip flexors, accompanied by weak 
abdominals and glutes. 

Anterior pelvic tilt, increased lumbar 
lordosis, and knee hyperextension are 
often associated with Lower-Crossed 
Syndrome. The L4-L5-S1 junction, sac-
roiliac joints, and hip joints are often 
dysfunctional. Low back pain and pelvic 
or sacroiliac pain are other common 
symptoms.

Pavel Kolar was a student of Professor 
Janda’s, as well as of Karl Lewit and 
Vaclav Vojta, and is the creator of DNS, 
described on page 104. Kolar describes 
“good” posture as a co-activation of 
everything: a co-activation of the flex-
ors and extensors, a co-activation of the 
abductor and adductors, and a co-ac-
tivation of the external and internal 
rotators. 

Good posture is different for everyone, 
depending on anatomical structure. 
When antagonists are in balance, the 
system is happy.222

Karl Lewit taught us the idea of the 
“old” versus “new” systems.223 The 
“old” system consists of the flexors, the 
adductors, and the internal rotators. 



When a baby is born, it is positioned in 
a little ball, with all of the “old” mus-
culature system in a tonic phase. It is 
not until a baby hears its mother’s voice 
or sees something shiny when it is on 
its belly that it begins to push itself up, 
and turns its head in search of the new 
sound or sight.

This activates the “new” system—the 
extensors, abductors, and external rota-
tors. These systems balance at around 
three months of age. Everything we do 

when we are in pain, fearful, tired, or 
after a neurological compromise like a 
stroke or cerebral palsy brings us back to 
the “old” system. 

Think about when you hurt your arm: 
You probably cradle it in front of you. 
When you are tired, you slump forward 
in your chair. When you are fearful, you 
cower. Pain, emotion, and neurology 
are all driven toward this “old” system.

This is why we focus so many of our 
interventions on the “new” system. 
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Figure 8.5—Brügger’s Cogwheel

Brügger’s Cogwheel is a great depiction showing how one part of the system can affect 
the positioning of another. We can often focus on nonpainful areas of the body to address 
more painful ones if needed. Pain can lead to protective posturing, eventually causing 
structural changes. 

Also, poor posture itself can lead to nociceptive chains or trigger points in the body that are 
neurologically driven painful areas. It goes both ways. We can massage these painful areas 
and potentially get results, or we can change the neurological input into the system, change 
static posture, and therefore decrease pain throughout the body.



Many of our therapeutic interventions 
activate or support extension, abduc-
tion, and external rotation patterns. 
Much of the “new system” muscles are 
those that tend to get weak in the crossed 
syndromes as defined by Professor 
Janda. The “old system” muscles tend 
to get tight.

Alois Brügger, a Swiss neurologist, used 
the idea of a cogwheel to describe the 
inter-dependability of the spine on 
itself. He encouraged patients to adjust 
the lower cogwheel—the pelvis—into a 
clockwise position, allowing the chest 
and head to follow into good posture.224

Brügger evaluated posture and move-
ment on a neurophysiological basis, 

rather than on specific pathology. He 
taught that the neurophysiological over-
load caused pain and thus a protective 
posture and positioning due to this pain.

Therapeutic exercises can address 
these overactive and tight hypertonic or 
underactive and weak hypotonic issues 
that present themselves despite the 
accompanying pathology.

The upper-extremity Brügger exer-
cise shown in Photos 8.6a–8.6d is a 
favorite for combating Upper-Crossed 
Syndrome, posterior-chain weakness, or 
anterior-chain over-activity or tightness. 
The band is wrapped around the hands 
so there is no gripping of the band. 

Photos 8.6a–8.6d—Brügger’s Upper-Extremity Exercise

In the upper-extremity Brügger exercise, we use the concept of muscle irradiation to train 
the entire posterior chain versus strengthening one muscle. By activating the entire neuro-
logical chain, we can decrease the “tight” painful areas on the anterior side. 

These concepts continue to repeat themselves, over decades, across the world and in ortho-
pedics and neurological-based patient populations: activate muscles that are weak versus 
stretching and massaging those that are tight. 

Things become tight and painful when the antagonist of those areas become weak. If we 
address these areas as a whole, we can impact the neurological considerations of the body, 
which drive the musculoskeletal system.



We are trying facilitate the extensor 
mechanism, or the “new” system, and 
we do not want one part of the system 
stimulating the flexor mechanism, or 
“old” system.

The exercise is performed in stages. First, 
the palms are supinated, fingers and 
wrists extended, shoulders externally 
rotated, and elbows extended. Then, the 
order is reversed very slowly, emphasiz-
ing the eccentric portion of the exercise 
with elbows bent, shoulders internally 
rotated, fingers and wrist returning to 
neutral, and palms pronated.

Other exercises you can use to promote 
better posture include:

•	 Floor slides, then progress to…

•	 Wall slides

•	 Wall walks

 

Photos 8.7a–8.7d—Floor Slide

Allow the patient to lay supine, with 
knees bent and arms overhead in a 
90/90 position as shown. The first step 
is to make sure the person can obtain 
the 90/90 position at the shoulder. If 
not, active external rotation can be per-
formed while the person exhales. 

This exhale on movement will utilize the 
expiratory reserve volume, and therefore 
the abdominal muscles to assist in main-
taining core stability and good thoraco-
lumbar positioning. Once 90/90 shoulder 
movement is achieved, on exhale, the 
person can slide the hands up above the 
head into a diamond position, and return 
to the 90/90 position on inhale. 

This can be repeated as necessary to acti-
vate the posterior chain while improving 
anterior chain mobility. Once the person 
is able to perform this exercise properly 
with full mobility and good thoracolum-
bar positioning, you can extend the legs, 
which will challenge the thoracolumbar 
positioning even more.



Photos 8.9a–8.9c—Wall Walk

In the wall walk, the person will have an elastic band wrapped around the wrist, not grip-
ping the open end of a band.  Ask your client to place the ulnar side of the forearm on the 
wall, with hands at about shoulder height. 

Using expiratory reserve volume to assist in thoracolumbar positioning, the person “walks” 
the arms up the wall until the elbow gets to about the height of the eyes, and then walks 
back down the wall.  This exercise can be repeated to fatigue.

Photos 8.8a–8.8b—Wall Slide

The wall slide is a progression of the floor slide. Once the person is able to perform the 
exercise properly in supine with knees straight, move to a position against the wall, with the 
upper extremity in the same position as was used in supine. Knees are bent. 

The same inhalation and exhalation is performed with the corresponding movement as 
described above, adding gravity to the system, which increases the difficulty of the exercise. 
Once this exercise is mastered, have the person straighten the legs in sitting, which will 
significantly challenge the system.



THORACIC MOBILITY

In today’s world dominated by com-
puters, smart phones, and tablets, even 
those of us who are active spend a con-
siderable amount of time hunched over 
electronic devices. 

The head falls forward and the shoul-
ders round; we cut off the lower lobes 
of the lungs, emphasizing an apical 
breathing pattern with a shallow chest 
or neck that decreases the ability to 
use the entire lung capacity and move 
through the full excursion of the ribs. 
As a result, the ribs get somewhat 
“bound down” and no longer perform 
the needed movement required for full 
inhalation and exhalation.

The ribs attach to the thoracic spine via 
the costovertebral joints and the costo-
transverse joints. Two connections per 
rib to the thoracic vertabrae, multiplied 
by 24—12 ribs on each side—means 48 
connections from the ribs to the tho-
racic vertebrae. 

If the ribs are not moving well, the tho-
racic spine is not moving well either, 
and if a large number of these connec-
tions are compromised, there can be a 
massive decrease in rotational capacity 
of the thoracic spine, placing addition-
al stress on the shoulder complex and 
lumbar spine.

This also works in reverse, in that a 
hypomobile thoracic spine will limit rib 
mobility. Once this happens, the body 
has to figure some things out. We will 
always find a way to breathe, as this is 
essential to keeping us alive. 

In the absence of any other way, a 
default apical breathing pattern emerg-
es because the immobile structure will 
no longer allow optimal diaphragmatic 
breathing.

During apical breathing, we will see a 
superior and inferior movement of the 
shoulders and shoulder blades. There 
will be an over-activity of synergistic 
muscles, including the scalenes and 
sternocleidomastoid, as the body tries 
to increase the respiratory rate to get 
enough oxygen to take care of normal 
body processes.

When we decrease the depth of breath, 
the rate has to increase in order to make 
up for it, with a greater energy cost to 
the musculoskeletal system.

This over-activity of the scalenes pulls 
the first rib up toward the clavicle and 
can decrease the space where the bra-
chial plexus lives. Over time, numbness 
and tingling in the hands can occur due 
to the compromise of these neurovascu-
lar structures.

Think about being at your computer for 
even an hour. What is the first thing you 
do when you get up? You probably bend 
backward, push your chest forward, take 
in a breath, and stretch your neck. 

When we are stationary for too long, 
our joints do not move the synovial fluid 
around as much as needed for nourish-
ment of the joints, and the muscles get 
stiff from being in one position. 

When we do this long enough or repet-
itively, that tightness turns to rigidity. 



An actual change in the mobility of the 
thoracic spine will occur and eventually 
the spinal structure can change, causing 
a permanent rounding of the spine.

We cannot spend our lives looking at 
the floor, can we? The body is a master 
compensator and will figure out how to 
get the eyes level with the horizon. Our 
eyes need to look forward, and therefore 

we will extend the neck, shortening the 
suboccipital region, and placing tension 
in the upper traps. 

In addition, the paraspinals get overac-
tive and we become hypermobile at the 
thoracolumbar junction. The paraspi-
nals get so much use, they become 
hypertrophied. The result is what look 
like “sausage paraspinals.”
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Figure 8.6—Thoracic Outlet

The term “thoracic outlet syndrome” is actually a misnomer.225 The thoracic outlet is the 
inferior thoracic aperature, at the bottom of the ribs where the diaphragm is connected. The 
thoracic inlet is defined by the boarders of the first ribs, T1 and the manubrium, and is also 
known as the superior thoracic aperature. 

However, clinically, pain as a result of compression of the neurovascular structures in this 
area is known as thoracic outlet syndrome (TOS).  



Photo 8.10—Hypertonus of the Paraspinals

Gross movement is often favored over 
fine movements in the body. When the 
body does not have the ability to control 
the individual fine motor skill of refined 
movement, large gross movements often 
substitute. 

In the absence of control of spinal intrin-
sic activity, large paraspinals take over to 
create gross movement. 

Overuse results in hypertrophy, hence 
the large “sausage paraspinals” often 
seen in our clients. 

These hypertrophied paraspinals are an 
indication of poor fine motor control of 
the spine.

LUMBAR SPINE ROTATION

There are about two degrees of rotation 
at each segment of the lumbar spine, 
with the exception of approximately 
three to five degrees at L5–S1. This gives 
us a prospective total of 10–12 degrees 
of rotation, assuming tissue function is 
normal. 

The facet joints of the lumbar spine are 
in the sagittal plane. This sets them up 
to allow flexion and extension, but not 
rotation or sidebending. Simply put, the 
lumbar spine is not made for rotation.

Look at the vertebrae in Figure 8.7.

One of the reasons we get excessive 
motion and hypermobility at the lumbar 
spine is due to loss of motion at the tho-
racic spine and hips. Because this area of 
the back is not supposed to handle such 
a rotational load, we now see back pain, 
stenosis, herniated discs, and degenera-
tive conditions start to emerge. 

The tension continues downstream to 
the glutes and hamstrings and starts to 
alter the lumbar-pelvic relationship. This 
can then begin to compromise function 
at other joints below the lumbar area, 
such as the hip, knee, and ankle.

Now consider the general osteokinemat-
ics of the thoracic spine—the movement 
of the bones in the thoracic spine. Based 
on the orientation of the facet joints, this 
area is set up well for lateral sidebending. 

That is not to say sagittal- or trans-
verse-plane motion does not occur at the 
thoracic spine. It just means it is not the 



main movement based on the anatomy 
of the facet joints.

From a rotational standpoint, there are 
about two degrees of movement at each 

segment of the thoracic spine. Since 
there are 12 thoracic vertebrae, that 
gives us up to 24 degrees of potential 
rotation at the thoracic spine. 
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Figure 8.7—Vertebrae

The top sketch is a typical lower cervical vertebra. Note the small vertebral body and facet 
joints in the transverse plane. The cervical spine is not created for weight bearing, and is 
well designed for rotation as whole. 

As we move into the thoracic spine, the vertebral body gets slightly bigger to support more 
weight of the body and movement in the upper extremity. The facet joints begin to move 
toward the frontal plane, making the thoracic spine great for side bending. 

By the time we get down to the lumbar spine, we have a large vertebral body that supports 
the weight of the torso and leg movement, as well as facet orientation now moving to the 
sagittal plane. This structure functionally sets up the lumbar spine for flexion and extension.  



This is a generalized assumption, as ribs 
get in the way and alter this math.

If the thoracic spine becomes hypo-
mobile, the body will make up for this 
limitation by forcing more motion else-
where, typically at the lumbar spine or 
at the C5–C6 junction in the neck.

Finally, the cervical spine is beautifully 
set up for rotation. Those facets are gen-
erally in the transverse plane, and the 
anatomical setup of C1–C2 is designed 
for rotation.

While the lumbar spine is anatomical-
ly set up for sagittal-plane motion, the 
thoracic spine is set up for frontal-plane 
motion, and the cervical spine is set up 
for transverse-plane motion, we have an 
unbelievable structure for three-dimen-
sional, total-spine movement.

That is, it works if everything is working 
correctly. When one part of the system 
is not functioning well, another part 
needs to pick up the slack…and here 
come the problems.

THE SPINE AND 
SHOULDER MOBILITY

When evaluating and treating the upper 
quarter, we must think about the associ-
ated osteokinematics of the joints. 

As you sit in your chair right now, per-
form the following movements to feel 
these concepts. First, sit up tall, as you 
were probably a bit flexed after sitting. 
In order to achieve full, unimpinged 
bilateral shoulder flexion, we must have 

thoracic extension; so, reach overhead 
with your right arm and pay attention 
to the extension and rotation involved.

To achieve full unilateral shoulder flex-
ion, we need both thoracic extension 
and ipsilateral rotation. In the case of 
right shoulder flexion, we need thoracic 
extension and right thoracic rotation. 
To get unilateral shoulder extension 
and internal rotation, we need thoracic 
flexion and contralateral rotation…left 
rotation—reach behind your back with 
your right hand to feel this.

Now, perform the same movements 
when slouching in a position of thoracic 
flexion. You do not get that same full 
motion, do you? You might feel a pinch 
in your shoulder, or even pain there. 
Your spine is stiff in this position and 
does not move well.

In essence, we need thoracic mobility 
for shoulder mobility.

Associated osteokinematics come into 
play when gaining range of motion. If 
in treatment we only focus on the single 
joint associated with the pain, we may 
be missing a large part of the picture. 

For example, consider the shoulder 
mobility test of the FMS, where you 
compare the client’s backward reach on 
each side. If someone performs poorly 
on this test, yet when lying down you find 
90 degrees of shoulder external rotation 
and 45 degrees of internal rotation, the 
limiting range-of-motion factor is most 
likely not the glenohumeral joint. It is 
probably the thoracic spine.



If your interventions continue to aim 
at the glenohumeral joint, your client 
may get somewhat better, but maybe 
not 100 percent. Merely prescribing a 
set of shoulder exercises or pulling the 
joint this way and that might provide 
temporary relief, but it is doing little to 
uncover the root of the problem or to 
restore full range of motion. 

In fact, continued efforts directed at the 
glenohumeral joint could actually cause 
a hypermobility, further exacerbating 
the problem.

I have recently changed my approach 
to thoracic spine mobility. I previously 
used a peanut-shaped tennis ball tool, 
recommending that people self-mobilize 
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Figure 8.8—Mediastinum

The posterior mediastinum is a space created by the diaphragm on the bottom, the peri-
cardium on the anterior side, the T5-T12 vertebrae posteriorly, the pleura laterally, and an 
imaginary line from the sternal angle to T4.



the thoracic spine, as well as prescribing 
a lot of thoracic foam rolling. I still use 
these tools, but with caution, and not 
with every athlete. Read on to find out 
why…and what to do instead.

THE THORACIC SPINE AND THE 
AUTONOMIC NERVOUS SYSTEM

The posterior mediastinum is a space 
that contains some interesting struc-
tures, specifically the sympathetic trunk.  

The sympathetic system is anatomically 
dominant in the thoracolumbar area, 
while the parasympathetic system is 
anatomically dominant in the craniosa-
cral area.

People who have flat thoracic spines or 
a decrease in thoracic kyphosis have a 
decreased posterior mediastinum space. 
That does not leave much room for the 
sympathetic trunk and ganglia, and they 
are likely being constantly stimulated. 

This keeps our athletes and patients in 
a state of “emergency.” The last thing 
these people need is more stimulation of 
the sympathetic nervous system.

With such athletes, we actually need 
to restore thoracic flexion. We can do 
this with the expiratory reserve volume, 
exhaling as much air from the lungs 
as possible, and focusing on segmental 
spinal flexion.

If we need to improve mobility in these 
clients’ thoracic spines, we should focus 
more on rotation exercises, such as those 
below, rather than forcing them into 
more extension, since they are already 
stuck in extension.

With the client who is overly kyphotic, it 
is tempting to mobilize into more exten-
sion as well. The problem with this is if a 
person is already in a sympathetic state, 
we may be unnecessarily stimulating the 
sympathetic nervous system by pushing 
into more extension with either manual 
therapy or peanut-like devices. 

I am not saying I do not use these any-
more; I do. I am simply more selective on 
whom I use these treatments, and quite 
often go to breathing or rotational exer-
cises to restore thoracic and rib mobili-
ty, rather than jamming the person into 
extension, decreasing the space of the 
posterior mediastinum, and placing an 
already sympathetic athlete into a more 
sympathetic state.

Some exercises to promote thoracic 
mobility include:

•	 Prayer rotation

•	 Upward facing dog

•	 Downward facing dog

•	 Seated flexion balloon blowing

•	 Standing serratus squat



Photos 8.11a–8.11b—Prayer Rotation

Place the client in a modified child’s 
pose position. Maximal knee flexion, 
hip flexion and lumbar flexion should be 
attainable; however, you can use props 
as needed to achieve this end-range 
position. 

Place the hand of one arm near the face, 
so the shoulder is relaxed down at the 
side. The other hand should be placed 
behind the neck or head. The client 
rotates toward the ceiling, looking under 
the axilla, following the movement with 
the eyes. 

 

 

Movement is focused at the thoracic 
spine, and inhalation or exhalation can 
be used to enhance the movement. The 
client returns to the starting position and 
repeats to both sides as needed.  

Photo 8.12—Upward Facing Dog

Upward dog is a classic yoga pose and 
is often combined in sequence with 
downward dog. Start the movement 
in Chatturunga, which is a low plank 
position. Have the client push the chest 
through the hands toward the wall in 
front, looking up toward the ceiling. 
Hands push into the ground, giving 
significant depression to the shoulder 
girdle. 

The thoracic spine is extended and the 
eyes look up to the ceiling. The motion 
can be accompanied by an inhalation 
to enhance the movement. The weight 
should be on the top of the feet, with 
the thighs lifted in the air. Be mindful 
that your client does not “dump” into the 
lumbar spine, creating excessive pres-
sure and ultimately pain in the low back. 



Photo 8.13—Downward Facing Dog

Typically done from an upward facing 
dog position, the client pushes through 
the hands so the hips move to the ceil-
ing and the person is in an upside-down 
pike position. The chest pushes through 
the arms, placing the shoulders in an 
end-range position of flexion and with 
maximal thoracic extension. 

Tension is placed throughout the entire 
lower posterior chain, with the client 
feeling a stretch in the hamstrings and 
calves as well. This position can also be 
achieved from a high plank position, 
where the client simply pushes back into 
the position described and then moves 
forward into a high plank to move out of 
the pose.

Ultimately, the spine—specifically the 
cervico-thoracic junction and the tho-
racic spine—and shoulders move hand 
in hand. The shoulders cannot express 
their full range of mobility for a wide 
variety of activities of daily living if the 
spine is not stable and mobile enough 
to let those upper extremity movements 
happen.  

 

MOVING THROUGH THE HIPS

Before you even started reading, you 
must have known we would discuss 
the squat pattern. The squat has been 
so thoroughly discussed, dissected, and 
debated, and yet correctly performing it 
is still elusive for our average clients.

My first trip to Asia was in 2011 when I 
went to Beijing to work with the Chinese 
Olympic Committee. What is the first 
thing you do once you get through cus-
toms after a long flight? You go to the 
bathroom. 

I walked into the ladies’ room and went 
to the first stall, opened the door and saw 
a big hole in the ground. Interesting. I 
went to the second stall, another hole. 
Third stall…a hole. Fourth stall, a 
beloved toilet. Score! 

It was the same story everywhere I went 
that was not a major tourist hub. In all 
the Olympic training venues and out-
side restaurants, there were several stalls 
with holes in the ground and, if I was 
lucky, one with a toilet.

During my two weeks at the Olympic 
training center in China, I saw some 
extreme orthopedic pathologies and 
movement dysfunctions. Nevertheless, 
no matter how “messed up” an athlete 
was, I would typically see a beautiful 
squat pattern. Of course the Chinese 
have a beautiful squat pattern! They 
have to use it all the time in order to use 
the toilet.226

Excretion of waste is a fundamen-
tal human need and is as important 
as breathing. Those of you who have 



watched an elderly family member or a 
sick friend lose this basic function know 
it is devastating and humiliating.

We are about to get down and dirty here 
as we talk about defecating. I promise you 
this will come full circle—stay with me.

The body will typically figure out how 
to defecate even if the process is not effi-
cient. Trying to use the toilet standing up 
would be very difficult. We naturally get 
into a squat pattern to assist the process, 
creating intra-abdominal pressure and 
assisting with peristalsis of the digestive 
tract, which allows us to eliminate the 
waste that was not absorbed during the 
digestive process.

Western culture created a device to assist 
this process: the toilet. This ubiquitous 
device brings the ground up to us so we 
do not have to squat all the way to the 
floor, yet in the process, this has com-
promised our ability to squat. 

Many cultures simply use a hole in 
the ground and because they do, they 
maintain the ability to squat throughout 
a lifespan. In addition, many of these 
societies also squat while they eat, which 
further maintains the mobility of the 
hips that we in Western cultures con-
sistently strive for, yet find so difficult to 
achieve and sustain.227

There was an ayurvedic lecture at a 
yoga conference in Phoenix recent-
ly—ayurveda is an ancient practice of 
holistic medicine that takes into account 
the mind, body, and spirit when dealing 
with health and wellness. 

At one point in the lecture, the instruc-
tor said, “We are a constipated society.”

That is so true. So many people in 
Western cultures have difficulty elimi-
nating waste for many reasons, includ-
ing consuming too much processed 
food, not having enough fiber, and not 
getting into the proper position to elimi-
nate waste from the body.

Continuing with the thought that squat-
ting assists in defecation, if we squat 
deeper, we should be able to boost the 
elimination process.228 If we improve 
elimination, we get rid of more waste. If 
we get rid of more waste, we decrease 
the bloating, gas, and other digestive 
issues typically present in many people 
in the Western society.

How many of your clients are lactose 
intolerant, have acid reflux, or are sen-
sitive to gluten? There is a reason we 
do not find a gluten-free or dairy-free 
menu when in Korea or China, and, in 
a roundabout way, one of the reasons 
has to do with the squat assisting the 
process of elimination. Of course, gluten 
and dairy are not huge components of 
their diet anyway.

What do we do in Western society? We 
create a toilet so we do not have to squat 
down to eliminate waste and then realize 
perhaps that was not the best idea after 
all, so let us create another device to get 
us back in the proper squat position—
the Squatty Potty! 

Go to the website squattypotty.com to take 
a look. It is a fantastic invention that 
takes us back to our squatting roots, 
promoting the digestive health we need 



to help with a myriad of visceral and 
musculoskeletal issues. 

However, even though I appreciate the 
concept, we should remember that other 
cultures have no need of a secondary 
device such as a Squatty Potty.

Hip mobility is vital for lumbar spine 
health. If we do not have the proper hip 
mobility to perform necessary functions 
like defecating, we will get the mobility 
elsewhere because this bodily function 
is not optional. We externally rotate our 
hips, round our lumbar spine, and com-
pensate our way through life.

I am not saying the lumbar spine should 
not flex—of course it should. Based on 
the anatomical setup of the lumbar facet 
joints, the lumbar spine is beautifully 
organized for flexion and extension. 
However, the spine will have to do 
flex, because the hips or thoracic spine 
cannot move.

The hips are set up beautifully for rota-
tion, and the hips are where we drive our 
power production from, as we will flesh 
out in the Fundamental Advancement 
chapter beginning on page 191. 

If the hips and thoracic spine cannot 
rotate, that movement is sent to the 
lumbar spine, and that usually does not 
work out very well, especially for the L5 S1 
segment. We end up with hypermobility 
in the lumbar region and eventually the 
resultant disc and facet degeneration.

Hip and thoracic mobility are vital to 
the health of the lumbar spine.

FOOT HEALTH

Foot health is another imperative to 
address in our clients. We know from 
Vladimir Janda’s work that there is a 
high concentration of proprioceptors at 
the suboccipitals, the sacroiliac joint, and 
the feet.229 We accumulate information 
into our afferent nervous system from 
our feet being in almost constant contact 
with the ground. 

Our afferent system, which involves 
sensory information, will have a direct 
impact on our efferent system, which is 
motor output, meaning sensory input 
dictates motor output. If our sensory 
input is diminished or incorrect, our 
motor output will be inefficient and 
incorrect. Our athletes’ feet must have 
our attention during the path from 
rehab to performance.

In 2011, there was a surge in barefoot 
training, in large part due to the extraor-
dinary success of Chris McDougall’s 
excellent book, Born to Run. Everyone 
was wearing Vibram Five Fingers or 
other zero-drop shoes, not only during 
training, but also when walking around 
the mall, on their way to work, and 
whenever they would have ordinarily 
been wearing a traditional shoe.

When diving into the research with 
my colleagues at EXOS, you can only 
imagine our delight when we found this 
amazing article from American Journal 
of Orthopedic Surgery dating back to 
1905 entitled Conclusions Drawn From a 
Comparative Study of the Feet of Barefooted 
and Shoe-Wearing Peoples.230



The article shows that wearing mini-
malist shoes or barefoot walking is not a 
new concept in the performance world. 
For over a hundred years, people have 
known that wearing shoes, although 
great for many reasons, also has its pit-
falls. The pictures in the article com-
paring the feet of people who had never 
worn shoes with those who did showed 
astonishing structural differences. 

The long axis of the great toe should 
bisect the heel. The toes should be the 
fattest part of the foot. Our arches should 
not be dragging on the ground.

Figure 8.9—Characteristics of a “Normal” Foot

Although shoes are a fantastic creation 
to protect our feet from the elements, 
they have also created unnatural pres-
sures, altering the structure and there-
fore the function of the only part of the 
human body that touches the ground. 

Notice from this 1905 image of a Negrito 
adult, the widest part of the foot should 
be at the toes, with toe separation, skin 
folds at the arch, and with the long axis 
of the big toe bisecting the heel. 

In the modern world, our feet often do 
not look like this, with their flattened 
arches, big toes pointing off to the side, 
and smaller toes unable to abduct.  

Clearly, that is not the case once we 
began wearing shoes.

Wait: Shoes are not all bad. They protect 
our feet from the elements of the exter-
nal world. However, our culture went 
from always being barefoot to always 
wearing shoes, most of which have ele-
vated heels. We have profoundly altered 
our foot structure and function with this 
change in footwear.

For natural foot movement, we should 
wear shoes with wider toe boxes that 
allow for a natural splay and that have 
flat soles that do not elevate the heel. If 
an athlete is accustomed to a higher heel 
stack when training, you can gradually 
reduce to heel-to-toe drop in the foot-
wear until the drop reaches a minimal 
number, such as two to four millimeters 
or even zero-drop shoes.

However, this adaptation will take time, 
and few of us can go back to never wear-
ing shoes. To make a successful transition 
to a minimalist or barefoot program, we 
first need to prepare our feet, lower legs, 
hips, and lower back.

This is where a foot-care program comes 
into play. Like any movement pattern, 
posture, or external device, nothing is 
inherently wrong with our shoes. Similar 
to when we cannot get out of a move-
ment pattern or cannot transition well 
from one to another, over time, things 
can become problematic.

 



It is not that people should never wear 
shoes. I have a hot pair of Christian 
Louboutins that I will never give up. 
However, I cannot use them every day 
and when I wear them, I need to do 
some foot love the next day.

Once of the strategies I use is the short 
foot drill. The concept of the “short 
foot” was introduced by Vladimir Janda 
and is an important idea to teach to your 
clients and athletes.

Creating a short foot allows us to use 
all of the intrinsic muscles in the foot, 
taking stress and overuse away from the 
long foot muscles, such as the extensor 
digitorum or flexor digitorum. The short 
foot concept allows the small muscles of 
the foot to support the natural arches, 
which can also improve balance.231

Restoring the proper position of the first 
metatarsal is also important.232 This is 
especially vital for athletes who wear 
cleats and women who cram their feet 
into pointy-toed shoes. 

Compressing the toes will lead to point-
ing the first ray in a more medial posi-
tion, often creating a bunion. When 
we have a bunion, we do not properly 
transfer force from the rear foot to the 
forefoot; we “fall through” the midfoot, 
further driving the compensation.

Photo 8.14—Short Foot Exercise, Before

Note the flat position of the foot and the 
internally rotated position of the distal 
tibia.

Photo 8.15—Short Foot Exercise, After

The client is asked to make a “short foot” 
by pulling the heel closer to the toes. 



This movement will make a “cave” under 
the arch of the foot, creating skin folds 
in the arch. The distal tibia externally 
rotates, which is sometimes an easier 
cue for people to visualize. The toes 
should remain relaxed, being able to 
move without gripping the ground while 
performing the short foot exercise. If the 
toes grip the ground, the person is using 
the long toe flexors to create an arch, 
rather than the short foot intrinsics we 
are trying to activate. 

Repositioning of the first ray is impera-
tive in restoring proper foot function.233 
One of the best techniques I have found 
to do this is using Yoga Toes®.

Photo 8.16—Yoga Toes

Yoga Toes or similar devices can help 
stretch the toes into abduction, specif-
ically allowing the first ray to be posi-
tioned in a neutral position. 

Sitting with these toe spacers at least 
once daily, starting at about five minutes 

in duration and working to 30 minutes, 
can stretch cramped feet that are nor-
mally in shoes all day. 

Once we restore this range of motion, 
the short muscles of the foot have room 
to do their job, allowing activation and 
strengthening of these important pro-
prioceptive muscles.

You will not find many specific products 
mentioned in this book; however, when 
I find one that works like no other, I talk 
about it. I give Yoga Toes to just about 
any athlete who has foot-and-ankle dys-
function, such as the inability to per-
form a short foot, or who has a poorly 
positioned first ray. My patients wear 
them for up to 30 minutes per day and 
we watch the changes unfold. 

I have seen a huge improvement in many 
athletes’ ability to control the foot’s 
intrinsic muscles and manage foot pain 
after using these toe stretchers, which is 
why I continually recommend them to 
my clients.

Once attaining the first ray in neutral, 
improving the first metatarsophalangeal 
joint extension is our next goal. The best 
way to do this is with archetypal postures, 
which Phillip Beach describes beautiful-
ly in his book Muscles and Meridians.234 

Although when you first begin with 
these, they certainly do not feel like rest-
ing postures, static resting postures sev-
eral times per day, will, over time, make 
huge changes to mobility, stability, and 
overall function.



CLINICAL PEARL
If you activate the glute med, the 
foot intrinsics will fire and create 
a “short foot,” or a foot with a 
supported longitudinal arch. Glute 
med activation and foot function 
go hand in hand.

Photo 8.17—Toe Sitting Posture

Toe sitting requires maximal toe exten-
sion with full stretch of the plantar fascia. 
Full ankle dorsiflexion, knee flexion, and 
hip flexion are also required. These end 
ranges of motion are often painful to 
people because they have lost full range 
of motion in these joints.  

I regularly use the Toe Sitting Posture 
shown in Photo 8.17 as a static position-
ing activity.  

In this position, people are on their 
knees, toes curled under so they are in 
maximal first metatarsophalangeal dor-
siflexion, maximal ankle dorsiflexion, 
full knee flexion, and full hip flexion. 

They are sitting upright, which requires 
lumbar stability and an element of tho-
racic mobility into at least a neutral 
position so they do not fall forward. This 
is not a resting position at all! Many of 
your athletes will not be able to get into 
this position due to hip, knee, ankle, or 
foot issues.

Our joints lose mobility over time; we 
get a functional joint immobilization 
from not fully using the entire motion 
that should be present at the joint, stiff-
ness sets in, as does joint degeneration. 
Pain ensues, usually limiting motion 
even more. This is an awful cycle that 
could be prevented if we simply never 
lost the ability to obtain and maintain 
some of the postures of rest that Phillip 
Beach describes. 

Finally, massage is important in foot 
care. Whether or not you believe in 
reflexology, which is massage based on 
the concept of reflex points in the hands 
and feet, there are many benefits of mas-
saging and mobilizing the bottom of the 
foot. 

Sticking with purely biomechanical and 
fascial reasons, the tissue on the bottom 
of the foot needs to be pliable to main-
tain a functioning Windlass mechanism. 

JH Hicks first described the Windlass 
foot mechanics in 1954; it is an integral 



part of normal foot function, allowing 
proper weight transfer throughout the 
foot. Maintaining suppleness of the tissue 
is an important part of this function.235

The following are exercises and tools 
that help eliminate the stiffness in the 
soft tissues of the foot and activate 
much-needed foot intrinsics. 

Using a hard ball with no give for the 
soft-tissue component can cause bruis-
ing, pain, and other issues, so start with 
a softer, “grippy” ball that provides the 
desired stimulus—something like Jill 
Miller’s Yoga Tune Up Therapy Ball. 
You can help your client can build up 
tolerance from there.

•	 Short foot, shown earlier in Photos 
8.14 and 8.15

•	 Toe spreading

•	 Other toe movements—first meta-
tarsophalangeal joint extension, 
fourth-toe flexion and  vice versa 
(not shown)

•	 Ball rolling

•	 Cowboy posture

•	 Kneeling posture 

Photo 8.18—Toe Spreading

Having the ability to abduct the toes is a 
crucial yet often lost skill. By abducting 
the toes, we are activating the small 
foot intrinsic muscles of the foot that 
help support the arches for proper force 
absorption and production. 

 Photo 8.19a—Ball Rolling

Adding rolling on a ball to your foot 
health repertoire can reap multiple 

169



benefits. Improving the mobility of a 
stiff foot will help with force absorption 
during all activities, including walking. 

Stimulating the bottom of the foot stim-
ulates the L5S1 nerves, and potentially 
can help with low back pain. 

Increasing the pain pressure threshold 
will also decrease local foot pain.  

Photo 8.19b—Ball Rolling with a Spiky Ball

Photo 8.20—Kneeling Posture

Kneeling posture is similar to toe sitting 
with the exception of the toe position. 
In this posture, the toes are not curled 
under—the person is sitting on the top 
of the feet, with the ankles in full plantar 
flexion instead of in ankle dorsiflexion. 

This posture can be supported by placing 
pillows under the knees to alleviate dis-
comfort due to end-range knee flexion 
and then progressed into the full pose.



Photo 8.21—Cowboy Posture

Cowboy posture is a combination of 
kneeling posture on one leg, with the 
opposite leg in full flexion as pictured. 
This posture should be stable and com-
fortable and was historically used to per-
form work in front of the body. 

EDUCATION

Nelson Mandela said, “Education is the 
most powerful weapon we can use to 
change the world.” I cannot think of a 
more true statement. 

Pain is scary; when people are in pain 
and lose movement function, they are 
fearful—afraid they will never be out of 
pain, never recover full motion capaci-
ty or get out of the current state. They 

catastrophize, thinking of the worst pos-
sible scenario they can conjure. In turn, 
this can increase pain perception.236 
Education takes much of that fear away 
because it gives the unknown a name. 

After we define an issue, we can estab-
lish a plan so the client can work toward 
a goal. On the path from rehab to per-
formance, we must educate our clients 
about the probable diagnosis and the 
roadmap we have created for them. 

Once people understand a plan, they 
can buy in and can become active par-
ticipants in their destiny. They gain con-
trol not only of the process, but also of 
the likely outcome.

Often athletes discuss a past surgery and 
have no idea what was done or how it 
may have impacted the condition. They 
are unsure of what structures were 
“fixed” or what it did to move them fur-
ther toward the return to performance.

In my practice, almost daily I pull out 
an anatomy text or app to show people 
why they are feeling what they are feel-
ing. This clarifies something that has 
taken on a life of its own in their heads, 
and helps make it tangible. Once they 
can associate what they feel with what 
I describe, a light bulb flicks on. I hear 
things like, “No wonder that hurts. I 
might need to stop doing it.”

Education also gives people a better idea 
of what they can do. When people are 
empowered with knowledge and can
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BRIDGING THE GAP FROM REHAB TO PERFORMANCE

actively participate in their move-
ment-based homework, they can work 
on addressing their issues for the 23 
hours a day they are away from the 
clinic or gym. 

This removes the expectation that we 
will fix them, and reminds them they 
have the power to heal themselves. That 
is one of the greatest gifts we could ever 
give to our clients.

SUMMARY

These are the considerations I think 
about with every client, no matter where 
we are between rehab and performance. 
Posture, breathing, the thoracic spine, 
hip mobility, foot care, and education 
are at the foundation of my clinical and 
performance practices.

Addressing these issues with clients who 
are already in pain will significantly 
influence their overall health. Preventing 
issues in these areas would stop a lot of 
pain from ensuing in many of our per-
formance clients. 

Monitoring these elements early in an 
athletic career could also prevent issues 
down the road as they get older and have 
less physical ability to adapt to change.

When you are unsure what to do, going 
back to these fundamental basics should 
put your client on a good course to health 
and balance of the system. We should 
address these areas prior to moving onto 
the performance-based aspect of the 
Bridging the Gap continuum, which we 
will cover next.
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CHAPTER NINE 
FUNDAMENTAL PERFORMANCE

As we have discussed, the first thing we 
need to do with people in pain is to get 
them out of pain. Next, by addressing 
the motion segment, we make sure they 
acknowledge and use the injured body 
part with the rest of the system. 

During this process, we verify that the 
correct muscle is firing at the right 
time—this is psychomotor control. We take 
into account the nervous system and 
how it is processing sensory informa-
tion—this is somatosensory control. And, 
we consider all things physically, men-
tally, and socially that could be playing 
a factor in this process—this is the biopsy-
chosocial aspect.

We know the body will alter its motor 
output in the presence of pain. Therefore, 
it is almost impossible to work on motor 
skills or strength when someone is in 
pain. However, it is mandatory to work 
on localized strength in the area of injury 
once we control the painful experience.

Please refer to Chapter Four, page 65, 
for an overview of localized strength 
testing and muscle performance as out-
lined by Florence Kendall. Fundamental 
strength of local musculature is the base 
for any type of foundational perfor-
mance or total-body strength expres-
sion. One cannot be strong as a whole if 
the individual parts are weak.

Once we have reestablished the strength 
of the motion segment, it is time to turn 
our attention to rebuilding fundamental 
performance capacity. As kettlebell pio-
neer Pavel Tsatsouline suggests, we need 
to target strength first. 

When people are strong enough to per-
form the activities required in a sport, 
we can then layer on universal athlet-
ic competencies like acceleration and 
deceleration and sport-specific skills.

In this chapter, we focus on build-
ing strength and power as a whole, so 
our athletes are prepared to translate 
strength and power into athletic move-
ment. We will also discuss how we apply 
the concept of periodization to create 
and implement a structured, goal-ori-
ented recovery timeline.

COMING TO GRIPS WITH  
SUPERCOMPENSATION

When it comes to sports performance or 
everyday activities like loading boxes for 
a move to a new house, each muscle must 
have the basic, foundational ability to 
carry out the task we are asking it to do. 

Do the muscles we need to recruit have 
the ability to sufficiently fire against 
gravity with resistance? 



During standardized manual muscle 
testing, can each muscle perform at 
a foundational “five out of five”237 
strength? If not, we need to do some 
basic strength training. We cannot begin 
to address speed or power without first 
having basic strength.

If your client is not ready for resistance 
training, it will be difficult to build 
strength—or in the case of injury reha-
bilitation, to rebuild strength. 

During the bridging-the-gap process, be 
aware that the injured body part might 
not be ready for resistance training, but 
there are usually other areas that are 
able to handle strength work.  Your pro-
gramming should focus on maximum 
maintenance or strength gain in areas 

that are not injured, while protecting 
injured tissue where necessary. This is 
why the bridging-the-gap model is not 
a continuum, but more of a checklist of 
items to address prior to returning an 
athlete to sport.

To see strength gains, we need to under-
stand and employ the basic concept of 
supercompensation. This is a process 
that first requires the introduction of a 
training stress, and then we look for the 
body’s reaction to and recovery from 
that load. At its core, supercompensa-
tion simply means adaptation to a pro-
gressive training load. 

After we apply a stress during training, 
there is an immediate physiological 
decline in performance. 

Figure 9.1— The Slide

The Slide is the graphic representation of this book. It shows the different phases of return 
to play after an athlete is injured. 

This is not a true continuum—people do not have to “pass” one stage to move onto the next. 
Several sections can and should be developed at the same time. However, they all must be 
addressed to have a comprehensive plan for return to play. 



This is followed by a recovery period. 

The body then adapts and performs 
with more efficiency and greater power 
output in following workouts or compe-
tition. This is due to an improved ability 
to manage stress, as well as the physi-
ological changes the body made when 
recovering from the previous stimuli.

If well timed, we delivery the next train-
ing stressor when the body can continue 
to build on the previous one, making the 
tissues bigger, faster, or stronger. If the 
next stimulus is introduced too early, the 
body will not be able to recover and the 
athlete may become over trained—or, 
truly, under-recovered—thereby causing 
a negative physiological effect.

PRIORITIZING PLANNED RECOVERY

Planned recovery is an important con-
cept to discuss with your athletes, and 
even more so when returning from an 
injury. An athlete’s psychological mind-
set is always to “do more.” 

When players get hurt and have to 
watch from the bench while teammates 
practice and play, they feel they are fall-
ing behind. Doing even more work in 
training than they would if not injured 
makes sense to them when they feel as if 
they are playing catch-up.

Planning regeneration days or off days 
for a rehabilitating athlete is imperative 
for mental health. Giving the athlete an 
outlined plan for the week can provide 

Figure 9.2—Supercompensation

 Supercompensation is what every athlete is striving for within a training model. We need to 
stress the system in order to see changes. However, we cannot continually stress the system 
without giving the body times to rest, recover, and adapt to the applied stimulus. 

This positive adaptation to stress is coined “supercompensation,” and can be achieved with 
a detailed, well thought-out performance plan.



a bit of control over that which can be 
controlled and gives some ownership of 
the week’s rehabilitation process. 

This is powerful during the bridging-
the-gap phase, as an athlete struggles 
with time management when the train-
ing or competition schedule is no longer 
in place.

A rehabilitating athlete often just wants 
to do more work. However, failing to 
follow the physiological principle of 
providing ample recovery for each stress 
event will not be positive. This often 
breaks the body down, causes unnec-
essary fatigue, and increases the risk of 
re-injury by loading healing tissue too 
much and too soon. 

Incorporating planned off or regen-
eration days will assist in an athlete’s 
physical recovery process. This process 
is necessary if the body is to continue 
repairing the injury damage while also 
adapting to the revised training load.

This is where the fundamental concepts 
of the CSCS and other certifications that 
cover the concepts of strength training 
come into play. We need to understand 
the basics to apply physiologically sound 
methods that help our athletes obtain 
results and get back on the field. 

The following points are applicable 
to the big picture, but other strength 
training experts such as Dan John, 
Michael Boyle, Pavel Tsatsouline, and 
Mark Verstegen can provide specifics on 
strength and conditioning topics.

MUSCLE FIBERS 101

Type I
The body has different types of muscle 
fibers that respond to different exercise 
stimuli. The first are Type I slow-twitch 
oxidative fibers that create low power 
output, but have high resistance to 
fatigue. They are recruited and stimu-
lated with low-intensity aerobic exercise 
that is often high in volume, light resis-
tance training, and daily activities like 
walking to get coffee, hiking, or biking 
to work.

Type I fibers are thin compared with the 
other fiber types, do not have the same 
growth potential as Type II variants, 
and have a small motor neuron. Yet they 
have a high mitochondrial density and 
many capillaries because they need a lot 
of sustained blood flow. 

Slow-twitch fibers also have a lower 
supply of creatine phosphate and lower 
glycogen content than Type II fibers, but, 
since their purpose is longer duration 
activity, they store more triglycerides.

Type II-A
Next, we have the Type II-A fast-twitch 
oxidative fibers used during sustained 
power activities. They are less resistant 
to fatigue than Type I fibers, but fatigue 
more slowly than Type II-B due to 
having moderate glycogen stores.

Like Type I fibers, Type II-A fibers have 
high myoglobin content and many cap-
illaries and mitochondria. Type II-A 
fibers have fast contractile speeds and 



myosin ATPase activity, making them 
best suited for sports that use both the 
anaerobic and aerobic glycolysis energy 
systems and require repeated bursts of 
rapid activity, such as rugby, basketball, 
and football. As with the Type II-B vari-
ation, Type II-A fibers have a greater 
growth potential than Type I.238

Type II-B
Finally, we have Type II-B fast-twitch gly-
colytic fibers, used for high force, power, 
and speed production, but having low 
endurance. They are recruited for very 
short duration high-intensity bursts of 
power, such as maximal or near-maxi-
mal lifts and short sprints. 

They do not use oxygen for fuel and 
have lower capillary and mitochondria 
density and lower myoglobin content 
than the other muscle types. Type II-B 
fibers quickly deplete their high glyco-
gen stores due to fast contraction rates 
and high power output.

MUSCLE FIBERS 
AND BRIDGING THE GAP

Type II-A fibers have the ability to 
develop characteristics similar to that of 
Type I fibers or move more toward Type 
II-B fibers, depending on the training a 
person undertakes.239 

This can be detrimental to power-based 
athletes who are rehabilitating an injury. 
During the rehab process, movements 
are often slow and controlled, stimulat-
ing those Type II-A fibers to look and act 
more like Type I fibers. 

This leaves fewer fibers functioning on 
the power side. There is a natural loss 
of power production and fast movement 
due to this physiological adaptation.

This is why total-body vibration 
machines such as the Power Plate® can 
be useful during the rehab process. Total-
body vibration is just that…total-body 
vibration. The body cannot selectively 
recruit muscle fibers while standing on a 
vibration unit—all the muscle fibers will 
be stimulated. 

When performing slow, controlled 
bodyweight activities on a Power Plate, 
we can stimulate both Type II-A and 
Type II-B fibers to improve an athlete’s 
ability to produce power at the physio-
logical level.240,241

THE TIME-UNDER-TENSION 
CONTINUUM

Hypertrophy and Applied 
Functional Hypertrophy
The idea of load and time under ten-
sion is one of the fundamental concepts 
rehabilitation specialists sometimes fail 
to understand.242

Most rehab clinicians love programming 
three sets of 10 reps; we understand it, we 
can control the pace, and we can see and 
coach the movements. It is a comfortable 
place when working with an athlete. 

These types of set and rep schemes 
often last 20 to 40 seconds per set, and 
stimulate just enough response from the 
muscle to gain functional hypertrophy. 



We build a bit of muscle, but maybe 
not exactly what is needed to return 
to a pre-injury state. This is Applied 
Functional Hypertrophy, and is often 
where most rehab specialists live in the 
time-under-tension continuum.

However, religiously adhering to just 
three sets of 10—or 5x5, or any other 
predefined set and rep combination—
barely scratches the surface of what an 
athlete needs before returning to a sport.

A certain number of sets or reps can be 
used to advance specific performance 
goals like power application or muscu-
lar endurance, but this approach is just 
one step along the continuum of resis-
tance training.

In a “three sets of 10” session, for exam-
ple, each set typically lasts between 
20 and 40 seconds. This provides just 
enough time under tension to make 
strength gains and muscular changes, 
but not a significant amount. 

To help a client regain and perhaps 
even improve on pre-injury capabilities, 
we need to advance beyond certain set 
and rep ranges we are comfortable with 
prescribing. We need to include time 
under tension.243

Consider this: As a clinician, have you 
ever helped rehab a person with an ACL 
injury who did really well? The strength 
improved, the movement tests were good, 
the graft healed well, and the person was 
solid on ligament stress testing. 

However, at the end of the rehab, the 
person had a skinny leg. Even though 
strong, the leg looked atrophied when 

compared with the other side. This 
happens when the rehab did not spend 
enough time in the hypertrophy phase, 
which helps people rebound from atro-
phy caused by injury-related inactivity.244

In order to stimulate hypertrophy, 
muscle must have significant time under 
tension. Hypertrophy is usually stim-
ulated by sets of nine to 15 reps, with 
the sets lasting between 40 and 70 sec-
onds. This time under tension is what 
prompts an increase in the actual size 
of the muscle fibers, known as myofibril 
hypertrophy.

Relative Power
An athlete does not necessarily require 
greater strength to be more effective 
in a sport. How far does even an NFL 
linebacker need to go in the squat rack 
before getting into the realm of dimin-
ishing returns? 400 pounds? 500?

What these athletes often require is 
more power instead of greater strength, 
and, more specifically, the ability to 
apply power on demand in the context 
of the sport. 

Strength is a function of power—this is 
not to say strength is not important, but 
it is not everything, particularly on game 
day. The bottom line is that an athlete 
needs to express strength as a function 
of time, also understood to be power 
application. The two go hand in hand.

We usually train power in one to 10 reps, 
depending on the activity. When trying 
to improve an athlete’s power output, 
we think about performing sets of one 
repetition, no matter how many reps. 



We do not think of this as one set of six 
reps, but six sets of one rep. The athlete 
brings a very different mindset to the 
activity with this emphasis, and it often 
shows up as improved performance.

Power-centric activities typically last less 
than 10 seconds per set. However, tradi-
tional low-rep, high-weight work—such 
as deadlifts, squats, and Olympic lifts—is 
not the only kind of power-related train-
ing we do. 

Power and speed endurance are also 
important. This shows up when an ath-
lete performs a powerful movement with 
a higher number of reps than would be 
used during a dedicated power session, 
often in sequence with other exercises. 
The loads will be less than in powerlift-
ing, but the intensity will be higher and 
the volume greater, helping improve the 
ability to maintain moderate to high 
power output longer.

Speed endurance is a variation of this, 
requiring the athlete to perform several 
ballistic movements back to back with 
short, active rest periods between sets.

Power and speed endurance are invalu-
able in team sports like rugby that require 
short bursts of intense effort interspersed 
with periods of lower output. These skill 
requirements also show up in individual 
disciplines like cycling, ultra-running, 
and swimming.

For more on this topic, Brian Mackenzie 
wrote the book, literally: Power, Speed, 
Endurance.

Relative Strength
In addition to incorporating power and 
speed endurance concepts into your 
training philosophy, it is also import-
ant to consider relative strength. As 
your athletes are returning to sports 
after injury, you should to pay attention 
to their strength-to-body-mass ratio, 
which is often negatively impacted by 
an injury layoff. 

This is particularly true when athletes 
play a contact sport, as they need to 
apply strength and power, and to do so 
against other bodies in motion.

Relative strength is trained in sets of 
one to five reps that last for less than 20 
seconds.

To recap the training terminology in this 
section:

• Hypertrophy

Nine to 15 reps

40–70 seconds per set

• Applied functional 
hypertrophy

Six to eight reps

20–40 seconds per set

• Relative power

One to 10 or more reps, depending 
on specificity

Power endurance—capacity of 
wattage output over time



• Relative strength

One to five reps

Less than 20 seconds per set

Following these resistance-training 
guidelines will allow a professional 
working with an athlete in the return-
to-sport phase to dial in the program to 
address the missing links between rehab 
and performance. 

In particular, these guidelines can sig-
nificantly help a rehab specialist alter 
the training stimulus to prepare an ath-
lete to get back into the weight room. 

Once there, a strength and condition-
ing specialist can safely apply these 
principles. 

One of the biggest holes I have seen in 
the bridging-the-gap philosophy is a 
rehab specialist who is afraid to move 
an athlete at different loads and speeds 
due to a misunderstanding of these con-
cepts. As a result, the athlete shows up 
in the weight room unprepared for these 
movements and gets hurt trying to move 
too much too fast. 

There is improved communication 
when a rehab specialist understands 
these concepts of time under tension and 
can describe to the strength coach what 
is safe or unsafe at a particular point in 
the process. 

This provides the potential for a much 
better outcome.

CLINICAL PEARL
Hypertrophy

•	 Nine to 15 reps

•	 40–70 seconds per set

Applied functional hypertrophy

•	 Six to eight reps

•	 20–40 seconds per set

Relative power

•	 One to 10 or more reps, 
depending on specificity

•	 Power endurance—capacity 
of wattage output over time

Relative strength

•	 One to five reps

•	 Less than 20 seconds per set

EXERCISE MODALITIES 
AND APPLICATION

When prescribing resistance-training 
activities, we have a variety of modali-
ties in our toolbox. Whatever modality 
we use, it is simply a tool. 

We use tools to express our philosophy 
of training. They do not dictate our 
philosophy of training. A dumbbell, a 
machine, a TRX® Suspension Trainer, a 
kettlebell, or a medicine ball are all tools 
we use to express a philosophy. The use 
of any one of them is not a philosophy in 
and of itself.



Free weights allow increased range of 
motion and require more internal stabil-
ity than machine-based lifts. Depending 
on positioning, they also involve greater 
proprioception, positional competence, 
and balance from the athlete. 

The idea of free weights is sometimes 
used in a limiting way, but these can 
include dumbbells, barbells, kettlebells, 
and any other tool that does not fix the 
athlete into a certain position the way a 
machine does.

Machines limit range of motion and 
take away the internal stability require-
ment by providing the external stability 
of the machine. This potentially allows 
people to move higher loads because of 
this additional external stability. 

Some would say this is good, as equip-
ment such as a leg press provides the 
body with an over-stimulus to push 
more mass, therefore stimulating rela-
tive strength gains. 

However, others argue that strength 
without the internal ability to stabilize 
the forces is not only unnecessary and 
inapplicable to the sports field, but is 
also dangerous. 

Still, machines can come in handy in 
our bridging-the-gap process when we 
have an athlete who is post surgical or 
injured and unable to use an extremity. 
With a machine, we might be able to 
safely introduce strength training with-
out worrying about an athlete getting 
hurt trying to control a free weight.

There is a place for every exercise 
modality. The choice should be left to 

the professional to decide when and 
how these tools are applied during the 
rehab-to-performance continuum, just 
as when factoring in other disciplines 
such as Pilates or yoga.

EXERCISE SELECTION VOCABULARY

In recent years, strength and condition-
ing paradigms have moved away from 
training muscles and body parts and 
toward training movements. There is 
a time and place for individual muscle 
training, specifically early in the post-in-
jury rehab process and certainly with 
post-operative athletes. 

After an acute injury or surgery, the 
body needs to “reconnect” with that 
area. This is where the neuromuscular 
connections forged by a more isolative 
exercise can have value.

However, as the person moves through 
the rehab continuum and gets closer to 
a return to competition, coordinated 
movements that involve sequencing mul-
tiple muscle groups are more valuable. 245

When putting this continuum into action 
at EXOS, we created a system of com-
munication that is easy for the strength 
and conditioning and specialties to use. 
It was one of the most significant things 
we did to facilitate the process.

In discussions about athletes who were 
returning to play, Ken Croner, then 
a strength coach with EXOS and cur-
rently the co-owner of Munster Sports 
Performance, and I as the PT would 
often have a recurring discussion.

Ken: “Can he do this exercise?”



Me: “No.”

Ken: “What about this exercise?”

Me: “Yes.”

Ken: “How about this one?”

Me: “No.”

This conversation would last until we 
covered every item in the training pro-
gram to determine what the athlete 
could do. Ken would then write a new 
workout, bring it back for consideration, 
and the process would begin again. 

All of the coaches and PTs at EXOS 
knew this was an inefficient process. We 
needed to develop a common language, 
one in which all exercises could be cat-
egorized for more efficient communica-
tion between the health care practitioner 
and the strength coach.

We developed the following terms about 
12 years ago—they may or may not have 
been in use before that. At the time, they 
were new to me, and we had enough 
discussion around them to let me know 
they were most likely not mainstream 
terms at the time. 

Either way, this lexicon was new to our 
system and proved to be highly beneficial 
in helping athletes move from the acute 
post-injury phase, through retraining, 
and all the way back to competition.

The categories we applied included:

Upper-body push and pull

•	 Horizontal or vertical

•	 Rotational

•	 Unilateral, alternating, or bilateral

Lower-body push and pull

•	 Single leg or double leg

•	 Hip dominant or knee dominant

•	 Rotational

Propulsive and stabilization 

•	 Rotational movements



CLINICAL PEARL
MOVEMENT TYPES

Upper-Body Push and Pull

•	 Horizontal or vertical

•	 Rotational

•	 Unilateral, alternating, or 
bilateral

Lower-Body Push and Pull

•	 Single leg or double leg

•	 Hip dominant or knee 
dominant

Rotational

•	 Propulsive and stabilization

USING THE 
UPPER-BODY CATEGORY

Are you pushing the load away from 
you or are you pulling it toward you? 
Are you doing this in a manner that 
makes the load parallel or perpendic-
ular to the body—it is vertical or hor-
izontal? Are you doing the movement 
with one arm, both arms at the same 
time, or are you alternating moving the 
arms left to right?

That description pretty much covers 
all upper-body movements, while rec-
ognizing there is a rotational compo-
nent to movement as well. A pullup is a 

vertical pull in which the load is parallel 
to the body. A shoulder press is a vertical 
push—the load is parallel to the body. A 
pushup is a push where the load is per-
pendicular to the body, and so on.

With this simple language, a PT can say 
to a strength coach, “The player who 
has shoulder impingement can perform 
all upper-body horizontal pulling and 
external rotation activities.”

This means the athlete can do any row 
variation the coach can devise in this 
plane of motion, without needing to go 
into a jargon-heavy explanation about 
the athlete’s shoulder joint, or without 
the strength coach explaining every pos-
sible implement in the weight room.

One arm, two arms, half-kneeling on a 
bench—it does not matter. The coach 
can choose the tools to express the pro-
gram based on which athlete is doing 
the work. While effectively improving 
a player’s strength and power, we have 
peace of mind, knowing the athlete 
whose health we are responsible for 
is training safely and not irritating the 
injured area.

As we move along the continuum and a 
player gets closer to clearance for play, 
we progress to vertical pulling, then hor-
izontal pushing and internal rotation. 

The last progression for an athlete is usu-
ally overhead pushing. In fact, that cat-
egory might never be introduced, based 
on the player’s training or chronological 
age, injury history, physical limitations, 
and current playing status.



The strength coach and medical staff all 
know what kind of upper-body training 
is appropriate at the time, thanks to this 
use of clearly defined terminology.

USING THE 
LOWER-BODY CATEGORY

Lower-body pushing and pulling can get 
a bit confusing, as some people define 
these differently. At that time at Athletes’ 
Performance, we evaluated pushing or 
pulling relating to the center of gravity. 
Are you pushing the mass away from 
your center of gravity or are you pulling 
the mass toward it? 

In this definition, a pushing activity 
would be a squat or any squat variation, 
such as a leg press or pistol. A pulling 
activity would be a deadlift-type activity.

The next question: Are you doing this 
with two legs on the ground or a single 
leg? Is this movement knee dominant, as 
in a squat or hamstring curl, or it is hip 
dominant like a Romanian deadlift?

If an athlete has anterior knee pain, we 
might use a hip-dominant lower-body 
activity. We might start with pulling hip 
movements and then progress to push-
ing exercises. 

When coming off an acute injury, we 
might do everything on two legs, eventu-
ally progressing to single-leg variations. 
We might only do single-leg variations 
on the uninjured side.

With this system, the strength and con-
ditioning coach has a simple mandate for 
each athlete’s training, without having 
to first run every variation by the medi-
cal staff, who may not be up to speed on 
all the available training modalities.

PROPULSIVE VERSUS STABILIZING 
ROTATIONAL ACTIVITIES

We define stabilization activities for 
the core to include those activities that 
require the athlete to stabilize against a 
rotational force. 

This is in contrast to propulsive exercis-
es, which require people to move and 
rotate through the hips, introducing an 
element of kinetic linking into the activ-
ity. From a rehabilitation standpoint, we 
typically start with stabilization move-
ments and progress to propulsive drills.

For example, you are probably familiar 
with Gray Cook’s chop and lift activities.

A lift is a stabilization exercise, as the 
athlete is trying to stabilize the trunk 
against a rotational force.



Photo 9.2—Rotational Row, Start Position

In this exercise, the goal of the movement 
is general rotation. Although stability is 
still required through the lumbar spine, 
rotation is allowed at the shoulders, tho-
racic spine, hips, and lower extremity. 

The athlete is attempting to produce 
rotational movement, starting from this 
position of a rotated athletic base.

Photos 9.1a–9.1c—Stability Lift

In this exercise, the athlete can have a variety of lower-body positions such as tall kneel, half 
kneel, or split stance to challenge balance by altering the base of support. 

The upper body does a single-arm upright rowing motion with the outside arm, and then a 
push movement with the inside arm. No rotation is allowed in the torso, as the body is trying 
to stabilize against rotational forces.  



Photo 9.3—Rotational Row, End Position

The end position of the exercise can have 
a variety of upper-extremity positions, 
such as single arm to opposite hip as 
shown here or two hands starting low 
and ending in an overhead pushing 
movement. The back leg will have ele-
ments of external rotation and extension, 
while the forward leg will have elements 
of internal rotation.  

A stability lift is a stability exercise—the 
athlete is moving the upper extremity 
while preventing rotation in the trunk. 

A rotational row is a propulsive exercise. 
The athlete is combining rotational forces 
at the upper extremity, thoracic spine, 
and hips on a neutral lumbar spine.

The ability to stabilize against a rotation-
al force, as well as the ability to produce 
a rotational force are key movements 
an athlete returning to play will need to 

master. This helps the person to resist 
forces on the field of play that could be 
harmful, and the ability to produce a 
rotational force helps create the power 
necessary for athletic movement.

ADDITIONAL TRAINING 
VARIABLES

There are dozens of possible training 
variables, but we are going to focus on 
those that pertain to athlete perfor-
mance and health.

Training age is not the same as chrono-
logical age. A 35-year-old who has never 
trained is a novice trainee. A 22-year-old 
who is a Division I collegiate athlete is 
most likely an intermediate or even an 
experienced trainee. From a movement 
prescription standpoint, you need to 
consider training age when determining 
other programming variables, such as fre-
quency, density, volume, and intensity.246 
 
Novice trainees typically need to devel-
op all physical attributes. They can usu-
ally adapt to most stimulation and learn 
through repetition. Though their gener-
al work capacity is low, do not look at as 
a negative. This gives you something to 
build on; they will often progress more 
quickly than a highly trained athlete.  
 
Think of a time in your life when you 
stopped training. When you got back on 
track, you were probably exhausted by a 
simple workout. The beauty of being out 
of shape is that it does not take much to 
get a great workout. 

People respond to nearly any stimulus 
when undertrained. 



An intermediate trainee needs to build 
the racecar for the competition. With 
these people, you need to apply more 
advanced concepts of periodization to 
ensure the athlete responds to the stimu-
lus. You may also need to develop specific 
attributes using varied stimulation, such 
as frequently changing the programming 
so the body does not plateau the way it 
does when the stimulus stays the same.  
 
An advanced trainee is like fine-tun-
ing a racecar. These people are adding 
horse power to movement patterns—
which requires even better brakes—or 
gaining greater ability to decelerate. 
An advanced trainee needs very spe-
cific training parameters. Stimuli may 
change often, as they will quickly adapt 
to new training variables.

Training volume is the amount of 
training completed or the total amount 
of work done, such as time or distance. 
This could be a 5K run performed con-
tinuously or 1,500 meters broken up 
into 150-meter intervals with active rest 
between each interval.

Training intensity tells us how strenu-
ous the training is, typically measured as 
a percentage of a known maximum. For 
example, a clean and jerk session might 
be considered 95 percent of the athlete’s 
intensity capacity.

Training frequency refers to how often 
the training stress is applied.

Training density typically suggests 
how much work is performed in a certain 
period, such as in an As Many Rounds as 
Possible workout.

A novice trainee might only train two or 
three times per week, using lower loads 
to learn the movements, and the work-
out may take an hour to perform. 

An intermediate trainee could do that 
same workout four or five times per 
week, with higher loads and at various 
speeds. It might only take 45 minutes to 
do the more aggressive workout.

In the second example, the training fre-
quency, intensity, and density have all 
increased, while the general volume of 
the single training session might be the 
same. If you add more exercises to the 
second workout, you have also increased 
the volume.

Volume, intensity, density, and frequen-
cy provide us with simple ways to alter 
programming based on each athlete’s 
individual needs and abilities, as well as 
the ultimate return-to-play needs.

PERIODIZATION

In the simplest terms, periodization is 
the manipulation of training stress over a 
period to produce a desired outcome.247 
It consists of several cycles over the 
course of the training year. Macrocycles 
are periods of the year and comprise 
several blocks of mesocycles. 

Each mesocycle aims to achieve certain 
objectives and is made up of several 
microcycles, each of which generally 
lasts between five and 14 days. Several 
training days make up a microcycle, 
and several microcycles comprise a 
mesocycle.



A physical therapist in a traditional set-
ting usually does not work with a patient 
long enough to see the person all the way 
through a full macrocycle. However, the 
rehab process itself might be considered 
a mesocycle.

It is important for the clinician to under-
stand these strength and conditioning 
concepts to be able to work well with 
other sports-medicine professionals. 
This will help the entire care team create 
an actionable plan to help the athlete 
return to competition at full capacity, as 
soon as possible, but without increasing 
the risk of re-injury.

Rehab Periodization
The principles of periodization need 
not be confined to programming an ath-
lete’s training. Periodization can also be 
applied to the various stages of rehabili-
tation as we bridge this gap between the 
two.248 We can think of rehab as being 
a mesocycle, with a goal of complet-
ing rehab. Microcycles are the smaller 
chunks of activity along the way.

For example, if someone is post-opera-
tive, the first microcycle goal could be to 
regain full range of motion. The second 
microcycle might focus on balance and 
proprioception. The third microcycle 
could concentrate on neuromuscular 
control.

This does not mean each microcycle 
can only focus on one physical attribute. 
There are many ways to periodize a 
rehabilitation program, such as the fol-
lowing concepts.

Linear

In this model, we use periodic sequenc-
ing to train one physical quality after 
another. We could work on range of 
motion first, then balance and proprio-
ception, and then psychomotor control 
and strength.

Although every rehab may have a dif-
ferent linear progression based on the 
patient’s needs, most clinicians agree that 
regaining necessary motion is the prior-
ity. Strength and balance are addressed 
at any point, but range of motion must 
be regained early to prevent a slew of 
other issues later in the rehab process.

Concurrent

During concurrent training, we address 
several competing physical qualities in 
one mesocycle. Strength and endurance 
might be viewed as “competing” from a 
physiological standpoint, and could be 
part of a concurrent training program.249

A large volume of endurance training 
has a negative impact on strength gains, 
while long-duration, lower-output work 
is only minimally affected by the intro-
duction of strength training. If you are 
working with a marathoner, introducing 
strength activities should have minimal 
effect on endurance qualities.250

However, when training a football player 
or someone who does not often function 
aerobically, performing long-duration, 
low-load activities can negatively impact 
strength and power gains. 



It is important to understand this idea: 
Strength and power training can greatly 
assist endurance athletes, while endur-
ance training can negatively impact 
those who need more power.

In untrained people, the interference 
effect is minimal. However, in moderate-
ly or highly trained athletes, concurrent 
training affects the rate of force develop-
ment or power more significantly than 
absolute strength.251

Conjugate

With conjugated programming, we 
are training several complementary 
qualities in one mesocycle. Examples 
might include strength and power, or 
somatosensory control and psychomo-
tor control.

From a rehab perspective, we certainly 
can work on getting the right muscle 
to fire at the right time, while at the 
same time working to improve balance 
and proprioception for a given joint. 
Working on one of these would not 
interfere with the progress of the other. 
Therefore, these would be considered 
conjugated programming.

Concentrated

Concentrated training involves short 
periods of high training stress aimed at 
improving a single physical quality. We 
often use this method as an athlete is 
closing in on the strength training aspect 
of rehab.

For example, if an athlete is getting stiff 
at an injured joint, the clinician may 
have concerns that gaining this range 
of motion will only get more difficult or 
even impossible if left alone. 

The clinician may decide that one or 
two weeks are needed to dedicate every 
effort into regaining that active or pas-
sive range of motion back in the joint. 
All other concerns of strength or balance 
might be on hold until the athlete is able 
to restore the natural range of motion in 
the joint.

We can use also blocks, which are sequen-
tial chunks of concentrated mesocycles.

When an athlete is nearing return to 
competition, we might need to taper the 
program. This is a rapid reduction in 
volume or intensity to facilitate super-
compensation before competition.

There might be no tapering phase or 
might be used exclusively when bridging 
the gap from rehab to performance. Since 
the athlete is usually progressing slowly 
and building up to the return-to-compe-
tition phase, we may only use a brief rest 
period of a day versus a true tapering 
prior to returning to competition.

Finally, we have the pre-competition 
phase, which comes at the end of the 
continuum, right before the athlete 
returns to competition.

For example, if a baseball player plays in 
AAA games for several nights, the taper 
might simply be one day off for travel 
before joining the big league club to play 
the following day. 
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BRIDGING THE GAP FROM REHAB TO PERFORMANCE

When discussing this with the team man-
ager, you might decide it is best that the 
athlete only returns to competition for a 
few innings instead of an entire game. 

This decrease in volume, along with 
a rise in intensity, may suffice as the 
athlete’s taper prior to return to full 
competition.

This concept is planned in conjunction 
with the strength and conditioning spe-
cialist. Each situation needs to be eval-
uated by everyone involved in the care 
continuum. This way you can devise an 
appropriate return-to-sport plan that 
prepares the athlete for the return and 
safeguards longer-term health.

SUMMARY

Strength is the fundamental building 
block to power. Ultimately, an athlete 
will need to be able to move at varying 
loads and speeds to return to competi-
tion. Preparing an athlete to do this is 
paramount when bridging the gap from 
rehab to performance. Strength and 
conditioning coaches can be significant 
resources to health care professionals 
who are not accustomed to applying 
these concepts to their rehabilitation 
programs.

It will benefit your athletes as they pre-
pare to return to play if you understand 
strength-training principles and know 
how to safely apply them to your reha-
bilitation programs.
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CHAPTER TEN 
FUNDAMENTAL ADVANCEMENT

Now it is time to keep the client moving 
forward toward competitive readiness. 
We have identified and treated a pain 
generator, restored range of motion and 
basic strength to the affected motion seg-
ment, retrained the psychomotor system, 
addressed somatosensory influences, 
and focused on the total-body concepts 
of strength and power development. 

The next stage in the rehab continu-
um is to reestablish athletic movement 
capabilities diminished by the traumatic 
injury or surgery, and for clients suffer-
ing from chronic issues.

To kick-start an athlete’s fundamental 
advancement, we need to pull from 
our strength and conditioning models. 
It is up to you whether to follow EXOS, 
Michael Boyle’s CFSC, standard ACSM, 
CSCS formulas, or any of the other lead-
ing schools. 

Power development using kettlebell 
training, Olympic lifting, or any other 
specialization helps our clients get back 
on the field, but you need to consider 
their overall wellbeing, training age, 
your available equipment, and more. It 
does not matter which tool you use, as 
long as it delivers results within the con-
tinuum of care.

In this penultimate stage of the bridging-
the-gap model, we focus on universal 

movements and athletic competencies 
that are often diminished in the wake of 
an injury. 

Once we have worked with clients on 
fundamental-advancement exercises and 
they show no ill effects, it will time to 
move into the final phase, the advanced 
performance discussed in Chapter Eleven. 
That is the point where we concentrate 
on sharpening sport-specific skills before 
clearance to return to a full practice or 
playing schedule.

DIRECTION 
AND PLANES OF MOTION

Movement can be broken up and cat-
egorized according to the direction of 
travel. When approaching this from a 
high level, we move linearly, laterally, 
rotationally, up, or down. 

These categories can then be further 
broken down to introduce the patterns 
to someone who is beginning to move at 
various speeds following injury.

Before we add speed or power to a 
movement, the client must have the 
foundational building blocks of strength 
to accept that training. Fundamental 
performance sets the foundation of 
strength and is where we begin to intro-
duce the concepts of moving at various 



loads and speeds so the athlete can apply 
these concepts to foundational athletic 
movement. 

Bridging the gap from rehab to per-
formance requires specific and full 
understanding of each of the following 
movement patterns, which allows us to 
teach in pieces to build into a whole.

LINEAR MOVEMENT

Linear movement can be defined as 
moving in the sagittal plane in relation 
to oneself. That movement can be for-
ward or backward and can cover a short 
distance of under 10 yards or a longer 
distance. This can be broken up into 
four distinct subsections:

•	 Acceleration

•	 Absolute speed

•	 Deceleration

•	 Backpedaling

ACCELERATION

When you are accelerating at the start 
of a 100-meter sprint, you are in a total-
body lean, with great sprinters getting 
close to a 45-degree angle to the ground 
as they drive out of the blocks and get up 
to speed. All of the power in the legs is 
driving down and back, in a piston-like 
action to propel the body forward as 
opposed to falling forward. 

This application of all-out speed is hard 
enough to master for a healthy athlete 

and is even more difficult for those 
recovering from an injury.

Early in my career at Athletes’ 
Performance as I was beginning to learn, 
understand, and dissect these movement 
patterns, we were working with several 
athletes on the track, one of whom was 
a hockey player. 

Despite the fact that he performed his 
athletic skill on ice, he still benefited 
from strength and conditioning work off 
the rink; running was part of his workout 
that day. Observing him do some of the 
drills demonstrated how difficult it can 
be to apply strength and power to accel-
eration without losing body control.

The coach used a drill that started with 
the athlete lying on his stomach. On the 
coach’s command, the hockey player 
was to get up as fast as he could and 
begin sprinting for 10 to 20 yards. 

The athlete was on his stomach with 
his hands at shoulder level, waiting for 
the coach’s cue. When the coach yelled 
“Go!” he surged with all his might, took 
about four steps and unceremoniously 
face-planted on the track.

Given that he was a driven athlete who 
was motivated to improve, nothing could 
deter him from getting the drill right, 
not even embarrassment or abrasions 
from collapsing on the track. 

Back to the start for another go, the same 
thing happened: He face-planted within 
four steps. A third attempt yielded the 
same results.



It was not until the fourth try that the 
hockey player finally figured out he was 
not on ice. He could not use the same 
lower-body strategy of hip extension at 
about 45 degrees behind him as he did 
to generate speed on the ice. Instead, 
he had to drive down and back, directly 
behind him to thrust himself forward.

According to Newton’s third law, every 
action has an equal and opposite reac-
tion. You cannot inappropriately put 
force into the ground and expect the 
ground to return an equal and mean-
ingful force. 

Acceleration is all about angles and force 
application. When you are working with 
an athlete, you need to understand this 
force application and institute activities 
designed to help the client do this in an 
efficient manner.

The Components of Acceleration
While there are a lot of biomechanical 
subtleties involved, acceleration is com-
prised of four main aspects:

• Body position—total-body lean

• Leg action

• Arm action

• Ankle dorsiflexion

Body Position—Total-Body Lean

Total-body lean is what propels us 
forward as we apply force toward the 
ground. As described in the hockey 
player example, every action has an 
equal and opposite reaction. 

If you are standing upright and apply 
force into the ground, you will go upward 
in a jump. In contrast, if in a total-body 
lean you apply a force directly behind, 
you propel forward.

However, body lean can only go so far 
before the center of gravity and joint 
alignment becomes detrimental to bal-
ance. If you get too far forward and your 
legs drive out to the side, you will fall flat 
on your face like that hockey player.

Total-body lean means exactly that…
total-body lean. It does not imply bend-
ing forward at the waist while the legs 
remain straight up and down. Look at 
the total-body lean shown in Photo 10.1.

Leg Action

The leg action in this total-body lean 
must be piston-like to effectively acceler-
ate. Imagine pistons in a car, driving up 
and down. This is how our legs need to 
drive into the ground to send ourselves 
forward.

Another key component of leg action is 
the concept of hip separation. Think of 
bouncing a basketball. If you bounce the 
ball lightly down by your lower leg, not 
much force is produced. However, if you 
take that basketball overhead and then 
slam it into the ground, you will get an 
equal and opposite reaction, sending the 
ball high into the air.

The same principles apply to hip sepa-
ration. If you barely lift your leg off the 
ground, you will not have much force to 
put into the ground; the return of your 
energy investment will be low for your 
next stride. 



Yet if you lift your leg up to 90 degrees 
and then drive it into the ground, you 
will get a larger return for your effort. 
This is like a sprinter flying down the 
track, trying to exert as much power as 
physically possible into each stride.

However, just as with body lean, there 
is a limit to how high up the leg drive 
should originate. If you bring your 
leg up so high that you compromise 
the position of the low back, you will 
decrease the stability of the trunk, which 

is your base. That will affect balance as 
well as the energy return when you start 
to make compensations in form to gain 
artificial stability. There is a fine line in 
proper hip separation.

It is also a crucial factor to ensure opti-
mal hip mobility in your clients. Your 
athletes will not be able to generate max-
imum acceleration force when tight in 
the anterior hip, which limits extension, 
or in the posterior hip, limiting flexion.

Photo 10.1—Acceleration

When looking at this picture, you can easily see all elements of acceleration in this athlete’s form. 

He has total-body lean, meaning he is not flexed at his hips, but is in a complete lean of his entire 
body toward his target. His legs are driving down and back in a piston-like action to propel him 
forward. 

His elbows are bent and he is using his shoulders to drive back and create momentum forward; his 
lead ankle is dorsiflexed, ready to be driven down into the ground for forward motion. 

This is an excellent real-life example of acceleration captured in a single instant.



Arm Action

Arm action is the third key to reaching 
full acceleration potential. As we do not 
perform any movement skill in isolation, 
arm action will largely dictate leg action. 
Assuming we have the requisite mobility 
and motor control in the hips and legs, 
generating powerful arm action will 
encourage the legs to follow suit.

Let us test this: Sit on the ground with 
your legs stretched out in front of you. 
Bend your elbows to 90 degrees. Now, 
drive your elbows reciprocally back as 
hard and as fast as you can. What should 
happen is that your butt bounces off the 
ground as you are literally moving your 
body with the action of your arms. 

However, if you lose the elbow angle, 
you will slam your hand into the ground 
and no force will be created. If you move 
your arms slowly, you will not bounce. 
Drive really hard with just your right 
arm with your left arm still and you 
might begin to turn.

Arm action is important when teaching 
the legs what to do while running. In the 
example of the hockey player, the coach 
told him to think about his arms and to 
drive them back as hard as he could. 
This simple cue is what cleared up his 
leg action and prevented more humiliat-
ing and painful face plants.

Ankle Dorsiflexion

The final key to acceleration is ankle 
dorsiflexion, where we have a couple 

of things to consider. When the ankle 
is dorsiflexed, it is in a closed-packed 
position, meaning there is good bony 
congruency of the joint. When the ankle 
is plantar flexed, the talus rolls forward 
out of the mortise and we leave stability 
up to the ligaments, capsule, and skin of 
the joint.

In reverse, for stability when the ankle is 
dorsiflexed, we rely on the bony fit of the 
talus in the mortsie—the arch formed at 
the anterior ankle by the tibia and fibula.

It is much better to try to produce power 
from a stable base—power requires 
a foundation from which to produce 
force. When it comes to biomechanics, 
joint stability is what provides this base. 

As we covered in the motion-segment 
chapter beginning on page 65, joint 
centration is not only crucial for quality 
power transmission, but also to prevent 
structural damage.

Secondly, when the ankle is dorsiflexed, 
it places the contractile tissues of the 
ankle plantar flexors on stretch. This 
allows us to almost spring off the tissue. 

If the ankle is plantar flexed and we 
land on the forefoot, we have to absorb 
force by allowing the heel to lower to the 
ground. Then we have to reproduce this 
force to propel us forward.

If the ankle is dorsiflexed and the arches 
of the feet are not compromised, we 
simply spring off the forefoot, bringing 
the leg back into flexion to begin the 
next cycle of reciprocal motion.



WALL DRILLS

From a rehabilitative standpoint and 
a fundamental-advancement perspec-
tive, the wall drills we used at Athletes’ 
Performance are invaluable in my prac-
tice. Using the wall to teach body angle, 
hip separation, leg action, and ankle 
dorsiflexion provides a huge lesson in 
breaking down the acceleration move-
ment pattern. 

Here are a few examples.

Photo 10.2—Wall Hold (at right)

For a select period, the athlete will hold 
all aspects of acceleration other than 
arm action. For rehab professionals, this 
is your progression of a plank—it is basi-
cally an acceleration-position plank.

Photos 10.3a–10.3b—Single-Leg Load and Lift, Start and Finish

This is a single-leg squat variation in an acceleration position. The emphasis should be on 
the power movement toward the wall.



Photo 10.4—Up Down

The athlete drops the foot to the position 
indicated and rebounds it back to the 
starting position. 

The biggest mistake people make with 
this is putting too little emphasis on 
the downward motion and too much 
emphasis on the lifting portion. When 
cueing this exercise, instruct the athlete 
to drive the foot into the ground and let 
it bounce back to the original position, 
like a basketball. 

When dribbling, we do not think about 
how the basketball travels from the 
ground back to the hand, only from the 
hand to the ground. Somehow it shows 
back up in the hand as a result of the 
driving force downward.

Single Exchange (not pictured): In this exer-
cise, the athlete begins in the same posi-
tion as in Photo 10.2. The leg is driven 
into the ground, and at the same time, 
the opposite leg is coming into the flexed 
position. 

In this progression, the athlete has both 
feet off the ground at one point, for the 
first time. The athlete starts in the hold-
ing position and drives down one leg, 
thinking about it causing the other leg 
to come up to the same position.

Triple exchange (not pictured): This is the 
same exercise as the single exchange, 
except the legs are exchanged three 
times. The biggest mistake athletes 
make on this is short stepping the middle 
step—not allowing full hip separation to 
occur.

Exchange for time (not pictured): Use this 
exchange exercise for time instead of 
reps—five seconds, 10 seconds, or longer.

Photo 10.5—Arm Action

The legs are extended straight as the 
athlete sits on the ground with the 
elbows bent to 90 degrees. The elbows 
drive backward for time, hard and fast, 
to “bounce” the athlete off the ground.

Acceleration is a fundamental athletic 
movement for most athletes participat-
ing in land-based, movement-centric 
sports. 



Understanding the components of accel-
eration and how to coach these elements 
in parts and eventually combining them 
into the whole movement is necessary 
for rehab professionals and performance 
professionals alike.  

ABSOLUTE SPEED

Absolute speed typically occurs when an 
athlete is running greater than 10 to 15 
yards. In the context of a sport, not all 
athletes need absolute speed.

During my time working with athletes 
preparing for the NFL Combine, I hated 
the week we introduced absolute speed 
to the offensive linemen because many 
of them had not run more than 10 yards 
for a very long time. 

However, this skill is necessary for 
them to run the 40-yard dash held in 
such high regard as a testing standard 
at the Combine. Despite proper tissue 
preparation and skill work, there would 
inevitably be someone who would strain 
a hamstring, simply because the soft 
tissues were not ready for the rigors of 
absolute speed work.

As a comparison, imagine the first time 
you tried to perform a handstand. Unless 
you had a gymnastics background, that 
probably did not go so well. No matter 
how strong the core and upper body, the 
first time most people do a handstand, 
they fail to get the legs high enough over 
the body. If they do get their legs up, 
they usually go too far over the torso, 
causing a tumble to the side or over the 
top of their hands.

It is the same with absolute speed. If the 
tissues are not accustomed to produc-
ing power from an upright position, it 
is going to take time to reach a person’s 
athletic potential.

Absolute speed shares many of the com-
ponents of other acceleration work, but 
is slightly different. The first difference 
is the body position. Absolute speed 
requires the body to be upright.

Photo 10.6—Upright Marathoner

Compare the body position of the mar-
athon runner above with the sprinter 
below. Notice how the body position 
here is more upright and the legs are 
functioning in move of a cyclical fashion. 
The arm action and the need for ankle 
dorsiflexion remain the same.  



Photo 10.7— Sprinter

Notice the postural differences from 
someone who is in an acceleration posi-
tion and in an absolute speed position 
shown in Photo 10.6. The two postures 
and leg actions are very different, while 
the foot action and arm action are 
similar. 

“Return the athlete to running” is not a 
sufficient goal. As professionals working 
with athletes to bridge the gap from 
rehab to performance, we must know 
the type of running they need in their 
sports and select the exercise progres-
sions accordingly.

Think of marathoners and consider the 
uprightness of position. They are not 
leaning far forward at the waist, or in a 
total-body lean as in sprinting. They are 
upright or very close to it.

You will see another difference in the leg 
action. Although hip separation is still an 
important concept in generating abso-
lute speed, leg action is cyclical instead 

of piston-like, with the legs moving in a 
more bicycle-type fashion. During this 
cyclical motion, the heel stays close to 
the thigh for a quick leg recovery.

To better absorb this, stand up and put 
all of your weight on one leg. Now take 
the unweighted leg and begin to swing it 
back and forth from front to back as fast 
as you can. 

Next, bend your knee until your heel 
is touching your butt and do the same 
swinging motion as fast as you can. With 
the heel touching your butt, you have a 
much shorter lever to move. 

A shorter lever means a faster motion 
and therefore faster speed. This shows 
how important heel recovery contrib-
utes to leg action when teaching abso-
lute speed.

Just like acceleration, we can use the 
wall to practice and coach the compo-
nents of absolute speed with the athletes. 
Wall drills are a big part of my practice 
in bridging the gap from rehab to per-
formance when introducing movement 
patterns back into the athletes’ training 
regimes.

A few examples follow on the next page.



Photo 10.8—Wall Hold Variation (at left)

The athlete holds the posture pictured 
for a select amount of time. Cue to keep 
the weight on the stance leg focused 
on the front part of the foot, using the 
idea that you could slide a piece of paper 
under the heel as a visual for the client.

Photos 10.9a and 10.9b—One Cycle, Midpoint

The athlete “claws” down to the ground and with a quick heel recov-
ery in mind, slides the metatarsal heads across the ground until getting 
some amount of hip extension that does not compromise the lumbar 
spine position.



Photo 10.10—One Cycle, Finish

The athlete then brings heel to butt and, 
keeping the leg tight in maximal knee 
flexion. The athlete then brings the knee 
forward and the hip back to the starting 
position as shown in Photo 10.8.

Two cycles: Once the athlete is able to 
perform one cycle with some speed, do 
two or more cycles with speed, being 
careful not to compromise the lumbar 
spine position, which is a common com-
pensatory pattern.

DECELERATION

There is no doubt that as an expression 
of explosive power and speed, accelera-
tion carries some injury risk due to the 
great forces applied to soft tissues, con-
nective tissues, and joints. Yet, it is argu-
able that more injuries occur during the 
deceleration that follows.

Consider basketball or volleyball. We do 
not see many injuries resulting from a 
player leaping up to dunk or spike, but 
rather from the off-axis impact of an 
awkward landing. 

It is the same with sprinting in a rugby, 
soccer, or American football game. 
Certainly, muscle strains can occur while 
an athlete is getting up to speed; how-
ever, it is often slowing down or during 
a transition—like changing direction or 
going from sprinting to jumping—that 
seems to lead to more injured athletes.

The challenges with deceleration 
include dynamic stabilization of a rapid-
ly moving body and absorbing the force 
created by the acceleration. 

Alternatively, in the case of a move-
ment transition, think of creating force, 
absorbing it, and then creating it again. 
This can involve force generation and 
management in multiple planes and 
directions, which often gives athletes 
trouble from an injury perspective. 

We have speed and strength and condi-
tioning coaches focused on building big 
physical engines, but it is also necessary 
to spend time developing the requisite 
brakes to slow these racecars down.252

When people are coming back from 
injuries, the ability to dynamically sta-
bilize is compromised. It is easy to guess 
what happens when we add to this the 
components of speed, power, explosive-
ness, and swift directional changes. 

It is our job in the rehab continuum to 
enhance the ability to stabilize, absorb 



force, and manage the demands of quick 
transitions so the athletes can produce 
force at game speed.

As with other exercises in this chapter, 
deceleration drills should be progres-
sively layered so they become increas-
ingly demanding. Keep the volume low 
and provide plenty of rest to ensure the 
muscles and fascia have ample time to 
recover before the next stimulus.

As your athlete progresses without 
problems, add a little more volume and 
increase the density by reducing the 
active rest periods. Acceleration and 
deceleration are very taxing and can be 
trained two or at the most three sessions 
per week.

Deceleration Drills
A progressing athlete will have to learn 
how to decelerate at the same time as 
relearning to accelerate. As the athlete 
is gaining neuromotor control, strength, 
and power, you should introduce decel-
eration progressions at the same time. 

This is often unconscious, as the athlete 
will naturally slow down the movement 
after a repetition is complete. 

Nevertheless, having a more structured 
introduction, discussion, and progres-
sion of deceleration will benefit your 
athletes as they progress in the bridging-
the-gap continuum.

We could argue that deceleration should 
be developed prior to maximum power 
or acceleration. The clinical art of how 
we progress athletes remains up for 

debate. These phases may take several 
weeks to work through. 

Progressively increasing the intensity of 
deceleration is necessary, just as with 
every other movement progression we 
prescribe. 

Phase one: Have the athletes run 
40 yards and give them as long as 
they need to slow down after the 
finish. 

Phase two: Repeat the 40-yard run, 
but this time tell them they have to 
decelerate by the time they reach 
the 60-yard line. 

Phase three: Have them run 40 
yards a third time and reduce the 
deceleration window to 10 yards. 
Rest for two minutes.

Phase four: For the fourth segment, 
ask them to come to a halt within 
five yards of finishing the 40-yard 
sprint. 

Phase five: After the 40-yard dash, 
have the athletes stop “on a dime” 
with no window.

Phase six: After the 40-yard dash, 
have the athlete stop on a dime, 
and then as quickly as possible run 
for 10 yards to the left or right. 

If you are working in a sporting envi-
ronment that does not have lines such as 
those of a football field, you can either 
use cones to mark the distances or use 
the game’s natural markers, like bases in 
baseball or the halfway line and 18-yard 
penalty box in soccer.



Deceleration Jumping Drill

Athletes should learn how to land before 
learning how to jump up. However, 
gravity makes this a challenge. In order 
to break this process down, try the fol-
lowing progression:

Phase one: Have the athlete stand 
on a 12-inch box with the feet 
shoulder width apart and then 
drop down and land on both feet. 

Be sure the weight is not in the 
heels, but more toward the front 
of the foot near the metatarsal 
heads. The landing should be soft, 
absorbing force at the foot, ankle, 
knees, and hips.

Phase two: Repeat the drill using a 
16-inch box.

Phase three: Increase the drop 
height as needed for the athlete’s 
sport.

Phase four: Once the athlete lands, 
cue to immediately explode 
upward into a vertical jump, land-
ing with the proper biomechanics 
demonstrated in the first three 
steps.

Upper-Extremity Deceleration Drill

Sports that involve throwing, catching, 
and wielding a tool like a bat or a rac-
quet require athletes to decelerate the 
upper body at the end of the movement. 
Without this, a pitcher would go flying 
off the mound, a tennis player would 
spin around, and a quarterback would 
end up with his face in the dirt.

Photo 10.11—Half-Kneeling Throwing 
Deceleration

In the half-kneeling position, the ath-
lete looks ahead, while the clinician 
throws the ball from behind. The athlete 
attempts to catch the ball in midair as 
it comes over the shoulder, and slows it 
down on the follow-through. 

As a progression, the athlete can throw it 
back over the shoulder towards the clini-
cian, implementing plyometric principles 
for the upper extremity.  



If you have the required knowledge, you 
can create sport-specific drills for your 
athletes. If not, here is a more generic 
idea that is effective for players return-
ing from injury in many sports.

Step one: Have the player get into a 
half-kneeling position.

Step two: Stand a few feet behind 
and throw a medicine ball over 
the person’s head.

Step three: The athlete will track 
the flight of the ball, catch it, and 
decelerate the arms to stop the tip 
forward.

Step four: Repeat the drill, but this 
time, have the person throw it 
back to you. This introduces con-
cepts of the stretch-shorten cycle 
plyometrics, which we will cover 
on page 223.

A large part of dynamic stabilization is 
the ability to control eccentric muscular 
contraction. For this, we also incorpo-
rate exercises like Romanian deadlifts 
and pullup negatives that emphasize this 
type of contraction.

BACKPEDALING

Backpedaling is a movement type that 
does not fall into the usual categories. 
It is not typically included with linear 
motion drills, even though it clearly is 
one, nor is it lumped with acceleration 
or deceleration, despite including ele-
ments of both.

Backpedaling is not taken into account 
when thinking about concentric or 
eccentric contraction work, though it 
requires competence in each. As clini-
cians and performance coaches, many in 
our professions have focused on getting 
clients back to running as a measure of 
readiness, without giving backpedaling 
a second thought.

Despite being hard to categorize, there 
is a time in most sports in which back-
pedaling is required. This might be a 
quarterback moving into the pocket, a 
basketball player resetting a defensive 
position, or a tennis player retreating 
from the net to the baseline.

The backpedal is often transitional as 
well, such as when a football player 
runs back a few yards to catch a kick-
off and then takes it the other way for a 
touchdown. It shows up when a soccer 
goalkeeper gets into position on the goal 
line to thwart a long-range shot and 
then leaps into the air to push it over 
the crossbar. 

These examples show why it is an essen-
tial part of the movement prescrip-
tion for this stage between rehab and 
performance.

From a biomechanical standpoint, 
backpedaling requires knee flexion and 
extension and hip flexion for leg turn-
over, and shoulder flexion and extension 
to swing the arms. 

Perhaps the biggest requirement many 
athletes are missing is the ankle dorsi-
flexion needed to generate speed from 



backward steps that begin from an ath-
letic stance. 

If athletes are lacking this range of 
motion, they will overload the soleus 
and gastrocnemius and sometimes tilt 
forward to compensate. This is why it 
is important to pair backpedaling drills 
with mobility exercises that improve 
ankle dorsiflexion and reduce excess 
stiffness in the calves and higher up 
the posterior chain in the hamstrings 
and glutes, which also help manage the 
eccentric component of backpedaling.

Backpedaling Drill

Photo 10.12—Backward Jog

Phase one: With backpedaling, go slowly 
at first, just as when returning an athlete 
to running. Begin by having the client 
walk backward on a treadmill at a very 
slow speed or on the field and then work 
up to a backward jog.

Photo 10.13—Backpedaling

Phase two: As long as there are no appar-
ent issues in phase one, keep increasing 
the speed of the backpedaling. 

At the same time, position the athlete 
lower and lower until starting from the 
same athletic stance used in the sport.

Phase three: Start to add a deceleration 
element, just like in the deceleration run-
ning drill.

We cover another favorite backped-
aling drill on the following page.



MULTI-DIRECTIONAL MOVEMENT

The concept of an athletic base is the 
foundation of all multi-directional 
movement. 

All lateral and rotational movements 
must originate from an organized, stable, 
and athletic position if they are to be 
powerful and sustainable. It is from such 
a stance that we teach athletes the fun-
damental concepts of multi-directional 
movement in a controlled situation.

The following movement progressions 
form a vital part of the fundamental-ad-
vancement stage of rehab.

Athletic base

Shuffle

Change of direction

Crossover

Drop step

Open step

Athletic Base
The athletic base simply means creating 
a foundation of multi-directional move-
ment applicable in sports and daily life. 
If you have an athlete who lacks the 
ability to get into or hold a solid base 
position, you cannot work on multi-di-
rectional movement. That is why it is 
the first thing we teach athletes in prepa-
ration for agility work.

Photos 10.14a–10.14c—Backpedaling to Forward

Phase four: Once the athlete can backpedal at or close to full speed and then decelerate 
quickly, add in a hard stop followed by sprinting forward for a few yards.

Phase five: This step is the same as phase four, but in the transition, have the athlete run left 
or right after the backpedaling.

Phase six: Replace the direction change in the transition with a vertical jump.



Photo 10.15—Base, Good Position

In an athletic base, the hips are inside 
the knees, and the knees are inside the 
feet. 

The knees are not internally rotated, but 
are supported by the active hip abduc-
tors and external rotators. 

The feet have a wide base of support and 
the center of gravity is low for possible 
movement in any direction.  

Getting into a stable base requires the 
athlete to stand upright, with feet wider 
than shoulder width apart. The knees 
are inside the feet and the pelvis inside 
the knees, basically forming an “A” posi-
tion with the lower extremities.

Next, maintaining this foot position, they 
lower the center of gravity by squatting 
down. The feet are “screwed into the 
ground”—the idea is the left foot screws 
counterclockwise and right foot clock-
wise—ensuring the hips are active to 
keep the femurs in an externally rotated 
position.

If the musculature of the hips, specifi-
cally the posterior glute med, are not 
activated, femoral internal rotation and 
valgus knees will occur—one or both 
knees will cave in, placing the knees in a 
high-risk position.

Upper-body positioning must also be 
considered, with the chest up, head 
neutral, and abdominals engaged. The 
weight is equally distributed between 
both legs.

The photos on the next page show 
examples of poor athletic base positions.



Shuffle
Once athletes have shown they can 
form and sustain a stable athletic base, 
you can begin to get them moving. The 
shuffle is the first athletic movement to 
teach out of the base position, as it is so 
elemental in sports.

Shuffling requires the athletes to main-
tain the base position as they move right 
or left. The feet need to stay in the wide 
stance they started in, as neutral as pos-
sible. The hips need to remain active to 
maintain neutral femurs and well-posi-
tioned knees.

The focus in the shuffle is on the athletes 
pushing off the left leg in order to move 
to the right, and vice versa. This is in 
contrast to pulling themselves with the 
right leg in order to move right.

Photo 10.18—Shuffle, Poorly with Sliding, 
Foot Externally Rotated

In this position, the athlete is pulling for-
ward with the front foot. Note the exter-
nally rotated toes, knee, and hip.  

Photos 10.16a and 10.16b—Base, Poor Position

In this position, the athlete does not have as good of a base of support; the knees are in a 
position of unsupported genuvalgus, and the center of gravity is not low, making movement 
in any direction more difficult. 



Think about what you would do if your 
car broke down and you needed to get it 
to the corner gas station. 

Would you push it to the corner, or 
would you pull it to the corner? You 
would push. 

In this same fashion, teach your athletes 
to push themselves in the direction they 
want to go, versus pulling that way. 

Once this general motor pattern is estab-
lished, you can begin to vary speeds and 
load, adding assistance or resistance 
depending on the physiological demand 
you are trying to facilitate.

Change of Direction
Once the client can independently shuf-
fle in both directions, start to work on 
change of direction, which is a combina-
tion of shuffling both left and right.

Photos 10.17a–10.17c—Shuffle

From a good athletic base, the athlete pushes in one direction—the movement is driven by 
the back leg. 

For example, if the athlete is shuffling to the right, the left leg is driving and pushing the 
body toward the left by driving the foot into the ground, creating extension in the back leg 
to push the person in the direction of desired movement. 

The front leg remains in a neutral position with the toes pointing forward. The front leg does 
not externally rotate, which would cause the athlete to pull toward the direction of desired 
movement. 

The movement is driven by the back leg pushing and extending, not by the front leg pulling 
and flexing. 



Photo 10.19—Change of Direction Drill 

This movement is a progression of the shuffle, 
asking the athlete to switch directions mid 
movement. This requires a quick transition for 
the back leg to become the front leg and vice 
versa. The quick change of direction requires 
the athlete to shift the focus of each leg at an 
instant’s notice. 

The athlete should not have a change in the 
center of gravity; this is a simple change in 
direction of movement, keeping all the compo-
nents of the shuffle during this transition. 

First, have them shuffle right, then 
switch directions and shuffle back to the 
left without stopping or pausing. The 
stance, hip, and chest positions should 
all generally remain the same when 
changing direction, noting that lateral 
trunk movement will alter to shift from 
right to left, or vice versa. Again, you 
can add speed, assistance, or resistance 
as the motor program is ingrained.

Photo 10.20—Change of Direction 
with a Bungee

Adding a bungee to one side of the 
change-of-direction movement causes 
an assistance in movement in one direc-
tion, then a resistance of movement in 
another. 

This addition of assistance and resistance 
to athletic movement can mimic forces 
an athlete may encounter once back on 
the field. 

Crossover
The crossover is a transitional move-
ment that allows athletes to go from a 
forward-facing position to a complete 
90-degree turn. 

It is a transitional motion that enables 
them to combine multi-directional and 
linear movement.



Photo 10.21—Crossover

A crossover maneuver requires the ath-
lete to change direction with a 90-degree 
ankle, meaning that the athlete will go 
from an athletic base to an acceleration 
movement, taking the back leg up and 
over the front leg. 

For example, if the athlete is in an ath-
letic base and needs to accelerate to the 
left, the right leg must quickly and effi-
ciently come in front of the left leg, with 
the right patella pointing toward the 
desired direction of movement. The right 
leg then needs to be able to drive down 
and back in an acceleration movement 
to transition from a lateral base into a 
linear movement.   

Say a football player is facing forward 
to watch what an opponent is doing, 
and then decides in an instant to go 
left for several steps. To do this quick-
ly, the player will cross the right leg in 

front of the left to then drive the right 
leg down and back to initiate accelera-
tion. Athletes also need the capability 
to reverse this movement sequence to 
move to the right.

From a bridging-the-gap standpoint, an 
athlete must be able to attain a stable 
athletic base, have enough trunk stabil-
ity to maintain this and have sufficient 
hip mobility to cross over. We typically 
use the wall to break this pattern into a 
progression.

Photo 10.22—Crossover on a Wall

This drill allows us to break down the 
complexity of the crossover by support-
ing the athlete on a wall. The task is to 
take the outside leg toward the wall. The 
patella of the outside leg needs to point 
toward the wall as the athlete works on 
the intricacies of altering the center of 
gravity and leg position to go from one 
leg to the other. 



Once the athlete understands the gen-
eral motor program, we can progress 
these drills, adding speed, resistance, or 
assistance, and eventually combine it 
with other movements to increase the 
complexity of the drill. 

Drop Step
The drop step allows athletes to go from 
facing forward to facing in the opposite 
direction, rotating 180 degrees from the 
start position. 

To do this, they must be able to separate 
the hips from the pelvis—the femoral 
acetabular movement on the drop-step-
ping leg and acetabular femoral move-
ment on the stance leg. Athletes must 
have good hip mobility, pelvic mobility, 
and trunk stability to perform the drop 
step well.

Begin this drill in a standing position 
to focus on hip and pelvis dissociation, 
using a wall for stance support if needed. 

Once you have established a pain-free 
movement pattern, move the athlete 
from the wall to perform a freestanding 
drop step in both directions.

When your client has demonstrated this 
ability, start introducing other variables 
to make it more challenging. 

You can also add other previously 
learned movements to increase the com-
plexity of the movement. 

The following  are some of my favorite 
drop step drills.

Photos 10.23a–10.23b—Crossover Exercise, Knee to Hand

In the absence of a wall, the hand of the athlete can be used as a target for the knee to hit.  
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Photos 10.24a–10.24c—Drop Step Movement

The full drop step movement requires the torso to be forward facing, while one leg lifts up 
into flexion and external rotation. Eventually, the pelvis and then the torso follows, and the 
lifted leg drives back down into the ground for an acceleration movement. This move is used 
when an athlete needs to turn 180 degrees. 

The dissociation of the hip from the pelvis can be practiced next to a wall, using the hand 
for support as shown in Photo 10.25. This exercise progression allows the athlete to perform 
the drop step movement away from the stability of the wall in a slow, controlled fashion. 
Eventually, the drop step can be performed as a skip at a much faster pace.

Photos 10.25a and 10.25b—Wall Dissociation

A wall can be utilized to stabilize the torso and upper body while practicing hip and pelvis 
dissociation in a slow and controlled manner.



Photo 10.26—Moving Drop Step

This drill has the athlete perform the drop 
step movement away from the stability 
of the wall in a slow, controlled fashion.

Photo 10.27—Drop Step Skip

Here we add an element of speed to the 
movement.

Photos 10.28a and 10.28b—Drop Step to Acceleration

This drill brings complexity to the movement, combining two fundamental movement skills.
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Photos 10.29a–10.29c—Backpedal to Drop Step

The backpedal brings additional complexity to the movement, combining two different 
fundamental movement skills.

Photos 10.30a–10.30d—Backpedal to Drop Step to Acceleration
Adding greater complexity to the movement, we combine three fundamental movement 
skills together.



Open Step
The crossover and drop steps are not 
the only common footwork techniques 
frequently employed in sports. 

During Lee Taft’s presentation on 
speed mechanics at the Perform Better 
Functional Training Summit in 2017, he 
suggested that the crossover step is prob-
ably used less often than we think. He 
thinks the more simple open step is used 
often and puts the athletes in a better 
position to create power in acceleration 
when transitioning a movement. 

In softball, if a batter is on first base 
preparing to take the risk of going for 
second, there are two options. The first 
is to shuffle a bit and then do a crossover 
before sprinting. 

However, this does not always happen. 
Some players opt for a second choice, 
which requires less coordination, but 
can be initiated more quickly. Instead 
of crossing the feet over, the player will 
simply pivot the lead foot, opening the 
pelvis toward second base, and bring the 
back leg up into a hip-flexed position to 
begin acceleration from this position. 

We dubbed this “the open step.”

Photos 10.31a and 10.31b—Open Step

This is a shift of the pelvis to change 
direction 90 degrees. The athlete goes 
from a position of athletic base to accel-
eration simply by opening up the pelvis 
in the direction of the desired movement, 
driving into acceleration from there.



It is worth putting your athletes through 
a drill that replicates the second option, 
particularly if you discover it is preferred 
to the crossover when playing the sport. 
It is also a good strategy when dealing 
with an athlete coming back from a 
labral tear in the hip or an impingement 
in the lumbar-pelvic region.

JUMPING AND LANDING

The landing component of jumping is 
usually just as overlooked as the back-
pedaling aspect of running. This comes 
back to acceleration versus decelera-
tion. We spend a lot of time getting our 
athletes to jump as high, far, and fast 
as possible, but devote little to helping 
them decelerate in a controlled manner 
so they can absorb the forces created 
during takeoff. We need to help them 
with landing safely.

A multi-sport study by Cory Toth found 
that 60 percent of jump-related injuries 
are caused by landing improperly.253 
Some studies suggest that landings fol-
lowing a forward jump carry a higher 
risk than the up-and-down motion of 
drop jumps, possibly due to explosive 
movement in multiple directions.254

If you throw an apple in the air, it does 
not splatter on the way up—it smashes 
when comes down and hits the floor. It 
is the same with the body’s soft tissues. 
It is possible to sustain an injury when 
leaping up, but it is far more common to 
get hurt when we plant our feet back on 
the ground.

Alignment is one of the main contrib-
uting factors in landing-related injuries. 

If the joints of the hip, knee, and ankle 
are centrated and well aligned, they can 
transmit and absorb great forces without 
issue. However, when misaligned, we get 
off-axis shearing that can either cause 
damage in a single incident or build up 
to become an injury over time.255

Jump studies show that one of the com-
monalities among young women who 
tear an ACL is valgus knee, with one or 
both knees caving inward.256 This puts 
an unusually high load on the anterior 
cruciate ligaments, as well as creating 
compromises at the hip. 

This issue may not begin at the knee, 
but at the foot and ankle. If the ankle 
collapses inward when the foot plants 
and the ankle rolls toward the midline, 
the knee will follow. 

People also get knee issues if the feet are 
ducked out or pigeoned in. If we are to 
help people better manage deceleration 
in landing, we first need to teach better 
positioning and alignment—literally 
from the ground up.

Landing Drills
When we are helping bring an athlete 
back from injury, jumping and land-
ing are potentially the most hazardous 
activities due to the high power gener-
ation involved. This is why we need to 
work on alignment of the lower extrem-
ities and ensure the person has a solid 
lumbar-pelvic relationship.

The following is a drill to work on this. 
You can use a mirror at first for visual 
cueing and then remove it to help the 
athlete rely on proprioception.



Make sure the knee is tracking over 
the second toe and the foot is neutral. 
Get the athlete to fire the glute medius 
by squeezing the butt and “screwing” 

the foot into the ground. This should 
create a little tension in the band at 
the distal femur. Reiterate that this is 
the takeoff and landing position.

Photos 10.32a–10.32b—External Rotation with Mini-band in Athletic Base

Wrap a stretching or mobility band around the distal femur. Maintain tension on the band 
while in an athletic base. Allow one hip to internally rotate and then externally rotate 
against resistance. Repeat on both legs. The athlete should feel this working the posterior 
hip musculature (gluteal area).

Photos 10.33a–10.33c—Jump Up to a Box
Get the athlete to jump onto a 12-inch box and then step down.
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Stepping down is the key with the drill 
show in Photos 10.33a—10.33c. At this 
point, we are simply having the athlete 
jump up to something. We will work on 
landing separately.

If the 12-inch box jump is successful, 
increase the box height to 18 inches.

In this activity, the athlete begins the 
movement from the top of the box. Have 
the person simply step up—this is not a 
jump up to the top of the box. Focus only 
on the landing portion of the movement.

When you see a consistent, confident 
landing, repeat with a taller box.

Next, have the athlete jump up onto a 
box, pause, reposition if needed, and 
then jump back down. This makes the 
athlete produce force, dissipate it, and 
then produce it again, similar to the 
action of sports, but giving a bit of pause 

in the middle to make any adjustments 
needed before performing the landing 
portion of the activity.

Photo 10.35—Jump in the Air, No Box
Now remove the box to jump into the air 
and land.

Photos 10.34a–10.34c—Jump Down to the Floor

If the athlete is still displaying correct mechanics and alignment, the next step is to drop 
down and land from the 12-inch box.



The drill shown on the previous page 
in Photo 10.35 removes the pause we 
allowed on top of the box, requiring 
adjustments to be made mid-air.

Now try switching directions to have the 
client do forward bounds. You can pro-
gram two-footed takeoffs and landings 
to start, then switch to taking off on the 
right leg and landing with the left and, 
finally, reversing the sequence.

Some athletes who are fine going up and 
down will struggle going side to side, 
particularly those coming back from 
an ankle injury that created instability. 
Make sure they are paying attention to 
landing softly on a flat foot. The feet are 
neutral during takeoff and landing, and 
the ankle, knee, and hip should be in 
alignment each time.

From here, you have a plethora of 
options, such as integrating a 90-degree 
turn mid-jump, a 180-degree turn, 
moving anterior-lateral at a 45-degree 
angle, or lateral bounds. The options 
are endless and are dependent upon 
the athlete’s sport, position and possi-
ble movements encountered during the 
return to play.

Ultimately, an athlete needs to go from 
any one of these positions to another at 
a specific time.  We need to progress the 
athlete through an acceleration progres-
sion, an absolute speed progression, a 
deceleration program, multi-directional 
movement drills, jumping exercises, and 
landing education and activities. 

Photos 10.36a–10.36c—Horizontal Jumps, Two Feet to Two Feet
The athlete begins with two feet on the ground and jumps for distance—not height— 
landing with both feet on the ground.
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Photos 10.37a–10.37b—Horizontal Jumps, Two Feet to One Foot
The athlete begins on two feet and jumps for distance, landing on one foot.

Photos 10.38a–10.38b—Horizontal Jumps, One Foot to Two Feet
This time, the athlete begins with one foot on the ground and jumps for distance, landing 
with two feet on the ground.



Once an athlete has each of these move-
ments down, we combine them. For 
example, an athlete running down the 
field will go from acceleration to abso-
lute speed, then decelerate and jump up, 
then land. 

Combining linear and multidirectional 
movements with jumping and landing 
are the final athletic movement com-
binations that need to be checked off 
before an athlete returns to sport specific 
movements.

CLINICAL PEARL
Fundamental athletic movement 
patterns you need to understand

•	 Acceleration

•	 Absolute speed

•	 Deceleration

•	 Athletic base

•	 Shuffle

•	 Change of direction

•	 Drop step

•	 Crossover

•	 Open step

Photos 10.39a and 10.39b—Horizontal Jumps, One Foot to One Foot
The athlete begins on one foot and jumps for distance, landing on one foot.
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POWER DEVELOPMENT— 
PLYOMETRICS

The concept of plyometrics is a scary 
one for anyone coming from the rehab 
side of our professions. Visions of four-
foot box and depth jumps come to 
mind, creating anxiety for every rehab 
specialist. However, in the bridging-the-
gap continuum, we need to abandon 
YouTube-worthy feats and return to the 
true definition of plyometrics, which is 
the use of the stretch-shorten cycle to 
produce an explosive movement.

The stretch-shorten cycle involves an 
eccentric contraction, immediately fol-
lowed by a concentric contraction. The 
body uses the stored elastic energy from 
the eccentric movement to create power 
in the concentric phase of contraction. 
This results in an increase in force pro-
duced over a short period of time.257

For example, when you squat down 
to jump up, you stretch the quad and 
glutes. Then your body uses this rubber 
band–like effect to spring you in the air. 
It is the difference between throwing a 
rubber band, and loading it up and let-
ting go, producing much more distance 
with technically less energy.  

Once we understand and respect 
that definition of the stretch–shorten 
cycle, almost any athletic movement is 
plyometric. 

Depth jumps are just one form of plyo-
metric work, and do not necessarily need 
to be used in training, particularly with 
an athlete coming back from an injury 
caused by an explosive movement, such 
as an Achilles tendon tear.

The introduction and progression of 
plyometric movement is key in bridging 
the gap from rehab to performance. We 
began this type of motion when training 
the components of linear and multi-di-
rectional movement. 

Understanding plyometrics requires 
some basic definitions, including:

Ground reaction force
This is an example of Newton’s 
Law of Reaction—the force is 
equal in magnitude and opposite 
in direction to the force the body 
exerts on the surface through the 
foot or other body part. 

Pillar strength
Pillar strength refers to static and 
dynamic stabilization strength 
through the hips, core, and 
shoulders. 

Kinetic linking
Kinetic linking is how we transfer 
energy from one segment to the 
next. 

Counter movement
Counter movement is the concen-
tric phase of a jump, hop, throw, 
or other similar movement. 

Center of mass
This is the central point where a 
body’s entire quantity of matter is 
considered to be concentrated. 

Eccentric
Eccentric action is muscle con-
traction during which tension 
is developed while a muscle is 
lengthening. 



Concentric
Concentric action is the opposite 
of eccentric—it is muscle contrac-
tion where tension is developed 
while a muscle is shortening. 

Isometric
Isometric contraction is action 
during which tension is developed 
while muscle is maintaining con-
stant length. 

Amortization
Amortization is the time from the 
onset of the eccentric contrac-
tion to the onset of concentric 
contraction. 

Coupling time
Coupling time is the time from 
the end of the eccentric contrac-
tion to the beginning of concen-
tric contraction. 

Jump
Jumping drills involve ground 
contact with two feet. 

Hop
Hopping is a jumping drill involv-
ing ground contact with one foot. 

Bound
Bounding is a jumping drill 
involving ground contact alter-
nating between feet. 

There are different amplitudes of plyo-
metrics we can use in training to:

•	 be safe when introducing this 
concept to someone who has been 
injured

•	 refine movement to eventually 
become efficient in the transfer of 
force for power

•	 improve muscle activation to 
reduce the chance of future injury

We can use small or large amplitudes of 
movement to teach what will ultimately 
be the optimal amplitude for repeat-
ed power production during athletic 
movement.258

These varying plyometric amplitudes 
are rapid response, long response, very-
long response, and short response. See 
Figure 10.1 on the following page for a 
graphic depiction.

Rapid Response
A rapid-response movement is a very 
low amplitude movement that will pro-
duce minimal additional joint stress on 
the body—think of an agility ladder or 
other quick-feet work. With this activi-
ty, we reintroduce the concept of being 
elastic versus being heavy footed. 

Most rehabilitating athletes have had to 
be slow and controlled in their move-
ments until this stage in the bridging-
the-gap continuum, and this concept 
of being light and fast is something we 
need to reintroduce. 



When performing a rapid-response drill, 
we are more concerned about speed 
than we are about amplitude. The low 
amplitude will protect the joints; how-
ever, this is where we begin to reintro-
duce the neuromuscular action of quick 
movements.

Long Response
Next, we can progress to long-response 
exercises, where athletes repeat the 
movement within the same set. The 
amplitude is a bit larger and they have 
time to think about what they are doing, 
the body position, and how they are 
moving. 

For this reason, the time the athlete 
spends on the ground is increased. 
A squat jump is a good example of a 
long-response plyometric.

Very-Long Response
Very long–response plyometrics are 
those in which the athlete spends more 
time on the ground between repetitions, 
but creates a greater amount of force 
with each rep. 

Maximum vertical leaps or broad jumps 
are good examples of these drills. We 
use some long and very-long variations 
to increase the eccentric load to create 
greater concentric force. You can also 
apply resistance by having the athlete 
use a mobility band or an implement 
like a barbell or a medicine ball.259 

During very long–response training, 
we remove the absorption or eccentric 
portion of the movement, therefore, by 
definition, very long–response exercises 
are not plyometric exercises. 

However, the athlete will use the iso-
metric and concentric portion of the 
movement and eliminate the eccentric 
action in order to break the movement 
down, giving the athlete fewer things to 
focus on.  

Very long–response drills can be used to 
support plyometric training.  

Short Response
Finally, we can focus on short responses, 
or what would be considered the actual 
repetitive-movement, stereotypical plyo-
metric exercise. 

The rapid-response, long-response and 
very long–response exercises all build 
upon or break down different compo-
nents of a plyometric activity until the 
athlete finally attempts to put it into a 
full, short response, typical plyometric 
movement. These exercises center on 
single-repetition movements, such as six 
or eight sets of one.

Once we move to rapid-response exer-
cises, there is no time for thinking. The 
athletes have to perform several move-
ments in one set and reflexively do the 
movements, trusting that they are put-
ting everything together well.



 Photos 10.40a–10.40b—Upper-Extremity 
Progression of Plyometrics

Any movement can be turned into a plyo-
metric activity, whether it is at the upper 
or lower extremity. Dropping into a plank 
and then pushing into a pushup position 
where the hands are off the ground will 
utilize the stretch–shorten cycle to create 
power in the upper extremity. 

Maintaining great trunk stability and 
positioning will be keys for any upper-ex-
tremity plyometric. 

Keep in mind this is one example—medi-
cine ball activities can also be plyometric 
for the upper extremity. 

NON-COUNTER, COUNTER, 
DOUBLE-CONTACT, AND 
CONTINUOUS MOVEMENTS

We can use different techniques to teach 
an athlete how to perform plyometrics 
in an athletic setting, gradually building 
on each drill until the client is finally 
doing a true plyometric exercise. 

The main variations we employ are 
described as non-counter movement, 
counter movement, double-contact, and 
continuous movement.

Non-Counter Movement
Non-counter movements (NCMs) are 
when we use what we want to be a plyo-
metric exercise, but remove the eccen-
tric portion. We employ NCMs during 
long or very-long response activities as 
previously described. 

It is arguable that what remains is no 
longer a plyometric, but NCMs are valu-
able for teaching movement principles. 
During an NCM, the athlete starts with 
the isometric portion of the movement 
and then performs the concentric 
portion.

Take, for example, a squat jump: 
Beginning at the bottom of a squat posi-
tion, the person simply jumps up. The 
athlete then returns to the isometric 
portion of the movement—the bottom 
portion of the squat jump—and repeats 
the motion.

Counter Movement
Next, we introduce the counter move-
ment. This progression reinserts the 
eccentric portion of the activity. Going 
back to the example of a squat jump, 
the athlete would begin standing, drop 
down, and then jump up one time. The 
person would then reset and repeat. 

Studies have shown that adding a count-
er movement into the jump-and-land 
sequence can create more muscular 
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contraction and also takes advantage of 
the energy created by tendon elasticity.260 
This is plyometric activity.

Double-Contact Movement
When using a double-contact move-
ment, we begin to teach repetition 
within the activity, and in doing so, we 
start reinforcing the movement pattern. 

Athletes do not have to fully reuse the 
energy created during a plyometric. We 
allow a double-foot contact to reset their 
posture and think about alignment.

Using our squat jump example, we start 
the athletes in standing, then drop down, 
and jump up. Next, the athletes return to 
the bottom portion of the squat, giving a 

Figure 10.1—Plyometric Continuum

Short-response activities are what most people consider plyometric exercises. However, 
rapid-response, long-response and very long–response movements can be used to support, 
teach, and improve the short-response plyometric movement. 

Rapid response movements teach athletes how to be fast on their feet. These drills are low 
in amplitude and high in frequency. 

A very long–response movement has a high amplitude and is done for a single repetition. 
It removes the eccentric portion of the exercise, which means this drill is not a plyometric 
exercise; however, it can be used to teach the isometric and concentric portion of the plyo-
metric movement. 

Long-response movements have a high amplitude and low frequency and use the eccentric 
portion of the movement. And finally, the athlete is able to express the movement in an 
optimal amplitude and optimal frequency for power production. 



slight, small-amplitude extra jump at the 
bottom before jumping up again. 

This extra contact at the isometric 
portion of the movement provides an 
additional instant of thought during this 
conscious portion of developing a motor 
program.

Continuous Movement Pattern
Finally, you might tell the athletes to per-
form a continuous movement pattern, 
in which they would repeatedly jump up 
and down using the stored energy from 
the eccentric portion of the movement 
to create power in the concentric phase. 

Figure 10.2—Stretch-Shorten Cycle Continuum

This graph shows what we ultimately want to accomplish with plyometric training. In rap-
id-response movements, there is very little work being done as the movements are low 
amplitude and high frequency. 

There is no huge concentric or eccentric demand. In very long–response—the right side of 
graph–there is a lot of work being done, with very little power being produced. 

The short response, the second line in the graph, depicts the sweet spot, the place where 
minimal amount of work is being done by the athlete, yet the greatest power is being 
created. 

This type of movement gives us the biggest return on our investment.  The return is power 
production—our investment is the amount of work being done.



This is when you will see the true expres-
sion of a plyometric.

TOOLS FOR PLYOMETRIC 
TRAINING

The beauty of plyometric training is 
that we can do the drills anywhere, with 
minimal equipment. Simply using body-
weight activities and manipulating the 
stretch-shorten cycle is all that is needed 
to institute a plyometric program.

Of course, tools can enhance our pro-
gramming. Things like kettlebells, 
med balls, and Olympic lifting can all 
enhance our expression of plyometric 
training and can be used when appro-
priate, based on your instructing ability 
and the athletes’ experience level.

Olympic lifting is such an unbelievable 
tool for power development, but you 
need to have the foundational move-
ments down and practice coaching for a 
long time to do it well.261 

Going into the full scale of this training 
is beyond the scope of this book, but 
there are great resources in Appendix 
Nine for your further study if this not 
already in your toolbox.

PLYOMETRIC TRAINING AND 
ITS RELATIONSHIP TO FASCIA

Plyometric training is often thought of 
and referred to as training muscles as 
described above. However, new research 
regarding fascial training has brought us 
full circle to see plyometrics in a new light.  

Muscle strength and the stretch-shorten 
cycle as it relates to muscle does not give 
us the full picture of training. We have 
to consider fascial strengthening since 
it is a force transmitter, as previously 
discussed.  

Multi-directional, multi-angular move-
ment is key to fascial training. Small 
movements in the muscle can create 
stored energy in the tendon, collagen, 
and fascia. Storage capacity of connec-
tive tissue is important when it comes 
to reaping the kinetic energy benefits of 
this tissue.  

Think of a kangaroo. Is the kangaroo 
stronger or more powerful than other 
animals that it can hop incredible dis-
tances? Or does the kangaroo’s connec-
tive tissue have incredible ability to store 
and release energy thanks to a prepara-
tory countermovement? We are finding 
it is the latter.262

These findings do not necessarily 
change the fact that we should use plyo-
metric training in our programming, 
but further research may clarify why we 
are using plyometric training and how 
it works.  

SUMMARY

Returning an athlete to fundamental 
linear and multi-directional movement 
is necessary to bridge the gap from 
rehab to performance. You must be 
able to understand these movement 
patterns and be able to break them 
down based on the athlete’s needs to 
work in this space.



Health care professionals should seek 
the advice of a strength coach to better 
understand these movements and the 
nuances between acceleration and abso-
lute speed, or a shuffle versus a crossover 
movement. 

Strength and conditioning coaches 
should seek the advice of a health care 
professional to safely implement and 
manipulate the training variables for 

a person who is returning from injury. 
This is an area where your referral net-
work is vital.

Using the foundations of strength, 
recovering athletes should be able to 
move within these foundational athlet-
ic patterns at varying loads and speeds 
in preparation for their sport-specific 
movement patterns.
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CHAPTER ELEVEN 
THE FINAL PHASE— 

ADVANCED PERFORMANCE

In the previous chapter, we looked at 
some of the fundamental performance 
considerations that apply to helping an 
athlete prepare to return to competi-
tion. As we move into the final phase 
of the rehab continuum, it is time to get 
more specific.

All our clients have unique requirements 
for their sports. The games they play 
have unique demands on multiple bodily 
systems—including cardiovascular, struc-
tural-anatomical, and energy substrate—
due to the nature of each game.

There are sport-specific and posi-
tion-specific skills and motor patterns 
your clients will need to hone before 
they again start playing their sports. 

As you read in the Pain Generator chap-
ter beginning on page 39, pain resulting 
from injury can not only lead to a player 
favoring the non-injured side long after 
acute symptoms fade, but can also alter 
wiring in the brain areas responsible for 
movement. This means we have extra 
skills-based work to do to get our ath-
letes ready to play a sport after injury.263

We also need to address the differing 
needs of the recreational athlete. If your 
clients sit at a desk all day and play golf 
on the weekends, they will have different 

requirements than professional or col-
lege athletes. Pros and everyday Joes 
alike need the universally applicable 
skills we focused on in the fundamen-
tal-advancement phases we just covered, 
but now that we are moving into the 
advanced performance stage, we need 
to get client-specific.

What fine-tune tweaking does a program 
need to individualize the final phases of 
a journey back to full competition? This 
is what we will discuss in this section.

TRANSITIONING FROM 
FUNDAMENTAL TO ADVANCED 
PERFORMANCE

Although they share fundamental ath-
letic principles, each sport and each 
position within that sport has different 
needs from a movement skills perspec-
tive. We need to coach each athlete 
slightly different, and individualize the 
rehab at the tail end before the client 
returns to full participation readiness.

Think about acceleration. If you are 
working with a defensive back or a wide 
receiver, the player will be on the line 
of scrimmage in a split stance, a posi-
tion similar to an offensive or defensive 
lineman. 



The center of gravity will be low, but not 
as low as someone on the offensive or 
defensive line. This means the starting 
point from which they generate starting 
speed is different.

Contrast this to a baseball player on first 
base, who is set to run and perhaps slide 
toward second to steal the base. The 
starting stance will be entirely different 
from those of any football player.

In all three positions, we have athletes 
preparing to move into acceleration. All 
of them will need to generate speed, as 
discussed in more detail in the previous 
chapter. The differences lie in the posi-
tion from which they will be accelerating.

The wide receiver or defensive back 
will have a slight split stance and a low 
center of gravity. The linemen will have 
a wider split stance and a lower center 
of gravity. The baseball player will be in 
an athletic base, moving from a lateral 
to a forward position with a low center 
of gravity.

The mechanical needs in applying accel-
eration will vary, not to mention the 
endpoint at which they need to either 
decelerate or change direction. 

Even an athletic element like acceler-
ation that seems simple and universal 
on the surface is anything but simple. 
Multiply this by all the stances and 
movement variations for each position, 
and you can see why it is invaluable to 
involve dedicated sport-specific skills 
coaches.

When coaching a variety of athletes, it is 
important to understand the necessities 

of their positions on the team and the 
postures through which they will be 
moving. Athletic movement is random 
and unpredictable and an athlete should 
be prepared to move into and out of 
every movement archetype into every 
other one in the sport. 

We can use our knowledge of their 
sports and positions to better prepare 
them for the specific movements and 
transitions they will need when return-
ing to competition.

It is not enough to help remove pain 
and get a motion segment moving. We 
must also help the athlete efficiently and 
effectively move the affected area in 
sequence with the rest of the body and 
in the context of the motions of every 
team practice session and game.264

THE IMPORTANCE OF 
SKILLS COACHES

Whenever possible with your athletes, 
plan to include a skills coach through-
out the rehab process, but especially in 
this final phase. It is imperative to make 
sure the client has checked the boxes for 
every sport-specific requirement.

People ask about my transition when 
working with different sports, for exam-
ple in-season baseball to in-season 
soccer. How different and difficult was 
it? Parts of the switch were hard and 
others were not. At the end of the day, 
a second baseman and a soccer player 
both need to run. I understand running 
and know the difference between accel-
eration and absolute speed.
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When I moved from working with base-
ball players to soccer players, I needed 
to learn the difference between running 
around the bases in a defined, repeti-
tive pattern versus zigzagging around 
moving obstacles that could be any-
where on the soccer pitch with a ball at 
a player’s feet. 

I needed expert help to fully grasp those 
differences and their implications for 
rehabbing these athletes, particularly in 
the final stage of the continuum before 
clearing them to return to active status.265

It would not be enough to reach out to 
other PTs who had worked with athletes 
in other sports. What I needed was the 
help of skills coaches who understood 
every angle of each sport and could 
teach me the technical nuances of them.

PREPROGRAMMED 
VERSUS RANDOM MOVEMENTS

In Chapter Eight, beginning on page 
135, we explored some of the funda-
mental performance elements we need 
to work on once our athletes have recov-
ered full function. 

In this stage of learning or relearning, run-
ning, backpedaling, acceleration, deceler-
ation, and the other skills mentioned are 
preprogrammed. We give the athletes set 
parameters as we scale each one.

In the example of basic deceleration on 
page 201, we effectively prescribed all 
the conditions of the drill: direction of 
forward movement, effort level at top 
speed, sprinting distance of 40 yards, 
and deceleration distance of 20 yards.

Such preprogrammed drills are highly 
effective in increasing overall physical 
preparedness and grooving function-
al and sustainable skills and positions 
common to all sports. However, as you 
know, sports games are not controlled 
environments with predefined criteria.

They are chaotic, with very little predict-
ability and an almost infinite number 
of variations in each event due to the 
complex interactions between the ball, 
teammates, opponents, surface, weath-
er conditions, chance, and many other 
variables. 

Sports games require the performance of 
more open skills, of which the execution 
is determined by the unique stimuli in 
any instant of the game. Open skills are 
more physically and mentally demand-
ing than closed skills, such as those per-
formed in a controlled environment on 
the practice field.266

We can never fully mirror an actual 
sports game, with the possible exception 
of a full-sided, full-contact scrimmage. 
Even then, we are missing the roar of 
the crowd and the resultant adrenaline 
that accompanies playing a sport in 
front of thousands or tens of thousands 
of people. This will affect the potential 
intensity of the scrimmage, and there-
fore will not replicate game speed.

What we can do—once we have run 
through fundamental performance 
exercises—is introduce some of the 
game’s randomness and chaos into our 
drills, which will help prepare a body 
and brain for competition.



IT IS NOT WHAT YOU SAY, 
IT IS HOW YOU SAY IT

Working with competitive athletes is not 
just about gaining a greater insight into 
the technical skills and the movement 
patterns upon which they are based. 

We also may have to learn a new lan-
guage. If we want to fit in within the 
new sport we are working with, we have 
to alter our vocabulary between things 
like “batting practice” to “training” and 
“the field” to “the pitch.” 

Even small differences in how we com-
municate with coaches and athletes will 
have an impact on how well we can get 
our points across. This also affects how 
well we absorb their input, which will 
better separate sport-specific training 
from general performance training.

Understanding sport terminology helps 
us communicate with the players, and 
it helps us understand what the players 
are saying. 

Early in my days of baseball, a player 
said he “got jammed at the plate.” This 
means the pitcher threw inside and the 
batter was unable to swing the way he 
wanted. This can result in awkward 
movements and consequently, often 
some pain at the wrist or hand. 

I had been thinking he jammed his 
finger, and was trying to look at his 
finger while he looked at me as if I was 
crazy. Knowing the language your ath-
letes is using will help you look more 
intelligent to your athletes, and will 
help with your assessments based on 
their subjective reports.

As a specialist, you need to acknowl-
edge that even if you have been using 
certain terminology for a long time and 
think you are good at making others 
understand you, you still need to update 
your internal dictionary to the words 
and phrases the head coach, positional 
coaches, and players prefer.267 

This helps with clarity of message as 
it also helps ensure there is no disso-
nance or conflict between what you are 
telling your client and what the coach-
es are saying.

Time is another reason to abandon your 
technical terms in favor of the sport’s 
everyday usage. You only have a limit-
ed amount of time to spend with each 
person and if you spend much of it trying 
to unravel words, you are not going to 
have time to put your ideas into action.

USING VISUAL, AUDIBLE, 
AND TACTILE CUES

During a sports game, cueing is one of 
the triggers for a player to access the 
appropriate movement pattern. The 
three most common cue types are:

Visual—This is something the 
player sees, such as a hand signal on 
the line of scrimmage or a forward 
pointing to the rim to get the point 
guard to throw an alley-oop pass.

Audible—An audible is a spoken 
cue a player hears, such as “screen 
left” to let a basketball player know 
a defender is about to get in the way. 
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Another example is a quarter-
back’s improvised play call…or 
Seabiscuit turning on the speed 
when he heard his trainer ring the 
bell at the race track.

Tactile—A tactile cue is a touch-
based cue a player feels. This could 
be a sensation from the ball or an 
opponent leaning on a soccer play-
er’s left side, which causes a spin 
and dribble away to the right.

As we have already seen, pain and the 
other aftereffects of injury can play 
havoc with an athlete’s brain and body. 
Some of these disruptions can be to 
the senses, which in turn hampers the 
connection between visual, audible, 
and tactile feedback coming in via the 
peripheral nervous system to be pro-
cessed by the CNS.268 

Bad input equals bad output when it 
comes to movement. In order for an 
injured player to be ready to get back 
in the game, we need to help improve 
input quality and enhance the feedback 
loop between sensation and action.

There are many examples for different 
sports and positions. You will find one 
for each cue category below.

Visual Cue Drill
Think back to that baseball player trying 
to steal second. When helping get this 
player back to competition readiness, we 
might try a drill in which the athlete will 
stand on a makeshift first base and start 
shuffling to the side. The player should 

only turn and sprint to the object you 
are using for second base when you raise 
your arm in a certain way, while disre-
garding any of your other movements. 

This type of drill homes in on the 
visual cues needed to successfully steal 
a base when base running; it is a visual 
cue to set off the motor program of 
stealing a base.

Audible Cue Drill
When an offensive lineman is in a 
crouched stance waiting for the play to 
begin, it is easy to be distracted by the 
hand movements and chatter of the 
opposing defensive line, talk among the 
teammates, and the crowd noise. When 
an athlete is injured, the ability to pro-
cess audible cues can be disrupted while 
focused on the movement execution.

Here again we need to improve the abil-
ity to focus on the quarterback’s audible 
play call while disregarding all other 
stimuli.269 We may get the player into the 
stance and then start calling out colors: 
green, red, yellow, and so on. The player 
is to remain still until hearing the call 
of “blue,” which is the signal to explode 
forward off the line as if charging toward 
a defensive lineman on the opposite side.

Tactile Cue Drill
One of the best examples of an athlete 
using a tactile cue in competition is a 
relay runner waiting to receive the baton 
from a teammate. This runner will start 
getting up to speed, but will not turn on 
the jets until feeling the baton in hand, 



although sometimes there is also the 
audible cue of the other runner shouting 
“Hand!” 

You could replicate this drill exactly or 
have the athlete face away from you and 
only turn and sprint when feeling your 
touch on the arm or shoulder.

ASSISTED 
VERSUS RESISTED VERSUS 
COMBINATION MOVEMENTS

As another compare-and-contrast con-
cept of the fundamental movements and 
skills of Chapter Nine, we need to cover 
assisted and resisted movements. In that 
chapter, beginning on page 173, we did 
not add any variables that encouraged 
or discouraged movement in any plane 
of motion. 

However, in a team sports game, the 
athlete does not act in isolation, and 
contact with other players will either 
assist or resist the momentum. This can 
involve impeding or accelerating motion 
in the preferred direction or forcing the 
person to either resist or succumb to 
forces channeled on a different plane.270

When a wide receiver is getting ready 
to leap for a pass, the player has to go 
from sprinting to leaping up in the air. 
However, the cornerback has other 
ideas and leans in with the upper body 
in an attempt to disrupt the intended 
action. We could say the wide receiver 
has to perform the skills of running and 
jumping as resisted movements.

In sport, we also have situations in 
which players might be propelled in a 

given direction faster than they would 
be moving under their own steam. 

For example in rugby, the players who 
are lifted up to try to catch the ball in 
the lineout are assisted by the vertical 
power applied by their teammates; they 
are much higher in the air than if they 
had jumped.

The third type of movement is a combi-
nation, in which conflicting forces both 
assist and resist player motion. Using 
another rugby example, we have the 
maul, where a couple of offensive players 
try to move a teammate onward while 
defenders bind onto the tackler to try to 
stop the offensive team from advancing. 

Combination movements are often 
multi-directional and require athletes to 
manage assistive and resistive forces, as 
well as their own self-generated move-
ment, and this is through multiple planes 
of motion.

The collisions involved in recreating 
such realistic game-like scenarios are 
the last thing you want to impose on a 
rehabbing client. Nevertheless, it is pos-
sible and even desirable to introduce 
some external forces that either assist or 
resist motion or simultaneously do both. 

By doing so, you can further challenge 
the integrity of the athlete’s movement 
patterns and “battle test” in a semi-con-
trolled environment before returning to 
the field. This alleviates some of the risk 
that comes with full-contact drills.

Some examples of tools to employ in this 
area include sleds and bungees. A sled 
provides the option of resisting motion 
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in two different directions, depending 
on whether you have the athletes pull 
it behind them using a harness, push 
it ahead, or pull it toward them using 
a strap or rope. You can also create an 
imbalanced load by weighting one side 
of the sled with a heavier load than the 
other side.271

You can use bungees to create assisted 
or resisted loads in partner drills based 
on the direction you pull and where 
the athlete is in relation to you. For a 
greater level of control, you can attach 
the bungee to a belt or harness for the 
athlete to wear.

As well as using them to assist or resist 
forward and backward motion, bun-
gees or resistance bands also provide 
the opportunity to resist jumping or 
create side-to-side or off-axis resistance 
for the athlete to work against. You can 
use multiple bungees or bands to make 
a combination of multidirectional resis-
tance and assistance.

GETTING A TOOL BACK 
IN AN ATHLETE’S HANDS

It is possible to prepare an athlete for a 
return to competitive play with isolat-
ed drills and movements. However, if 
you can use a tool of the sport, you will 
improve readiness by putting that imple-
ment back in hand during this advanced 
performance stage, or even possibly ear-
lier in the continuum. This could be a 
bat for a baseball player, a racquet for a 
tennis player, or whatever tool or tools a 
sport requires your clients to use.272

Of course, it is important to get your 
athletes moving well in the earlier stages 
of the bridging-the-gap model. Once 
they have recovered the required range 
of motion and motor control and you 
have worked on the fundamental per-
formance components, it is time to start 
making the drills more realistic and 
specific to their games of choice. Until 
then, you have hypothetically got them 
ready without providing any degree of 
realism.273

This principle does not only apply to 
those players who wield bats, racquets, 
and clubs. It is also relevant to anyone 
who uses a ball. If you are working with 
rugby, basketball, or football players, 
you have to get that ball back in their 
hands, and if it is soccer or they do a lot 
of kicking in another sport, you need the 
ball back at their feet.

Often, movement will normalize once 
the player has the necessary implement 
in hand or at foot. The recovering athlete 
most likely has been performing the skill 
for years, and the motor programs nec-
essary for each sport are well ingrained 
in the nervous system even though the 
motor patterns have been disrupted by 
injury. Often, these inherent movements 
come back as soon as the athlete has the 
necessary equipment, enhancing move-
ment quality.

This is why many coaches do not just 
want their players running around the 
field, court, or pitch, but instead want 
them to participate in small-sided games 
and drills in which they have to move or 
stop the ball. After all, that is what they 
have to do during a game or match. 



It is the same in the rehab context: A 
recovering athlete does not regain the 
confidence of feeling like a player until 
starting to work with a ball or tool.

Your injured players will start feeling like 
part of a squad again once they begin 
dribbling, shooting, or passing after 
coming out of rehab. 

Before that, some will have trouble with 
the mental aspect of separation from 
both their teammates and their sport’s 
implements. As soon as they are able to 
start getting their touch back, they will 
feel more ready to come back to full 
practice or games.

Implementing the use of an athlete’s 
sport-specific tool as early as possible in 
the rehab process is advantageous from 
a mental aspect as well. It benefits the 
player to get out of a rehab frame of 
mind and into a performance mindset, 
and quite often using a racquet, bat, or 
tool of choice will help people make this 
transition.

Physically, mentally, and emotional-
ly, incorporating a sport-specific tool 
in this advanced stage is imperative, 
whether or not you used it earlier in the 
rehab process.

IMPLEMENTS AND MOVEMENT

Before an athlete returns to practice sce-
narios such as one-on-one or three-on-
three in basketball, you can combine use 
of the ball or tool with movement-spe-
cific exercises similar to those skills a full 
game requires. You can also use the field 
of play to make the scenarios even more 

appropriate and as similar to the game 
as possible.

In tennis, for example, once a player can 
run forward and backward, the runs can 
be between the baseline and the net. 
Once able to move laterally with no ill 
effects, try using a shuffle back and forth 
along the baseline. 

Next, reintroduce a racquet into the pic-
ture; this might be a run to the net with 
the racquet in hand and then backpedal 
to the baseline. Then, still holding the 
racquet, ask for a shuffle from side to side 
across the net and along the baseline.

Even though you have not yet added a 
ball or a training partner to hit it back, 
combining back-front and lateral drills 
with the implement will start firing the 
motor cortex and other areas of the 
brain responsible for movement. 

As soon as the athlete is comfortable 
using the tool again, you can add balls 
from a machine, and soon you can 
include a hitting partner.

USING MOVEMENT ANALYSIS

Another thing to consider is a move-
ment analysis to break down a player’s 
complex movement patterns to see how 
these relate to the specific requirements 
of the sport and position. The goal is to 
make it easier to retrain sport-specific 
motions to advance players along the 
rehab continuum. 

As its name suggests, a movement anal-
ysis identifies every common action of a 
sport, and then breaks each down into 
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start and finish positions and the move-
ments in between. 

Let us look back at tennis to provide a 
couple of examples. A player receiving a 
serve would typically start in an athlet-
ic stance on or just behind the baseline 
and then move left or right, often using 
a crossover step to get to the ball.

Next, the player would plant both feet 
and rotate the trunk to initiate the return. 
Once the ball comes off the racquet, the 
player shuffles laterally to again establish 
a central position for a better reaction to 
the opponent’s next shot.

This could potentially send the athlete 
sideways or rushing to the net, maybe to 
hinge at the hips to get to a drop shot 
or to stop running forward, plant the 
feet, and extend the racquet sideways to 
reach a passing shot.

Once we label the action and list the 
starting and stopping positions and 
movements, we then assign certain drills 
that take place during the advanced per-
formance stage. 

By the end of the process, we have cre-
ated a list of events with corresponding 
movements, positions, and transitions, 
along with drills both with and with-
out the tool that allow us to layer on 
complexity and speed as the athlete’s 
rehab progresses.

First, we might start with the more 
fundamental performance elements of 
acceleration and deceleration. Then we 
could move on to sport-specific contexts 
within certain skills or actions, such as 
returning a tennis serve.

Using a movement analysis in this way 
helps us as professionals, and it also helps 
our athletes. When looking at the big 
picture, returning to sporting competi-
tion can seem daunting and sometimes 
even an insurmountable challenge. 

When breaking down the final stages of 
the rehab continuum into small, tangible 
acts, we encourage athletes to focus on 
each step and be present in the moment. 

This helps them concentrate physical 
and mental efforts on definable, action-
able, and achievable goals, rather than 
worrying about what they cannot yet do 
and catastrophizing with negative self-
talk phrases like, “It is too hard. I am 
never going to make it back.”

If you can get them to home in on and 
celebrate small victories, they will avoid 
the negative mindset that can hamper 
recovery and slow the achievement of 
the ultimate goal.

CREATING A MOVEMENT 
ANALYSIS

To create a movement analysis, you 
need a great understanding of the sport 
you are analyzing. If you do not have a 
great knowledge of the sport, you need 
to learn from someone who does, includ-
ing your athlete.

When I first started working at what 
was then called Athletes’ Performance, 
I worked with some high-level baseball 
players. I did not yet know very much 
about the intricacies of the game, hitting 
mechanics, or throwing mechanics, and 
I did not try to act like I did.
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the clients were dealing with; they pre-
sented their knowledge and I presented 
mine, and we figured things out togeth-
er. I watched a lot of film with them. 
We reviewed hitting, throwing, running, 
and fielding, and then we talked it out. 

I asked them to show me the stance, then 
we viewed film to see if was the same. 
We watched in slow motion, breaking 
down every crossover and maneuver 
the athletes did. We eventually created 
plans for return to play and executed 
from there.

My point: Do not try to act like an 
expert in an area if you are not one. The 
athletes will always know when you are 
bluffing or are unsure of what you are 
saying as you use the wrong language. 
Talk to experts, do some reading, watch 
film, and talk with your athletes. These 
are the first steps to creating a movement 
analysis.

From there, you should be able to pick 
out small movements they perform, 
using the movement categories discussed 
earlier in this book. What types of linear 
and multi-directional movements do 
they perform and how do they need to 

Figure 11.1—Example of EXOS Movement Analysis

When creating a movement analysis, you will list the main movements that need to be 
performed. 

Under each general category, all the finer points that create those large categories are 
also listed. These movements continue to be broken down until you get to the fundamental 
athletic movement that needs to be performed. 

Once we identify the building blocks of each major movement that needs to be performed in 
a sport, we can work on the fundamental movement patterns as described in Chapter Ten, 
combining them into the larger movement. 
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link these together? We cannot put a 
sequence together if we cannot perform 
the parts.

For example, soccer player needs to be 
able to head the ball. Heading the ball 
consists of accelerating to get up to speed, 
possibly transitioning to absolute speed, 
and then jumping to head the ball. In 
order for soccer players to run and head 
the ball, they need acceleration, possibly 
absolute speed, jumping, and landing. 

Returning to performance training, we 
work on acceleration mechanics, abso-
lute speed mechanics, jumping, and 
landing techniques on different days 
until they begin to master each move-
ment component. Once they do, we 
combine the parts.

We might have them run for a distance 
of 30 meters to change from acceleration 
to absolute speed. We might have them 
perform a task where they run toward 
a target and then jump up to hit some-
thing. Then we introduce more move-
ment variability by adding a moving ball 
to hit while jumping. The programming 
combinations are endless.

That is one movement sequence a soccer 
player may encounter. What are others? 
What sequences would a different type 
of athlete utilize? Once you understand 
the components of athletic movement, 
you can put these components together 
to create realistic situations for which a 
recovering athlete needs to prepare.

To complete a movement analysis, you 
need to study and break down every 

movement pattern your athletes might 
need to perform and the order in which 
they perform, as in the earlier tennis and 
soccer examples. You need to decide 
what activities they execute and catego-
rize them accordingly.

For example, baseball players need to 
throw, hit, run the bases, and field. Let 
us take hitting: They start in a hitting 
stance, swing, and then run to first as fast 
as possible, make a decision about trying 
for second…or even third, depending 
on the hit.

Depending on whether hitters are left 
or right handed, they will have differ-
ent steps out of the box that need to 
transition into acceleration. Certainly, 
they will have to accelerate through first 
base, hitting the bag as they go. They 
may make a decision to round first and 
head for second, where they need to 
slide, either head or feet first.

In this movement analysis, we have a 
stance, transition steps to acceleration, 
and deceleration. We might have stance, 
transition steps, acceleration, curve-lin-
ear running, and sliding. Each of these 
elements must be individually addressed 
and then be put together as a whole. 

We would do the same analysis for base 
running, fielding a position, and throw-
ing scenarios.

Movement analyses creation can seem 
daunting. However, once they are pre-
pared, you will have a blueprint for all 
the athletes you work with as they bridge 
the gap from rehab to performance.
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At Athletes’ Performance, I was fortu-
nate to work with some of the best in the 
performance business, including Mark 
Verstegen, Darryl Eto, Joe Gomes, Luke 
Richesson, Craig Friedman, Brandon 
Marcello, and many others. 

Yet despite this wealth of experience, we 
recognized that to create effective rehab 
plans and tools such as a movement anal-
ysis, our knowledge of how the human 
body works would not be enough. 

We also needed the ability to apply the 
next-level techniques and ideas we were 
developing to specific sports. We needed 
the insider smarts that only skills coach-
es could provide.

For example, when working with soccer 
players, we needed the insight of coach-
es who had worked with soccer players 
at the highest level. 

This also went deeper in some sports, in 
which there are different skill sets of the 
various positions. In football, we needed 
input from quarterback, receiver, run-
ning back, O-line, and D-line coaches 
who really knew the sport.

With their help, the movement analy-
sis we created for the athletes was not 
only research-driven and sound from 
a sports-science perspective, but also 
passed practical muster. 

This was particularly important in the 
advanced performance stage, when we 
had already covered the basic universal 
athletic competencies and needed to 

help players hone the skills they would 
soon showcase on the field of play.

Such an inclusive approach must come 
from a place of humility. You might 
consider yourself one of the best in your 
profession. That is great, but you do not 
know everything. 

We need to constantly remind ourselves 
that our primary mission is restoring 
the health of our athletes—this work is 
about them, not us. Ego and pride and 
the silos they create get in the way of 
achieving that objective. 

By admitting we do not know everything 
and committing ourselves to a continual, 
never-ending learning process through-
out our careers, we will better serve our 
clients. This, in turn, will help us achieve 
whatever personal aspirations we might 
have.

When I was working in pro baseball, 
I was helping rehab a player who was 
returning from elbow surgery. Before I 
started working with him on advanced 
performance drills, I took a literal step 
back and watched him interact with an 
experienced pitching coach. Though his 
background, education, and life experi-
ences varied greatly from my own, both 
the coach and I had the welfare of the 
player as our number-one priority.

At one point, we were both trying to 
say the same thing, but the coach knew 
the player well and spoke the same 
language. I began to take notes of how 
he referred to certain concepts, and 
worked hard to incorporate those into 
my subsequent sessions.
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Non-verbal communication is cru-
cial in skill development, and I paid 
close attention to what the coach was 
trying to show the player without using 
words.274 As a result, this pitcher got 
back in the lineup ahead of schedule 
and did better than anyone expected in 
his first games back. 

This was only possible because I was will-
ing to avoid pursuing my own agenda, to 
admit I did not know anywhere near as 
much as that brilliant coach, and to take 
his lead in how he communicated with 
the pitcher.

I learned a similar lesson watching 
Jurgen Klinsmann coaching the U.S. 
Soccer men’s national team. This was a 
man who won the World Cup and mul-
tiple club trophies as a player and who, 
as an international coach, led a largely 
overlooked team to a much better record 
than expected. 

I watched how he talked with the play-
ers and observed how he constructed 
game-like drills. From this learning 
experience, I was able to tailor our rehab 
progressions in a much more sport-spe-
cific manner.

These lessons do not apply to just base-
ball and soccer—they work with any 
kind of skill or positional coach, or a 
head coach in any sport. Ask questions, 
test the theories, and grasp the vernacu-
lar. Make it clear you respect them and 
want to pick their brains for the good of 
their players. Most will be very happy to 
share what they know and to get involved 
in the final stages of the rehab process.

Most coaches will also be eager to help 
the players feel like they are still a part 
of the team while working the way 
back to the starting lineup. Coaches 
often want to assist your efforts to pre-
vent injured players from feeling isolat-
ed—an all too common psychological 
reaction to injury.275

CREATING AND IMPLEMENTING A 
RETURN-TO-COMPETITION 
TIMELINE

As an athlete gets over the pain and 
other acute issues following an injury, 
recovers full physical function, and 
begins sport-specific drills, the excite-
ment about the return to play will build 
rapidly. Recovering athletes are eager 
to get back with their teammates; the 
coaches want a full squad to choose 
from, and the fans and media also get in 
on the act.276

Such enthusiasm can put pressure on 
you to rush a player back before fully 
ready in mind and body. You must resist 
such external pressure, especially if you 
think of yourself as a people pleaser. 
Your job is not to keep the fans, media, 
coaches, or even the players happy. It is 
above all to take the best possible care of 
the athlete’s health.277

To help make sure this happens, you 
should follow these three simple steps.
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One—Create the return-to- 
competition plan:
Create short-term goals to reach 
the long-term goal. 

Two—Get everyone on board:
Communicate with all parties, in-
cluding the front office, coaching 
staff, agents, patient, and other 
medical staff.

Three—Stick to the plan: 
Progress or regress the athlete ac-
cording to progress being made. 
Do not allow outside forces and 
pressures to alter your plan for a 
safe return.

Create a 
Return-to-Competition Plan
Working backward from the date you 
have outlined for a player to return to 
competitive play, set up milestone dates 
along the way, such as “Start running 
by March 22” or “Play in three-on-three 
drills by May 12.” 

When creating the plan and setting 
the timeline, include every specialist 
involved in athlete care and perfor-
mance, and make sure your timing and 
theirs is aligned.

By working backward from the target 
date, you can give the athlete ample 
time to gradually increase the intensity, 
duration, and frequency of the activities. 

When an athlete does not hit one of the 
milestones along the way, you know the 

return-to-play date is probably going to 
be pushed back. 

Using milestone markers, you will know 
this as soon as possible, giving everyone 
time to process the new goal and the delay 
in return to competition. There will be 
no surprises as the date approaches, and 
the athlete is “suddenly” not available to 
return as planned.

It is important to be open to moving the 
athlete back along the rehab-to-perfor-
mance continuum to spend more time 
at a previous stage if there is a problem 
of any kind. 

This sometimes happens at a point 
when the athlete is close to returning to 
the lineup. For example, you require a 
baseball player to be able to handle two 
minor league games before rejoining 
the major league team. If, after the trial 
games, pain, movement restriction, or 
some other issue results, that player is 
not ready to take the final step of return 
to play.

As an example of how to think this 
through, say a player needs to return 
to competition on the 30th. You might 
decide to prescribe a week of full prac-
tice with no restrictions, which means to 
participate fully in practice on the 23rd. 

In order to do that, it will require sever-
al days of random movement work and 
you need to be doing this by the 19th. 

Before you implement random move-
ments, you might be working on prepro-
grammed multi-directional movements 
for a week—thus, this needs occur by 
the 12th. There must be a week of linear 
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movement before that, needing to be 
running at full speed by the 5th.

Keep working backward in this way 
until you have mapped out the return-
to-play program.

Get Everyone on Board
If the player and coaching staff know 
what to expect and you keep them 
informed of progress and setbacks along 
the way, they will understand your posi-
tion and plan. 

In this stage, it is vital to provide frequent 
updates to all stakeholders, particularly 
the head coach and the athlete, along 
with reasons for whatever decisions you 
make that affect the timeline. 

Make people feel like partners in the 
process at every stage and things will 
go smoothly, with fewer objections and 
less friction.

Stick to the Plan, 
Regardless of Outside Forces
Even if you have to say it every day, make 
it clear that the health and wellbeing of 
the athlete is the top priority, and that 
rushing the plan will jeopardize this. 

When professional athletes are in a 
contract year, they are eager to return 
to play to prove their worth. In this sit-
uation, you need to explain that if they 
come back too soon, they might not 
have a career at all. You sometimes have 
to save athletes from themselves.

At certain stages in the season, the head 
coach will be under even more pressure 

than usual to win. However, a win-at-all-
costs mentality will only jeopardize an 
injured athlete if you allow this to impact 
the timeline. You cannot allow emotion 
to cloud or trump objective judgment. 

You need to stand firm, explain your 
reasoning, and protect the player, 
no matter what forces of nature are 
brought to bear—including the wrath 
of the head coach.

SUMMARY

Advanced performance is all about the 
individuality of the athlete, the sport, 
and the individual position. Taking an 
athlete from athletic movement to sport 
and position-specific movements rounds 
out the plan and ensures the athlete is 
prepared for the ultimate goal: return-
ing to play.

Sports medicine and sports performance 
professionals must put egos aside, have 
the athlete’s best interest in mind and 
come together throughout the process. 
The athlete must understand the short- 
and long-term goals and the deadlines 
for each, so there are no surprises if there 
is a delay in the return-to-play date.

Having a well thought-out movement 
analysis and a plan to implement all the 
required movements will help the ath-
lete achieve the goal of returning to play. 
This will reduce the chance of re-injury 
due to unpreparedness for a specific skill 
required in the sport. 

Skills coaches can help ease this transi-
tion back to full team participation and 
improve your knowledge of the sport.





247

CHAPTER TWELVE 
BRIDGING THE GAP  

FROM REHAB TO PERFORMANCE— 
FINAL THOUGHTS

There are few things more daunting that 
returning an athlete to sport. It is a com-
plex process, requiring many moving 
parts to come together as one whole: the 
healed athlete performing at the pre-in-
jury state…or better.

That is what motivated me to write this 
book. I wanted to write a guide where 
all practitioners, all schools of thought 
and all training and rehab philosophies 
are able to meld together into a system 
that is not dependent on a specific train-
ing approach, but on a conceptual con-
tinuum where all have their place for the 
betterment of the athlete. 

The aim is for you to apply a patient-fo-
cused model that will not only get ath-
letes back to full function, but even more 
importantly, to full health. We have a 
moral and ethical obligation to do noth-
ing less.

Often, young professionals ask me 
about their continuing education path. 
What should their first course be? What 
should they focus on next? Seasoned 
clinicians and strength coaches ask the 
same question. 

By providing the concept of bridging the 
gap from rehab to performance, I hope 

I can answer this question for the indi-
vidual professional.

If you are someone who, when looking at 
the continuum, notices you have a lot of 
education in the fundamental-advance-
ment stage, but minimal experience 
focusing on somatosensory control, turn 
back to that section and see some of the 
areas of study mentioned there so you 
can seek further continuing education in 
that area. 

You may notice you have a weakness in 
an area, but your current work situation 
will not allow you to focus somewhere 
else. At that point, you know you need 
to create a professional relationship with 
someone in field so you can refer your 
clients out when needed.

We have to stop thinking that our per-
sonal area of expertise—whether that 
is strength and conditioning, athletic 
training, physical therapy, or any other 
discipline—is the be-all and end-all 
when it comes to client care. No matter 
how good you are and how effective your 
practice, you simply cannot go it alone. 

This book should help you to see where 
your area of expertise lies, where you 
need further help, and ultimately where 
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bring in another expert to focus on 
a certain area. I hope this book has 
demonstrated the need for a multidisci-
plinary team. Anything less is a disser-
vice to our athletes.

As you further your study into certain 
areas of continuing education, please 
realize that all schools of thought are 
saying the same thing. Whether you 
read the websites of training programs 
such as FRC, FMS, DNS, or PRI, you will 
see their fundamental core concepts are 
similar, for example: 

•	 Assess your client.

•	 Provide an active intervention.

•	 Reassess your client.

•	 Mobility and stability are 
important.

•	 The nervous system is important.

•	 The area between the chest and 
the thighs is important, regardless 
of the word you use to describe 
that area. 

•	 Breathing will do wonders for the 
system in everything from survival 
to relaxation to mobility or stabil-
ity assistance.

The core concepts for nearly every 
worthwhile discipline are similar. 
They all fit together somewhere along 
the continuum.

The other thing I hope this book brought 
to the forefront is the importance of 

working within a multidisciplinary 
system. That seems difficult in many sit-
uations, but this is a mindset. 

You may not be able to employ a nutri-
tionist, but you should have a colleague 
you can rely on to answer an email or 
pick up the phone when you call. We 
should be working with each other 
outside our daily jobs to create interdis-
ciplinary support networks to help us 
to better bridge the gap from rehab to 
performance for our athletes.

I hope that as you read this book, you 
were able to see where your strengths fit 
in a patient-centered bridging-the-gap 
model, and that you are also humble 
enough to see your weaknesses in a new 
light. This can better inform the gaps 
in your care strategy and guide you in 
expanding your network to include pro-
fessionals who are experts in the skills 
you do not currently have.

Please look into the references and 
appendices in the next section for further 
information on many of these topics. 
There is simply too much that goes into 
this continuum to cover one book. 

Instead, I hope to have provided a 
framework in which you can bridge the 
gap from rehab to performance for your 
clients, and to have offered even more 
references for you to refer to for detailed 
information on other related topics.

One issue with writing a book like this 
is that information will quickly change. 
I have tried to provide as many peer-re-
viewed pieces of literature for your review 
as I could, however I encourage you to 
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perform your own literature reviews on 
any topic you find interesting. 

The information we have at our finger-
tips can be overwhelming. Try to stick 
to systematic reviews and meta-analy-
sis during your lit reviews, and, in the 
absence of those, randomized controlled 
trials are helpful. 

If you cannot find those, non-random-
ized controlled trials and case series can 
provide you with enough information to 
get you started on a topic. 

And, finally, look to scientific principles 
and your own experience and from 
those to whom you look up to guide 
your clinical and strength and condi-
tioning practice.

Bridging the gap from rehab to per-
formance is a complex process. I hope 
I have begun to do the process justice 
by presenting an organizational system 
that will be helpful for decades to come. 

It is an exciting time in the realm of sport 
rehabilitation and sport performance. 
Information is constantly changing and 
difficult to keep up with. This organiza-
tional system could provide you with a 
framework for all things old and new, as 
it relates to progressing an athlete from 
rehab to performance. 

My goal for this book was to provide some 
structure for you and your colleagues for 
the betterment of your athletes.  

Respectfully and professionally, 
Sue Falsone





251

APPENDIX LIST

APPENDIX ONE—BRIDGING THE GAP

APPENDIX TWO—THE BRIDGING THE GAP ASSESSMENT

APPENDIX THREE—PAIN, A GUIDE TO CONTRIBUTING MECHANISMS

APPENDIX FOUR—THE JANDA FUNCTIONAL ASSESSMENT 

APPENDIX FIVE—THE FMS SCORE SHEET

APPENDIX SIX—THE SFMA SCORE SHEET

APPENDIX SEVEN—TABLE OF ABBREVIATIONS

APPENDIX EIGHT—LIST OF PHOTOS, ILLUSTRATIONS, AND GRAPHICS

APPENDIX NINE—SUGGESTIONS FOR FURTHER STUDY 

REFERENCES

INDEX





253

APPENDIX ONE 
BRIDGING THE GAP

Pain Generator 
Identifying the tissue that is the issue, if there is one

Motion Segment
Identifying the cause of the pain generator

Psychomotor Control
Allowing the right muscle to fire at the right time

Somatosensory Control
All of the postural reflexes, proprioception, neuromuscular control, 
and sensorimotor system considerations

Fundamental Performance
Foundational strength and power

Fundamental Advancement
Athletic movement skill

Advanced Performance
Applying athletic movement to a specific sport or task
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APPENDIX TWO 
BRIDGING THE GAP ASSESSMENT 

SAMPLE ONE
OBJECTIVE DYSFUNCTION AFFECTS FUNCTION GOAL PLAN

1. FMS Score 8/21 w/ major 

dysfunctions being in linear 

and rotational trunk stability, 

pain in B knees during the 

deep squat and pain in the L 

knee during an in-line lunge 

with his R leg forward.

2. Weak iliopsoas, right 3+/5, 

left 4+/5. Compensatory 

lumbar motion noted 

bilaterally.

3. Positive scour of the right 

hip along with anterior 

pinching at the right hip 

during end-range hip flexion. 

R hip IR = 16 degrees.

4. Hip extension mechanics: 

fatigue of the R glute is 

noted with over dominant 

hamstrings. During L hip 

extension, the B paraspinals 

kicked in to initiate hip 

extension motion.

5. Side-lying hip abduction: L 

initiated movement with his 

QL, R initiates movements 

with TFL.

Poor trunk stability in the linear and 

rotational directions will significantly 

affect the way force is transferred from 

the LE to the UE and can be a major 

source of his UE and LE issues. Pain 

at the knees will also limit the ability 

to transfer force during his pitching 

motion.

Weakness and compensatory mvmts 

for B hip flexion can put add’l stress 

at other musculatures of the hip. 

Inability to stabilize the trunk during 

such movements will also place add’l 

stress at the hip flexors. This will also 

affect his ability to transfer force.

Possible internal derangement of the 

R hip along with improper femoral 

arthrokinematics will give pain and 

affect the way force is being trans-

ferred to the R hip and could increase 

stress at the R groin.

Synergistic dominance will lead to 

altered mechanics in the way force 

is transferred from the lower body 

through the upper body, places add’l 

stress at the low back and hamstrings.

Synergistic dominance will lead to 

altered to mechanics in the way force 

is transferred from the lower body 

through the upper body.

A 12/21 in the functional 

movement screen in the 

next four weeks.

4/5 MMT of B iliopsoas 

without pain or compensa-

tion in four weeks.

Negative hip scouring; 

normalize R hip arthroki-

nematics in the next four 

to six weeks.

Normalized muscle firing 

patterns within four to six 

weeks.

Normalized muscle firing 

patterns within four to six 

weeks.

Progressive linear and 

rotational trunk stabilization 

program, B hip stabilization.

Trunk and hip stability; spe-

cific iliopsoas strengthening B.

Joint mobilization to the 

right hip to normalize hip 

arthrokinematics.

NMR to bilateral hip and 

trunk, progressive glute 

strengthening.

NMR to the R hip with pro-

gressive glute strengthening.
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SAMPLE TWO
OBJECTIVE DYSFUNCTION AFFECTS FUNCTION GOAL PLAN

1. Observation: The athlete 

presents with mild effusion in 

L knee joint.

2. ROM: L knee flexion 126 

degrees, R knee flexion 135 

degrees, L knee extension -5 

degrees, R knee extension 0 

degrees.

3. Strength: decreased L 

lower extremity strength, 4/5, 

throughout L lower extremity.

1. Mild effusion my inhibit VMO 

muscle activity.

2. Decreased knee ROM will inhib-

it patient from performing upright 

load activities.

3. Decreased strength will inhibit 

the muscle’s ability to absorb shock 

and may lead to stress on knee 

joint.

1. Decrease effusion over 4 weeks.

2. Normalize pain free ROM in 

4-6 weeks.

3. Normalize pain free strength in 

4-6 weeks.

1. Quad activation and 

strength, joint mobiliza-

tion, ice and compression 

as needed.

2. Joint mobilization 

to ensure proper joint 

arthrokinematics for full 

range of motion.

3. Progressive muscle 

actvation and strengthen-

ing exercises.
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An expanded version of this is presented in Moseley, GL & Butler, DS 2017 Explain Pain Supercharged 
NOIgroup publications, Adelaide, Australia

APPENDIX THREE—PAIN 
A GUIDE TO CONTRIBUTING MECHANISMS 





APPENDIX FOUR 
JANDA FUNCTIONAL ASSESSMENT 

Copyrighted JandaApproach.com Reprinted with permission.

History and Subjective Complaints

Posture—Things to note

Muscle tone

Asymmetry

Body landmarks

Observations

Balance—Things to consider

Single-leg stance

Tandem stance

Eyes open versus eyes closed

Head turns

Observations

Gait

Asymmetry

Stereotypical patterns

Observations

Motor Function—Movement
(See Assessment and Treatment of Muscle 
Imbalance, the Janda Approach, Chapter 
Six for further information)

Shoulder abduction

Push up

Cervical flexion

Abdominal curl

Hib abduction

Hip extension

Breath pattern

Transversus function

Observations

259



Muscle Length
(See Assessment and Treatment of Muscle 
Imbalance, the Janda Approach, Chapter 
Seven for further information)

Upper extremity

Lower Extremity

Observations

Trigger Point Chains
(See Assessment and Treatment of Muscle 
Imbalance, the Janda Approach, Chapter 
Eight for further information)

Observations

Muscle Performance

Manual muscle tests as needed

Testing Results

Range of Motion—Joint Integrity Results

Special Tests Record Tests Performed and Results

Notes Other Objective Findings Not Noted Above



© Danny Quirk



 © Danny Quirk

© Danny Quirk









266



267

APPENDIX SEVEN 
TABLE OF ABBREVIATIONS

ACL  Anterior Cruciate Ligament

ADL  Activities of daily living

AMRAP As Many Rounds As Possible

ART  Active Release Technique

AT  Athletic Trainer

BOC  Board of Certification

CAATE Commission on Accreditation of Athletic Training Education

CNS  Central Nervous System

CFSC  Certified Functional Strength Coach

COMT Certified Orthopedic Manual Therapist

CRPS  Complex Regional Pain Syndrome

CSCS  Certified Strength and Conditioning Specialist

DNS  Dynamic Neuromuscular Stabilization

DOMS Delayed Onset Muscle Soreness

DPT  Doctor of Physical Therapy

DST  Dynamic Systems Theory

EXOS  Formally known as Athletes’ Performance

FAAOMPT Fellow in the American Academy of Orthopedic Manual  
  Physical Therapy

FMS  Functional Movement Screen

FRC  Functional Range Conditioning

GERD Gastroesophageal Reflux Disease

HA   Hyaluronan or Hyluronic Acid

IASTM Instrument-Assisted Soft Tissue Mobilization

ISS  Integrated Stabilizing System

IYCA  International Youth Conditioning Association

KT  Kinesiology Tape

MAT  Muscle Activation Technique



MD  Medical doctor

MSI  Movement System Impairment

NCM  Non-Counter Movements

NSLBP Non-Specific Low Back Pain

PAG  Periaqueductal gray matter

PNF  Proprioceptive Neuromuscular Facilitation

PNS  Peripheral Nervous System

PRI  Postural Restoration Institute

PT  Physical Therapist

RICE  Rest, Ice, Compression, Elevation

SFMA  Selective Functional Movement Assessment

SCCC  Strength and Conditioning Coach Certified

SMS  Sensorimotor system

TCM  Traditional Chinese Medicine

TENS  Transcutaneous Electrical Nerve Stimulation

TL  Thoracolumbar ( junction)

TRX  Suspension training equipment

VAS  Visual Analog Scale
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Figure 1.1—The Slide   24

Figure 2.1—Nerve Fibers 40

Figure 4.1—Superficial Fascia 73

Figure 4.2—Ligament of Treitz 77 
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Figure 5.1—Muscle Fibers 97 
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Figure 8.1—Fundamental Breathing 142

Figure 8.2—The Four Diaphragms  143 

Figure 8.3—Diaphragm and Posture 146 

Figure 8.4—Upper and Lower-Crossed Syndromes  148 

Figure 8.5—Brügger’s Cogwheel 150 

Figure 8.6—Thoracic Outlet 155 

Figure 8.7—Vertebrae 157 

Figure 8.8—Mediastinum 159 

Figure 8.9—Characteristics of a “Normal” Foot 165 

Figure 9.1— The Slide 174

Figure 9.2—Supercompensation 175

Figure 10.1—Plyometric Continuum 227

Figure 10.2—Stretch-Shorten Cycle Continuum  228

Figure 11.1—Example of EXOS Movement Analysis 240



PHOTOGRAPHS

Photo 3.1—Dry Needling 56 

Photos 3.2a and 3.2b—Kinesiology Taping 59 

Photo 3.3—Cupping after Taping 60 

Photo 4.1—HawkGrips Tools 83 

Photo 4.2—Types of Cups and Cupping Machine    84
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Photo 4.4—Hyperemia from Cupping 88 
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Photo 7.1—TerraSensa 128 
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Photos 8.5a and 8.5b—Cook Hip Lift 147 
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Photos 8.7a–8.7d—Floor Slide 152 

Photos 8.8a–8.8b—Wall Slide 153 

Photos 8.9a–8.9c—Wall Walk 153 

Photo 8.10—Hypertonus of the Paraspinals 156
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Photo 8.12—Upward Facing Dog 161 

Photo 8.13—Downward Facing Dog 162 

Photo 8.14—Short Foot Exercise, Before 166
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Photo 8.16—Yoga Toes 167 

Photo 8.17—Toe Sitting Posture 168 

Photo 8.18—Toe Spreading 169 

Photos 8.19a–8.19b— Ball Rolling 170

Photo 8.20—Kneeling Posture 170 
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Photo 10.2—Wall Hold 196 
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Photo 10.4—Up Down 197
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Photo 10.6—Upright Marathoner 198 

Photo 10.7—Sprinter 199

Photo 10.8—Wall Hold 200 

Photos 10.9a and 10.9b—One Cycle, Midpoint 200 
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Photo 10.12—Backward Jog 205

Photo 10.13—Backpedaling  205

Photos 10.14a–10.14c—Backpedaling to Forward 206 

Photo 10.15—Base, Good Position 207

Photos 10.16a and 10.16b—Base, Poor Position 208

Photos 10.17a–10.17c—Shuffle 209 
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Photo 10.19—Change of Direction Drill  210 

Photo 10.20—Change of Direction with Bungee 210

Photo 10.21—Crossover 211 
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Photo 10.22—Crossover on a Wall 211

Photos 10.23a–10.23b—Crossover Exercise, Knee to Hand 212 

Photos 10.24a–10.24c—Drop Step Movement 214 

Photos 10.25a and 10.25b—Wall Dissociation 213

Photo 10.26—Moving Drop Step 215 

Photo 10.27—Drop Step Skip 214

Photos 10.28a and 10.28b—Drop Step to Acceleration 215 

Photos 10.29a–10.29c—Backpedal to Drop Step 215

Photos 10.30a–10.30d—Backpedal to Drop Step to Acceleration 216 

Photos 10.31a and 10.31b—Open Step 217 

Photos 10.32a–10.32b—External Rotation with Mini-band in Athletic Base    219

Photos 10.33a–10.33c—Jump Up to a Box 220 

Photos 10.34a–10.34c—Jump Down to the Floor 220 

Photo 10.35—Jump in the Air, No Box 219

Photos 10.36a–10.36c—Horizontal Jumps, Two Feet to Two Feet 222 

Photos 10.37a–10.37b—Horizontal Jumps, Two Feet to One Foot 222 

Photos 10.38a–10.38b—Horizontal Jumps, One Foot to Two Feet 223 
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acatoday.org
The website for the largest professional chiropractic association in the US

acsm.org
The American College of Sports Medicine is the largest sports medicine and exercise 
science organization in the world

ama-assn.org
The official website of the American Medical Association

americanweightlifting.com 
Olympic weightlifting coach Glenn Pendlay’s site

anatomytrains.com/kmi
The Anatomy Trains website, highlighting the work of Tom Myers

apta.org
The American Physical Therapy Association is an individual membership 
professional organization for physical therapists

apta.org/StateIssues/DirectAccess
For further information on direct access to physical therapy in your state

atsu.edu
A.T. Still University is the founding institution for osteopathic healthcare, founded in 
1892 by Andrew Taylor Still

bmulligan.com
The website for Brian Mulligan and his mobilization with movement manual 
therapy techniques

bocatc.org
The board of certification is the credentialing agency who provides a certification 
program for the entry level athletic training professional

bodybyboyle.com
Michael Boyle’s strength and conditioning facility website

brandonmarcellophd.com
Brandon Marcello’s official website for high performance

buckeyeperformancegolf.com
For information related to fitness, performance, assessment, and rehabilitation

certifiedfsc.com
The website for the Certified Functional Strength Coach, the strength and 
conditioning certification by Michael Boyle

APPENDIX NINE 
SUGGESTIONS FOR FURTHER STUDY



coachdos.com
Robert dos Remedios’ website for strength and conditioning

cvilleneuroandsleep.com
Chris Winter’s website for the Charlottesville Neurology and Sleep Medicine clinic 

danjohn.net
The official website for Dan John—athlete, strength coach, and author

facebook.com/dannyquirkartwork
Danny Quirk, medical illustrator for Bridging the Gap from Rehab to Performance

fascial-fitness.de/en/starting-page
The website for fascial fitness, the original training method for fascial training

fascialmanipulation.com/en/
The website for Fascial Manipulation, created by Luigi Stecco

functionalanatomyseminars.com
For further information on Functional Range Release, Functional Range Condi-
tioning, and Functional Range Assessment

functionalmovement.com
The website for the Functional Movement System, including the FMS, SFMA, 
YBT, and FCS 

functionalmovement.com/system/sfma
For information related to the Selective Functional Movement Assessment

goldmedalmind.net
Dr. Jim Afremow’s website, featuring his book The Champion’s Comeback

graycook.com
Gray Cook’s article and podcast website

hawkgrips.com
HawkGrips official website for Instrument Assisted Soft Tissue Mobilization

hevatech.com
For further information on cupping therapy and cupping instruments

immaculatedissection
Anatomy teaching site by Danny Quirk, Kathy Dooley, and Anna Folckomer

iyca.org
The website for the International Youth Conditioning Association

jandaapproach.com
For further information on the work of Dr. Vladimir Janda

meyerpt.com
For health care related products and equipment

mobilitywod.com
Kelly Starrett’s website, the Mobility WOD



mohrresults.com
Chris and Kara Mohr’s website for nutritional and lifestyle information

muscleactivation.com
The official website for Muscle Activation Techniques® for muscle imbalances 

mytpi.com
For golf-specific health, fitness, and swing advice

nata.org
The National Athletic Trainers’ Association is the professional membership 
association for certified athletic trainers

nata.org/about/athletic-training/obtain-certification
For further information on how to become a Certified Athletic Trainer

nsca.com
The National Strength and Conditioning Association is a membership 
organization for strength coaches, personal trainers, researchers, and educators 
in the strength and conditioning field

nsca.com/Certification/CSCS
For further information on thhe NSCA certification called the Certified Strength 
and Conditioning Specialist

olagrimsby.com
The website for the Ola Grimsby Institute

onebyonenutrition.com
For further information on nutrition and weight loss

otpbooks.com 
For books, videos and audio lectures related to strength and conditioning and 
physical medicine 

performbetter.com
For equipment needs, facility design, and continuing education

phillipbeach.com
Phillip Beach’s website, author of Muscles and Meridians 

pilates.com/BBAPP/V/index.html
Balance Body’s website for further information on Pilates and Pilates-related 
products and education

posturalrestoration.com
The official website for the Postural Restoration Institute 

powerplate.com
For further information on vibrational training and products

powerspeedendurance.com
Power Speed Endurance is a programming, coaching, and educational platform 
for developing sports performance, fitness, and health
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precisionnutrition.com 
For further information on nutrition 

pt.wustl.edu/education/movement-system-impairment-syndromes-courses
Information on Movement System Impairments developed by Shirley Sahrmann

rehabps.com/REHABILITATION/Home.html 
For further information on the Prague School and Dynamic 
Neuromuscular Stabilization 

rolf.org/history.php 
For further information on Ida Rolf, the Rolf Institute and Rolfing 
Structural Integration

somatics.de/en 
The official website for Robert Schleip, known for his work in the field of fascia

squattypotty.com
The toilet stool

strengthcoach.com
Michael Boyle’s strength coach forum and education website

strongfirst.com
For information on Pavel Tsatsouline, kettlebell, and strength training education

structureandfunction.net
My education company and for further information on dry needling and cupping

suefalsone.com
My website

teamexos.com
The official website for EXOS

thesleepsolutionbook.com
For more information on Dr. Chris Winter’s sleep book

trxtraining.com
For further information on suspension training and products

tuneupfitness.com
Jill Miller’s website and information on the Roll Model® and Yoga Tune Up®

upledger.com/therapies/faq.php 
For further information on Craniosacral Therapy

wilfleming.com
Wil Fleming’s website for Olympic lifting education and coaching

yogaalliance.org
For further information on yoga teacher training

yogatoes.com
The website for the product Yoga Toes
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