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This textbook is dedicated to Charlie Batch.

Charlie bas been my client since he began his career as a quarterback in the National Football
League. He has taught me many things—many related to working with athletes; but more impor-
tantly, he has tanght me to believe in the power of commitment. I have taught him many things
as well, such as taking care of himself, the importance of massage for prolonging an athletic career,
but more importantly, about persistence, commitment, and loyalty. He has opened doors for many
massage therapists through bis relationship with me. Fifteen years ago I told him I would do my
best 1o _follow him through his career, and partly due to massage, be is still playing professional
Sfoothall. He is commutted to giving back to kids where he grew up and works tirelessly to provide
an example to them about what you can be if you are educated and determined to succeed. I am
proud of him and all he has accomplished in the past and as his future unfolds.




Preface

am excited to present the second edition of this com-

prehensive textbook, which targets therapeutic massage

for the sports and exercise community. As massage
therapy evolves, there is a trend toward specialization
based on career interests and specific populations. The
three main career tracks in massage are wellness/spa,
medical/clinical, and sports and fitness. The sports and
fitness population is increasing its demand for highly
trained massage therapists to address the specific needs of
exercise and training protocols, including recovery and
injury prevention. Massage is quickly becoming a support-
ive approach for addressing sports injuries. The informa-
tion and skills involved in achieving these outcomes is over
and above entry level training and conforms with the
concept of a massage therapy specialty.

This textbook responds to the specific massage needs
of professional, amateur, recreational, and rehabilitative
sports and exercise participants. This is a broad scope of
people with a variety of outcomes for massage, but they
are all connected by their desire for efficient movement.
Western society is currently overwhelmed with lifestyle-
related health concerns, such as weight management and
cardiovascular disease. Exercise in not an option but a
necessity in regaining and maintaining one’s health. Physi-
cal exercise places demands on the body that, although
beneficial, can result in discomfort. Delayed onset muscle
soreness, which occurs when a new activity is undertaken
or the intensity in the existing program is increased, is an
example. As I write this Preface in the spring of 2012, I am
stiff and sore from raking the yard and getting my gardens
ready. Massage can help with this aching and stiffness,
making compliance with the exercise programs more likely.
This is very important.

Providing massage to the competing athlete—profes-
sional, amateur, or recreational—is an entirely different
process than working with those striving to achieve fitness
and to support healthy lifestyles. Athletes are all about
performance, which places many more demands on the
body than exercise for fitness. Recovery and injury preven-
tion in this population is essential, as is knowing how to
provide massage as part of injury treatment. With competi-
tive athletes, it is not #f they will get injured, but rather
when and how severely.

Physical rehabilitation involves movement-related
activity. General aerobic conditioning is necessary for
cardiac rehabilitation. Rehabilitation is required for
surgical procedures for joint injury or replacement. If
surgery is involved, scar tissue management is important.

iv

Advancements in medical treatment are allowing athletes
to compete longer at a higher level and letting the rest of
us age while remaining active and productive without the
pain and limitation of arthritic joints. If a person has
experienced physical trauma, such as a car accident or a
football injury, the healing process in general, as well as
the specifically targeted rehabilitation by the medical
team, can be supported by the well-trained massage
therapist.

That’s what this book is about.

The textbook is divided into four units. Unit One is
about the world of the athlete and the background infor-
mation needed to understand movement and fitness.
Unit Two is a review of massage in relationship to this
population, specific skills needed to address the condi-
tions these people experience, and a comprehensive and
detailed protocol as a foundation for working with this
population. Unit Three is about injury and treatment
regimens, including specific massage protocols. There are
detailed video demonstrations of methods on the Evolve
site that accompany this. Unit Four is unique in that it
provides detailed Case Studies for understanding how all
information in the book fits together in a goal-oriented
treatment process.

The Workbook sections at the end of each chapter are
not your typical fill-in-the-blank or labeling activities. The
premise is that this is an advanced-level study, and there-
fore the questions require the reader to manipulate the
information from the chapter as well as integrate that
information with the content of the entire book. It would
be prudent to spend adequate time completing these activ-
ities. They are not easy, and that’s appropriate for this level
of study.

Real-life stories are spread throughout the text to main-
tain a focus on the people, and not just the sport they play
or the condition they have. These stories help reinforce
this broader base of understanding. I personally have lived
these stories and have learned from every one of them.
They are called Iz My Experience boxes.

In addition to the video demonstrations, there is great
additional support on the Evolve website that accompa-
nies this book, such as news articles relating to hot topics
in the sports industry and further resources to help in a
sports massage practice or with clients.

The textbook, the Evolve site, and the instructor
support material (Instructor’s Manual and Test Bank)
make this package the most comprehensive educational
resource available for massage application, targeting




athletes and those in fitness and rehabilitation exercise
programs.

The textbook is meant to be a teaching tool. In this
advanced book, I took a little liberty in writing it in the
style in which I teach my own students. It is possible to
self-study the text and increase your skills and understand-
ing of how massage supports the sports and fitness com-
munities. The text is designed to be used in a formal
classroom study with a skilled instructing staff. Chapter 1
talks about this in regard to how such a course would be
presented. Those that teach (like me) need to go the extra
mile to understand the content and admit when they
don’t. It is impossible to know it all. It is true that some
of the content in the text is based on my experience
working with this population. I would expect that those
teaching this material would respect that experience and
then expand on the content of the textbook based on their
own expertise with this population. The book does not
have all the answers and requires the development of clini-
cal reasoning skills. This means that the information can
be challenged (make sure to justify the position taken) and
even more importantly, it can evolve into more effective
massage application.

Finally, on a personal note, I love the massage profes-
sion. It has been my career path since the late 1970s. I have
worked with thousands of clients (a lot of them athletes),
taught massage since 1984, and raised three children with
massage-related activity as my sole source of income. It has
been a long, sometimes hard, but worthwhile journey.

PREFACE

There are not many massage therapists that have endured
this long, and I intend to stick around for many more years
and believe I owe it to the profession to give back a
measure of what I have received. But I am 60 years old
and believe that it will take up to 10 years to prepare the
next generation of massage therapists to take over. It just
takes that much time to develop the necessary experience
to be proficient in anything, including massage therapy.
My youngest son, Luke, who appears in some of the
photos in the textbook, is now a massage therapist working
with professional athletes and is becoming part of the next
generation of massage educators and leaders.

Massage in general, and this population specifically, has
been a blessing for me. I did not seek out professional
athletes as clients but ended up with a bunch of them.
They are a demanding group, and I love it. I have been
privileged to work with some of the greatest athletes of our
time, and their support for massage will make an impact
on future generations. It is important to return those bless-
ings to those who will carry on—the future athletes, those
striving to regain their physical fitness, and the massage
therapists dedicated enough to take care of them. My
contribution is this textbook, the students that I am able
to personally teach, and the hope that there will be those
who commit to excellence and evolve beyond me in skill,
knowledge, and understanding.

Sandy Fritz
April 2012
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Exercise Massage

OBJECTIVES

After completing this chapter, the student will be able to perform the following:

1 Identify personal motivation for wanting to work with this population.

2 List previous knowledge and experience needed to apply the information in the textbook.
3 Identify teachers, mentors, and resources for self-study in this career area.

4 Use this texthook for self- and cassroom study.
5 Explain realistic career expectations.
6 List the complexities of working with this population.

7 Explain and list challenges and rewards for working with this population.

KEY TERMS
Mentor Structural
Physiologic Qutcome-Based

DETERMINING CAREER MOTIVATION
Objective

1. Identify personal motivation for wanting to work with
this population.

This text is written with many objectives. It should
provide information to answer some of the questions listed
in Box 1-1, at least those about exercise, athletes, and what
it takes to work with this group of clients. However, it
cannot explain why you want to work in this realm. No
textbook or teacher can answer that question for you. I am
still figuring it out for myself. Many years of working with
hundreds of athletes (for real), as well as with thousands
of “ordinary” people, have blessed me with accumulated
therapeutic massage experience, most of which has been
learned independently of formal classroom training. One
of the main purposes of this text is to consolidate this
experience so that it won’t take others over 30 years to
become proficient at this type of massage application.

This text targets the sports/fitness/physical rehabilita-
tion client. These clients range from individuals involved
in physical rehabilitation requiring exercise programs,
including cardiovascular and cardiorespiratory rehabilita-
tion, and physical therapy for orthopedic injury; persons
incorporating exercise as part of a comprehensive fitness

2

The World of Sports and

OUTLINE

Determining Career Motivation
What You Need to Know
Teachers and Mentors

How This Textbook s Designed
Realistic Career Expectations
Summary

Psychological
Teacher

and wellness program, including weight management; and
recreational and competitive athletes, both amateur
and professional. Return to the questions in Box 1-1 and
really look at them. What is your motivation for wanting
to learn how to use therapeutic massage to serve this
population?

The sports, fitness, and rehabilitation communities are
using massage at an increased rate; however, many mis-
conceptions, much inaccurate information, and even
dangerous methods such as extreme stretching and inva-
sive inflammatory “deep tissue” massage are being taught
and practiced as sports massage. Complaints from those
who have received ineffective massage that was not
worth the time and money are common. This is unac-
ceptable. Members of the profession have the responsi-
bility to provide safe and effective massage care for all
populations.

WHAT YOU NEED TO KNOW
Objective

2. List previous knowledge and experience needed to
apply the information in the textbook.



BOX 1-1 Determining Motivation

» What is it about working with sports and fitness issues that
requires more learning and topic-specific texthooks?

» What do | need to know to effectively work with athletes?

© Why do I want to work with athletes?

© Am | committed fo putting as much fime into my training and skills
as athletes put into their training and skills?

These interesting questions are relevant for any massage therapist

wishing to specialize and target his or her career toward a specific popula-

tion. Substitute chronic illness, hospice, prenatal and postnatal, elderly,

infants, and so on, and the questions would be the same. It is important

fo identify the motivation for any course of study, especially at an

advanced level.

Since the first edition of this book was published in
2005, advances have been made in our understanding of
the effects of massage, the importance of exercise, and the
physical and physiologic demands on athletes. Research
has exposed many myths about massage and components
of sports training. These myths will be discussed and more
current and accurate information presented. As a massage
therapist, especially when working with clients who place
excessive demands on their bodies, it is absolutely essential
that lifelong learning is a priority, as is remaining current
with research evidence.

It is assumed that the reader is proficient in the follow-
ing areas of knowledge:

* Anatomy

+ Physiology

 Pathology

+ Biomechanics

* Kinesiology

In the first edition of this textbook, review content for
these areas was included because it was difficult to deter-
mine the baseline education of the reader. Now, as massage
therapy entry level education has begun to be standardized
and more resource material is available for your review,
this content has been reduced but does appear on the
Evolve website that accompanies this book. You should
already know about anatomy and physiology, sanitation,
draping, massage manipulations, and techniques such as
body mechanics, assessment, charting, and treatment plan
development, as well as ethics and professionalism. These
foundational skills and knowledge are even more impor-
tant when specializing in a target population.

This information should have been presented in your
initial massage therapy education. However, we all need
ongoing review and updates. It is strongly suggested that
you obtain the most current edition of the following books
and online courses, which provide the foundation neces-
sary to learn the material in this book:

CHAPTER 1

The World of Sports and Exercise Massage

Fritz S: Mosbhy’s fundamentals of therapeutic massage, ed 5,
St Louis, 2012, Mosby.

Fritz S: Mosbhy’s essential science for therapeutic massage:
anatomy, physiology, biomechanics, and pathology, ed 4,
St Louis, 2012, Mosby.

Mosby’s online course to accompany Mosbhy’s essential
science for therapeutic massage: anatomy, physiology, biome-
chanics, and pathology, ed 4, St Louis, 2012, Mosby.
These two textbooks and the online course will provide

you with the most current information about massage

therapy and an excellent review of all the necessary sci-
ences. The online course that accompanies the Essential

Sciences text is interactive, comprehensive, and fun.

For further study on bones, joints, and muscles and
how they function together, take advantage of Joe
Muscolino’s texts:

Muscolino JE: Know the body: muscle, bone, and palpation
essentials, St Louis, 2012, Mosby.

Muscolino JE: The muscular system manual: the skeletal muscles
of the buman body, St Louis, 2010, Mosby.

Muscolino JE: The muscle and bone palpation manual with
trigger points, referral patterns and stretching, St Louis, 2009,
Mosby.

Muscolino JE: Kinesiology: the skeletal system and muscle func-
tion, St Louis, 2011, Mosby.

This textbook is an excellent resource:

Neumann D: Kinesiology of the musculoskeletal system: founda-
tions for physical rebabilitation, ed 2, St Louis, 2010,
Mosby.

The following two books are comprehensive and will
provide the opportunity to expand on the information in
this textbook:

Chaitow L, DeLany J: Clinical application of neuromuscular
techniques, vol 1, the upper body, ed 2, Edinburgh, 2008,
Churchill Livingstone.

Chaitow L, DeLany J: Clinical application of neuromuscular
techniques, vol 2, the lower body, ed 2, Edinburgh, 2011,
Churchill Livingstone.

For updated information on the importance of fascia,
read the following;:

Myers T: Anatomy trains: myofascial meridians for manual and
movement therapists, ed 2, St Louis, 2009, Churchill
Livingstone.

Schleip R, Findley TW, Chaitow L, et al: Fascia: the ten-
sional network of the human body: the science and clinical
applications in manual and movement therapy, St Louis,
2013, Churchill Livingstone.

TEACHERS AND MENTORS
Objective

3. Identify teachers, mentors, and resources for self-study
in this career area.
This textbook is designed to be a teacher, and I hope
that it can be somewhat like a mentor. A teacher presents
new information and skills and refines and targets




previous learning. A mentor has professional experience,
has achieved individual excellence, and wants to help
others achieve their own success.

It is important for you to confirm that your teachers
and mentors provide you with information and skills for
you to excel, and that they are qualified to teach you. I
have been a massage therapist for over 30 years and a
school owner and educator for over 25 years, teaching
more than 4000 students. I have written many textbooks
and have created an online science course. My experience
with professional athletes is extensive, including an educa-
tional partnership with the Detroit Lions organization for
14 years, as well as with individual players from multiple
NFL teams, NBA players. and PGA golfers. I have worked
with famous athletes and amateurs. I still work with profes-
sional athletes, and some of them have been my clients
for over 15 years (Box 1-2).

I present these qualifications to support my role for you
as a teacher and a mentor.

I have been fortunate in my career to have great teachers
and mentors. One of these was Dr. David Gurevich—
Russian physician, physical medicine specialist, soccer
player, and tango dancer. It was an honor to learn from
him for 8 years. He taught me a practical and innovative
application of massage, which he learned as a battlefield
surgeon and a long-time specialist in physical and rehabili-
tative medicine in Russia.

Dr. Leon Chaitow is also my teacher and mentor. His
review and consolidation of research supporting soft tissue
methods provide much of the foundation material for this
book. And of course, every client I have worked with and
every student I have taught has served as both a teacher
and a mentor (Box 1-3).

Athletes provide great learning experiences because, as
a group, they present many different and complex prob-
lems that must be solved to help them reach and maintain
their desired goals.

The world of athletics is culturally diverse and rich in
cultural experience and has no room for prejudice.
Other than the military, I don’t think that multicultural
interaction toward a common goal is displayed any
better than in team sports. Most competing amateur and
professional athletes are young, ranging from adoles-
cence to 40 years of age. Advances in medical care have
extended the playing age. As a 60 year-plus Mom-type
person, I have stayed current and tolerant through these
interactions.

The hard part of this work is learning how to be a pro-
fessional in the sports/fitness/rehabilitation environment.
You cannot be a groupie—no asking for autographs and no
type of interaction with the athletes other than ultimate
professionalism. A professional gender-neutral appearance
is essential. Ethical conduct, especially as related to confi-
dentiality, is mandatory. For example, I have worked with
athletes for whom a specific injury was not disclosed or
completely explained by the team to protect the athlete
from being targeted by the opposing team during play.

UNIT ONE  Theory and Application of Exercise and Athletic Performance

Most professional athletes have competed with injuries,
and if the opposition knows the details, it is possible that
they will target the defensive play to take advantage of the
vulnerable area of the player. Although athletes do not
typically intend to harm each other, it is common for
reinjury to occur as part of the defensive play. Also, there
is a distinct difference between an athlete’s professional
life and his or her personal life. Most have families and
are in committed relationships. Spouses have to constantly
put up with groupies, and their private life is often invaded
by fans asking for autographs. Athletes and their families
should not endure the same demands from their massage
therapist.

An ongoing question I ask myself as a teacher and a
mentor is how I can instill the desire for excellence and
awareness and acceptance of the time, practice, and persis-
tence required to work with these types of issues and
clients. I hope this textbook becomes part of the answer
to my question. It is necessary for all massage therapists
to conduct themselves with integrity, and those in a posi-
tion of authority need to remember that they must be
a quality example of ethical behavior and professional
conduct.

So, here is the reality: There is no such thing as “sports
massage”—only appropriate massage as applied for each
client. Whether your client is a runner, bowler, swimmer,
surfer, or golfer; is a baseball, basketball, football, or
soccer player; or has just completed a treadmill stress
test—this is an important factor to consider as part of the
treatment plan. This text also provides skill development
for treating the general population: any client can sprain
an ankle, develop post-exercise soreness, or have a head-
ache or backache. Do not limit use of this text just to
those considered athletes. We are all athletes in some
form anyway.

HOW THIS TEXTBOOK 1S DESIGNED
Objective

4. Use this textbook for self- and classroom study.

This text is presented as an integrated outcome-based
approach to massage. It is not based on specific massage
and bodywork types (Swedish massage, reflexology, shiatsu,
deep tissue massage, and the seemingly never-ending list
of others), because specific styles of massage do not support
individual applications based on client goals. Instead, we
will discuss the application of mechanical force to stimu-
late the neuroendocrine/neuromuscular systems, to affect
myofascial structure and function, to assist fluid move-
ment, and to support homeostasis. The content should
prepare the massage professional to interact effectively
with various treatment, training, and rehabilitation proto-
cols of the sports and fitness world. General lifestyle
requirements such as sleep, nutrition, and stress manage-
ment are an important part of the athlete’s world. These
will be addressed as part of the knowledge foundation



BOX 1-2 Stories from the Field

The stories | have chosen to tell are about those with whom | have spent
the most time and therefore know the best. The stories are written from
my point of view and with their permission.

| first met Charlie at the start of the educational programs with the
Detroit Lions that began in 1998,/99. He had been drafted that previous
year, and through various circumstances, he had been the starting quarter-
back as a rookie. | soon leamed that rookies are just kids, and being the
quarterback on an NFL team put this kid in the spotlight. During his rookie
year, he had performed extremely well. He had the opportunity to play
with Hall of Fame running back Barry Sanders and is the first to acknowl-
edge that part of his rookie success can be attributed to having Barry on
the team. | met Charlie the next year, when the team was in fransition,
because this was the year that Barry Sanders refired. Especially with team
sports, a change like this is especially difficult for a young player.

The first time | worked with Charlie, he had a kink in his neck. | had
no idea who he was, and | was swamped with a bunch of other players
with aches and pains. | do remember thinking how young he looked as |
applied compression to the scalenes. This was the beginning of a long,
involved professional relationship that has spanned many years.

Various circumstances over the years resulted in Charlie playing with a
series of painful injuries, and massage was an ongoing part of how he
continved to play. At the some time, the team was undergoing many
organizational changes. Stress levels were high for everyone, which added
fo the typical strain of the ongoing football seasons. Accumulated injuries
affected his ability to perform at his peak. In 2002, he undertook a major
commitment fo rehabilitation and spent months at the IMG training facility
in Bradenton, Florida. | have experienced only a few persons in my long
massage career who worked so hard to rebuild their bodies. In 2002,
Charlie left the Detroit Lions and joined the Pittshurgh Steelers. He was in
the best physical condition | had ever seen him, and he had matured from
a kid to a man. For a major part of his career in Detroit, he had been the
sfarting quarterback. In Pittsburgh, his initial role on the team was third
quarferback. He had to adjust professionally and personally to the status
change, knowing that he was in the best playing shape of his life but likely
would not see playing time, and in fact was lust in line. He made the
adjustment from fop dog to background support with grace and maturity.

An old knee injury, likely from when he was in high school or college,
resulted in a loose body in his knee, and arthroscopic surgery was per-
formed less than 3 weeks before the beginning of training camp with his
new team. After excellent medical care and 24-hour--day massage care,
he reporfed to camp and never missed a practice. That was a long and
intense 2 weeks. | performed lymph drainage on his knee and managed
compensation hour after hour. He participated and af times endured (with
only a bit of grumping) scar tissue management, ice application, and
range-of-motion methods. Many funny stories resulted from that infense
2-week period because circumstances were just not typical. We got fired
of each other but persisted anyway.

Massage was provided on the massage table but also on the floor, on
the sofa, at the computer, and so on. The effort put forth by both of us
was incredible.

| wonder what motivates or drives these athletes, so in brief here is
the rest of his story.

Charlie grew up with a committed single mom in a tough neighborhood.
Charlie excelled in sports and was awarded a scholarship to Eastem
Michigan University. He survived a life-threatening illness from toxic chemi-
cal exposure af a summer job and managed to refurn to foothall, breaking
almost every quarterback record at the school. Even more devastating was
the tragedy that hit his family next.

In 1996, when Charlie’s sister, whom he adored, was walking along
his hometown sidewalk with a friend, a qunshot intended for her compan-
ion struck her in the head and killed her. She was 17 years old. The shooter
never has been brought to justice.

Charlie had left the neighborhood he grew up in for college, before
the neighborhood was torn apart by guns, drugs, and a feeling of
hopelessness.

When his sister was killed, Charlie told his mother that he was leaving
college to come home and provide for the family, but she would not permit
it, reminding him that his sister was so proud that he had made if fo college
and never thought he was a quitter. So he found another way not only to
support his family but also the community that he loves. Grief for his sister
motivated him to wonder how he could make things better.

Charlie started the Best of the Batch Foundation, which targets low-
income families and youth in the Homestead area, where idle hands often
can get in trouble. The Foundation has started after-school programs that
promote literacy by conducting registration for library cards. But that is only
a small part of it. The Foundation also provides scholarships, restores
playgrounds, takes kids to the movies, and conducts a popular summer
basketball league for boys and girls between the ages of 7 and 18. The
league is run through an arm of the Foundation called Project C.H.U.CK.
(Constantly Helping Uplift Community Kids).

| know Charlie shows up at the playground almost every night to talk
to the kids or just shoot baskets with them. He also mentors students in
one-on-one sessions at Steel Valley High School, reads to them af the
library, and simply hangs out with them at the park. | have seen him go
from kid to kid asking for a report on grades and conduct. He is tough. If
they do not follow the rules, they have to answer to him, but because he
is there, the kids know he cares.

| was there when he took 50 elementary students to the circus, and
again when he took 50 more students to the movies. The kids who went
had made the grades and attendance requirements at school.

By nature, Charlie is quiet and is not one to talk much, including about
himself, but he did say during an interview, “If you can save one person,
that changes somebody’s life. If you can make an impact on somebody’s
life forever, that's something | want to do.”

As of this writing, Charlie is still playing for the Steelers and wants to
play football a few more years and is beginning to plan for the next stage
of his life—not being a foothall player. He has role models to whom he
looks for guidance, just as he is a role model to the kids with whom he
interacts. Because of an unusual set of circumstances, he ended up starting
games during the 2010 and 2011 foothall seasons and, as heard from
other players, “the old man has sfill got it.” How did my kid quarterback
become the grizled old veteran? 15+ years in the league, that's how.
And massage helped him do that!



BOX 1-3 The Learning Journey

Because this fext is not for the beginner, it is valuable fo review and
reflect on your therapeutic massage learning journey thus far, and to
take a realistic inventory of your skills, strengths, and weaknesses as
you advance your educational experience. Who are your teachers
and mentors? What authors, lecturers, and experts do you admire?
What texthooks and reference texts have been beneficial learning
tools for you?

needed to be an effective massage practitioner with this
type of client.

Although this text is based on theory, it is more focused
on practice. It is more about how than why. Practical
application comes from years of working in the real world.

Out of necessity—the mother of invention—my stu-
dents, fellow instructors, and I have figured out applica-
tions that you may not have considered but that we have
found worked well. Examples related to body mechanics,
positioning of the client, and ways of adapting massage
applications are provided throughout the textbook. So,
please keep an open mind and give these things a try
before you judge. I share all of this with you in this first
chapter not to brag but to establish that I have been there,
done that, made mistakes, and learned something from
most of them, and that I will not try to candy-coat this
career track.

REALISTIC CAREER EXPECTATIONS

Objectives

5. Explain realistic career expectations.

6. List the complexities of working with this population.

7. Explain and list challenges and rewards for working with
this population.

The reality check of building a professional practice
with professional athletes is a wake-up call. The truth is
that it does not happen very often, and if it does, working
with the professional athlete takes a lot of time, travel, and
flexibility. The professional sports community is very
mobile. You seldom work with this level of athlete for
more than a season or two. Boundaries are a big deal. This
population can be needy and demanding because of the
pressures of performance.

There are not that many professional or Olympic ath-
letes around—fewer than 400 NBA basketball players and
fewer than 2500 NFL football players. The numbers for
other team sports are somewhere in between. Individual
professional athletes such as tennis players, golfers, and
bowlers also make up small communities.

Most massage therapists will serve the high school, col-
legiate, amateur, or semiprofessional athlete and those in
rehab or striving to achieve, or maintain, fitness.
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A common misconception is that professional athletes
make millions and millions of dollars. Only a few are in
that category. Most make far less, and amateurs generate
no athletic income at all. For those athletes who have
limited income, justifying the cost versus the benefit of
therapeutic massage is an ongoing issue, or the athlete
knows the benefit but cannot afford the cost. Participation
in sports, fitness, and rehabilitation costs money, and often
lots of it. If a person is going to use massage on a regular
basis, the fees need to be manageable.

The immediacy and intensity of the athlete’s world
demand an integrated body/mind/spirit approach deliv-
ered by well-trained massage professionals. Exceptional
demands are placed on professionals who work with ath-
letes and those in physical rehabilitation because of the
extraordinary circumstances of these individuals. The envi-
ronment of competitive sports and physical rehabilitation
makes for “bigger-than-life” moments. There is the drama
of win or lose, the trauma of injury, and the career-
determining or even life-or-death situations of surgery and
rehabilitation. Working in the world of sports and fitness
can be like a roller coaster ride, but with a lot of monotony
between the highs and the lows. I have spent many hours
waiting for athletes while they received treatment, slept,
were interviewed, had meetings, or forgot appointments.
Much of this text was written during this time.

The massage therapist not only must be highly skilled
in massage applications for each mode of sports or fitness
activity but also must have motivation, maturity, reliabil-
ity, compassion, tenacity, tolerance, stamina, flexibility,
commitment, faith, hope, perseverance, humility, self-
esteem, little need for personal glory, and the ability to
work behind the scenes, to improvise, and, above all else,
to think and solve problems.

This book does not have all the answers or even all the
information you will need to be a competent massage
therapist. It is virtually impossible to describe in depth
each and every sport in a single volume. It is your respon-
sibility to learn about the particular sport of each of your
clients. However, this text does cover the general move-
ment patterns used in sports and fitness: running, throw-
ing, hitting, kicking, and so forth. Each sport has an ideal
performance form; superimposed on this is the form mod-
ified and adapted by the individual athlete. You do not
need to be able to expertly perform the sport to understand
the demands placed on the body.

The individual athlete is the best expert on his or her
own situation. If you are going to be able to help individu-
als with massage, they need to be willing to teach you and
you have to be willing to learn. I have spent hours watch-
ing a variety of workouts and types of performance train-
ing. I can’t throw a football very well but have had the
quarterbacks show me how to hold the ball and attempt
to throw it. This event was the source of lots of laughter
but was a great learning experience for me. I can’t dribble
a basketball very well either but have had basketball players
show me how. I have attempted to do strength and



conditioning activities, including using the weight
machines and performing balance exercises. I have done
the warm-ups and even got stuck on a bar attempting to
do a stretch that one of the ice skaters was doing and had
to be rescued. In all of these endeavors, I looked really
silly, but that is okay.

Primarily I am a teacher, so I wrote this text the same
way that I teach a class. The approach that I use, and that
seems to work best, is an integrated massage style based
on valid scientific research coupled with the clinical success
of some massage methods still awaiting validation. Research
has identified massage benefits in relatively concrete terms
based on physiologic mechanisms. An overview of sport-
specific research will be presented later.

Basically, massage aims to produce three types of
effect on the body systems: structural, physiologic, and
psychological. Although these effects are closely related,
it is the initial mechanical effects brought about by the
manual skills of a massage therapist that lead to the phys-
iologic and psychological effects. Hence, the stroking,
squeezing, compression, rubbing, and so forth that are
applied to the skin and underlying soft tissues not only
produce physical benefits but also trigger physiologic and
psychological responses. To achieve the desired balance
and results, it is vital to understand the principles behind
the various massage techniques. The type and extent of
effect on the body depend on the technique itself, the
depth to which it is applied, and the area of the body
being massaged.

In addition to massage, those involved in sports, fitness,
and rehabilitation are often interested in adjunct therapies,
including hydrotherapy, aromatherapy, Asian bodywork
methods, magnets, and various forms of relaxation/
meditation. Unit Two is devoted massage application and
the inclusion of adjunct methods to this content. Under-
standing sports injuries and massage application requires
knowledge of tissue susceptibility to trauma and the
mechanical forces involved. Unit Three is devoted to this
content. The final unit of this text, Unit Four, combines
all of the presented information in a series of case studies.
By studying the various cases, the reader can integrate the
textbook content into practical hands-on applications.

This book is written as a textbook to support the class-
room environment. It can also be used to self-teach. Once

CHAPTER 1

The World of Sports and Exercise Massage

the information has been assimilated, the text becomes a
reference text because it is impossible to remember it all.
The chapters are set up in typical textbook form with
objectives and outlines. At the end of each chapter is a
workbook section. Throughout the text are various com-
mentaries by athletes and those involved in rehabilitation
and associated professions, stories to illustrate a lesson or
to bring a concept alive, and helpful hints. It is logical to
start at the beginning and work sequentially to the end of
the text because each chapter builds on the one before it.
You can’t just read this book. You need to do it, just
as athletes do in training. They practice over, and over,
and over.

SUMMARY

It is unrealistic to think that the skills needed to profes-
sionally work with the complexities of athletes and those
seeking fitness or function can be achieved overnight. It is
realistic to expect that this is an advanced study requiring
500 or more hours of classroom study and a minimum of
500 clinic hours. Whether you are in a formal course of
study or are self-teaching, expect to commit at least 12
to 24 months of concentrated study and practice with 500
to 1000 focused massage sessions to begin to achieve
proficiency.

Your commitment to achieving this type of goal is a
reflection of your desire for excellence. An athlete
commits countless hours to practice and more hours to
study to be excellent. A person in physical rehabilitation
does the same. Why should they have any less of a com-
mitment from the massage professional that they choose
to work with them? Respect is earned, and this text pro-
vides part of the resources to achieve this respect. Some
of the content in this text will be very technical because it
needs to be. There is a lot to know, and this text has done
some of the research for you, but it can’t do it all-you
must learn to do research, interpret data, and generate
appropriate treatment plans yourself. Routines absolutely
do not work in this arena. You must be able to think,
have a purpose, be innovative, and continue to learn.
Every client—not just an athlete—deserves this level of
professionalism.
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Visit the Evolve website to download and complete the following exercises.

List common myths about athletes and then explain
the more accurate view. Examples:

Myth—Most professional athletes are egocentric.

Accurate—Most athletes are polite and apprecia-
tive.

Myth—Sports massage is a specific modality.

Accurate—A person’s physical activity needs to be
considered as part of the treatment plan.

List the professional skills needed to work with this
population. Examples: stamina and patience.
Using this textbook as a resource, develop a real-
istic list of knowledge and skills for massage appli-
cation targeting this population. Examples: sport
injuries, body mechanics.

Review the chapter objectives, and then respond to
each one. Repeat each obijective.

8

9

Respond to the following statement: If | were a
competing athlete, | would expect my massage
therapist to be able to

Respond to the following statement: If | were begin-
ning an exercise program, | would expect my
massage therapist to be ableto _
Respond to the following statement: If | were begln-
ning a physical rehabilitation program, | would
expect my massage therapist to be able to

List at least three factors that make this population
unique. Example: tendency toward injury.

List the professional skills you currently have that
would support your proficiency in this area.

10 List the professional skills you need to develop to

competently serve this population.



What Is Sports Massage?

OBJECTIVES
After completing this chapter, the student will be able to perform the following:

OUTLINE

Performance vs. Fitness
Peak Performance Is NOT Peak Fitness
Goals and Outcomes for Massage
Ongoing Care of the Athlete

1 Compare and contrast performance vs. fitness.

2 List the cumulative effects of the strain of peak performance.
3 Identify the experts who work with athletes.

4 List goals and outcomes common for this population.

5 Explain the categories of sports massage.

Types of Sports Massage
Pre-event Massage KEY TERMS
gj{g‘;’:ﬁ f Zzggvgssﬁiigge Athlete Peak Performance Rehabilitation Massage
Remedial/Rehabilitation /Medical/ AThleTic Tmi"e_rs ' Perfqrmunce . Remedial MO.SSUQG -
Orthopedic Massage Exercise Physiologists Physical Therapists Sports Medicine Physicians
Promotional or Event Massage Fitness Post-event Massage Sports Psychologists
Summary Intercompetition Massage Promotional or Event Massage Trauma
Orthopedic Massage Recovery Massage Traumatic Injury

PERFORMANCE VS. FITNESS
Objectives

1. Compare and contrast performance vs. fitness.

2. List the cumulative effects of the strain of peak
performance.

3. Identify the experts who work with athletes.

Sports massage is targeted to support fitness, help
reduce the demands the sport places on the body, increase
the ability to perform the sport, and enhance and shorten
recovery time.

Who is an athlete? What is fitness? An athlete is a
person who participates in sports as an amateur or as a
professional. Athletes require precise use of their bodies.
The athlete trains the nervous system and muscles to
perform in a specific way. Often the activity involves repet-
itive use of one group of muscles more than others, which
may result in hypertrophy and changes in strength, move-
ment patterns, connective tissue formation, and compen-
sation patterns in the rest of the body. These factors
contribute to the soft tissue difficulties that often develop
in athletes.

Fitness is a lifestyle. It is a body/mind/spirit endeavor.
One who is fit typically lives a moderate life in a relatively
simple way. Characteristics and behaviors enable a person
to have the highest quality of life, an overall state of health,
and the maximum degree of adaptive capacity to respond
to the environment, as determined by genetic predisposi-
tion. There is a balance in the human experiences of energy
expenditure and recovery, and the ease of this reflects one’s
fitness.

Fitness and wellness represent relatively the same realm.
Fitness is necessary for everyone’s wellness, but the physi-
cal activity of an athlete goes beyond fitness; it is perfor-
mance based. Performance is the capacity to complete
sport-specific activity with skill and competence. For
optimal performance, fitness is a prerequisite.

Because of the intense physical activity involved in
sports, an athlete may be prone to injury. Massage can be
very beneficial for athletes if the professional performing
the massage understands the biomechanics required by the
sport. If the specific biomechanics are not understood,
massage can impair optimal function in the athlete’s
performance.



When accumulated strain develops for any reason, the
fitness/wellness balance is upset. Illness and/or injury can
result. For competing athletes, a major strain is the demand
of performance. Performance exceeds fitness, requiring
increased energy expenditure, which in turn strains adap-
tive mechanisms and increases recovery time. Fitness must
be achieved before performance, and fitness must be sup-
ported to endure the ongoing strain of peak performance,
the highest level of skill execution.

Those who have become deconditioned and are unfit
owing to a bad diet, lack of proper exercise, accelerated
and multiple life stresses, as well as other lifestyle habits,
will eventually experience some sort of illness or injury.
This injury/illness can be acute such as a sprained ankle,
or of a chronic nature such as chronic fatigue. There seems
to be a genetic tendency for a specific breakdown to occur;
this can be considered a genetic weak link. It is likely that
we all have these weak links, and that strain will affect this
area first.

Traumatic injury is injury caused by an unexpected
event. Accidents are a common cause of traumatic injury.
Rehabilitation following this type of injury often requires
physical training. A person may not consider himself or
herself an athlete but may suffer the same results of stress
common in athletes—post-activity soreness, fatigue, and
joint pain, for example. The goal of rehabilitation is
function.

PEAK PERFORMANCE IS NOT PEAK FITNESS

Contrary to general beliefs, athletes, especially competing
athletes, may not be fit or healthy. In fact, they may be
quite fragile in their adaptive abilities, both emotional and
physical. This means that any demands to adapt, including
massage, should be gauged by the athlete’s adaptive capac-
ity. Lack of understanding about the demands placed on
athletes often leads to inappropriate massage care. The
assumption is that these are strong, healthy, robust indi-
viduals, but this is not always true. They may be fatigued,
injured, in pain, immunosuppressed, or emotionally and
physically stressed and truly unable to adapt to one more
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stimulus in their life. Unless these stressors are recognized
and principles of massage therapy are correctly applied,
athletes may be subject to inappropriate massage that
includes invasive methods that at the very least are fatigu-
ing and, at worst, cause tissue damage.

Athletes experience body fatigue and brain fatigue.
Massage can help restore balance if properly applied. If the
body is tired, do not task it more; instead, help it rest. If
the brain is tired, do not task it more; help it rest. Often
the best massage approach is the general nonspecific
massage that feels good, calms, and supports sleep. In
physiologic terms, this produces parasympathetic domi-
nance in the autonomic nervous system, which supports
homeostasis and self-healing.

Experts specializing in the care of athletes are sports
medicine physicians, physical therapists, athletic train-
ers, exercise physiologists, and sports psychologists (Box
2-1). It is especially important for athletes to work under
the direction of these professionals to ensure proper sports
form and training protocols. The professional athlete is
more likely to have access to these professionals than are
recreational and amateur athletes, who may not have the
financial resources to hire training personnel and can incur
injury because of inappropriate training protocols.

Athletes depend on the effects of training and the
resulting neurologic responses for precise functioning, as
seen in the firing sequence of certain muscles. This is
especially important before competition. Without proper
training and experience, it is easy for massage therapists
to disorganize neurologic responses if they do not under-
stand the patterns required for efficient functioning in
the sport. The effect is temporary, and unless the athlete
is going to compete within 24 hours, it is usually not sig-
nificant. However, if the massage is given just before
competition, the results could be devastating. Any type
of massage before a competition must be given carefully.
If a massage professional plans to work with an athlete on
a continuing basis, it is important that the practitioner
really knows the athlete and becomes part of the entire
training experience.

DEFINITION OF ATHLETIC TRAINING
Athletic training is practiced by athletic trainers (ATs) — health care profes-
sionals who collaborate with physicians to opfimize activity and participa-
fion of patients and clients across age and care continuums. Athletic fraining
encompasses the prevention, diagnosis, and intervention of emergency,
acute, and chronic medical conditions involving impairment, functional
limitations, and disabilities. ATs work under the direction of physicians, as
prescribed by state licensure statutes.

Athletic trainers are wellknown, recognized, qualified health care
professionals.

ATs are highly qualified, multi-skilled health care professionals under
the allied health professions category as defined by the Health Resources

Athletic Training: Profile of Athletic Trainers

Services Administration (HRSA) and the Department of Health and Human
Services (HHS). Athlefic trainers are assigned National Provider Identifier
(NPI) numbers, and the taxonomy code for athletic frainersis 2255A2300X.
Athletic trainers are listed in the Bureau of Labor Stafistics in the “profes-
sional and related occupations” section.

STATE REGULATION OF ATHLETIC TRAINERS

o Athletic trainers are licensed or otherwise regulated in 47
states; efforfs confinue to add licensure in Alaska, California,
and Hawaii.

o The National Athletic Trainers” Association (NATA) has made
ongoing efforts fo update obsolete stafe practice acts that do not




BOX 2-1

CHAPTER 2 What Is Sports Massage? n
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reflect current qualifications and practice of ATs under health care

reform.

Athletic trainers practice under the direction of physicians.

ATs work under different job fitles (wellness manager, physician

extender, rehab specialist, etc.).

ATs relieve widespread and future workforce shortages in primary

care support and outpatient rehab professions.

Academic curriculum and clinical training follow the medical model.

Athletic trainers must graduate from an accredited baccalaureate or

master’s program; 70% of ATs have a master’s degree.

46 states require Als to hold the Board of Certification credential of

“Athletic Trainer, Certified” (ATC).

ATs improve patient functional and physical outcomes.

Physicians, hospitals, clinics, and other employers demand ATs for their

versafile wellness services and their injury and illness prevention skills.

Employers demand ATs for their knowledge and skills in manual

therapy and similar treatments for musculoskeletal conditions,

including back pain.

ATs commonly supervise and motivate obese clients and patients to

safely improve their health and fitness.

ATs commonly work with patients with asthma, diabetes, heart

disease, and other health conditions.

ATs specialize in patient education to prevent injury and reinjury; this
reduces rehabilitative and other health care costs.

Adding ATs to a patient-centered team does not cost the health care

system money. Studies demonstrate that the services of ATs save

money for employers and improve quality of life for patients.

For each ST invested in preventive care, employers gained up fo a

S7 return on investment, according fo two independent studies.

Results from a nationwide Medical Qutcomes Survey demonstrate

that care provided by ATs effects a significant change in all outcome

variables measured, with the greatest change noted in functional and
physical outcomes. The investigation indicates that care provided by

ATs generates a positive change in health-related quality of life

patient outcomes (Journal of Rehabilitation Outcomes Measurement

3:51, 1999).

Many athletic trainers work outside of athletic settings; they provide
physical medicine and rehabilitation (PMR) and other services to peaple of
all ages. ATs work in:

Physician offices as physician extenders, similar to nurses, physician

assistants, physical therapists, and other professional clinical

personnel

Rural and urban hospitals, hospital emergency rooms, and urgent

and ambulatory care centers

Clinics with specialties in sports medicine, cardiac rehab, medical

fimess, wellness, and physical therapy

Occupational health departments in commercial settings, which
include manufacturing, distribution, and offices to assist with
£rgonomics

Police and fire departments and academies, public safety and

municipal departments, and branches of the military

Public and private secondary schools, colleges and universities, and

professional and Olympic sports

Youth leagues and municipal and independently owned youth sports

facilties.

Athletic trainers have designated CPT/UB codes.

The Current Procedural Terminology (CPT) codes are athletic training
evaluation (97005) and reevaluation (97006); these codes are part of
the PMR CPT family of codes. The American Hospital Association established
Uniform Billing (UB) codes—or revenue codes —for athletic fraining in
1999. The term “qualified health care professional,” as found in the CPT
code book, is a generic ferm used to define the professional performing
the service described by the code. The term “therapist” is not intended fo
denote any specific practice or specialty field within PMR.

The following educational content standards are required for athletic
training degree programs:

Risk management and injury prevention

Pathology of injuries and illnesses

Orthopedic clinical examination and diagnosis

Medical conditions and disabilifies

Acute care of injuries and illnesses

Therapeutic modalities

Conditioning, rehabilitative exercise, and referral

Pharmacology

Psychosocial intervention and referral

Nutritional aspects of injuries and illnesses

Health care administration.

THE TITLE OF “ATHLETIC TRAINER” AND THE
NATIONAL ATHLETIC TRAINERS” ASSOCIATION
The statutory title of “athletic frainer” is a misnomer. Athletic trainers
provide medical services fo all types of people — not just athletes participat-
ing in sports—and do not train people as personal or fitness trainers do.
However, the profession continues fo embrace ifs proud culture and history
by retaining the fitle. In other countries, “athlefic therapist” and “physio-
therapist” are similar titles. The AT profession was founded on providing
medical services fo athletes. NATA represents more than 34,000 members
in the United States and infernationally, and about 40,000 ATs are practic-
ing nationally. NATA represents students in 325 accredited collegiate
academic programs. The athlefic fraining profession began early in the
20th century, and the National Athlefic Trainers’ Association was estab-
lished in 1950.

From National Athlefic Trainers” Association, 2952 Stemmons Frwy, Suite 200, Dallas, TX 75247; phone: 214.637.6282 e fax: 214.637.2206; Profile of Athletic Trainers, Sept 2011 #1014, available af http://

www.nata.org,/athlefic-raining.
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For the athlete, his or her psychological state is crucial
to performance; often the competition is won in the mind.
Massage therapists are not sports psychologists. Remember
that. However, athletes look to us for support, continuity,
and feedback. Many athletes are very ritualistic about pre-
competition readiness. If massage has become part of that
ritual and the massage professional is inconsistent in main-
taining appointment schedules, an athlete’s performance
outcome can be adversely affected.

GOALS AND OUTCOMES FOR MASSAGE
Objective

4. List goals and outcomes common for this population.

Two of the most important goals of sports massage are
to assist the athlete in achieving and maintaining peak
performance and to support healing of injuries. Any
massage professional should be able to recognize common
sports injuries and should refer the athlete to the appropri-
ate medical professional. Once a diagnosis has been
made and a rehabilitation plan developed, the massage

TABLE 2-1

Stage 1: Acute Inflammatory Reaction

CHARACTERISTICS
Vascular changes

Stage 2: Subacute Repair and Healing

Growth of capillary beds info area
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professional can support the athlete with general massage
application and appropriate methods to enhance the
healing process.

Many factors contribute to mechanical injury and
trauma in sports. Trauma is defined as a physical injury
or wound sustained in sports and produced by an external
or internal force.

Healing mechanisms manifest as an inflammatory
response and resolution of that response. Different tissues
heal at different rates. For example, skin heals quickly,
whereas ligaments heal slowly. Stress can influence healing
by slowing the repair process. Sleep and proper nutrition
are necessary for proper healing (Table 2-1).

Typically, post-trauma massage is focused on restorative
sleep, pain management, and circulation enhancement.
During the acute healing phase, contraindications may
exist for deep transverse friction, specific myofascial
release, and extensive trigger point work. Medication use,
particularly analgesics and antiinflammatory drugs for
pain, is common, and their effects must be considered.
(Refer to the Evolve website accompanying this book
for a list of common medications and their possible

Stages of Tissue Healing and Massage Interventions

Stage 3: Chronic and Maturation and Remodeling

Maturation and remodeling of scar

Inflammatory exudates Collagen formation

Contracture of scar tissue

Clot formation Granulation tissue; caution necessary Alignment of collagen along lines of stress forces
(tensegrity)

Phagocytosis, neutralization of irritants Fragile, easily injured tissue

Early fibroblastic activity

CLINICAL SIGNS

Inflammation Decreased inflammation Absence of inflammation

Pain before tissue resistance

Pain during tissue resistance

Pain after fissue resistance

MASSAGE INTERVENTION
Protection

Controlled motion

Return to function

Control and support of effects of
inflammation (PRICE)*

Continued development of mobile scar

Increase in strength and alignment of scar tissue

Passive movement midrange

Cautious and controlled soft tissue mobilization
of scar tissue along fiber direction foward
injury

CrossHiber friction of scar tissue coupled with
directional stroking along lines of tension away
from injury

General massage and lymphatic

Active and passive, open- and closed-chain range

Progressive stretching and acfive and resisted range

drainage with caution; support of rest
with fullbody massage (3 to 7 days)

of motion, midrange. Support of healing with
fullbody massage (14 to 21 days)

of motion; full range. Support of rehabilitation
activities with fullbody massage (3 to 12 months)

*Promoting healing and preventing compensation patterns.
From Fritz S: Mosby’s fundamentals of therapeutic massage, ed 5, St Louis, 2013, Moshy.



implications for massage.) Pain medication reduces pain
perception so that the athlete can continue to perform
before healing is complete. This interferes with successful
healing. Antiinflammatory drugs may slow the healing
process, particularly connective tissue healing (Dahners
and Mullis, 2004; Pountos et al., 2012).

ONGOING CARE OF THE ATHLETE

Regular massage allows the body to function with less
restriction and accelerates recovery. This is a major focus
of this textbook. Most athletes require varying depths of
pressure, from light to very deep; therefore, effective body
mechanics applied by the massage practitioner is essential.
Working with athletes can be very demanding. Their sched-
ules may be erratic, and their bodies change almost daily
in response to training, competition, or injury. Athletes
can become dependent on massage to maintain their per-
formance level; therefore, commitment by the massage
professional is necessary.

TYPES OF SPORTS MASSAGE
Objective

5. Explain the categories of sports massage.

In the past, massage for athletes has been categorized
by when it is given and the reasons for the massage.
Some of those categories are discussed here. However,
if you are using outcome-based goals, these categories
become irrelevant. If massage is being used to assist
pre-exercise warm-up, it should be focused on those
goals, but it is actually incorrect to call it pre-event
massage. The same applies to massage focused on sup-
porting the recovery process post competition. Does this
really need to be called post-event massage? Currently
some of the categories of sports massage are pre-event,
intercompetition, remedial, medical or orthopedic, recov-
ery, post-event, maintenance, and promotional or event
massage.

CHAPTER 2 What Is Sports Massage?

PRE-EVENT MASSAGE

Pre-event massage is a stimulating, superficial, fast-paced,
rhythmic massage that lasts for 10 to 15 minutes. Empha-
sis is on the muscles used in the sporting event, and the
goal is for the athlete to feel that his or her body is
“perfect” physically. Avoid uncomfortable techniques.
This warm-up massage is given in addition to the physical
warm-up; it is not a substitute. This style of massage can
be used from 3 days before the event until immediately
preceding the event. Massage techniques that require
extensive recovery time or are painful are strictly contrain-
dicated. Be very careful of overworking any area. Sports
pre-event massage should be general, nonspecific, light,
and warming. Gliding, kneading, and compression
methods are commonly used. Avoid localized friction,
deep heavy strokes, stretching, and joint-specific work.
Such a massage should be pain-free! It is suggested that
only massage therapists who work on an ongoing basis
with a particular athlete should give the athlete a pre-event
massage because they know the athlete’s training and adap-
tive processes.

INTERCOMPETITION MASSAGE

Intercompetition massage, given during breaks in the
event, concentrates on the muscles being used or those
about to be used. Techniques are short, light, and focused.
Localized shaking, gliding, and kneading are appropriate.
It is suggested that only massage therapists familiar
with a particular athlete provide intercompetition massage
because they know the athlete’s body well enough to assist
rather than inhibit adaptive processes.

POST-EVENT RECOVERY MASSAGE

Recovery massage focuses primarily on athletes who want
to recover from a strenuous workout or competition when
no injury is present. The method used to help an athlete
recover from a workout or competition is similar to a
generally focused, full-body massage, using any and all
methods that support a return to homeostasis.

Many sports massage events are running or biking compefitions such as marathons. For years, the students at my school provided post-event massage
at the Detroif Marathon. The students would work with 500 to 1000 athletes from all over the world. Instructing staff would monitor the performance
of students, making sure that the massage methods used were appropriate (i.e., helpful and not harmful). This was really important because they
would not work with the athlete again. The event was a one-time only interaction. Entry level students actually performed better in this environment
because they had not yet leamed all the “advance methods” that have potential for harm. It was the advanced students who had to be watched and
reminded fo maintain a basic approach. These students wanted to address conditions such as trigger points, myofascial binding, and body asymmetry.
The main problem was that advanced students had the assessment skills to find the dysfunctional areas, and they had the skills to address these condi-
tions, BUT this was NOT the fime or place to apply the methods. After the event, students and instructors discussed the learning process and provided
feedback. Often advanced students were frustrated because they had been told fo back off or not do something. Their learning was “just because you
know how to do something does not mean you should!” By the way, often other schools had students there, or individual massage therapists volunteered.
My instructing staff did not have authority over these individuals, and some of the things observed being done to the athletes who had just run miles
had huge potential for harm. Event massage is a great activity, BUT those involved in providing massage need to be trained about the importance of
help without harm.
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Sample Informed Consent Form for Use at Sporting Events

Name of massage practitioner or organization:

Sporting event:

Date:

| have received, read, and understand informational literature concerning the general benefits of massage and the
contraindications for massage. | have disclosed to the massage practitioner any condition | have that would be
contraindicated for massage. Other than to determine contraindications, | understand that no specific needs assessment
will be performed. The qualifications of the massage practitioner and reporting measures for misconduct have been
disclosed to me.

| understand that the massage given here is for the purpose of stress reduction. | understand that massage practitioners
do not diagnose illness or disease, perform any spinal manipulations, or prescribe any medical treatments. | acknowledge
that massage is not a substitute for medical examination or diagnosis, and it is recommended that | see a health care
provider for those services.

| understand that an event sports massage is limited to providing a general, nonspecific massage approach using
standard massage methods but does not include any methods to address specifically soft tissue structure or function.

Participant's Signature:

Date:

Participant's Signature:

Date:

Participant's Signature:

Date:

FIGURE 2-1 An example of an informed consent form for use at sporting events. (From Fritz S: Mosby’s fundamentals

of therapeutic massage, ed 5, St Louis, 2013, Mosby.)

REMEDIAL/REHABILITATION/MEDICAL/
ORTHOPEDIC MASSAGE

Remedial, rehabilitation, medical, and orthopedic mas-
sage are interrelated terms. Remedial massage, which is
used for minor to moderate injuries, applies all methods
presented in this text. In contrast, rehabilitation massage
is used for more severe injury or as part of the postsurgi-
cal intervention plan. If the injury or surgery is related to
the bones or joints, it can be considered orthopedic
massage.

Methods of massage used in rehabilitation vary. Imme-
diately after injury or surgery, relatively nonspecific,
general stress reduction, and healing promotion massage
techniques are implemented. Attention is given to the
entire body while the area of injury or surgery heals. Any
immobility, use of crutches, or changes in posture or gait
during recovery will likely create compensation patterns.
The massage therapist can manage these compensation
patterns while the physician, physical therapist, and trainer
focus on the injured area. During active rehabilitation,
massage can become part of the recovery process, super-
vised by an appropriately qualified professional, as part of
a total treatment plan.

PROMOTIONAL OR EVENT MASSAGE

Promotional or event massage usually is given at events
for amateur athletes and can be of the pre-event or post-
event massage style. These massages are offered as a public
service to provide educational information. It is important
to receive written documentation of informed consent

from each person receiving a massage at these events
(Figure 2-1). One way to do this is to include an informed
consent statement with the sign-in sheet and have each
participant read and sign it before receiving the massage.
A short brochure or pamphlet explaining the benefits,
contraindications, and cautions of sports massage is given
to each participant. With permission from the organizer
of the event, the brochure may include information allow-
ing participating athletes to contact the massage profes-
sional at a later date.

The sports event massage lasts about 15 minutes and
is quick-paced. This type of public, promotional environ-
ment is one situation in which following a sports
massage routine is especially important. The use of lubri-
cants is optional; the massage practitioner may choose
not to use them because of the risk of an allergic reac-
tion, staining of an athlete’s uniform, or other unfore-
seen events.

It is important to watch for any swelling that may indi-
cate a sprain, strain, or stress fracture and to refer the
athlete to the medical tent for immediate evaluation. It
also is important to watch for evidence of thermoregula-
tory disruption, such as hypothermia or hyperthermia, and
to refer the individual immediately to the medical tent if
these are noted (being careful to avoid using any diagnostic
terms or unduly alarming the individual).

If a massage professional is doing promotional work at
sports massage events and is working with many unfamiliar
athletes, it is best to perform post-event massage, because
the effects of any neurologic disorganization caused by the
post-event massage are not significant.



No specific connective tissue work, intense stretching,
trigger point work, or other invasive work should be
included in the massage of an athlete at a sporting event.
The massage should be superficial, supportive, and focused
mainly on recovery enhancement.

The Sports Massage Team

Often a group of massage professionals and supervised
students work as a team at an event. A practitioner who is
familiar with the sport usually is the team leader. It is best
if all participating massage practitioners follow a similar
routine. Remember, each member of a sports massage team
represents the entire massage profession. Ethical, profes-
sional behavior is essential. This is why permission of the
organizer is required if you plan to supply contact infor-
mation in a brochure that you distribute at such an event.

SUMMARY

This chapter provides an overview and description of
what sports massage entails. Also discussed are the various
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categories of sports massage. Currently, distinctions
between the different categories are becoming blurred as
the concept of outcome-based massage becomes more
fully understood. For example, recovery massage is not
presented here as a method; rather, recovery is regarded as
the goal of the client and the treatment objective of the
therapist.

This chapter also compares performance and fitness and
describes the relevance of differences between the two
when the outcome for each massage session is planned.
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Visit the Evolve website to download and complete the following exercises.

1 Compare and contrast an athlete’s goal for peak
performance with that of a person desiring fitness.
Example: athletes target specific function; fitness is
an overall state of health. Athletes strain their
adaptive mechanism; fitness increases adaptive
capacity.

2 List contributing factors to adaptive strain. Examples:
deconditioning and injury.

3 Give reasons why an athlete can be considered
fragile. Example: peak performance predisposes to
injury.

4 Give examples of inappropriate massage care for
the athlete. Example: athlete is physically tired and
the massage is too aggressive.

5 Describe the professional relationship between a
massage therapist, an athletic trainer, and a sport
psychologist.

6 Explain how massage can assist the athlete in main-
taining peak performance and in supporting the
healing process.

7 Re-word the following categories of massage as
outcome goals: pre-event, intercompetition, recov-
ery, remedial, promotional. Examples: pre-event and
increase arterial flow to limbs.




OBJECTIVES

Evidence for Sports
Massage Benefit

After completing this chapter, the student will be able to perform the following:

1 Understand and describe massage outcomes based on known and theorefical physiologic

mechanisms.

2 List and describe four general outcomes for the athlete/fitness and physical rehabilitation

population.

3 Explain evidence that indicates that massage is a supportive and safe intervention.

4 Describe the potential for adverse effects from massage application.

5 Adapt massage for athletes based on research evidence.

KEY TERMS

Athlefe

Autonomic Nervous System (ANS)
Bending Loading
Bodywork

Combined Loading
Compression Loading
Condition Management
Cortisol
Counterinitafion
Dopamine

Dynorphins
Endocannabinoids
Endorphins

Enkephalins

Delayed-Onset Muscle Soreness
Lymphatic Movement
Key Points

Research Related to Massage, Tissue
Healing, and Musculoskeletal Pain

Entrainment

Epinephrine /Adrendaline

Fitness

Fluid Movement

Growth Hormone

Heart Rate Variability (HRV)

Hyperstimulation Analgesia

Massage

Motor Tone

Muscle Tone

Myofascial /Connective Tissue
Dysfunction

Nerve Impingement

Neuroendocrine Regulation

Key Points
Sport-Specific Research

When Is Massage Best Given for
Optimal Performance?
Flexibility

Norepinephrine /Noradrenaline
Oxytfocin

Palliative Care

Peak Performance
Performance

Performance Enhancement
Reflex Response

Rotation or Torsion Loading
Serotonin

Shear Loading

Tension Loading

Trauma

Vestibular Apparatus

Kinesio Taping

Magnetic Therapy
Hyperbaric Oxygen Therapy
Key Points

Summary

OUTLINE

Evidence for Massage
How the Body Responds fo Massage

Sport/Fitness and Rehabilitation
Outcomes

Performance Enhancement,/Recovery
Condition Management
Rehabilitation/ Therapeutic Change
Palliative Care

General Massage Benefits and Safety

Pressure Depth

Adverse Fffect

Potential for Harm

Key Points
Neuroendocrine Regulation

Mood

Pain Modulation

Neuroendocrine Chemicals

Somatic Inflvence

Vestibular Apparatus and Cerebellum
Hyperstimulation Analgesia
Counteriritation

Nerve Impingement

Connective Tissue Influences

Myofascial System

Myofascial Trigger Points

Myofascial /Connective Tissue
Dysfunction

Male and Female Hormone Effects on
Connective Tissue

Key Points

Fluid Movement— Blood and Lymph
Circulation
Exercise and Lactic Acid




his chapter will present research evidence for the

benefits of massage therapy and will expose the

inaccurate information. Massage outcome potential
will be explained, and evidence related to benefit pre-
sented. First we will look at the evidence for massage in
general, which is the foundation of massage for athletes.
Then we will look at athletic and fitness massage research
specifically, as well as evidence for adjunct methods such
as hydrotherapy, Kinesio taping, and so forth.

Massage and bodywork can be described as a manual
application to the body that influences multiple body
responses. Research has shown that massage has validity
in influencing body structure and function. It is the body’s
ability to respond and to adapt to the stimuli and mechani-
cal forces applied during massage that achieves the desired
benefits.

As massage research continues to evolve, our under-
standing of why the methods provide benefit continues to
increase. In addition, research has validated many of the
outcomes that in the past were based on opinion and
experience. At the same time, the increase in quality
research has exposed misconceptions and has confirmed
or refuted previous thinking. Three claims of massage
benefit that were considered important when working
with athletes—improved circulation, removal of lactic acid,
and increased muscle strength after massage—have proved
to be false. Research has also changed our understanding
of training protocols and concepts of recovery. Our under-
standing of stretching has improved, as has our ability to
determine whether it supports or harms performance or
has no demonstrable effect. Even the use of ice and cold
applications for recovery is under scrutiny. If you want to
work effectively with this population and be respected by
other professionals who work with athletes, it is necessary
to remain current with the research by conducting ongoing
searches in databases such as PubMed. This chapter refer-
ences research primarily from 2005 until today. However,
important findings will occur after publication. Some of
these findings may even challenge the information pre-
sented here. That is okay. A professional remains open to
change and to new information. Unfortunately, some
aspects of massage delivery and outcome remain in the “it
seems to works but we don’t know why” category. When
this is the situation, it is necessary to be cautious when
making claims that cannot be validated. However, just
because a scientific explanation cannot be found for the
benefit of a particular approach does not mean it should
be discarded and not used. Instead, careful examination of
the approach should determine the potential for harm. If
concern for harm and detriment is minimal, the method
can be incorporated into massage with explanation and
intention. For example, the anatomy and physiology
interphase for energy-based bodywork methods remains
elusive. Compassionate intentional presence and near
and/or light touch have little potential for harm. There-
fore, respectful integration of an energy-based bodywork
method into massage application can be justified. To
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enhance understanding of the overlap of massage/
bodywork in the context of sport and fitness, a very mech-
anistic approach is presented in this text. However, it is
important to remember that touch is a multidimensional
experience, encompassing the body/mind/spirit experi-
ence of both client and therapist and the interplay of
these three realms in the therapeutic relationship.

Typically, the application of massage and bodywork is
described in terms of methods and modalities instead of
physiologic response. To better understand the relation-
ship of massage application to scientifically based evidence
and to the synergistic interface with sport performance, it
is necessary to move beyond the classic description of
massage in terms such as effleurage or gliding strokes,
petrissage or kneading, compression, friction, vibration,
rocking, shaking (oscillation), tapotement or percussion,
and joint movement. Bodywork methods such as reflexol-
ogy, shiatsu, Rolfing, Trager, and so forth also do not
describe the mechanisms of benefits and outcomes.
Instead, to support future research, massage application
needs to be described by the type of mechanical force
applied, what stimulus the mechanical force causes to
specific receptors, tissue type, or physiologic function.
Variations in depth of pressure, drag on the tissue, speed
of application, direction of movement, frequency of appli-
cation, duration of application, and rhythm allow for
extensive application options based on treatment plan
outcomes.

EVIDENCE FOR MASSAGE
Objective

1. Understand and describe massage outcomes based on
known and theoretical physiologic mechanisms.

The terms bodywork and massage encompass a huge array
of methods and philosophies. This chapter does not intend
to teach the application of these methods and styles
because excellent instructional texts already exist (see the
recommended reading list at the end of the book). The
focus of this chapter is to describe the underlying theme
of all methods and their relationship to sport and fitness
goals, measurable outcomes, and physiologic pleasurable
mechanisms, as well as research currently being conducted
to support these results (Bialosky et al., 2009). Addition-
ally, logical explanations will be presented for some
massage results even though research has not totally proved
the response correlation. Many different types of scientific
research methods are available. Some provide better evi-
dence than others. Also, some evidence is based on clinical
experience and expert opinion. The massage therapy pro-
fession is now being challenged to function in an evidence-
based and informed manner (Box 3-1).

HOW THE BODY RESPONDS TO MASSAGE

Massage effects appear to be determined by a combina-
tion of reflexive and mechanical responses to forces




The U.S. Preventive Services Task Force (USPSTF) is a multidisciplinary
team of primary care experts who work as part of the U.S. Department of
Health and Human Services and use a systematic evidence-based approach
to focus on preventive services in the clinical setting. The USPSTF specifi-
cally bases its recommendations on a balanced look at the benefits and
potentials for harm as follows.

The USPSTF grades the quality of overall evidence for a service on a

3-point scale (good, fair, or poor):

* Good: Evidence includes consistent results from well-designed,
well-conducted studies in representative populations that directly
assess effects on health outcomes.

* Fair: Evidence is sufficient to determine effects on health
outcomes, but the strength of the evidence is limited by the
number, quality, or consistency of individual studies,
generalizability to routine practice, or the indirect nature of the
evidence on health outcomes.

© Poor: Evidence is insufficient to assess effects on health
outcomes because of limited numbers or power of studies,
important flaws in their design or conduct, gaps in the chain of
evidence, or lack of information on important health outcomes.

STRENGTH OF RECOMMENDATIONS

The USPSTF grades its recommendations according to one of five classifica-
fions (A, B, C, D, ), reflecting the strength of evidence and the magnitude
of net benefit (benefit minus harm).
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BOX 3-1 Quality of Evidence

A The USPSTF strongly recommends that clinicians provide [the
service] to eligible patients. The USPSTF found good evidence that
[the service] improves important health outcomes and concludes that
benefits substantially outweigh harms.

B The USPSTF recommends that clinicians provide [the service] to
eligible patients. The USPSTF found af least fair evidence that [the
service] improves important health outcomes and concludes that
benefits outweigh harms.

( The USPSTF makes no recommendation for or against routine
provision of [the service]. The USPSTF found at least fair evidence
that [the service] can improve health outcomes but concluded that
the balance of benefits and harms is too close fo justify a general
recommendation.

D The USPSTF recommends against routinely providing [the service] to
asymptomatic patients. The USPSTF found at least fair evidence that
[the service] is ineffective, or that harms outweigh benefits.

| The USPSTF concludes that evidence is insufficient to recommend for
or against routinely providing [the service]. Evidence that the
[service] is effective is lacking, of poor quality, or conflicting, and
the balance of benefits and harms cannot be determined.

From U.S. Preventive Services Task Force Ratings: Grade definitions: guide o clinical preventive services, ed 3, Periodic updates, Rockville, Md, 20002003, Agency for Healthcare Research and Quality.

imposed on the body by massage (Box 3-2) (Figures 3-1
and 3-2).

Reflex response results from stimulation of the nervous
system to activate feedback loops with the therapeutic
intent of adjusting neuromuscular, neurotransmitter, endo-
crine, or autonomic nervous system (ANS) homeostatic
mechanisms. For example, light stimulation of the skin
usually results in a tickle or itch response and is arousing
and stimulating. Our current understanding is that the
effects of massage occur through the interrelationships of
the central nervous system (CNS) and the peripheral
nervous system (and their reflex patterns and multiple
pathways), the ANS, and neuroendocrine control. Current
consensus is that massage produces effects through a com-
bination of neural, chemical, mechanical, and psycho-
logical factors that are important in supporting athletic
performance and a fitness lifestyle.

In general terms, the total sensory input to the CNS
affects overall tension throughout the body. This is why
nonphysical emotional and mental stress can lead to physi-
cal symptoms such as headaches, digestive problems, and
muscular discomfort. Massage works on many levels,
which aim to reduce the symptoms that cause negative
sensory input and to increase positive sensory input. This

accounts for the general well-being that clients usually feel
after treatment.

Massage can affect the nervous system in several ways.
It stimulates nerve receptors in the tissues that control
tissue tension. On a sensory level, the responses of mecha-
noreceptors to touch, pressure, warmth, and so on are
stimulated. Generally, a reflex effect leads to further relax-
ation of the tissues and a reduction in pain.

Tension in the soft tissues can cause overactivity in the
sympathetic nervous system. By releasing this tension,
massage can restore balance and stimulate the parasympa-
thetic system, resulting in a positive effect on minor and
sometimes major medical conditions, such as high blood
pressure, migraine, insomnia, and digestive disorders.

Mechanical responses to massage most often result
from tissue deformation and the response of the intricate
facial system. Structure can be thought of as anatomy, and
function as physiology. Some massage applications can
shift structure, primarily through influence on the connec-
tive tissues of the body. Massage always has a physiologic
result because of required adaptation to the presence of
the massage practitioner, the sensory stimulation of various
touch receptors, and the client’s perception of the
therapeutic interaction. Therefore, massage can achieve



BOX 3-2 Mechanical Forces Produced by Massage
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Log on fo your Evolve website to view videos 3-1 through 3-6
on these mechanical forces produced by massage.

Forces created by massage include tension loading, compression loading,
bending loading, shear loading, rotation or torsion loading, and combined
loading.

TENSION LOADING

Tension

\/

Tissue

Bone

Tissues elongate under tension loading with the infent of lengthening
shortened tissues. Tension force is created by methods such as traction,
longitudinal stretching, and stroking with tissue drag. Tension forces cause
an aggregation of collagen, resulting in thicker and denser tissue to improve
the direction of fiber development, stiffness, and strength. Tension loading
is effective during the secondary phase of healing after the acute inflam-
matory stage has begun to dissipate.

COMPRESSION LOADING

Compression

-

\/

Tissue

Tissue

Tissue

Bone

During compression loading, tissue shortens and widens, increasing pres-
sure within the tissue and affecting fluid flow. Compression is effective as
a thythmic pumpike method in facilitating fluid dynamics. Sustained
compression results in more pliable connective tissue structures and is
effective in reducing tissue density and binding.

BENDING LOADING
Bend

Tissue

Bone

In bending loading, the therapist applies combined forces of tension on
the convex side and compression on the concave side of the tissue. Bending
is used when combined effects of lengthening and shortening and an
increase in pliability are desired.

SHEAR LOADING

Shear

\/

Bone

In shear loading, the massage therapist moves fissue back and forth,
creating a combined pattern of compression and elongation of tissue. This
method is particularly effective in creating confrolled inflammation and in
ensuring that fissue layers slide over one another instead of adhering to
underlying layers, creating binding.

ROTATION OR TORSION LOADING

\/

Torsion

Bone

\ 4

Rotation or forsion loading is a combined application of compression and
wringing, resulting in elongation of tissue along the axis of rotation. It is
used when a combined effect of fluid dynamics and connective tissue pli
ability is desired.

COMBINED LOADING

In combined loading, two or more forces are used to load tissue. The
more forces are applied to tissue, the more infense is the response. Tension
and compression underlie all the different modes of loading; therefore, any
form of manipulation is tension, compression, or a combination of these.
Tension is important in conditions in which tissue needs to be elongated;
compression is important when fluid flow needs to be affected. Oscillation
of tissue can be considered combined loading.
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FIGURE 3-1 Massage applications systematically generate force through each tissue layer. This figure provides a graphic
representation of force applied, which would begin with light superficial application, progressing with increased pressure to
the deepest layer. (From Fritz S: Mosby’s fundamentals of therapeutic massage, ed 3, St Louis, 2004, Moshy.)
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FIGURE 3-2 Examples of mechanical force loading during massage.

A, Tension loading occurs when tissue is elongated. Gliding massage methods and strefching can create tension forces in
fissues.

B, Tension forces occur as fissues are strefched.

€, Compression loading occurs when force moves into tissues at a 90-degree angle. In this example, a forearm is used to
create compression force in tissues of the shoulder with the dlient in a side-lying position.

D, Forearm used to compress calf with dlient in side-lying position.
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FIGURE 3-2, cont'd

E, Bending loading. In this example, the hands are used to bend tissues of the calf around the thumbs.

F, Using force compression to displace tissues of the calf, creating a bending force.

G, Example of shear loading. The tissues of the calf are pushed down.

H, Then the same tissues as in part G are pulled up. The back-and-forth movement creates the shear force.

1, Torsion forces twist tissue around a fixed point. In this example, thigh fissues are twisted around the femur.

J, Rotational or torsion forces in massage are generated by kneading. Move tissues by pushing one hand forward and around
the fixed point while pulling the other hand back and around.



Bend force

primarily physiologic responses of the body, and massage
results cannot be isolated as strictly structural outcomes.
This is an important concept in understanding the syner-
gistic and multidisciplinary use of various methods to
support the athlete.

It is reasonable that massage application is likely to
influence the adaptive, restorative, and healing capacities
of the body. Anatomic and physiologic outcomes include
the following:

+ Local tissue repair, as with a sprain or contusion

» Connective tissue normalization that affects elasticity,
stiffness, and strength, as when pliability of scar tissue
or overall flexibility is improved

+ Shifts in pressure gradients to influence body fluid
movement

* Neuromuscular function interfacing with the muscle
length-tension relationship; force couples; motor tone
of muscles; concentric, eccentric, and isometric func-
tions; and contraction patterns of muscles working
together to support efficient movement

* Mood and pain modulation through shifts in ANS
function, yielding neurochemical and neuroendocrine
responses

+ Increased immune response to support systemic health
and healing
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Bend force

Tension force

FIGURE 3-2, cont'd

K, Example of combined loading when two or more mechanical forces are
generated. Bending force caused by grasping and lifting.

L, Then dlient creates the tension force and the wrist is moved.

M, In this example of combined loading, compressive force is created as the
therapist presses down on arm tissues and then moves the forearm back and forth
to add forsion, bend, and shear forces.

Each of these common outcomes for massage supports
rehabilitation, fitness, and performance recovery.

SPORT/FITNESS AND REHABILITATION
OUTCOMES

Objective

2. List and describe four general outcomes for the athlete/
fitness and physical rehabilitation population.
Research often attempts to answer the question, “Does

this (medicine, surgery, exercise, machine, food, and so
forth) affect this outcome?” Before the evidence is explored,
the outcomes need to be defined. The main outcomes of
massage for sport and fitness are increased body stamina,
stability, mobility, flexibility, and agility; reduced soft
tissue tension and binding; normalized fluid (blood and
lymph) movement; management of pain; reduction of
suffering; support of healing mechanisms; alteration of
mood; improved physical and mental performance; and
experiences of pleasure. All of these outcomes can be
appropriately applied to athlete care or rehabilitation after
pathology, especially within the context of a multidisci-
plinary system.



These outcomes can be classified as four goal patterns
for sport and fitness:
1. Performance enhancement/recovery
2. Condition management
3. Rehabilitation/therapeutic change
4. Palliative care

The question is, “Is the evidence that supports massage
as an intervention to achieve these outcomes as good as
or better than that for other types of interventions, and
can massage be supportive in conjunction with other
approaches to care?”

PERFORMANCE ENHANCEMENT/RECOVERY

As was previously discussed, fitness and performance are
not the same. Optimal performance is most often achieved
when fitness is attended to first. Performance motivation
and activity exceed fitness requirements by pushing the
body to achieve activities that are outside the fitness
parameters. Performance therefore becomes a strain on the
system. Balancing fitness and performance is tricky with
athletes. It is important for those whose goals are fitness
oriented to not exceed the beneficial physical outcomes
by getting caught up in performance demands that lead to
increased strain on adaptive capacity.

Continual performance demand interferes with fitness
and compromises health. Normal function and perfor-
mance are not the same. A person who is learning to walk
again after an accident exerts effort and has similar physi-
cal manifestations and demands on the body as an athlete
does when seeking to decrease his or her 40-yard dash time.
However, one is seeking to regain normal function, and
the other is striving for peak performance. Performance
is more than normal function.

The sports massage therapist needs to consider how the
massage application supports the following client goals:

* Achieve normal function through rehabilitation and
conditioning

* Maintain fitness

* Reduce the negative effects that performance demand
places on the body in excess of normal function

All people who engage in exercise may strive for excel-
lence at some performance level. The elderly person who
is beginning a cardiac rehabilitation program, the profes-
sional athlete striving for success in competition, and the
child learning to walk—anyone who uses the body in a
precise way—are all concerned about the ability to carry
out an action with skill. Their motivations may vary but
the desired outcome is the same—increased proficiency
when performing the activity. Physical performance
involves training, practice, and demand on the body.
When desired performance levels are achieved and prac-
ticed, they become automatic.

Performance enhancement requires increasing demand
on the body through practice. Maintaining performance
involves attention to demand on the body and reinforce-
ment. Each individual has a range of peak performance
with the triad of body/mind/spirit function in his or her
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optimal range. As discussed in Chapter 8, this is called “the
zone.” Peak performance is difficult to maintain for
extended periods of time. Recovery is necessary to restore
depleted energy and regenerate damaged soft tissue. Most
athletes train at levels below peak performance with the
desired outcome of reaching that peak during competition.
This process is compromised if ongoing competition is
extended over periods of time. This is common among
professional athletes, especially in team sports such as base-
ball, basketball, football, hockey, and soccer.

Massage application can support performance by facili-
tating recovery and removing impediments to training.

CONDITION MANAGEMENT

The goal of condition management is to manage ongoing
strain that is not going to change. Examples of such strain
include inherent joint laxity, previous injury, emotional
demands, and playing schedule. Maintaining the status
quo is a common outcome for competing athletes, espe-
cially toward the end of a playing season.

REHABILITATION/THERAPEUTIC CHANGE

Injury is a common consequence of physical activity.
Anyone who has worked with competing athletes knows
the importance of injury prevention and of effective, accel-
erated injury recovery. Most athletes practice or compete
when injured at one time or another. When injury is
involved, performance is compromised. It takes more
energy, accommodation, and compensation to perform
when injured. Specifically, rehabilitation is the return to
normal function, and for the athlete, this means return to
peak performance (i.e., to function above normal).

Massage in this area is complex and requires the most
training. Unit Three of this text deals specifically with
injury. The specific massage application for injury is inte-
grated into the general massage protocol.

PALLIATIVE CARE

Palliative care includes comfort, support, nurturance, and
pleasure, which are essential in the care of the athlete.
Attention to warm environment, atmosphere, and ambi-
ence is part of the caring experience. Patience, flexibility,
and commitment are included in the process. Competing
athletes are tired, disappointed, and in pain much of the
time. Periods of exhilaration and disappointment occur
within complex life experiences. The losing athlete needs
more support than the winning one. The older athlete
needs more care than the young one. When exercising for
fitness, weight loss, and rehabilitation, similar stresses
occur. Reducing suffering and offering pleasurable sensa-
tion are invaluable in reducing the psychological and
physical responses to these stresses.

In both training and rehabilitation, plateaus are reached.
The satisfaction of seeing ongoing changes is diminished,
and palliative care may be able to support the athlete
during these periods. Diminished performance due to
fatigue and other pressures can be comforted temporarily




by nurturing touch. Sometimes there is just too much
aching and pain to endure any longer; in this case, pallia-
tive massage is the most beneficial technique.

An example is seen in the case of rookie football players
in the second week of training camp. They are tired,
stressed, sore, and a bit difficult. Their adaptive capacity is
maxed out at the moment, and yet they are driven to
perform. The best massage approach is palliative care, not
performance enhancement.

In the next section, we will consider whether research
findings and clinical evidence support the benefit of
massage for these outcomes.

GENERAL MASSAGE BENEFITS

AND SAFETY
Objective

3. Explain evidence that indicates that massage is a sup-
portive and safe intervention.

Benefits and safety are the most important factors to
consider for any client population. In the sport and fitness
world, we have the ability to use research evidence to
justify general massage as the foundational approach for
this population.

Research findings are mixed regarding the efficacy of
massage. Generally, massage as the primary treatment for
various conditions was not found to be a definitive treat-
ment on its own, but studies were supportive of many
other interventions used in enhancing effects or managing
side effects of other treatments. This means that typically
massage would be a beneficial part of a fitness program
but should not be expected to provide optimal outcomes
when it is the only therapeutic intervention used.

The “why massage works” remains elusive, but recurring
findings suggest possible physiologic mechanisms for
massage benefit. One study by Field and her associates
(2005) is particularly relevant for this text because it deals
with serotonin, which is associated with body pain modu-
lation mechanisms. In other studies, Diego et al. (2004,
2009) speaks to how massage needs to be applied with
sufficient nonpainful compressive force to stimulate an
anti-arousal response, and that massage that is considered
light tends to stimulate the sympathetic ANS response
(Field et al., 2010).

PRESSURE DEPTH

Pressure-based massage produces different physiologic
changes than are produced by light touch (Sefton et al.,
2011; Rapaport et al., 2010). Application of moderate pres-
sure massage appears necessary to influence hypothalamic-
pituitary-adrenal function (Rapaport et al., 2010; Field
et al., 2010) and diastolic blood pressure (Moraska et al.,
2010). Light or moderate pressure massage (or a combina-
tion) may reduce the sensitivity of spinal nociceptive
reflexes (Sefton et al., 2011; Roberts, 2011).
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Light pressure gliding stroke-based massage has been
shown to lower heart rate and systolic blood pressure and
to decrease the deterioration of natural killer cell activity;
however, no effects were identified for cortisol levels and
diastolic blood pressure (Hillier et al., 2010; Billhult et al.,
2009). Pressure levels used during massage are an impor-
tant concept for athletes seeking restorative benefits from
massage. It appears that moderate to light pressure can
affect generalized restorative function, and deep aggressive
massage application is not necessary to achieve these
benefits.

The study “Massage Reduces Pain Perception and
Hyperalgesia in Experimental Muscle Pain: A Random-
ized, Controlled Trial” (Frey Law et al., 2008) suggests that
massage is capable of reducing myalgia symptoms by
approximately 25% to 50% (extent of effect varies with the
assessment technique used to measure pain). The purpose
of this study was to determine the effects of massage on
pressure pain thresholds (PPTs) and perceived pain.
Researchers used delayed-onset muscle soreness (DOMS)
as a model of myalgia (muscle pain). This condition is a
major issue for athletes and those attempting to integrate
an exercise program into their lifestyle.

The way Frey Law and associates conducted the research
was to randomly assign participants to a no treatment
control, superficial touch, or deep tissue massage group. A
specific type of wrist exercise was performed at visit 1 to
cause DOMS 48 hours later at visit 2. Pain, assessed using
a visual analog scale (VAS), and pressure needed to cause
pain were measured at baseline, after exercise, before treat-
ment, and after treatment.

Results of the study showed that deep massage decreased
pain (48.4% DOMS reversal) during muscle stretch.
Mechanical hyperalgesia (increased pain response to pres-
sure) was reduced (27.5% reversal) in both the deep massage
and superficial touch groups when compared with the
control group. The control group did not receive any
massage and experienced an increased pain perception of
38.4%. Resting pain did not vary between treatment
groups.

If we analyze the Frey et al. study, we can consider that
both deep and light pressure massage reduced the sensa-
tion of pain, and deep pressure massage helped reduce
pain when accompanied by stretching of sore muscles.
However, the sensation of pain when there was no activity
was not reduced by massage. Now if we think about how
this information is used during massage practice, it might
be seen as follows.

Example

A client just increased the intensity of his conditioning
program and is sore and achy. The client feels stiff, and it
hurts to stretch. Based on information provided in the
study, massage would likely be most beneficial if a variety
of pressures were used, and deeper pressure massage
should target those areas that hurt when the client
stretches. It might be important to explain to the client



that he may still feel achy, but he should be able to move
better.

ADVERSE EFFECT
Objective

4. Describe the potential for adverse effects from massage
application.

Massage is not always the best technique for managing
symptoms. According to Hanley et al. (2003), despite very
strong patient preference for therapeutic massage, it did
not show any benefit over a relaxation tape used to control
postsurgery pain. Massage was effective in reducing anxiety
but was no more effective than relaxing in a quiet room
(Sherman et al., 2010).

Although these studies indicate that massage is effec-
tive for anxiety management, it is no more effective
than other relaxation interventions. Key, however, is that
people liked massage, which is an important factor in
compliance with treatment. Muller-Oerlinghausen et al.
(2004) concluded that slow-stroke massage is suitable as
an intervention for depression, along with other treat-
ment, and is readily accepted by very ill patients. A reduc-
tion in distress has been noted among oncology patients
in response to massage, regardless of gender, age, ethnic-
ity, or cancer type.

The athletic population often undergoes surgery to
repair muscle skeletal injury. During the healing and reha-
bilitation process, it is common for depression and
anxiety to occur based on the change in daily life sched-
ule, as well as concern for future performance ability.

Massage and other forms of relaxation intervention can
be helpful.

POTENTIAL FOR HARM

When any treatment is assessed, safety is a primary
concern (i.e., do no harm). If harm is possible, then the
benefits of receiving massage must exceed the potential
for harm. A summary of a review of massage safety by
Ernst et al. (2006) concludes that massage is generally safe.
Massage is not entirely risk free, and we need to be aware
of potential harm. However, serious adverse effects are
rare. Most adverse effects resulting from massage were
associated with aggressive types of massage or massage
delivered by untrained individuals. Also, these effects
were associated most often with massage techniques other
than “Swedish” (classic) massage. These findings are
extremely important for those working with athletes. In
general, over the years, “sport massage” has incorporated
aggressive methods.

Another situation in which adverse effects may occur is
when massage interferes with various types of implants
such as stents, ports, prostheses, and so forth. Haskal
(2008), in the journal of Vascular and Interventional Radiol-
0gy, reported a case where a stent placed in the lower limb
as treatment for peripheral artery disease migrated to the
right atrium after 3 years. Open heart surgery was required
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to remove the embedded stent fragments. The mechanism
attributed with dislodging and moving the stent was deep
tissue massage of the thigh. Although this outcome is
rare, it is important to pay attention to adverse effects
caused by massage. Athletes may have had various surger-
ies to repair injuries. Often various stabilizing devices
such as pins and screws are used. Care needs to be taken
to avoid compressing tissues into these areas to prevent
potential damage to tissues as they are pushed into the
stabilizing devices. Also, the “deep tissue” approach is
often used with athletes without considering the potential
for damage. Moderate to heavy pressure applied with a
small contact such as at the tip of the elbow or with a
massage implement such as a hand-held pressure device is
more likely to cause tissue damage than pressure applied
with a broad contact such as the forearm. Aggressive
stretching procedures provide other opportunities for
structural damage.

Benefits of stretching in general are being questioned
(see later in chapter). A physiologic and safe range of
motion has been determined for joints. Any stretching
beyond this motion increases the potential for harm. In a
cross-sectional study of 100 clients, 10% of massage clients
experienced some minor discomfort after the massage
session; however, 23% experienced unexpected, nonmus-
culoskeletal positive side effects. Most negative symptoms
started within 12 hours after the massage and lasted for no
longer than 36 hours. Most of the positive benefits began
to be noted immediately after massage and lasted longer
than 48 hours. No major side effects occurred during this
study (Cambron et al., 2007). Soreness after massage can
affect performance for an athlete. Based on findings of this
study, it may be prudent for the athlete to avoid massage
a day and a half before competition; however, because the
benefits last for at least 2 days, the athlete should still
experience positive results from massage.

KEY POINTS

The studies in this section are beginning to provide evi-

dence that massage may do the following:

* May play a role in reducing detrimental stress-related
symptoms

* May be pleasurable

* May appear to manage some muscle-type pain

*  May support social bonding

* May likely improve perception of quality of life for
those who enjoy massage
More important, massage therapy is typically safe when

provided in a conservative and general manner with suf-

ficient nonpainful pressure.

NEUROENDOCRINE REGULATION
Objective

1. Understand and describe massage outcomes based on
known and theoretical physiologic mechanisms.



| worked with two NBA basketball players while they were playing
for the world championship. | flew into the location 3 days before
the game that would decide which team would be the champions
that year. It had been a long, hard season for both teams, and many
players were playing with injuries. The two individuals | was working
with were injury-free at the time but were tired. | had adjusted the
intensity of the massage to be more general and limited the amount
of specific work. This approach worked well for the first 2 days | was
there; however, on the day before the game, | could tell that their
fatigue had increased, and one of the players told me it felt like he
was getting sick. | was there, and the guys wanted a massage. Again
| adjusted the massage to primarily support sleep. On the day of the
game, the sick player woke up with a headache and neck siffness.
Both wanted a massage. | moved into palliative mode for both and
allowed the massage fo evolve into a nap. After the nap, | used some
simple methods fo loosen up the sick player’s neck. The game was
played later that day. | was concerned about the effects of massage
on the day of the game. Even though | had worked with both individu-
als for 3 years, | remained concerned about providing massage on
the day of the game. My dclients” team lost the game by a very
narrow margin. It was a really hard-fought game. Both guys informed
me that the massage helped, and | was relieved. One of the other
players on the team had received o massage the night before the
game from a local massage therapist whom he did not know but
who was recommended by the hotel concierge. The massage included
some trigger point application and stretching. He missed a couple of
very important shots during the game. Later, one of my dlients told
me that the individual had woken up really stiff on the morning of
the game. One of the staff members who work with the team in the
fraining room was really upset about the condition of the player and
blamed the massage. He asked me what | thought. | was not there
to observe the nature of the work, nor did | actually speak with the
player. However, | did explain what is considered appropriate massage
before compefition. Makes you wonder, doesn't it?

Neuroendocrine substances carry messages that regu-
late physiologic functions. Neuroendocrine regulation is
a continuous, ever-changing chemical mix that fluctuates
with each external and internal demand on the body to
respond, adapt, or maintain a functional degree of
homeostasis. The immune system produces and responds
to these communication substances. Substances that
make up this “chemical soup” remain the same, but the
proportion and ratio change with each regulating function
or message transmission. The “flavor” of the soup, which
is determined by the ratio of the chemical mix, affects
such factors as mood, attentiveness, arousal, passiveness,
vigilance, calm, ability to sleep, receptivity to touch,
response to touch, anger, pessimism, optimism, connect-
edness, loneliness, depression, desire, hunger, love, and
commitment.
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MOOD

Massage therapy appears to have a beneficial effect on
anxiety levels; this is important for the management of
performance anxiety experienced by many athletes. The
therapeutic relationship established between massage ther-
apist and client is similar to that seen in psychotherapy, a
treatment that relies on communication and the thera-
peutic relationship to produce effects. It is possible that
massage effects are related to the therapeutic relationship
(Moyer et al., 2004). Excessive sympathetic output causes
most of the stress-related diseases and dysfunctions, includ-
ing headache, gastrointestinal difficulties, high blood
pressure, anxiety, muscle tension and aches, and sexual
dysfunction.

Long-term stress (i.e., stress that cannot be resolved by
fleeing or fighting) may trigger the release of cortisol, a
cortisone manufactured by the body. Long-term high
blood levels of cortisol cause side effects similar to those
of the drug cortisone, including fluid retention, hyperten-
sion, muscle weakness, osteoporosis, breakdown of con-
nective tissue, peptic ulcer, impaired wound healing,
vertigo, headache, reduced ability to deal with stress,
hypersensitivity, weight gain, nausea, fatigue, and psycho-
logical disturbances.

Because of its generalized effect on the ANS and associ-
ated functions, massage can cause changes in mood and
excitement levels and can induce the relaxation/restoration
response. Massage seems to be a gentle modulator, produc-
ing feelings of general well-being and comfort. The plea-
sure aspect of massage supports these outcomes. This is
especially important for sport recovery. The emotional
arousal often found in rehabilitation situations is also
favorably influenced.

Initially, massage stimulates sympathetic functions. The
increase in autonomic, sympathetic arousal is followed by
a decrease if the massage is slowed; arousal is sustained
with sufficient pleasurable pressure lasting about 45 to 50
minutes. Pressure levels must be relatively deep but not
painful. Slow, repetitive stroking, broad-based compres-
sion, rhythmic oscillation, and movement all initiate
relaxation responses. Sufficient pressure applied with a
compressive force to the tissues supports serotonin func-
tions and vagal nerve tone. Compression and a fast-paced
massage style stimulate sympathetic responses and may lift
depression temporarily.

PAIN MODULATION

Point holding, such as acupressure or reflexology, releases
the body’s own painkillers and mood-altering chemicals
from the entire endorphin class. These chemicals stimulate
the parasympathetic responses of relaxation, restoration,
and contentment. These methods of massage depend on
the creation of moderate, controlled pain to relieve pain.
It takes a larger pain or stress stimulus to generate the
endorphin response than the perception of existing pain.
When release of substance P triggers pain, enkephalins are



released and suppress the pain signal. A negative feedback
system activates the release of serotonin and endogenous
opiates, which inhibit pain. Therapeutic massage methods
can be used to create a controlled, noxious (pain) stimula-
tion that triggers this cycle. Clients often refer to this
noxious stimulation as “good pain.”

Altering the muscles so that they are more or less tense,
or changing the consistency of the connective tissue,
affects the ANS through the feedback loop, which in turn
affects the powerful body/mind phenomenon.

Research now indicates that most problems in behavior,
mood, and perception of stress and pain, as well as other
so-called mental/emotional dysfunction, are caused by
dysregulation or failure of certain biochemical agents.
These behaviors, symptoms, and emotional and physical
states often are the result of normal chemical mixes that
occur at inappropriate times. Athletes are particularly sen-
sitive to neurochemical influences. Highs and lows, wins
and losses, pain, and so forth place increased demands on
the system.

The effects of neurotransmitters released during massage
may explain and validate the use of sensory stimulation
methods for treating chronic pain, anxiety, and depression.
Much of the research on massage, especially that done at
the Touch Research Institute of the University of Miami
School of Medicine, revolves around shifts in the propor-
tion and ratio of the composition of the body’s “chemical
soup” brought about by massage.

NEUROENDOCRINE CHEMICALS

Neuroendocrine chemicals potentially influenced by
massage include the following:

* Dopamine

* Serotonin

+ Epinephrine/adrenaline

+ Norepinephrine/noradrenaline

+ Enkephalins, endorphins, and dynorphins
*  Oxytocin

+ Cortisol

+ Growth hormone

+ Endocannabinoids

Dopamine

Dopamine influences motor activity that involves move-
ment (especially learned, fine movement such as handwrit-
ing), conscious selection (the ability to focus attention),
and mood (in terms of inspiration, possibly intuition, joy,
and enthusiasm). Dopamine is involved in pleasure states,
seeking behavior, and the internal record system. Low
levels of dopamine result in opposite effects such as lack
of motor control, clumsiness, inability to focus attention,
and boredom. Massage seems to increase the available
level of dopamine in the body; this may explain the plea-
sure and satisfaction experienced during and after massage.
The importance of optimal dopamine levels for the athlete
is evident.
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Serotonin

Serotonin allows a person to maintain context-appropriate
behavior; that is, to do the appropriate thing at the appro-
priate time. It regulates mood in terms of appropriate
emotions, attention to thoughts, and calming, quieting,
comforting effects; it also subdues irritability and regulates
drive states so that the urge to talk, touch, and be involved
in power struggles can be suppressed. Serotonin is involved
in satiety; adequate levels reduce the sense of hunger and
craving such as for food or sex. It also modulates the sleep/
wake cycle. A low serotonin level has been implicated in
depression, eating disorders, pain disorders, and obsessive-
compulsive disorders. A balancing effect has been noted
between dopamine and serotonin, much like agonist
and antagonist muscles. Athletic competition supports
dopamine dominance, but recovery time is serotonin-
dependent. Aggressive and impulsive behavior of athletes
may be related to imbalances in this area. Massage seems
to increase the available level of serotonin. Massage may
support the optimal ratio of serotonin and dopamine,
especially when used to aid recovery after competition.
Care needs to be taken before competition to not disrupt
the delicate balance of these neurotransmitters.

Epinephrine/Adrenaline and
Norepinephrine/Noradrenaline

The terms epinephrine/adrenaline and norepinephrine/
noradrenaline are used interchangeably in scientific texts.
Epinephrine activates arousal mechanisms in the body,
whereas norepinephrine functions more in the brain.
These are the activation, arousal, alertness, and alarm
chemicals of the fight-or-flight response and of all sympa-
thetic arousal functions and behaviors. Athletic competi-
tion supports the release of these chemicals. If the levels
of these chemicals are too high, or if they are released at
an inappropriate time, a person may feel as if something
very important is demanding his or her attention or may
react with the basic survival drive of fight or flight (hyper-
vigilance and hyperactivity). The person might have a dis-
turbed sleep pattern, particularly in terms of lack of rapid
eye movement (REM) sleep, which is restorative sleep. The
individual with low levels of epinephrine and norepineph-
rine is sluggish, drowsy, fatigued, and underaroused.

Massage seems to have a regulating effect on epineph-
rine and norepinephrine through stimulation or inhibition
of the sympathetic and parasympathetic nervous systems.
This generalized balancing function of massage seems to
recalibrate the appropriate adrenaline and noradrenaline
levels. Depending on the response of the ANS, massage
can just as easily wake a person up and relieve fatigue
as it can calm down a person who is anxious and pacing
the floor.

It should be noted that initially, touch stimulates the
sympathetic nervous system, whereas it seems to take 15
minutes or so of sustained stimulation to begin to engage
the parasympathetic functions. Therefore, it makes sense




that a 15-minute chair massage tends to increase produc-
tion of epinephrine and norepinephrine, which can help
athletes become more attentive, whereas a 1-hour slow,
rhythmic massage engages the parasympathetic functions,
reducing epinephrine and norepinephrine levels and
encouraging a good night’s sleep, necessary for recovery
and healing.

Enkephalins, Endorphins, and Dynorphins

Enkephalins, endorphins, and dynorphins are mood
lifters that support satiety and modulate pain. Massage
may increase available levels of these chemicals secondary
to the introduction of non-harmful pain stimuli. The
massage effect is delayed until chemical levels rise to an
inhibitory level. It usually takes about 15 minutes for
blood levels of enkephalins, endorphins, and dynorphins
to begin to rise. Appropriate availability of these pain-
modulating chemicals is essential for athletes.

Oxytocin
The hormone oxytocin has been implicated in pair or
couple bonding, parental bonding, feelings of attachment,
and caretaking, along with its more clinical functions
during pregnancy, delivery, and lactation. Massage tends
to increase the available level of oxytocin, which could
explain the connected and intimate feeling of massage.
Because athletes tend to be single-minded and hyperfo-
cused, the oxytocin influence can support dependence
on the therapist. If the massage routine is disrupted, the
athlete’s performance can be affected. In this sense,
commitment and consistency by the therapist working
with competing athletes are essential.

Cortisol

Cortisol and other glucocorticoids are stress hormones
produced by the adrenal glands during prolonged stress.
Elevated levels of these hormones indicate increased sym-
pathetic arousal. Cortisol and other glucocorticoids have
been implicated in many stress-related symptoms and dis-
eases, including suppressed immunity states, sleep distur-
bances, and increases in the level of substance P. Athletes
and those in extensive physical rehabilitation programs are
particularly susceptible to increased and sustained cortisol
levels. Massage may influence levels of cortisol secondary
to the increase in parasympathetic activation.

Growth Hormone

Growth hormone promotes cell division and in adults
has been implicated in the functions of tissue repair and
regeneration. This hormone is necessary for healing and is
most active during sleep. Massage increases the availability
of growth hormone indirectly through increased vagal
stimulation, predisposing to parasympathetic dominance,
encouraging sleep, and reducing the level of cortisol.
Again, especially in competing athletes, recovery is a
primary goal, and optimal levels of growth hormone are
necessary.
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Endocannabinoids

Endocannabinoid chemicals are produced in the body;
compounds in the cannabis plant produce similar
responses, just as morphine creates similar effects as endog-
enous endorphins. The endocannabinoid system plays an
important role in regulating a variety of physiologic pro-
cesses, including appetite control, energy balance, pain
perception, and immune responses. The endocannabinoid
(eCB) system is involved in modulation of pain and
inflammation. The endocannabinoid system has recently
been implicated in the regulation of bone metabolism and
may help to reverse bone demineralization (Rossi et al.,
2009; Bab et al., 2009).

As of this writing, the research data are insufficient
to allow definitive statements regarding the treatment
effects of massage therapy on cortisol and other stress-
related substances. Although multiple research studies
have found significant improvements in stress perception
following massage therapy, available studies do not present
a high enough level of evidence to allow definitive state-
ments about the effects that massage therapy has on the
physiologic functions associated with stress (Moraska
et al., 2010).

It is not clear if massage directly influences neurochemi-
cals that influence mood and behavior, but research in
touch is promising. For example, a study named “Influence
of a “Warm Touch’ Support Enhancement Intervention
Among Married Couples on Ambulatory Blood Pressure,
Oxytocin, Alpha Amylase, and Cortisol” (Holt-Lunstad
et al., 2008) investigated whether a support intervention
(warm touch enhancement) influences physiologic stress
systems that are linked to important health outcomes.
Findings indicated that physical and physiologic bonds
occur with consistent warm touch. The compassionate
touch of massage is a form of warm touch. Therefore, it is
common for a bond to be formed between client and
massage therapist. This bond between athlete and massage
therapist can be exaggerated within the context of the
therapeutic massage because of the intensity of the perfor-
mance demand.

Serotonin is another important neurochemical related
to stress levels. A study conducted in the Netherlands
(Bakermans-Kranenburg and van Ijzendoorn, 2008)
explored the relationship of oxytocin and serotonin to
what they termed “sensitive parenting.” Animal studies
suggest an important role of oxytocin in parenting and in
social interactions with offspring. Evidence also indicates
that the neurotransmitter serotonin may be important
through its influence on mood and the release of
oxytocin.

It is common to find a correlation between stress,
anxiety, depression, and pain. This combination is common
within the sport and fitness world. When a correlation is
noted, a relationship between elements exists, but this does
not mean that one of the elements causes the other. There-
fore, although stress, anxiety, depression, and pain are
commonly found together, it is not clear whether any one



of these elements causes any of the others. Regardless,
these four situations often respond to the same applica-
tions of massage. The following studies indicate that
massage is helpful in management of these conditions. In
2002, a connection was made between pain perception and
oxytocin using a massage-like intervention (Lund et al.,
2002). A study of women giving birth indicates that oxy-
tocin levels are increased using acupressure (Kashanian and
Shahali, 2009).

Other studies have found that massage did not neces-
sarily influence oxytocin levels. Recall that oxytocin is
related to feelings of connectedness and bonding. Although
most of the oxytocin studies involve touch, as massage
therapists we can at least intelligently speculate that
massage would produce similar responses because massage
is a pleasurable touch.

Still other studies have found that (1) arginine vaso-
pressin and/or cortisol levels changed after massage, indi-
cating reduced stress response (Bello et al., 2008; Garner
et al., 2008; Mackereth et al., 2009; Stringer et al., 2008;
Lindgren et al., 2010), and that (2) the cortisol reduction
response to massage is small if it occurs at all and may not
equate to the reported physiologic changes (Noto et al.,
2010; Moyer et al., 2011).

It can be summarized that therapeutic massage may,
through the influence on the autonomic nervous system
and the use of not harmful pain stimuli, help balance
blood levels of serotonin, dopamine, endocannabinoids,
and endorphins, which, in turn, facilitates the produc-
tion of natural killer cells in the immune system and
regulates mood. Oxytocin tends to increase supporting
feelings of connectedness. These responses indicate that
it would be beneficial to include massage as part of the
total treatment program for athletes as well as in fitness
programs.

SOMATIC INFLUENCE
Objective

1. Understand and describe massage outcomes based on
known and theoretical physiologic mechanisms.

The effects of massage can be processed through the
somatic division of the peripheral nervous system. The
somatic division controls movement and muscle contrac-
tion and relaxation patterns, as well as muscle and motor
tone. Muscle tone is a mixture of tension in the connec-
tive tissue elements of the muscle and intermuscular fluid
pressure. An example of muscle tone dysfunction is
delayed-onset muscle soreness. Muscle tone is influenced
more by mechanical massage applications as previously
discussed. Motor tone is produced by motor neuron excit-
ability and is influenced by reflexive massage application,
which inhibits motor neuron activity. The most common
reason for an increase in motor tone is the increase in
sympathetic arousal and in sustained sympathetic domi-
nance. Another cause is proactive muscle guarding after
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injury and nervous system damage. Both situations are
common in athletes.

The usual outcome of reflexive massage is inhibitory
and anti-arousal. Anti-arousal massage (relaxation massage)
may influence motor tone activity in the same way that
pharmaceutical muscle relaxers do, because the main
reason for motor tone difficulties is sympathetic arousal.

In working with the neuromuscular mechanism in
massage, the basic premises are as follows:

+ Substitute a different neurologic signal stimulation to
support a normal muscle resting length.

* Influence muscle and motor tone by lengthening and
stretching muscles and connective tissue.

* Normalize fluid dynamics.

+ Reeducate the muscles involved.

Dysfunction of soft tissue (muscle and connective
tissue) without proprioceptive hyperactivity or hypoactiv-
ity is uncommon. It is believed that proprioceptive hyper-
activity causes tense or spastic muscles and hypoactivity
of opposing muscle groups. The main proprioceptors
influenced by massage are the spindle cell and the Golgi
tendon receptor. Mechanoreceptors of the skin are also
influenced by stretching, compression, rubbing, and vibra-
tion of the skin. Stimulation of joint mechanoreceptors
affects adjacent muscles, and the stimulation of the skin
overlying muscle and joint structures has beneficial effects
on these owing to shared innervations.

Deep broad-based massage has a minimal and short-
term inhibitory effect on motor tone of muscle. It is used
primarily to support a muscle reeducation process such as
therapeutic exercise, or to temporarily reduce motor tone
so that muscle activation sequences (firing patterns) can
be reset. Inhibiting motor tone allows more mechanical
methods to address tissue shortening without causing
muscle spasm.

Active movements of the body, using techniques such
as active assisted joint movement, and the application of
active muscle contraction and release, as used during
muscle energy methods of tense and relax, reciprocal inhi-
bition, and combined methods of strain/counterstrain, do
seem to improve motor function through interaction with
proprioceptive function.

Somatic effects are produced by the following means:
+ Vestibular and cerebellar stimulation
* Hyperstimulation analgesia
» Counterirritation
* Reduction of nerve impingement (entrapment and

compression)

+ Reduction of muscle inhibition from fluid pressure

VESTIBULAR APPARATUS AND CEREBELLUM

The vestibular apparatus is a complex system composed
of sensors in the inner ear (vestibular labyrinth), upper
neck (cervical proprioception), eyes (visual motion and
three-dimensional orientation), and body (somatic pro-
prioception) processed in several areas of the brain (brain-
stem, cerebellum, parietal and temporal cortices). Reflex




activity affects the eyes (eurogeni-ocular reflexes), the neck
(vestibulocolic reflexes), and balance (vestibulospinal
reflexes) by sending and receiving information at the same
time about how we are oriented to the environment
around us. As an example, many amusement park rides
create disorienting sensations in the vestibular apparatus
that contribute to the effects of the ride.

The vestibular apparatus and the cerebellum are inter-
related. Output from the cerebellum goes to the motor
cortex and the brainstem. Stimulating the cerebellum by
altering the motor tone of muscles, the position of the
body, and vestibular balance stimulates the hypothalamus
to adjust ANS functions to restore homeostasis. Reflex
response time seems to be quicker in athletes than in non-
athletes. Most athletes are extremely sensitive in this area.

The massage techniques that most strongly affect the
vestibular apparatus and therefore the cerebellum are
those that produce rhythmic oscillation, including rocking
during the application of massage. Rocking produces
movement at the neck and head that influences the sense
of equilibrium. Rocking stimulates inner ear balance mech-
anisms, including the vestibular nuclear complex and the
labyrinthine righting reflexes, to keep the head level. Stim-
ulation of these reflexes produces a body-wide effect
involving stimulation of muscle contraction patterns.

Massage can alter body positional sense and the posi-
tion of the eyes in response to postural change. It initiates
specific movement patterns that change sensory input
from muscles, tendons, joints, and skin and stimulate
various vestibular reflexes. This feedback information,
which adjusts and coordinates movement, is relayed
directly to the motor cortex and the cerebellum, allowing
the body to integrate sensory data and adjust to a more
efficient postural balance. If massage application involves
vestibular influences, short-term nausea and dizziness can
occur while the mechanisms rebalance. Using massage to
restore appropriate muscle activation firing pattern
sequences and gait reflexes is valuable. Influencing the
balance of the various force couples within the body can
shift the relationship of the eyes, neck, hips, and so forth
and influences positional balance, mobility, and agility.

HYPERSTIMULATION ANALGESIA

In 1965, Melzack and Wall proposed the gate control
theory. Although some aspects of the original theory have
been modified over the past 40 years, the basic premise
remains viable. According to this theory, a gating mecha-
nism functions at the level of the spinal cord. Pain
impulses pass through a “gate” to reach the lateral spino-
thalamic system. Pain impulses are transmitted by large-
diameter and small-diameter nerve fibers. Stimulation
(e.g., rubbing, massaging) of large-diameter fibers prevents
small-diameter fibers from transmitting signals and helps
suppress the sensation of pain, especially sharp or visceral
pain. Various massage methods, including pressure, posi-
tioning, and lengthening, provide this stimulation at suf-
ficient intensity to activate the gating mechanism and
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produce hyperstimulation analgesia. Pain sensation may
be reduced through manual analgesia by stimulating the
sensory gating achieved when multiple sensations are pro-
cessed at the same time. The reflexology (foot massage)
benefit seems to be mediated by hyperstimulation
analgesia.

Tactile stimulation produced by massage travels through
the large-diameter fibers. These fibers also carry a faster
signal. In essence, massage sensations win the race to the
brain, and pain sensations are blocked because the gate is
closed. Stimulating techniques such as percussion or vibra-
tion of painful areas to activate “stimulation-produced
analgesia,” or hyperstimulation analgesia, also are effective.
Pain management for those involved with sport and fitness
is essential. Therefore, these methods are beneficial.

COUNTERIRRITATION

Counterirritation is a superficial irritation that masks
some irritation of deeper structures. Counterirritation may
be explained by the gate control theory. Inhibition in
central sensory pathways, produced by rubbing or oscillat-
ing (shaking) an area, may explain counterirritation.

All methods of massage can be used to produce coun-
terirritation. Any massage method that introduces a con-
trolled sensory stimulation intense enough to be interpreted
by the client as a “good pain” signal will work to create
counterirritation.

Massage therapy in many forms stimulates the skin over
an area of discomfort. Techniques that create friction for
the skin and underlying tissue to cause reddening of the
skin are effective. Many sport therapeutic ointments
contain cooling and warming agents and mildly caustic
substances (capsicum) and are useful for muscle and joint
pain. This is also a form of counterirritation.

NERVE IMPINGEMENT

A nerve that is compressed or squeezed is a nerve
impingement. Tissues that can bind include skin, fascia,
muscles, ligaments, joint structures, and bones. An
increase in fluid in an area can also result in nerve
impingement. Shortened muscles and connective tissues
(fascia) often impinge on major and minor nerves, causing
discomfort. Tissues that are long and taut can also
impinge on a nerve.

The specific nerve root, trunk, or division affected
determines the condition such as thoracic outlet syndrome,
sciatica, or carpal tunnel syndrome. Therapeutic massage
techniques work in many ways to reduce pressure on
nerves. The main ways include the following:

+ Reflexively changing the tension pattern and lengthen-
ing the short muscles

* Mechanically stretching and softening connective tissue

* Reducing localized edema

+ Interrupting the pain-spasm-pain cycle caused by pro-
tective muscle spasm that occurs in response to pain

+ Supporting the effectiveness of therapeutic exercise to
shift posture and function



» Supporting the use of medications such as antispasmod-
ics, analgesics, antiinflammatories, and circulation
enhancers such as vasodilators.

CONNECTIVE TISSUE INFLUENCES

1. Understand and describe massage outcomes based on
known and theoretical physiologic mechanisms.

The mechanical behavior of soft issue in response to
tissue loading is related to the property of connective tissue
viscoelasticity, as described in the anatomy and physiology
review in Unit One. Connective tissue is a biological mate-
rial that contains a combination of stiff and elastic fibers
embedding a gel medium. Connective tissue, the structural
component of the body, is the most abundant body tissue.
Its functions include support, structure, space, stabiliza-
tion, and scar formation. It assumes many forms and
shapes, from fluid blood to dense bone. The pliability of
connective tissue, which is based on its water-binding com-
ponents, is significantly affected by connective tissue
massage. Connective tissue is adaptive and is responsive
to a variety of influences, such as injury, immobilization,
overuse (increased demand), and underuse (decreased
demand).

The basic connective tissue massage approach consists
of mechanically softening the tissue by introducing various
mechanical forces that result in pressure, pulling, move-
ment, and stretch on the tissues; this allows them to rehy-
drate and become more pliable. The process is similar to
softening gelatin by warming it. If you want connective
tissue to stay soft, water must be added. This is one reason
why it is important for the client to drink water before and
after the massage.

Stretching, pulling, or pressure on the connective tissue
is a little different from that seen with neuromuscular
methods. Neuromuscular techniques usually flow in the
direction of the fibers to affect the proprioceptive mecha-
nism and create a quick response. Connective tissue
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approaches are slow and sustained, usually against or across
the fibers. Connective tissue stretching is elongated or
telescoped at the point of the tissue movement barrier.

Another aspect of connective tissue massage applica-
tion is the generation of healing potentials through cre-
ation of controlled therapeutic inflammation.

The most specific localized example of this type of
application is the cross-fiber friction concept of Dr. James
Cyriax. This method is effective, especially around joints,
where the tendons and ligaments become bound down to
underlying or adjacent tissue. Deep transverse friction is
always a specific rehabilitation intervention. It introduces
therapeutic inflammation through creation of a specific
and controlled acute reinjury of the tissues. Frictioning can
last as long as 15 minutes to create controlled reinjury of
the tissue, which introduces a small amount of inflamma-
tion and traumatic hyperemia to the area. The result con-
sists of restructuring of the connective tissue, increased
circulation to the area, and temporary analgesia.

Proper rehabilitation after friction massage is essential
for the friction technique to be effective and produce a
mobile scar or rehealing of the tissue. The area must be
contracted painlessly with no strain placed on the tissue.
This is done by fixing the joint in a position in which the
muscle is relaxed, and then having the client contract the
muscle as far as it will go. This is sometimes called a broad-
ening contraction (Figure 3-3). The exercise is performed as
5 to 10 repetitions, 3 to 4 times a day.

MYOFASCIAL SYSTEM

Day et al. (2009) consider the myofascial system to be a
three-dimensional continuum, meaning that we cannot
really separate muscle or any other type of tissue from the
surrounding fascia or the body as a whole (i.e., there is no
such thing as an individual muscle). Dr. Carla Stecco and
Dr. Antonio Stecco have carried out extensive research
into the anatomy and histology of the fascia via dissec-
tion of unembalmed cadavers, providing a biomechanical
model that assists in deciphering the role of fascia in

FIGURE 3-3 Broadening contraction.
A, Beginning point.

B, Contract the muscle by flexing the joint. (From Fritz S: Mosby’s fundamentals of therapeutic massage, ed 3, St Louis,

2004, Moshy.)




musculoskeletal disorders. Everything moves within the
body, and parts need to slide over and around other parts
of the body. Slippery fluid secreted by the body allows
structures to slide. In muscle or myofascia, part of the
fascia is anchored to bone (or another structure), and part
is free to slide. If tissues cannot slide as they are supposed
to, inflammation and reduced range of motion and
strength can occur. Fascia is formed by crimped/wavy col-
lagen fibers and elastic fibers arranged in distinct layers,
and within each layer the fibers are aligned in a different
direction. These fibers are embedded in a gelatin-like
structure called ground substance. Fascia can be stretched
because of the wavy nature of the fiber structure and the
elastic fibers, which allows fascia to return to its original
resting state. Subcutaneous fascia (tissue containing body
fat located under the skin but on top of muscle) forms a
very elastic sliding membrane essential for thermal regula-
tion, metabolic exchanges, and protection of vessels and
nerves. Deep fascia is more stiff and thin (think “duct
tape”) than subcutaneous fascia. Deep fascia surrounds
and compartmentalizes the muscles and forms the struc-
tures that attach soft tissues to bone. This type of fascia
also forms a complex latticework of connective tissue,
resembling struts, cross-beams, and guy wires, which help
to maintain the structural integrity and function of the
body. Another important fascia process is the ability of
fibers and the tissue layer to slide relative to each other.
According to Medline, the lubricating substance, called
mucopolysaccharide, acts as both a lubricant (allowing the
fibers to easily slide over one another) and a glue (holding
fibers of the tissue together into bundles). Remember that
connective tissues are made up of tendons, ligaments, and
the fascial sheaths that envelop, or bind down, muscles
into separate groups. These fascial sheaths, or fasciae, are
named according to where they are located within the
muscles:
*  Endomysium: innermost fascial sheath, which envelops
individual muscle fibers
 Perimysium: fascial sheath that binds groups of muscle
fibers into individual fascicles (bundles). In addition,
the perimysium provides slip planes between muscle
bundles necessary for shape and directional changes,
and one structure slides upon another. Thin layers
of adipocytes (fat cells) are found between fascial
layers separating adjacent structures, allowing single
layers to slide over those below, beside, and above it
(Purslow, 2010).
»  Epimysium: outermost fascial sheath, which binds entire
fascicles
Tom Myers (Anatomy Trains) for many years has
described that the overall concept in myofascial anatomy
is to trace grains and lines of the muscle and fascia while
searching for straps, slings, and tensional lines, which
extend farther than in a solitary muscle. Privileged to train
directly with Ida Rolf (Rolfing), Tom Myers developed the
Anatomy Trains concept, which is now validated by the
researchers mentioned. An alternate name is emerging—
myokinetic chain (Stecco, 2004).
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It is likely that innervated fascia is maintained in a taut
resting state called fascial tone, which refers to the different
muscular fibers that pull on it (think “trampoline”). Fascial
tone provides stability, supports tensegrity, and therefore
becomes a mechanism of force transmission and poten-
tially a communication network somewhat like a spider
web. A spider can feel the vibrations and pulls and tugs
on its web, alerting it that something has touched the web.
The endomysium appears to be involved with transmission
of contractile forces from adjacent muscle fibers within
fascicles to prevent overstretching. The perimysium and
the epimysium transmit mechanical forces through inter-
connected fascial units (myokinetic chains). Myofascial
tissues connect muscles mechanically to neighboring mus-
cular and nonmuscular structures (Yucesoy, 2010).

Free nerve endings and receptors within the fascial
tissue sense any variation in the shape of the fascia and
therefore any movement of the body, whenever it occurs
(Stecco et al., 2007). Deep fascia is designed to sense and
assist in organizing movements and plays a proprioceptive
role. At the same time, the larger nerve fibers are often
surrounded by loose connective tissue, which isolates the
nerve from the traction to which the fascia is subjected.

Whenever a body part moves in any given direction, a
myofascial, tensional rearrangement is evident within the
corresponding fascia. Sensory nerve receptors embedded
within the fascia are stimulated, producing accurate direc-
tional information that is sent to the central nervous
system. Changes (too loose/too tight/twisted) in the
gliding of the fascia will cause altered movement and tissue
adaptation.

Robert Schleip directs the Fascia Research Project at
Ulm University, Germany, and serves as Research Director
of the European Rolfing Association. Schleip (2003) indi-
cates that fascia is embedded with sensory receptors called
mechanoreceptors. The presence of these receptors makes
fascia a sensory organ with free nerve endings that respond
to mechanical force stimulation. Massage is a form of
mechanical force stimulation. Schleip et al. (2006) indicate
that when connective tissues are out of balance, resulting
in soft tissue strain, mechanoreceptors in the fascia can
trigger changes in the autonomic nervous system.

Mechanical Stimulation and Interfascial Water

The European Fascia Group (Schleip et al., 2006) found
that when fascia is stretched, water is squeezed out, causing
complex and dynamic water changes. Water in our bodies
has different physical properties from ordinary water
because of the presence of proteins and other biomole-
cules in the water. Research is now providing insight into
the behavior of water that interacts with protein in the
human body. Proteins change the properties of water to
perform particular tasks in different parts of our cells.

In response to mechanical stimuli, smooth muscle-like
contraction and relaxation responses of the whole tissue
occur, creating squeezing and refilling effects in the semi-
liquid ground substance. Sommer and Zhu (2008) note
that interfascial water plays a key part in what is termed



protein folding, the process necessary for cells to form their
characteristic shapes, and that nanocrystals are a part of
this process, and that these are influenced by light. “In the
course of a systematic exploration of interfascial water
layers on solids, we discovered microtornadoes, found [as]
a complementary explanation [of] the surface conductivity
on hydrogenated diamond, and arrived at a practical
method to repair elastin degeneration using light.”

Pollack, a leading researcher in this field, and associates
have shown that water at times can demonstrate a ten-
dency to behave in a crystalline manner (2010). He has
discussed interfascial water in living cells known as vicinal
(crystalline) water. Interfascial water exhibits structural orga-
nizations that differ from those of common bulk water.
Vicinal water seems to be influenced by structural proper-
ties that characterize the cell.

Several years ago, Klinger et al. (2004) showed that the
water content of fascia partially determines its stiffness, and
that stretching or compression of fascia (as occurs during
almost all manual therapies) causes water to be extruded
(as with squeezing of a sponge), making the tissues more
pliable and supple. After a while, the water is taken up
again, and stiffness returns, but in the meantime, structures
can be mobilized and stretched more effectively and com-
fortably than when they were densely packed with water.

Klinger et al. (2004) measured wet and dry fresh human
fascia and found that during an isometric stretch, water is
extruded, refilling during a subsequent rest period. As
water extrudes during stretching, temporary relaxation
occurs in the longitudinal arrangement of collagen fibers.
If the strain is moderate, and no microinjuries occur, water
soaks back into the tissue until it swells, becoming stiffer
than before.

Research suggests that tissue response to manual therapy
may relate to the sponge-like squeezing and refilling
effects noted in the semiliquid ground substance of
connective tissue.

Muscle energy technique-like contractions and stretches
almost certainly have similar effects on the water content
of connective tissue, as do myofascial release methods and
the multiple force-loading elements of massage.

According to Langevin et al. (2005), it is the dynamic,
cytoskeleton-dependent responses of fibroblasts to changes
in tissue length that have important implications for our
understanding of normal movement and posture, as well as
therapies using mechanical stimulation of connective tissue,
including physical therapy, massage, and acupuncture.

Mechanical Stimulation Research Results

+ 80% of main trigger points lie on points located on a
meridian (Wall & Melzack, 1990; Langevin & Yandow,
2002).

* Meridians may be fascial pathways; the fascial network
represents one continuum from the internal cranial
reciprocal tension membranes located inside the skull
to the plantar fascia of the feet, similar to the inter-
connected pathway of meridians (Langevin & Yandow,
2002).
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 Trigger points and acupuncture points may signify the
same phenomenon (Kawakita et al., 2002).

+ Acupuncture points and many effects of acupuncture
seem related to the fact that most localized Ah shi
points lie directly over areas of fascial cleavage
(Langevin et al., 2001).

» Acupuncture points and most trigger points are struc-
turally situated in connective tissue. The fascia network
of the human body may be the physical substrate rep-
resented by the meridians of traditional Chinese medi-
cine (TCM) (Bai et al., 2011).

» A cellular network of fibroblasts within loose connec-
tive tissue that occurs throughout the body may support
yet unknown body-wide cellular signaling systems,
which influence integrative functions at the level of the
whole body (Langevin et al., 2004).

» Temporomandibular joint dysfunction may play an
important role in the restriction of hip motion experi-
enced by patients with complex regional pain syn-
drome, indicating a connectedness between these two
regions of the body (Fischer et al., 2009).

MYOFASCIAL TRIGGER POINTS

Ongoing research is beginning to clarify our understand-
ing of trigger points; however, the phenomenon remains
unclear. Simons’ Integrated Hypothesis (2008) describes a
complex process of trigger point formation and perpetua-
tion. In the trigger point region, sensitized nociceptors
lead to local and referred pain because of excessive ace-
tylcholine (Ach) leakage at the motor endplate, which
results in sarcomere shortening (Niddam et al., 2007).
Motor dysfunction of the myofascial tissue forms a con-
stant, discrete hardness, usually palpable as a nodule in a
taut band within the belly of the muscle, and increased
pain and acidic inflammation-related sensitizing bio-
chemicals at the trigger point site (Shah & Gilliams, 2008;
Shah et al., 2008). Tissue texture is altered, and compro-
mised capillary circulation occurs. This leads to local
hypoxia and/or tissue damage. A positive feedback loop
occurs. Trigger points have been identified by sonograph
and on magnetic resonance imaging (Kuan, 2009; Sikdar
et al., 2009).

Latent points are trigger points that are not actively
causing referred pain but that may interfere with motor
function (Ge et al., 2008); if contributing to the ongoing
symptom pattern, they should be addressed.

Research points toward a holistic role for the mechani-
cal distribution of strain in the body that goes far beyond
merely dealing with localized tissue pain. Creating an even
tone across the bones and myofascial component and,
further, across the entire fascial net can have profound
implications for health—both cellular and general. The
goal for massage is to support balance in the myofascial
systems.

Classifications of fascial layering are artificial because
the tensegric nature of fascia is seen as one large, intercon-
nected, three-dimensional microscopic dynamic grid struc-
ture that connects everything with everything. Through




the fascial system, if you pull on the little toe, you affect
the nose, and if the structure of the nose is dysfunctional,
it can pull anywhere in the body, including the little toe.

Although fascia generally orients itself vertically in the
body, it will orient in any directional stress pattern. For
example, scar tissue may redirect fascial structures, as can
trauma, repetitive strain patterns, and immobility. This
redirection of structural forces occurs as a result of com-
pensation patterns. During physical assessment, the body
appears “pulled” out of symmetry, or stuck.

Three or four transverse fascial planes are present in the
body (depending on the resource you use). They are
located at the cranial base, the cervical thoracic area, the
diaphragm, and the lumbar and pelvic floor areas. Trans-
verse planes are available for joints as well.

MYQOFASCIAL/CONNECTIVE TISSUE DYSFUNCTION

Myofascial/connective tissue dysfunction compromises
the efficiency of the body, requiring an increase in energy
expenditure to achieve functioning ability. Fatigue and
pain often result. Fascial shortening and thickening restrict
movement, and the easy undulations of body rhythms and
entrainment mechanisms are disturbed. Twists and tor-
sions of the fascia bind and restrict movement from the
cellular level outward to joint mobility. This binding can
be likened to illfitting clothing or, more graphically,

“fascial wedgies.” The dysfunctions are difficult to diag-

nose medically, are not apparent with standard medical

testing, and are a factor in many elusive chronic pain and
fatigue patterns. They can disrupt athletic performance
demands.

Healing of damage to body tissues requires the forma-
tion of connective tissue. In the first stages of healing, the
inflammatory response is one trigger that generates the
healing process. When the inflammatory response does
not effectively resolve itself, more new tissue than is
needed forms, and adhesions or fibrotic tissue develops.
An adhesion is an attachment of connective tissue to struc-
tures not directly involved with the area of injury. Fibrosis
is abnormal tissue formation, often in response to increased
protein content in stagnant edematous tissue. Massage can
be used to effect chronic inflammation, adhesion, and
fibrotic tissue formation. Forces are applied to adhesions
and fibrotic tissue, creating mild inflammation to stimu-
late connective tissue remodeling.

Connective tissue dysfunction usually is suspected as a
factor in disorders older than 12 weeks, especially if the
inflammatory response and the muscle tone patterns have
not effectively resolved during normal healing.

Two basic massage approaches are used to address con-
nective tissue dysfunction and, more important, to prevent
dysfunction from occurring:

1. Some methods address the ground substance, which is
thixotropic, meaning that the substance liquefies on
agitation and reverts to a gel when standing. Ground
substance is also a colloid. A colloid is a system of solids
in a liquid medium that resists abrupt pressure but
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yields to slow, sustained pressure. (Think “silly putty”

or “clay.”)

2. Other methods address fibers contained within the
ground substance. These fibers may be collagenous
(rope-like), elastic (rubber band-like), or reticular
(mesh-like).

Methods that primarily affect the ground substance
have a quality of slow, sustained pressure and agitation.
Use of shearing, bending, and torsion forces and tension
(tensile stretch) applied during massage adds energy to the
matrix, softening it and encouraging rehydration. Most
massage methods can soften the ground substance as long
as the application is not abrupt.

Thermal influences from repeated loading and unload-
ing create hysteresis, which is the process of energy loss
due to friction when tissues are loaded and unloaded. On/
off application of compression and oscillation methods
that are intense enough to load tissues are often used. Heat
will be produced during such a sequence, affecting the
viscosity of the ground substance. The increase in pliability
is due to the thixotropic nature of connective tissue ground
substance through the introduction of energy by the appli-
cation of forces, particularly shear and torsion, which cause
a gel to become less viscous, because the tissue is hydro-
philic and attracts water. Attention to these methods and
outcomes is supportive of athletic massage goals.

Because of the water content of connective tissue, the
balance of fluid flow, appropriate hydration, and princi-
ples of fluid dynamics in the body point to the importance
of applying effective massage to address fluid movement
in the body. Thermal or warming modalities support this
process.

The fiber component of connective tissue is affected by
methods that elongate fibers past the elastic range (i.e., past
the normal give) into the plastic range (i.e., past the bind
or point of restriction). For chronic conditions, an acute
inflammatory response can be created by using massage to
create minor rupture of collagen fibers, leaving free end-
points. These endpoints initiate an inflammatory response
and synthesis of collagen by fibroblasts. The collagen is
deposited to reunite the endpoints. The newly formed
tissue has low tensile strength, is more susceptible to forces
imposed, and can be encouraged to change structure,
including increased or decreased tissue density, direction,
and layering. Continued massage applications serve to
influence tissue direction, length, and pliability, and to
support effective healing. The positive therapeutic objec-
tive is to create therapeutic inflammation to encourage
adaptation to controlled damage. Methods used to create
the therapeutic inflammatory process are intense and may
be interpreted as pain. The method used most often is
friction (shear force).

Fascial restrictions can create abnormal strain patterns
that can crowd or pull the osseous structures out of proper
alignment. This results in compression of joints, producing
pain and/or movement dysfunction. Neural and vascular
structures can become entrapped in these restrictions,



causing neurologic or ischemic conditions. Shortening of
the myofascial fascicle can limit its functional length,
reducing its strength, contractile potential, and decelera-
tion capacity.

After injury, two separate processes may be occurring
simultaneously: scar tissue development within trauma-
tized tissues, and fibrosis in surrounding tissues caused by
the presence of an inflammatory mediator. According to
Langevin and Sherman (2007), fear of pain related to
movement leads to a cycle of decreased movement, con-
nective tissue remodeling, inflaimmation, and nervous
system sensitization, which results in further decreased
mobility. The mechanisms of a variety of treatments,
such as massage, may reverse these abnormalities by
applying mechanical forces to soft tissues (Chaitow &
DeLany, 2002).

Based on a tensegrity principle (everything is connected,
like a spider web), direct or indirect connections between
fasciae seem to allow the transfer of tension over long
distances. Massage applied to deform (change the shape)
and stretch the soft tissue has an effect on the electrical
and mechanical activities of other muscles not being mas-
saged, but still indirectly connected to the massaged tissue.
Massage therapy appears to influence muscle motor tone
not only by massaging directly on the tissue, but also by
indirectly affecting another distant soft tissue structure
(Kassolik et al., 2009).

These concepts are useful for massage practitioners who
work with athletes and other performers, in whom flexible
and well-organized fasciae and myofascial relationships
enhance performance and reduce the incidence of injury.
Because the living tensegrity network is both a mechanical
and a vibratory network, restrictions in one part have
both structural and energetic consequences for the entire
organism.

Various fascia-targeted techniques used in massage and
other bodywork methods contain the same components.
Any form of application that deforms (changes the shape
of) tissue will affect fascia. All tissue compression, twisting,
and stretching approaches may influence fascia. During
massage, the therapist finds the area of tightness/bind
where normal sliding of fascia does not occur, and some
sort of mechanical force is applied to the area, allowing
tissues to normalize by becoming more pliable, stimulat-
ing increased lubrication, changing water content, and
sending signals to adjacent and distant areas of the body.
It is likely that many more effects are waiting to be identi-
fied through the research process.

The more elastic connective tissue is present around a
joint, the greater is the range of motion in that joint.
Paoletti (2002), Stecco (2004), and Stecco et al. (2006)
hypothesize that the deep fascia transmits forces between
two adjacent joints and between synergic muscle groups,
supporting the concepts of myokinetic chains.

The endocannabinoid (eCB) system, similar to the
endorphin system, is involved in modulation of pain and
inflammation. Endocannabinoid chemicals are produced
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in the body, and compounds in the cannabis plant causes
similar responses, just as morphine creates effects
similar to those produced by endogenous endorphins. The
endocannabinoid system plays an important role in
regulating a variety of physiologic processes, including
appetite control, energy balance, pain perception, and
immune responses. The endocannabinoid system has
also been implicated in the regulation of bone metabolism
(McPartland, 2008).

According to McPartland (2008), eCB reduces inflam-
mation in myofascial tissues and plays a role in fascia
reorganization. Evidence suggests that the eCB system
may help resolve myofascial trigger points, and even may
address pain that is resistant to treatment (Jhaveri et al.,
2007); (Guindon & Hohmann, 2008). Studies of endoge-
nous cannabinoids (endocannabinoids) have demonstrated
that they are present in most tissues, and that in some pain
states, such as neuropathic pain, levels of endocannabi-
noids are elevated at key sites involved in pain processing.
Norrbrink and Lundeberg (2011) found massage to be
effective in the management of neurogenic pain. This may
become an important benefit if a connection is present
between massage effects and the endocannabinoid system
of the body. The eCB system is also influenced by exercise
(Sparling et al., 2003).

Manipulation of fascial tissues by equiaxial stretching,
which affects fibroblasts and myofibroblasts, has revealed
that fascia, chondrocytes, and synoviocytes found in car-
tilage and joint membrane adipocytes in the superficial
fascia and keratinocytes in the skin increased activity of
the endocannabinoid system (McPartland, 2008). Because
mechanical forces imposed on tissue by massage essen-
tially manipulate the tissue in a similar manner as equi-
axial stretching, it is logical to expect that massage would
affect the endocannabinoid system by increasing the
effects of this system. As with most massage therapy-
related research, it is necessary to continue to study this
area with a quality research design before definitive state-
ments can be made, but the preliminary findings are excit-
ing. Because management of pain and inflammation is a
major goal of massage for athletes, it is logical to factor
the effects of an unregulated endocannabinoid system
into the goals for massage. Additionally, the immune
system is supported, as is the appetite, which is important
to the athlete.

MALE AND FEMALE HORMONE EFFECTS
ON CONNECTIVE TISSUE

Connective tissue in the body is influenced by sex hor-
mones. This information begins to explain why female
athletes experience an increased frequency of ligament
injuries. It appears that variation in estradiol and proges-
terone levels during the menstrual cycle influences liga-
ment laxity and stiffness, and that estrogen receptors are
found in tendon and ligament fibroblasts (Kjer & Hanse,
2008; Park et al., 2009; Moreno-Lorenzo et al., 2011).




Increased laxity may explain why anterior cruciate
ligament (ACL) injury is so common in female athletes.
Female hormone levels are related to increased knee joint
laxity and decreased stiffness at ovulation.

KEY POINTS

Massage benefits may occur when we normalize tissues
that are tense/tight/deformed/twisted/compressed by
introducing mechanical forces (pulling, pressing,
bending, twisting) into tissues of the body using
massage, stretching, mobilizing, etc.

 The fascia is everywhere, connecting everything together
so that the body functions as one integrated unit instead
of as individual parts. We still do not know specifics
about the massage application that best influences the
fascia.

» Endocannabinoids are stimulated by some fascial
methods. Focused tension (stretching) of the tissues
currently appears to be the most effective mechanical
force to influence fascia.

» We think that the force applied during massage needs
to move the tissue until it binds, and at that point, just
a bit more force is applied, holding it there.

+ The current range reported for how long force should
be applied is from 15 seconds to 3 minutes.

+ Right now, we just do not know how often force needs
to be applied, but expert opinions range from daily to
weekly. These opinions may be more related to the way
massage is practiced, following the “best to get a massage
once a week” process.

* Manipulation of the fascia also affects the endocan-
nabinoid system, which supports the premise of reduc-
tion of pain and inflammation.

» Connective tissue may be more lax or stiffer, which is
determined by sex hormone levels.

FLUID MOVEMENT —BLOOD AND LYMPH
Objective

1. Understand and describe massage outcomes based on
known and theoretical physiologic mechanisms.

The adult human body is approximately 70% water.
This water, or fluid, is usually named for the tubes or
compartments that contain it (e.g., lymph for lymph
vessels). Fluids include blood in the vessels and heart,
lymph in the lymph vessels, synovial fluid in the joint
capsules and bursal sacs, cerebrospinal fluid in the nervous
system, and interstitial fluid that surrounds all soft tissue
cells. Water is found inside all cells (intracellular fluid) and
is bound with glycoproteins in connective tissue ground
substance. The ratio of water in connective tissue helps to
determine its consistency. Just as elsewhere, water in the
body moves in waves through the action of pumps, which
include the heart, the respiratory diaphragm, the smooth
muscle of the vascular and lymph systems, and the rhyth-
mic movement of muscles and fascia. Water moves along
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paths of least resistance from high pressure to low pressure
and flows downhill with gravity. Water moves at differing
speeds according to other variables present, and its prop-
erties must be considered when massage methods are
applied.

CIRCULATION

Circulation may be affected by massage, but the research
is sparse. Castro-Sanchez et al. (2009) found that connec-
tive tissue massage improves blood circulation in the lower
limbs of type 2 diabetic patients at stage I or Ila and may
be useful in slowing the progression of peripheral artery
disease. A different study led by Castro-Sanchez (2009)
indicated that a combined program of exercise and massage
improves arterial blood pressure in persons with type 2
diabetes with peripheral arterial disease. Walton (2008)
investigated myofascial release techniques in the treatment
of primary Raynaud’s phenomenon and found that
releasing restricted fascia using myofascial techniques
may influence the duration and severity of vasospastic
episodes experienced with this condition. Massage appears
to cause an increase in peripheral blood flow in treated
areas, as well as in adjacent not-massaged areas. Areas
massaged and adjacent areas are significantly warmer for
over 60 minutes owing to increased peripheral blood flow
(Sefton et al., 2010).

Massage may reduce blood flow in tissues as well. It was
found that massage (gliding and kneading specifically) may
impair tissue recovery following strenuous exercise by
mechanically blocking blood flow (Wiltshire et al., 2010).

EXERCISE AND LACTIC ACID

Another area of research involves exercise and lactic acid.
Lactic acid does not actually exist as an acid in the body;
it exists in another form called /Jactate. It is a myth that
lactic acid is the cause of stiffness felt after a sporting event,
such as a marathon, and that massage can flush it out.
Another misconception is that lactate is responsible for
acidifying the blood, thereby causing fatigue and that
burning sensation during prolonged exercise. The truth is
that lactate is actually an important fuel that is used by
muscles during prolonged exercise (Messonnier et al.,
2006). Lactate released from the muscle is converted in the
liver to glucose, which then is used as an energy source.
So rather than cause fatigue, it actually helps to delay pos-
sible lowering of blood glucose concentration—a condition
called hypoglycemia.

DELAYED-ONSET MUSCLE SORENESS

Postexercise stiffness, called delayed-onset muscle soreness
(DOMS), is due most often to damage to the muscle and
does not result from an accumulation of lactic acid or
lactic acid crystals in the muscle. After unaccustomed exer-
cise that results in DOMS, levels of an enzyme called
creatine kinase increase, indicating that muscle damage has
occurred. This type of tissue damage occurs in the form of
tiny microscopic tears in the muscle. Hydroxyproline, an



amino acid produced during the breakdown of collagen,
is also present, indicating that connective tissue in and
around muscle structures is also disrupted. This informa-
tion shows that stiffness results from muscle damage and
breakdown of connective tissue.

Inflammation occurs as part of the normal healing
process. Signs of inflammation include heat, redness,
swelling, and pain. One theory is that inflamed and swollen
muscle fibers press on pain receptors (think “overfilled
water balloon”) and alert the brain to register pain. Another
theory suggests that cells called phagocytes that come to
clean up the damaged tissue further damage the tissue,
which leads to pain. Still another theory is based on the
premise that free radicals (molecules that are highly reac-
tive and harmful in the body) produced by inflammatory
cells aggravate already existing damage, causing pain. Most
likely, a combination of all of these factors contributes to
the pain of DOMS. Use of massage applications to target
lymphatic drainage may reduce the increase in fluid pres-
sure in the tissue caused by the swelling aspect of the
inflammatory response. If this does actually occur, a
decrease in pain and stiffness should follow, but this
hypothesis remains unproved.

Bakowski et al. (2008) and Zainuddin et al. (2005) indi-
cate that massage was effective in alleviating DOMS by
approximately 30% by reducing swelling. They found that
massage treatment had significant effects on plasma cre-
atine kinase activity, with a significantly lower peak value
at 4 days post exercise. However, despite these changes,
massage application had no effects on muscle function. In
a different study, Bakowski et al. (2008) found that massage
administered 30 minutes after exercise could have a benefi-
cial influence on DOMS by reducing soreness but without
influence on muscle swelling and range of motion. Massage
applied too aggressively can actually interfere with the
recovery process because of the potential for even more
tissue damage, which then triggers the inflammatory
response and more swelling.

LYMPHATIC MOVEMENT

It is even more difficult to justify massage for lymphatic
movement. In lymphedema caused by damage or removal
of collecting trunks, lymph is present only in the subepi-
dermal (just under the skin) lymphatics, whereas the bulk
of stagnant tissue fluid accumulates in the subcutaneous
tissue and above and beneath muscular fascia. These find-
ings should be useful for designing pneumatic rhythmic
pumping devices that wrap around the edematous limb,
leading to rational manual lymphatic drainage in terms of
sites of massage and level of applied external pressures.
Manual lymph drainage after treadmill exercise was associ-
ated with a faster decrease in serum levels of muscle
enzymes. This may indicate improved regenerative pro-
cesses related to structural damage of muscle cell integrity
(Schillinger et al., 2006). Lacomba et al. (2010) reported
that physiotherapy (exercise and manual lymph drain)
could be an effective intervention in the prevention of
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secondary lymphedema for at least 1 year after surgery for
breast cancer involving dissection of axillary lymph nodes.
Authors of the study titled “Systematic Review of Effi-
cacy for Manual Lymphatic Drainage Techniques in Sports
Medicine and Rehabilitation: An Evidence-Based Practice
Approach” sum up the evidence for massage effects on
lymph movement by commenting that manual lymphatic
drainage techniques remain a clinical art founded upon
hypotheses, theory, and preliminary evidence (Giampietro
et al., 2009). Lymphatics supplying skeletal muscle are
rhythmically compressed during movement and cardiac
and respiratory functions. It is interesting to note that
active muscle contraction is required to effect lymphatic
movement. Passive tissue displacement does not support
efficient lymphatic drainage; investigators have reported
that respiratory activity promotes lymph formation, but
mechanical ventilation does not (Negrini & Moriondo,
2011). These findings question whether manual forms of
lymphatic drainage used when the client is passive are
effective. Current research (Bongi et al., 2011; Castro-
Sénchez et al., 2010; Lacomba et al., 2010; Duman et al.,
2009) does support the effectiveness of manual movement
of lymph. Kinesio taping (described in greater detail later
in the chapter) shows promise for improving lymphatic
movement (Bialoszewski et al., 2009; Tsai et al., 2009).

KEY POINTS

Based on current research, it is difficult to confidently
state that massage influences the movement of body
fluids, even though research seems to support that
massage affects the water content of fascia.

+ The main component of body fluid is water. It seems
reasonable to expect that mechanical forces applied
during massage will at the very least affect the fluid in
a particular area during the time the tissue is being
massaged.

+ Squeezing and compressing fluid in tissue (massage)
should help the body move and process various body
fluids, but more research is needed before we can con-
fidently claim a specific massage effect on blood and
lymphatic movement.

+ Although it is appropriate to use methods that are
thought to influence blood and lymph movement, as
massage professionals, we need to disclose that the
methods appear to be clinically effective, but that
research remains unable to prove the outcomes.

RESEARCH RELATED TO MASSAGE, TISSUE

HEALING, AND MUSCULOSKELETAL PAIN
Objective

1. Understand and describe massage outcomes based on
known and theoretical physiologic mechanisms.
Research provides varying levels of evidence for the

benefits of massage therapy in different chronic pain




conditions (Tsao, 2007). Existing research provides good
support for the analgesic (reduced pain sensations) effects
of massage for nonspecific low back pain, but only moder-
ate support for such effects on shoulder pain and headache
pain. Only modest, preliminary support has been found
for use of massage in the treatment of mixed chronic pain
conditions, neck pain, and carpal tunnel syndrome.

Studies suggest that cyclic stretching of fibroblasts con-
tributes to antifibrotic processes of wound healing by
reducing connective tissue growth factor (CTGF) produc-
tion (Kanazawa et al., 2009). This finding may support the
use of massage to manage scar tissue formation and
promote pliability in scar tissue.

Ho et al. (2009) studied massage therapy (MT) for adhe-
sive capsulitis (AC), shoulder impingement syndrome
(SIS), and nonspecific shoulder pain/dysfunction. For SIS,
no clear evidence suggests additional benefits of MT over
other interventions. MT was not shown to be more effec-
tive than other conservative interventions for AC; however,
massage and mobilization-with-movement methods may
be useful in comparison with no treatment for short-term
outcomes for shoulder dysfunction. In another study, it
was determined that massage is safe and may provide clini-
cal benefits for treating chronic neck pain, at least in the
short term (Sherman et al., 2009).

Application of a single session of manual therapy
(massage is a type of manual therapy) program produces a
decrease in tension, anger status, and perceived pain and
pressure pain thresholds in patients with chronic tension-
type headache. In addition, an immediate increase in heart
rate variability has been reported. Heart rate variability
(HRV) is a physiologic phenomenon whereby the time
interval between heartbeats varies. When people have
greater heart rate variability, it is because a better balance
between ongoing sympathetic and parasympathetic influ-
ences on the heart has been attained. Generally, people
have greater heart rate variability when they are relaxed
and when they are breathing in a regular or slow pattern
(Toro-Velasco et al., 2009).

Arroyo-Morales et al. (2008) used electromyography
(EMG) to evaluate and record electrical activity produced
by skeletal muscles. They found that massage is beneficial
when applied as a passive recovery technique after a high-
intensity exercise protocol. This means that the muscles
relax and a psychological state of relaxation occurs.
However, this same response may cause short-term loss of
muscle strength or a change in the muscle fiber tension-
length relationship, leading to altered muscle function.

Vigorous exercise causes tiny tears in muscle fibers,
resulting in an immune reaction that may lead to inflam-
mation to repair injured cells. A small study performed by
Justin D. Crane and associates (2012) found that massage
applied to skeletal muscle that has been acutely damaged
through exercise appears to be clinically beneficial in
reducing inflammation and promoting mitochondrial bio-
genesis; mitochondria increase their ability to make ade-
nosine triphosphate through this process. Researchers have
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screened tissues from massaged and unmassaged legs
after exercise to compare their repair processes. Based
on this study, it is known that massage affects the pro-
duction of compounds called cytokines, which have a
role in the inflammatory process. Massage also stimulates
mitochondria inside cells that convert glucose into the
energy essential for cell function and repair. According to
research conducted by scientists from the Buck Institute
for Research on Aging and from McMaster University in
Hamilton, Ontario, massage dampened the expression of
inflammatory cytokines within muscle cells, and the pain
reduction associated with massage may involve the same
mechanism as those targeted by conventional antiinflam-
matory drugs. This study also found that massage had no
effect on muscle metabolites (glycogen, lactate), further
dispelling the myth that massage removes lactic acid from
muscle tissue.

Krzysztof Kassolik and associates (2009) conducted
research to determine whether massage in one part of the
body influences other parts of the body. They identified
an electrical as well as a mechanical response of muscles
connected indirectly by structural elements within the
muscle being massaged. This finding affirms the results of
studies discussed earlier regarding tensegrity.

Overall, it appears that a general, full-body massage
can directly or indirectly influence many structures and
functions to help the individual, including the athlete, in
coping and restoring function. We may not be able to
identify the results of individual specific applications
because massage contains many different elements. Ben-
efits can be derived from the quiet nurturing presence of
the massage therapist, as well as from how long the
massage lasts, the massage environment, unlimited varia-
tions in methods, pressure, and speed, and so forth. The
well-performed, full-body massage is more like a tasty and
nutritious cookie—ingredients all mixed together in the
right proportions, baked at the correct temperature for
the right amount of time, and served in a relaxing envi-
ronment with time to enjoy the experience. It is impor-
tant to remember that athletes need this approach as
much as and maybe even more than others. Outcomes
resulting from a massage application of this type serve as
the foundation for recovery post physical (and mental)
exertion.

KEY POINTS

Research supports massage to manage anxiety related to
pain and to mood alteration, as well as pain thresholds
and perception of pain. These benefits are important for
athletes and for all of us. This statement allows us to circle
back to the initial topic in this section—“General Massage
Benefits and Safety”—and to key points for that section.
We can expand what we now know about massage some-
what. Massage

+ Appears to reduce stress.

+ Is pleasurable.

+ Improves perception of quality of life.



+ Changes the shape of fascia.

* May influence the entire body even if only one area is
massaged.

* May help move fluids around.

*  May affect cellular functions involved in inflammation
and cell repair.

+ Is safe when provided in a conservative and general
manner with sufficient nonpainful pressure.

SPORT-SPECIFIC RESEARCH
Objective

5. Adapt massage for athletes based on research
evidence.

So far we have described the research that supports
massage in providing health benefits for all individuals. As
previously stated, these benefits serve as the foundation
for massage for those involved in specific sport and fitness
activity. In addition, questions specific to massage and
athletes need to be addressed, such as these: When is
massage best performed for the athlete? Are there any
methods that should be avoided, and if so, when? What
is the evidence for stretching in general and specifically as
a massage therapy intervention? What evidence is available
for adjunct methods that the massage therapist may use in
conjunction with massage?

WHEN IS MASSAGE BEST GIVEN
FOR OPTIMAL PERFORMANCE?

The research does not consistently support pre-event
massage or massage before a physical exertion activity.
Pre-event massage or massage applied within a few hours
of physical activity appears to negatively affect muscle
performance. Possible reasons include the following:
* Increased parasympathetic nervous system activity and
a psychological state of relaxation
» Decreased afferent input with resultant decreased motor
unit activation, resulting in transient loss of muscle
strength or a change in the muscle fiber tension-length
relationship (Arroyo-Morales et al., 2008; Arroyo-
Morales et al., 2009; Arroyo-Morales et al., 2001).
Massage as a pre-performance preparation strategy
seems to impair performance when compared with a tra-
ditional warm-up, although its combination with a normal
active warm-up seems to have no greater benefit than
active warm-up alone. Therefore, massage use before com-
petition is questionable because it appears to play no
effective role in improving performance or preventing
injury. Massage appears to achieve the greatest benefit
when used post activity after the cool-down (Fletcher,
2010; Goodwin et al., 2007; Weerapong et al., 2005).
Massage appears to achieve the greatest benefit when
used post activity (Goodwin et al., 2007; Weerapong
et al., 2005).
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FLEXIBILITY

Flexibility training, commonly referred to as stretching, has
been thought to prevent injury and enhance sports perfor-
mance. Research results on the effectiveness of stretching
in preventing injury and promoting performance are
mixed. A variety of researchers have found no benefit for
pre-competition stretching (Molacek et al., 2010; Goldman
& Jones, 2011; Kay & Blazevich, 2009; O’Sullivan et al.,
2009; Franco et al., 2008; Witvrouw et al., 2004; Yeung &
Yeung, 2001), and that it actually decreases the amount of
force a muscle can produce (Behm et al., 2001; Cramer
et al., 2004; Siatras et al., 2008). Winchester et al. (2009)
reported that a single 30-second static stretch when held
at the limit of toleration caused an inhibition in muscle
strength, and that additional stretching reduced strength
even further (McHugh & Cosgrave, 2010; McHugh &
Nesse, 2008; Siatras et al., 2008). McHugh and Cosgrave
reported that the general consensus is that stretching in
addition to warm-up does not affect the incidence of
overuse injuries (2010). Whether stretching is beneficial or
detrimental may depend on the performance require-
ments. Athletes who require increased flexibility such as
gymnasts or ballet dancers appear to benefit from pre-
exercise stretching. However, for sports in which exagger-
ated range of motion is not required for performance such
as cycling, running, tennis, and many others, no scientific
data show a positive effect of stretching (Gremion, 2005).
Muscle endurance may be diminished or may not be
helped by stretching (Gomes et al.,, 2010; Winchester
et al., 2009; Franco et al., 2008). Resistance-trained ath-
letes do not appear to be influenced negatively and per-
formance is not enhanced if static or proprioceptive
neuromuscular facilitation (PNF) stretching is used when
adequate rest is allowed before performance (Molacek
et al., 2010).

The recommendation based on the research is that
massage with or without stretching should be used after
competition and during the recovery period.

When an increase in range of motion is beneficial, PNF
stretching programs have been shown to be the most effec-
tive stretching technique for increasing range of motion
(ROM); this can be explained by an increase in stretch
tolerance (Mahieu et al., 2009; Sharman et al., 2009). The
PNF method does show decreased muscle endurance.
Strength and conditioning professionals may want to con-
sider avoiding PNF stretching before activities requiring
local muscular endurance performance (Gomes et al.,
2010; Simido et al., 2010).

Trigger point therapies and a self-stretching protocol
resulted in superior short-term outcomes as compared
with a self-stretching program alone in the treatment of
patients with plantar heel pain (Renan-Ordine et al.,
2011). Other studies have not reported an advantage of
one type of stretching method over another (Decoster
et al., 2010).

Based on the research and on clinical experience, the
following recommendations have been put forth for the




various forms of stretching (specifically those described in
Chapter 12). Avoid stretching combined with massage
before competition. The athlete alone or with the help of
an athletic trainer can use pre-competition stretching of
muscle groups that are vulnerable to injury based on the
history of the individual athlete and the demands of the
sport (e.g., adductor strains for a hockey player with a
history of groin and adductor muscle group shortening).
When stretching is incorporated into postcompetition
massage, recovery massage, and generalized care of the
athlete, each jointed area should be assessed during the
massage for available range of motion. Only areas that
are hypomobile should be stretched, and the stretch
should target restoration of normal joint function while
not seeking to increase joint range beyond normal param-
eters. Stretching should not be used on joints that are
hypermobile or that move beyond the normal physio-
logic range. If an athlete participates in a sport that
mandates increased joint movement beyond normal
parameters, stretching methods as presented in Chapter
12 should be used to support performance demands in a
targeted application-based performance. For example, a
baseball pitcher may require increased shoulder motion
in the pitching arm.

KINESIO TAPING

Kinesio taping is the use of a specially designed elastic tape
that moves and recoils. This tape is applied using various
patterns. Kinesio taping is theorized to be a sensory
method that supports joint function by affecting muscle
function, lymphatic flow and local circulation, and pain
perception.

A variety of studies involving the effects of Kinesio
taping have reported no benefit related to injury preven-
tion (Briem et al,, 2011) or to strength and function
(Chang et al., 2010; Firth et al., 2010; Fu et al., 2008;
Stupik et al., 2007). Some benefit may be derived from the
use of Kinesio taping for shoulder impingement syndrome
(Kaya et al.,, 2011; Hsu et al.,, 2009) and for whiplash
(Gonzalez-Iglesias et al., 2009). A few studies have found
that the bioelectrical activity of muscle was increased for
up to 48 hours, but that if the tape was then left in place,
muscle tone decreased to previous levels, indicating no
long-term benefit (Stupik et al., 2007). Range of motion
may be increased for truck flexion (Yoshida & Kahanov,
2007), and some evidence suggests that Kinesio taping is
supportive of lymphatic movement; however (Bialoszewski
et al., 2009; Tsai et al., 2009). Specific training in taping
methods is recommended.

MAGNETIC THERAPY

Use of magnets as an adjunct to other methods has little
scientific support. However, magnetic healing has been
part of healing traditions for eons. Currently, low-frequency
pulsed electromagnetic fields have been shown to alleviate
pain in arthritis by protecting and stimulating cartilage
formation, supporting antiinflammatory actions of the
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body, and stimulating bone remodeling. This form of mag-
netic therapy could be developed as a viable alternative to
arthritis therapy (Ganesan et al., 2009; Shupak et al.,
2006). Evidence indicates that electromagnetic fields alle-
viate pain and accelerate recovery from soft tissue injury
and can accelerate healing after bone fracture (Grote et al.,
2007). Data suggest that low-frequency pulsed electromag-
netic fields stimulate mood improvement in subjects with
bipolar disorder and depression treatments (Robertson
et al., 2004). Michael Rohan and colleagues (2004) ask,
“But does this translate to the effects of using a magnet on
an area for pain control?” Maybe.

HYPERBARIC OXYGEN THERAPY

Athletes are using hyperbaric chambers to shorten healing
time of injuries and to support recovery. Hyperbaric
oxygen therapy (HBOT) is the therapeutic administration
of 100% oxygen at environmental pressures greater than
one atmosphere. A Cochrane systematic review (Bennett
et al., 2005) did not find enough evidence from compari-
sons tested within randomized controlled trials to establish
the effects of HBOT on ankle sprain or acute knee liga-
ment injury, and on experimentally induced DOMS.
Some evidence suggests that HBOT may increase interim
pain in DOMS.

KEY POINTS

Research does not support massage immediately before
competition for other than anxiety reduction.

» Research results on the effectiveness of stretching to
prevent injury and to promote performance are mixed,
and appear to lean toward little or no benefit, especially
before competition.

* When an increase in range of motion is beneficial,
proprioceptive neuromuscular facilitation (PNF) stretch-
ing programs have been shown to be the most effective
stretching technique to increase range of motion
(ROM); this can be explained by an increase in stretch
tolerance.

* Only areas that are hypomobile should be stretched;
the stretch should target restoration of normal joint
function and should not seek to increase joint range
beyond normal parameters.

+ Stretching should not be used on joints that are hyper-
mobile or that move beyond the normal physiologic
range.

* Kinesio taping is the use of a specially designed elastic
tape that moves and recoils and is theorized to be a
sensory method that supports joint function by affect-
ing muscle function, lymphatic flow, and local circula-
tion, as well as pain perception.

+ Evidence indicates that Kinesio taping is supportive of
lymphatic movement.

» Low-frequency pulsed electromagnetic fields may allevi-
ate pain, stimulating cartilage formation, supporting
antiinflammatory action of the body, and stimulating
bone remodeling.



» Hyperbaric oxygen therapy (HBOT) is the therapeutic
administration of 100% oxygen at environmental pres-
sures greater than one atmosphere. Benefits are mixed
with small support for shortening of healing time.

SUMMARY

It is necessary to work with the athletic population based
on an evidence-informed platform. Increased valid
research helps the massage therapist better understand
what massage can do to support a variety of therapeutic
outcomes for the sport and fitness population. Being
aware of the research findings supports an ongoing multi-
disciplinary process with other health professionals
involved in the performance and rehabilitation post-injury
care of athletes. There remain many mysteries about the
therapeutic interaction between massage therapist and
client. Research is continuing to open avenues for under-
standing. Professionalism demands that the massage ther-
apist remain current with the trends and validity of
massage application and other adjunct methods such as
magnets and Kinesio taping that affect this group of indi-
viduals. We also need to be prepared to accept the infor-
mation provided by high-quality research even when
findings conflict with prior learning and beliefs, and we
must be sufficiently research literate to make decisions
about the validity of the research that may influence our
professional practice.
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Visit the Evolve website to download and complete the following exercises.

List some research findings that support massage for
relaxation. Example: Massage application is slow.
List some current commonly accepted effects of
massage. Example: neural stimulation.

Name specific conditions in which massage has
been found beneficial. Example: delayed onset of
muscle soreness.

Describe the interaction of relaxation, improved
breathing, and cardiorespiratory and vascular
function, as well as changes in connective tissue
pliability. Example: Massage produces feelings of
well-being that reduce physical awareness.

Explain how massage can prevent injury. Example:
increases tissue pliability.

List the four general outcomes discussed in this
chapter and provide a case example of each.

Example: Performance/recovery—Athlete is a 22-
year-old female collegiate volleyball player. The
team is poised to win the championship in its divi-
sion. The coach has indicated that everyone has to
“step up” performance and wants fo see everyone's
personal performance plan.

7 Using each of your four case studies, identify the list
of physiology mechanisms best targeted to achieve
the client's outcomes. Example: To support perfor-
mance and recovery, the following would be tar-
geted: Increase ground substance pliability and fluid
movement using compression, torsion, and tension
force application; reduce sympathetic dominance
and support parasympathetic dominance through
entrainment using rhythmic, rocking, and deep
compression.
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OBJECTIVES
After completing this chapter, the student will be able to perform the following:
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Apply principles of kinesiology to sports massage outcomes.

Describe the relationship of connective tissue to normal and abnormal movement.
Explain the role of fascia.

Define joints.

Demonsirate normal and abnormal range of motion.

Describe two types of joint stability.

Identify joint capsule fibrosis.

Explain response to synovial membrane injury.

Describe the structure and function of cartilage.

Identify the location of bursae and explain bursitis.

Explain joint degeneration.

Demonstrate joint mobilization.

Describe the structure and function of the muscle organ.

Demonsirate three types of muscle actions resulting in five types of function.
Explain the muscle length-tension relationship.

Describe five reflexive muscle actions.

Define kinetic chain and multiplanar movement.

Explain and locate four muscular functional subsystems.

19 Explain full-body pronation and supination.

20 Define serial distorfion patterns and synergistic dominance.

KEY TERMS

Acceleration Coordination Joint Mobilization
Adhesions Deceleration Joint Stability

Agility Eccentric Kinesiology

Agonists Endurance Kinetic Chain

Antagonists Fascia Local Muscles
Arthrokinematic Reflex Force Couples Lower Crossed Syndrome
Balance Force Stability Multiplanar Movement
Bursa Form Stability Muscle Organ

Carfiloge Global Muscles Neutralizer
Co-confraction Guarding Phasic/Mover Muscle Group
Concentric Isomefric Piezoelectricity

45



UNIT ONE  Theory and Application of Exercise and Athletic Performance

KEY TERMS — continued

Pronation Distortion Syndrome
Reciprocal Inhibifion

Serial Distortion Patter
Stability

Stabilizers Tonic/Postural /Stabilizing
Synergist Muscles
Synergistic Dominance Upper Crossed Syndrome

KINESIOLOGY
Objective

1. Apply principles of kinesiology to sports massage
outcomes.

Athletes move; therefore, the massage therapist who
works with athletes needs to understand kinesiology. Kine-
siology for the purposes of this text is the study of body
movement and the factors that limit or enhance the capac-
ity to move, which affects performance. Kinesiology is a
multidisciplinary science encompassing anatomy, biome-
chanics, and physiology. An understanding of kinesiology
will become an integral part of the assessment process for
athletes, beginning with identifying fitness-based normal
function as a foundation. This knowledge supports massage
application during sport-specific training programs to
develop optimal performance function. Finally, an under-
standing of kinesiology is necessary to identify pathologic
movement, compensation caused by injury, and the effects
that injury has on movement. This chapter targets func-
tional relationships among bones, connective tissues,
joints, fasciae, and muscles.

As mentioned in Chapter 1, it is expected that the fun-
damental elements of anatomy and physiology are in place,
and that you, the reader, will take the next step toward
understanding the real element of kinesiology, which is
movement. Movement is a process for athletes. Athletic
movement begins with a stable, strong, yet dynamic and
flexible posture. Athletes are constantly balancing neces-
sary stability and strength with flexibility and agility.

Kinesiology is the science of the study of movement
and of active and passive structures involved, including
bones, joints, muscle tissues, and all associated connective
tissues. Elements of kinesiology include the following:

+ Stability is required to provide a stable base for func-
tioning. Usually, stability concerns are focused on prox-
imal musculature in the trunk, shoulders, and hips to
allow for movement of the extremities. Stability is
required before there can be balance.

+ Balance is the ability to execute complex patterns of
movement with the right timing and sequencing.
Balance is essential to motor function, as is the ability
to maintain one’s center of gravity over the available
base of support.

+ Coordination is the efficient execution of a movement.
Usually, coordination involves motor learning and
practice.

+ Endurance (lasting power) is based on efficiency and
stamina.

+ Agility is the ability to move and change direction and
position of the body quickly and effectively while under
control.

An important development in biomechanics research is
the concept of the kinetic chain (also known as the kinetic
link). This concept came out of mechanical engineering in
the 1970s and was applied to biomechanics. The kinetic
chain describes the body as a linked system of interdepen-
dent segments. By understanding their relationships to
each other, we can maximize the effectiveness of massage
application with an understanding of the importance of
whole-body massage rather than isolated spot work. The
diagram in Figure 4-1 illustrates the common areas of inter-
related kinetic chain function. Follow the colored line to
locate the interconnections.

Beginning from the understanding that the body
moves in an integrated fashion, let’s consider some of
the individual elements, beginning with the integrative
tissue—connective tissue.

CONNECTIVE TISSUE

Objectives

2. Describe the relationship of connective tissue to normal
and abnormal movement.
3. Explain the role of fascia.

Chapter 3 presented the research on fascia. Now we
will review and explore the relevance of the connective
tissue anatomy and physiology to massage therapy
application.

Connective tissue is made up of ground substance and
fibers. Connective tissue consists of hard and soft tissues.
It forms the structure of the organs and blood vessels and
binds joints together through ligaments and joint capsules.
It transmits the pull of muscles through connective tissue
surrounding the muscles and the tendons. It forms tense-
gretic tension lines that transverse the body in many
directions.



FIGURE 4-1 Areas of symmetry: arm-thigh; forearm-leg; hand-foot; shoulder-
hip; elbow-knee; wrist-ankle; cervix-sacrum; shoulder girdle-pelvic girdle.

COLLAGEN

Collagen forms approximately 80% of tendons, ligaments,
and joint capsules, and a large percentage of cartilage and
bone, giving shape to the soft tissue. It forms the structural
support of the skin, muscles, blood vessels, and nerve
fibers. Normal stresses, in the form of exercise and activi-
ties of daily living, increase collagen synthesis and
strengthen connective tissue. This is an important aspect
of fitness, especially for the elderly.

Collagen stabilizes the joints through the ligaments,
joint capsules, and periosteum by resisting the tension or
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pulling force transmitted through the joints by movement
or gravity. Collagen transmits the pulling force of muscle
contraction through the fascia within the muscle and the
tendon attachment. The collagen fibers tend to orient to
parallel and longitudinal alignment along the lines of
mechanical stress imposed through loading of the tissue
during activity. Normal gliding of collagen fibers is main-
tained by movement and lubrication from connective
tissue ground substance.

Immobilization or lack of use decreases collagen pro-
duction, leading to atrophy in the connective tissue and
to osteoporosis in the bone. Without movement, collagen
is laid down in a random orientation, with fibers packed
close together and forming microadhesions. Adhesions are
abnormal deposits of connective tissue between gliding
surfaces (Figure 4-2). This atrophy with random orienta-
tion of fibers creates weakness in the tissue and instability
of the associated joint. This condition is more common in
those who are just beginning a fitness and performance
regimen and increases injury potential. The aging process
decreases the amount and quality of the collagen structure;
therefore, exercise helps prevent age-related soft tissue
dysfunction.

Excessive mechanical and repetitive stress results in
excessive deposits of collagen, causing abnormal cross-
fiber links and adhesions. The fibers pack closer together,
lubrication is decreased, and the water content of ground
substance is reduced. This in turn decreases the ability of
fibers and fascicles to slide relative to each other. This
condition is often called fibrosis. Adhesions and fibrosis
create a resistance to normal electrical flow. This decrease
in electrical currents conducted in the connective tissues
interferes with the normal repair and rejuvenation process.

Athletes are prone to excessive mechanical stress during
practices and performance activity and to repetitive strain
from the athlete’s specific activities, such as throwing,
hitting, jumping, and running. Massage mechanically
deforms the collagen fibers by introducing bind, shear,
torsion, compression, and tension forces. Piezoelectricity
is the ability of a tissue to generate electrical potentials in
response to pressure of mechanical deformation. It is a
property of most, if not all, living tissues. Piezoelectric
potentials direct collagen fiber formation. Also, the nega-
tive charge in the soft tissue is increased, and this has a
strong proliferative effect, stimulating the creation of new
cells to repair an injured site.

Injury results in an acute inflammatory response. During
the acute and subacute repair phases of the healing process,
connective tissue fibers are laid down in a random orienta-
tion, instead of along normal lines of force. In essentially
the same process of fibrotic change discussed earlier, the
fibers pack closer together, forming abnormal cross-fiber
links and adhesions. These adhesions can occur at every
level of the soft tissue, including in the ligament or
tendon adhering to the bone or between the fascicles,
the fibers themselves, or individual muscle layers. In
athletes, it is common to find first- and second-layer
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FIGURE 4-2 Adhesions are abnormal deposits of connective tissue between
gliding surfaces. (From Meisenberg G: Principles of medical biochemistry, ed 3, St
Louis, 2012, Saunders.)

muscle adhesions, such as gastrocnemius/soleus and pec-
toralis major/pectoralis minor.

Because adhesions decrease tissue extensibility, the
tissue becomes less elastic, thicker, and shorter. Clients
often feel stiff in the area of adhered and fibrotic tissue.

TENDONS

Tendons represent a continuation of connective tissue
within the muscle. Tendons consist of long, spiraling
bundles of parallel collagen fibers, oriented in a longitudi-
nal pattern along the line of force stress; they are embed-
ded in ground substance with a small number of fibroblasts.
Tendons have a microscopic “crimp” or wave-like structure
that acts like a spring, enabling them to withstand large
internal forces. The junction where the muscle fibers end
and the connective tissue that forms the tendon begins is
called the musculotendinous junction. This area is vulnerable
to injury.

Tendons may be cord-like, as in the Achilles tendon;
may be seen as a flattened band of tissue, as in the rotator
cuff; or may appear as a broad sheet of tissue called an
aponenrosis, as in the attachment of the latissimus dorsi.
They are surrounded by a loose connective tissue sheath.
In areas of high pressure or friction, such as where tendons
rub over the bones of the wrist and ankle, the tendon
sheath is lined with a synovial layer to facilitate gliding.
Tendon attaches to bone by weaving into the connective
tissue covering of the bone called the periosteum. Tendons
attach muscle to bone and transmit the force of muscle
contraction to the bone, thereby producing motion of the
joint. They also help to stabilize the joint and act as a
sensory receptor through the Golgi tendon organs.

A strain is an injury to the tendon. It is a tearing of the
collagen fibers at the musculotendinous junction, at the
tenoperiosteal junction, or within the body of the tendon.
Loss of normal motion in a tendon through injury
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or immobilization creates loss of collagen fibers and forma-
tion of adhesions between the tendon and surrounding
structures, including the tendon sheath.

LIGAMENTS

Ligaments attach bones at joints, help to stabilize joints,
help to guide joint motion, prevent excessive motion, and
act as sensory receptors. Ligaments are composed of dense,
white, short bands of nearly parallel bundles of collagen
fibers embedded in a matrix of ground substance and a
small number of fibroblasts. They contain some elastic
fibers and a “crimp” structure, giving them greater elastic-
ity, and are pliable and flexible. All ligaments surrounding
the joints contain proprioceptors, mechanoreceptors, and
pain receptors that provide information about posture and
movement, which plays an important role in joint func-
tion by directing joint movement.

Under normal conditions, when the joint moves, the
ligament is stretched and the crimp in the tissue straightens
out. The ligament returns to its normal length when the
joint returns to a neutral position. If tension or force is
slowly applied to a ligament consistently and is sustained,
the tissue will assume the new length because of its viscous
nature. This condition can lead to overstretched, or lax,
ligaments and compromises stability of the joint. Because
ligaments stabilize joints and act as neurosensory struc-
tures, injuries to ligaments can create dysfunction of the
joint and surrounding soft tissue. A reflex connection
exists between the ligaments of a joint and surrounding
muscles; this connection affects the motor tone of muscles.
In the case of lax ligaments, tone in muscles reflexively
increases to provide joint stability. Ligaments function to
transmit mechanical forces created by muscle contraction;
they cross the joint, supporting integrated function.

The joint capsule and ligaments typically respond to an
injury by becoming stretched, with resulting joint instabil-
ity. These structures can also shorten, creating loss of
ajoint’s normal range of motion and joint stiffness. Immo-
bilization causes ligaments to atrophy and weaken, chang-
ing the normal gliding motion of the joint. Ligaments can
twist into abnormal positions. Irritation or injury of the
ligaments usually causes a reflexive contraction or inhibi-
tion in the surrounding muscles. Muscle energy methods
that address gait and firing pattern sequences can help
restore normal function temporarily because the muscle is
connected to the ligaments through a neurologic reflex.
The condition will continue to occur because the instabil-
ity of the joint is the underlying causal factor.

Injured ligaments can become thick and fibrous from
increased collagen, abnormal cross-fiber links, and adhe-
sions. This is especially common if inflammatory responses
are slow to resolve or have remained chronic.

Massage applied to ligaments that have developed
adhesions is performed across the direction of fibers
to increase pliability and realign fiber structure. If liga-
ments are too lax, exercise rehabilitation can stimulate the



production of new collagen and help restore normal integ-
rity. Friction massage can be used to create small, con-
trolled inflammation in the ligament structure to stimulate
collagen production as well.

PERIOSTEUM

Periosteum 1s a dense, fibrous connective tissue sheath
covering the bones. The outer layer consists of collagen
fibers parallel to the bone and contains arteries, veins,
lymphatics, and sensory nerves. The inner layer contains
osteoblasts (cells that generate new bone formation).
Repetitive stress can stimulate the inner layer of the peri-
osteum to create bone outgrowths called spurs. This often
occurs at the heel when the plantar fascia is short.

The periosteum weaves into ligaments and the joint
capsule. Stretching of the periosteum provides mechano-
receptor information regarding joint function.

The periosteum also blends with the tendons, forming
the tenoperiosteal junction, where the muscle pulls on the
bone during joint movement. The sensory nerves in the
periosteum are sensitive to tension forces. The periosteum
also functions to transmit mechanical forces created by
muscle contraction, supporting integrated function.

A common site of soft tissue injury is the tenoperiosteal
junction. An acute tear or cumulative microtearing of the
periosteum can cause the orientation of the collagen in
the area to become random, leading to the development
of abnormal cross-fiber links and adhesions. Massage can
address this abnormal fibrotic developed at the tenoperi-
osteal junction. Friction is used to introduce small amounts
of controlled inflammation. This results in an active acute
healing process. When coupled with appropriate rehabili-
tation, more functional healing is the outcome.

FASCIA

Fascia is a fibrous connective tissue arranged as sheets or
tubes. Fascia can be thick and dense, or it can consist of
thin, filmy membranes. Fascia is connected throughout
the body, creating a unified form. You can conceptualize
fascia as duct tape or plastic wrap (Figure 4-3). However,
we must remember that we now know that fascia is not a
passive tissue. Research shows that fascia responds to and
sends nerve signals. Recent research (see Chapter 3) indi-
cates that there may be a proprioceptive component, as
well as an active contractile component, to fascia based on
myofibroblast cells and sensory receptors embedded in the
fascia. We now know that fascia tone is more than thick-
ness or thinness of the tissue and is controlled through
neuroendocrine mechanisms. The implications for massage
therapists, particularly sports practitioners, are significant
because our approach to connective tissue function and
dysfunction would be expanded. Along with methods
used to produce increased pliability, length and slide
application of massage would include nervous system
functions as well. It is important to understand that at
the same time that massage application is introducing

CHAPTER 4 Kinesiology

mechanical forces such as tension and torsion forces into
the tissues to change the more passive elements of fascia
(i.e., ground substance, fiber alignment), the nervous
system is also being stimulated.

Fascia functions by connecting, unifying, and separat-
ing structure while acting as a communication network
based on the interconnect tensegric structure. Muscle
fibers are embedded in fascia, not just wrapped in it, and
a single muscle structure becomes a unified functional unit
consisting of multiple muscles in an intertwined chain of
a variety of fascia wrappings, tendons, ligaments, joint
capsule structures, and periosteum, which are located up
and down, spiral around, and flow through the body.
Through these interconnected structures, the forehead is
connected to the bottoms of the feet, the left wrist con-
nects to the right ankle (and vice versa), and the left
shoulder is connected to the right hip and down through
the knee. Tom Myers calls these chains myofascial meridians
(Myers, 2008).

Information from the Stecco group describes the chains
as myofascial units that function as uniting elements
between unidirectional myofascial units (myofascial
sequences), and as connecting elements between body
joints through myofascial expansions and retinacula (myo-
fascial spirals; Stecco at http://www.fascialmanipulation.
com/englishhome32.html).

Functionally, muscle cells bundled together rarely trans-
mit full contraction force directly via tendons into the
skeleton. Instead, contractile or tensional forces caused by
muscle action are distributed onto fascia sheets. These
sheets transmit forces to synergistic and antagonistic
muscles, affecting not only the target joint, but also distant
sites within the myofascial unit.

For example, the muscles gluteus maximus and tensor
fascia lata both insert into the dense fascia sheet along the
lateral thigh, called the iliotibial tract, which is part of the
fascial sleeve of the thigh, called the fascia lata. The latis-
simus dorsi on the opposite side weaves into the lumbar
dorsal fascia, creating the connection to the opposite
shoulder. This interconnected myofascial unit influences
low back stability, shoulder motion, and stiffness of the
lateral hamstrings and quadriceps, while stabilizing and
guiding knee motion and finally stabilizing the foot though
the plantar fascia and other connective tissue structures
that support the arches of the foot and the elastic spring
action of the foot during walking, running, and jumping.
How then can we say that the quadriceps primarily extends
the knee when the entire unit works together? An expanded
understanding of fascia/muscle units challenges the typical
study of muscles based on origin, insertion, and function.
This being said, we can still benefit from studying
the forms and function of the myofascial component of
the body.

Superficial fascia lies under the dermis of the skin and
is composed of loose, fatty connective tissues. Deep fascia
is dense connective tissue that surrounds muscles and
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FIGURE 4-3 Fascia is connected throughout the body, creating a unified form. From head to foot, a confinuum and

unity are noted. A, Transverse view through thorax.

forms fascial compartments called septa, which contain
muscles with similar functions. These compartments are
well lubricated in the healthy state, allowing the muscles
inside to move freely. At the same time, each layer is con-
nected to the layer above and below by microscopic fila-
ments with a wavy configuration that allow the sliding yet
maintain connection and integrity between layers.

Fascia can tear, adhere, torque, shorten, or become lax,
just as other connective tissue structures can, and it
responds well to connective tissue massage methods, as
described in Unit Two of this book.

Common sources of musculoskeletal pain are the
deep somatic tissues, including periosteum, joint capsule,
ligaments, tendons, muscles, and fascia. The most pain-
sensitive tissues are the periosteum and the joint capsule.
Tendons and ligaments are moderately sensitive, and
muscle is less sensitive. This is an important awareness for
massage therapists, who often are overly focused on muscle
function as opposed to the total soft tissue system.

In general, mechanical forces applied during massage
create heat within the tissues. This heat stimulates cellular
activity and improves the lubrication of fibers by making
the ground substance more fluid. Specific application of a
massage approach to generate heat in the tissue can be
used as a part of a warm-up activity. Strains and sprains of

muscles, tendons, and ligaments are common in athletic
activity and damage connective tissue. Fascial tone
increases as part of protective guarding. With disuse and
immobilization, the tissues become cool and the ground
substance becomes thicker and more gel-like. Stiffness and
aching, decreased circulation and nutrition, and decreased
lubrication may result. Massage therapy can change the
viscosity of ground substance from a gel to a more fluid
state through the introduction of mechanical forces—that
is, bend, shear, tension, compression, and torsion.

The active and passive tissue movement of massage
stimulates the synthesis of ground substance and glycos-
aminoglycans (GAGs), promotes the circulation of blood
and lymph, and supports ground substance pliability, cre-
ating greater lubrication to the tissue. Tissue movement
also facilitates transport of nutrients and promotes the
exchange of waste products.

Massage changes the shape of the fascia, which triggers
response from the myofibroblasts; they contract similarly
to smooth muscle cells and draw together, pulling the
fascia taut and increasing stiffness.

Effectively focused massage can do the following:

+ Stimulate fibroblasts to repair the injured collagen
+ Introduce mechanical forces to realign the collagen
fibers to their normal parallel alignment
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BOX 4-1 Normal Range of Motion for Each Joint

Remember that each person is unique, and that many factors influence
available range of motion. Just because a joint does not have the textbook
range of motion does not mean that what is displayed is abnormal.
Abnormality is indicated by nonoptimal function. This can be a limit or an
exaggeration in the “textbook normal” range of motion.

Available range of motion is measured from the neutral anatomic
position (0). If 0 is listed first, this means that movement is away from
neutral. If 0 is listed second, it means that the joint is moving foward
neutral.

NORMAL VALUES (IN DEGREES)
Hip flexion 0-125

Hip extension 115-0

Hip hyperextension 0-15

Hip abduction 0-45

Hip adduction 45-0

Hip lateral (external) rotation 0-45

Hip medial (internal) rofation 0-45

Knee flexion 0-130

Knee extension 120-0

Ankle plantar flexion (movement downward) 0-50
Ankle dorsiflexion (movement upward) 0-20
Foot inversion (tuned inward) 0-35

Foot eversion (turned outward) 0-25
Shoulder flexion 0-90

Shoulder extension 0-50

Shoulder abduction 0-90

Shoulder adduction 90-0

Shoulder lateral (external) rotation 0-90
Shoulder medial (internal) rotation 0-90
Elbow flexion 0-160

Elbow extension 1450

Elbow pronation 0-90

Elbow supination 0-90

Wrist flexion 0-90

Wrist extension 0-70

Wrist abduction 0-25

Wrist adduction 0-65

From Fritz S: Mosby’s essential sciences for therapeutic massage, ed 4, St Louis, 2013, Moshy.

* Introduce mechanical forces to separate tissue layers to
support sliding

* Heat the tissue, affecting the fluidity of the ground
substance

+ Stimulate fluid distribution throughout tissue layering
to promote normal tissue gliding

+ Lengthen shortened tissue and increase ground sub-
stance pliability

+ Create controlled focused inflammation to increase col-
lagen proliferation, especially in lax structures. Proper
rehabilitation must be combined with this approach for
a beneficial outcome. Otherwise, the result can be
increased adherence and scar tissue formation.

* Influence fascia tone related to myofibroblast contrac-
tion by changing the shape of tissue and altering auto-
nomic nervous system function.

JOINTS

Objectives

4. Define joints.
5. Demonstrate normal and abnormal range of motion.
A joint, or articulation, is the junction between two or
more bones of the skeleton that allows movement. Depend-
ing on joint type, the movement can be very small, as in
cranial sutures and most evident in infants, or large, as in
the ball and socket joint of the shoulder. The focus of this
text will be on the synovial or freely movable joints of the

body. Joint movement depends on the shape of the bones
and articular surfaces where the bones meet, how liga-
ments cross the joint, and what type of movement is
produced by muscles crossing the joint.

Simply, contraction of muscles crossing the joint causes
the joint to move throughout its range of motion. Each
specific joint has a normal range of motion that is expressed
in degrees (Box 4-1). However, we now know that it is not
that simple. The pulling forces created by contracting
muscle cells are embedded in connected functional units
unified by spans of connective tissue structures that are
individually called fascia, aponeuroses, tendons, ligaments,
and so forth. More than individual muscles, joint move-
ments are caused by the distribution of force throughout
these tissues.

Limited range of motion refers to a joint that has
reduced ability to move. The reduced motion may signify
a mechanical problem within specific joint structures;
more often, it reflects some sort of binding within the
myofascial continuum. Although limited joint function
can be caused by diseases such as osteoarthritis and other
types of arthritis, in the athlete, limits typically begin with
changes in soft tissue, which ultimately can deteriorate,
resulting in the pain, swelling, and stiffness associated with
osteoarthritis and eventually degenerative joint disease.

Reflex control of muscles surrounding the joint is called
the arthrokinematic reflex. The CNS (central nervous
system) creates contraction or relaxation of the muscles to
protect the joint. The arthrokinematic reflex coordinates



agonists, antagonists, and synergists around the joint, as
well as in other jointed areas, for gross movements and
fine muscular control. Proper function of these reflex
mechanisms is extremely important in posture, coordina-
tion, and balance; direction and speed of movement;
position of the joint and body; and pain in the joint.

Irritation of pain receptors and mechanoreceptors typi-
cally causes the flexors of the joint to be facilitated and
become short, tight, and hypertonic, whereas the extensors
of the joint become inhibited or weak and long.

Irritation of joint receptors can lead to abnormalities in
posture, muscle coordination, control of movement,
balance, and awareness of body position. This is a major
issue for athletes. Assessment and treatment of gait pat-
terns and firing patterns and use of massage, including
muscle energy methods, can support normal reflex func-
tions (see Chapter 10).

JOINT STABILITY
Objective

6. Describe two types of joint stability.

For a joint to perform a full and painless range of
motion, it must first be stable. A rule to follow is stability
before mobility, mobility before agility. Otherwise, abnor-
mal forces move through the joint, leading to excessive
wear and tear on articular surfaces. Joint stability is deter-
mined by
+ The shape of the bones that make up the joint. This is

form stability.
 Passive stability provided by the ligaments and joint

capsule. This is also form stability.
* Dynamic stability provided by the muscles to produce
stability. This is force stability.

If instability in the joint is caused by the form (bones,
ligaments), then soft tissue methods will be only palliative.
However, if force instability occurs in the joint as a result
of muscle dysfunction, exercise and massage can be valu-
able (Figure 4-4).

It is important that muscle structures that cross a joint
are balanced with appropriate contraction ability;
otherwise, forces on the joint will create uneven stresses,
leading to dysfunction and eventual degeneration of
the cartilage.

When a joint is in the close-packed position, the capsule
and the ligaments are tightest. In the least-packed position,
the joint is most open, and the capsule and the ligaments
are somewhat lax. Generally, extension closes and flexion
opens the joint surfaces. Midrange of the joint is typically
the least-packed position and is most vulnerable to joint
injury (Tables 4-1 and 4-2).

John Mennell introduced the concept of joint play,
which describes movements in a joint that can be
produced passively but not voluntarily. In most joint
positions, a joint has some “play” in it that is essential
for normal joint function. (See joint play methods for
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Form closure/stability

FIGURE 4-4 Form and force stability.

o Form closure/stability is dependent on the shape of the bones of the joint and
the way everything fits together.

Force closure/stability is the action of muscle contraction to stabilize the joint.

Excessive form stability results in a stuck or fixed joint.

Excessive force stability can result in excess form stability by jamming the joint
surfaces.

Decreased form stability results in increased muscle contraction to produce force
stability.

e Decreased force stability results in strain on the joint capsule.

(From Fritz S: Mosby’s essentials of therapeutic massage, ed 4, St Louis, 2013,
Moshy.)

Force closure/stability

assessment and correction of joint play dysfunction in
Unit Two.)

JOINT CAPSULE PATHOLOGY
Objectives

7. Identify joint capsule fibrosis.
8. Explain response to synovial membrane injury.

Fibrosis or thickening of the outer layer of the joint
capsule is caused by acute inflammation, irritation, inflam-
mation caused by imbalanced stresses on the joint, and/
or immobilization. A tight, fibrotic joint capsule results in
compression of certain areas of the cartilage and degenera-
tion of the joint surfaces.

The capsule and supporting ligaments may be stretched
because of injury or excessive stretching during activity
such as dancing and gymnastics. If loss of adequate motion
results from immobilization, the fibrous layer of the joint
capsule atrophies, and joint instability results.

The synovial membrane can become injured or dys-
functional because of acute trauma to the joint, cumula-
tive stresses from chronic irritation caused by imbalanced
forces on the joint, or immobilization. Although ar-
throscopic surgery may be performed to vastly improve
results in a variety of joint injury treatments, the surgical
procedure itself can involve trauma to the joint capsule
when surgical instruments are inserted into the joint. Joint
swelling occurs during inflammation. The swelling typi-
cally causes abnormal muscle function in controlling the
joint. Immobilization, on the other hand, thickens
the synovial fluid and causes an eventual decrease in the




TABLE 4-1

Least-Packed Positions of Joints
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TABLE 4-2 Close-Packed Positions of Joints

Joint(s) Position Joint(s) Position
Spine Midway between flexion and extension Spine Extension
Temporomandibular ~ Mouth slightly open Temporomandibular (lenched teeth
Glenohumeral 55° abduction, 30° horizontal adduction Glenohumeral Abduction and lateral rotation
Acromioclavicular Arm resting by side in normal physiologic Acromioclavicular Arm abducted to 30°
posifion Sternoclavicular Maximum shoulder elevation
Sternoclavicular Arm resting by side in normal physiologic Flbow Exfension
posmop — Radiohumeral Elbow flexed 90°, forearm supinated 5°
Elbow 70°flexion, 10° supination : ' o
— Tp— T Proximal radioulnar 5° supination
RGdI? ulmerdq | Fuoir’re.nsmn uzd U, sqpmunon Distal radioulnar 5° supination
Promma -ra lovinar 700 ex.lon,.35 supiafion Wrist Extension with ulnar deviation
Distal radioulnar 10° supination Campometacarpl Full flexion
Wrist Neutral with slight ulnar deviation ”
. . . Thumb Full opposition
Corpometacarpal M}?ewx?oyn%z/;/::si}o(:]bduchon/ adduction and Interphalangeal Full extension and medial rotation*
- : Hi Full extension and lateral rotation of femur
Thumb Slight flexion P : :
) : Knee Maximum extension
Interphalangeal Slight flexion ——
Hi 30° flexion. 30° chduction and sl laferd Ankle 10° plantar flexion, midway between
P rom’sg:? , 50 00duction and signt aefa maximum inversion and eversion
- Subtalar Supination
Knee 25°flexion Widtasd Sp' p
— idtarsa upination
Ankle 10° plantar flexion, midway between p. -
maximum inversion and eversion Tarsometatorsal Supination
Subtalar Midway between extremes of range of motion Metatarsophalangeal Full extension
Midtarsal Midway between extremes of range of motion Interphalangeal Full extension
Tarsometatarsal Midway between exiremes of range of motion *Some authors include abducton. .
From Magee DJ: Orthopedic physical assessment, ed 4, Philadelphia, 2002, Saunders.
Metatarsophalangeal ~ Neutral
Interphalangeal Slight flexion

From Magee DJ: Orthapedic physical assessment, ed 4, Philadelphia, 2002, Saunders.

amount of synovial fluid. This leads to adhesions between
capsule and articular cartilage, tendon sheaths, and bursae,
contributing to stiffness and joint degeneration.

A fibrotic joint capsule is addressed by using massage
to introduce mechanical forces into the tissue to increase
pliability. The fibrotic capsule is treated with manual pres-
sure into the structures of the capsule itself. Massage
strokes are applied in all directions, addressing the irregu-
lar alignment of the collagen. Active and passive move-
ment and stretching are used to reduce intraarticular
adhesions.

A capsule that is too loose needs exercise rehabilitation
to help lay down new collagen fibers and proprioception
exercises to help restore neurologic function. Appropriate
friction massage can stimulate an acute inflammatory
response that stimulates collagen formation, although
results may take a long time to manifest.

For an acute, swollen joint capsule with fluid accumu-
lating inside the capsule, treat with gentle rhythmic com-
pression and decompression of the joint and lymphatic
drain to pump excess fluid out of the capsule. Pain-free,
passive range of motion is used in the flexion/extension
plane to act as a mechanical pump.

If too little fluid is found in the joint, passive and active
movement may help stimulate the synovial membrane,
increasing synovial fluid and thereby assisting lubrication
and nutrition. An artificial joint fluid can be injected
into the joint space and can support movement with
reduced pain.

Fluid can also accumulate outside the capsule and
around the knee. Common causes of this condition
include patellar tendonitis. Irritation or injury to the
capsule can create muscle contractions designed to protect
the joint. This is called guarding. During the subacute
healing phase, the guarding response begins to resolve.
General massage in the area can support return to normal.
If the guarding does not resolve, more specific methods



such as muscle energy techniques to support focused
stretching can be used to restore normal resting length
and tone.

CARTILAGE
Objective

9. Describe the structure and function of cartilage.

Cartilage is the tough but flexible tissue that covers the
ends of bones at a joint. Healthy cartilage allows move-
ment by permitting bone ends to glide over each other. It
protects bones by preventing them from rubbing against
each other. Injured, inflamed, or damaged cartilage can
cause symptoms such as pain and limited movement. It
can also lead to joint damage and deformity. Osteoarthritis
results from breakdown of cartilage.

Cartilage is elastic and porous and has the capacity to
absorb and bind synovial fluid. Intermittent compression
and decompression creates a pumping action, which causes
the movement of synovial fluid into and out of the carti-
lage, which is self-lubricating as long as the joint moves.
Normal joint movements open and close the joint sur-
faces, compress and decompress the cartilage, and tighten
and loosen the joint capsule and ligaments, all of which
supports joint lubrication and nutrition.

Fibrocartilage consists of white fibrous connective
tissue arranged in dense bundles or layered sheets. Fibro-
cartilage has great tensile strength combined with consider-
able elasticity. It functions to deepen a joint space, such
as the labrum of the hip and shoulder, the menisci of the
knee, and the intervertebral discs of the spine. It lines bone
grooves for tendons, as in the bicipital groove for the long
head of the biceps brachii. Common sport injuries include
various types of fibrocartilage damage, often when these
structures become pinched or torn. A common knee injury
is a torn meniscus.

Synovial joints generate compression and decompres-
sion through movement, intermittent contraction of the
muscles, and twisting and untwisting of the joint capsule.
Massage application that includes passive and active forms
of joint movement introduces compression and decom-
pression and supports joint health.

Athletes are particularly prone to cartilage damage. An
arthritic joint is a joint with degeneration of the cartilage
(Figure 4-5). Damage to articular cartilage may be caused
by acute trauma or cumulative stresses. These stresses are
often the result of imbalances in the muscles surrounding
the joint, a tight joint capsule, or a loose joint capsule. A
tight capsule creates a high-contact area in the cartilage
and decreased lubrication. A loose capsule allows inap-
propriate joint laxity and rubbing of the bone surfaces,
damaging the cartilage on the bone ends. All muscles
around the joint shorten to increase stability. Flexor,
adductor, and internal rotator muscles are larger and there-
fore will create an uneven pull on the joint structures
because the extensors, abductors, and external rotators
cannot exert enough force to counterbalance. Imbalanced
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muscles that move the joint create excessive pressure on
the cartilage. The cartilage degenerates, beginning with
fracturing of the collagen fibers and depletion of the
ground substance.

Recent studies show that cartilage cells can create new
cartilage. The joint must be moved to stimulate the syn-
thesis of chondrocytes and the secretion of synovial fluid.
Compressing and decompressing the joint capsule pumps
synovial fluid into and out of the cartilage, rehydrating the
cartilage. In addition to appropriate exercise, massage
including muscle energy methods supports joint health
using the following methods: contract/relax/antagonist
contract, pulsed muscle, or a combination of these
methods. Both active and passive movements of the joint,
as well as compression and decompression (traction),
promote fluid exchange.

BURSA
Objective

10. Identify the location of bursae and explain bursitis.

A bursa, a synovia-filled sac lined with a synovial mem-
brane, is found in areas of increased friction. The function
of bursae is to secrete synovial fluid, which decreases fric-
tion in the area.

Bursitis typically is caused by excessive friction of the
muscles and connective tissues (tendons and fascia) that
overlie the bursa. Massage can lengthen structures that are
rubbing and can drain excessive fluid from the area through
lymphatic drain methods. For example, lengthening the
supraspinatus muscle/tendon can relieve pressure placed
on the subacromial/subdeltoid bursa, which is sandwiched
between the supraspinatus and the acromion process.

JOINT DEGENERATION
Objectives

11. Explain joint degeneration.
12. Demonstrate joint mobilization.

One common cause of joint degeneration is loss of
normal function of the joint. This altered function can
occur as a result of prior trauma or cumulative stress on
the joint and is common in athletic performance.

Most conditions called arthritis are in fact noninflam-
matory and should be referred to as arthrosis, meaning
“joint degeneration.” The terms osteoarthritis and degenera-
tive joint disease are typically used interchangeably to
describe chronic degeneration of a joint, although osteo-
arthritis may be used to describe an inflammatory condi-
tion, and the markers of inflammation (i.e., heat, redness,
pain, and swelling) will be present. Arthrosis occurs when
joint structures can no longer create an inflammatory
response. Many athletes will develop arthritis and
arthrosis.

Appropriate massage addresses adhesions and tighten-
ing of the joint capsule or ligaments, sustained contraction
of the muscle surrounding the joint, muscle imbalances




Progressive
stages in
joint
pathology

Early degenerative
changes with surface
fraying of articular
cartilages

Erosion in
femur

Erosion
in
patella

Further erosion of cartilages,
pitting, and cleft formation.

Hypertrophic changes of bone narrowed. Subchondral bone
at joint margins.

UNIT ONE  Theory and Application of Exercise and Athletic Performance

Cartilages almost completely
destroyed and joint space

irregular and eburnated; spur
formation at margins. Fibrosis
of joint capsule.

Knee joint opened anteriorly. Reveals
large erosion of articular cartilages of
femur and patella with cartilaginous

excrescences at intercondylar N

notch (arrow)

g Ry
: e -
! anitee

Section of articular cartilage.

Fraying of surface and deep cleft.
Hyaline cartilage abnormal

with clumping of chondrocytes (arrows).

FIGURE 4-5 Arthritic degeneration of cartilage. (Netter illustration from www.netterimages.com. ©FElsevier Inc. Al

rights reserved.)

across a joint, and irregular firing patterns of the muscles
moving the joint.

Short and tight muscles must be lengthened and relaxed,
and muscles that are weak and inhibited need to be reedu-
cated and exercised to regain their normal strength. Muscle
activation firing pattern sequences need to be normalized
(all discussed in future chapters).

Joint mobilization is any active or passive attempt to
increase movement at a joint. Joint mobilization within
the normal range of motion is within the scope of practice
for the massage therapist. The movement must not be
forcefully abrupt or painful.

Goals of joint mobilization are as follows:

* Restore the normal joint play.

» Promote joint repair and regeneration.

+ Stimulate normal lubrication by stimulating synovial
membranes to promote rehydration of articular
cartilage.

* Normalize neurologic function.

* Decrease swelling.

* Reduce pain.

Joint manipulation can be valuable. The chiropractor,
physical therapist, or other specialist can manipulate the
joint structure.
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| believe that a joint that can swell is less dysfunctional than one
that cannot. | work with a lot of knee pain. Athletes often will come
to me with a knee swollen up like a balloon. Because it looks so
bad, they are understandably concerned. Of course, if inflammation
is present, then something is wrong, but af least the structures of
the knee can still produce a healing response. In contrast, a knee
that grinds, crunches, and is stiff and hurts inside the joint capsule
without swelling is a prefty rotten knee. | will explain that the
inflamed swollen knee can usually be fixed. It may require arthroscopic
surgery to repair domage with follow-up rehabilitation. Sometimes
physical therapy, general massage, ice, and rest will do the trick.
However, the worn-out knee is probably going to eventually need to
be replaced. Fortunately, medical procedures can be performed to
replace domaged joint structures (usually cartilage), thereby extend-
ing joint function.

MUSCLE
Objective

13. Describe the structure and function of the muscle
organ.

A skeletal muscle is the organ of the muscular system
composed of skeletal muscle tissue, nerves, blood and
lymph vessels, and connective tissue. When we think of a
muscle, we typically think of the muscle organ. The ham-
strings, triceps, and fibularis all are examples of the muscle
organ. You can isolate an individual muscle organ through
dissection that artificially cuts the functional muscle units
apart. Anatomic and physiologic understanding of the
muscular system is changing primarily because of expan-
sion of understanding of the fascia muscle connection and
how the entire bone, joint, muscle, and associated connec-
tive tissues act as an interconnected functional unit.
However, this understanding is not currently reflected in
how we describe muscular function, and the terminology
is confusing. The accuracy of saying that the gluteus
maximus extends the hip and attaches to the external
surface of the ala of the ilium, including the iliac crest,
dorsal surfaces of the sacrum and coccyx, and the sacro-
tuberous ligament, with distal attachments at the iliotibial
tract and the gluteal tuberosity of the femur, can be
challenged.

For instance, the gluteus maximus acting alone could
not complete the hip extension action or the proximal
attachment limit to the iliac crest, sacrum, and coccyx.
More correctly, to describe hip extension and attachments,
we need to include the bones and joint structures involved,
the local and distant fascial network, synergistic and antag-
onistic functions of other muscles, and associated move-
ments, including coordination between upper and lower
limbs, innervation and reflex patterns, circulation to and
from the structures, and more. This understanding does
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not mean that we do not need to understand the location
and function of individual muscles (more correctly, muscle
organs, composed of muscle tissue, connective tissue, and
nerve tissue that contract to produce a particular move-
ment). To read and write, we need to understand the
individual letters; however, meaning occurs only when
letters are united into words that are united into sentences
and eventually into an expression of a thought or the
telling of a story.

Muscle tissue is composed of sheets or bundles of cells
that contract to produce movement or to increase tension.
Simply, muscle cells contain filaments made of the pro-
teins actin and myosin, which lie parallel to each other.
When muscle tissue is signaled to contract, actin and
myosin filaments slide past each other in an overlapping
pattern. Muscle tissues aligned to produce a similar pull
direction are wrapped in fascia. All these units are wrapped
and then wrapped again until a large grouping forms what
we think of as a muscle (more correctly a muscle organ).
Muscles are then bound together by fascia into compart-
ments of muscles that produce similar movement within
a plane of function (Figure 4-6).

All of these connective tissue layers are lubricated in
the healthy state. Muscle layers and bound units operating
in different functional planes should slide over each other
in relationship to each other; when this does not happen,
function is altered. This commonly occurs in athletes and
as part of the aging process.

Muscles are dynamic stabilizers of the joints because
they actively hold the joints in a stable position for posture
and movement. Muscles sense joint movement and body
position.

Muscles are connected to nerves in the skin and to
nerves in the capsule and ligaments of neighboring joints
through neurologic reflexes. If the skin or joint is irritated
or injured, the muscle may go into a reflexive spasm or
into inhibition. Muscles have pain receptors that fire with
chemical or mechanical irritation.

Muscles act as a musculovenous pump because the
contracting skeletal muscle compresses the veins and
moves blood toward the heart. A similar process assists
lymphatic movement.

MUSCLE FUNCTION TYPES
Objective

14. Demonstrate three types of muscle actions resulting in

five types of function.

Muscles exert a pull when the actin/myosin is stimu-
lated to contract. Three types of muscle actions are known,
all involving contraction:

1. Isometric—In an isometric contraction, the muscle con-
tracts, but its constant length is maintained. The main
outcome is stabilization.

2. Concentric—Concentric contraction is the shortening
of muscle fibers while the muscle contracts. The main
outcome is movement/acceleration.
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FIGURE 4-6 The muscle organ. A, Muscles bound with fascia. (From Cochard L, et al: Netter's infroduction to imaging,
St Louis, 2012, Saunders.) B, Organization of skeletal muscle. Skeletal muscle is composed of fascicles, which in tumn
comprise multinucleated muscle fibers. These fibers are composed of smaller myofibrils, which contain sarcomeres, the site
at which sliding of actin and myosin filaments produces contraction. The organization of sarcomeres within the skeletal muscle
produces ifs striated appearance. The Z line marks the boundary between two sarcomeres. The | band contains only the actin
thin filaments, which extend from the Z line toward the center of the sarcomere. Myosin thick filaments are found in the dark
A band. At the H zone, no overlap is noted between actin and myosin. The M line is at the center of the sarcomere and is
the site af which the thick filaments are linked with each other. (Netter illustration from www.netterimages.com. ©FElsevier

Inc. All rights reserved.)

3. Eccentric—Eccentric function is the moving apart of
proximal and distal attachments while muscle fibers
contract, yet the entire structure lengthens. The main
outcome is control of movement and deceleration.
Muscles that contract concentrically to perform a

certain movement are called agonists. This action is called

acceleration, and the muscle is called the prime mover.

For example, the biceps muscle is an agonist for elbow

flexion. Muscles that perform the opposite movements of

the agonists are called the antagonists; they provide
control through deceleration during eccentric function.

The triceps is the antagonist for the biceps because the

triceps extends the elbow. The muscle that works with
another muscle to accomplish a particular motion is called
a synergist. Stabilizers typically are acting more with iso-
metric function to hold a body part immobile while
another body part is moving.

In most normal activities, proximal joints are stabilized
by muscle contractions during movement of more distal
joints. A neutralizer helps counteract unwanted motions
that a muscle can perform, so a specific motion can occur.

Typically, when the agonist is working concentrically,
the antagonist is functioning eccentrically. Sherrington’s
law of reciprocal inhibition states that there is a
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neurologic inhibition of the antagonist when the agonist
is working. When we contract the biceps to flex the elbow,
the triceps is being neurologically inhibited, which allows
it to lengthen during elbow flexion. Co-contraction is an
exception to this rule. Co-contraction occurs when the
agonist and the antagonist are working together. For
example, when you make a fist, the flexors and extensors
of the wrist are co-contracting to keep the wrist in a posi-
tion that ensures the greatest strength of the fingers.
Co-contraction also occurs during the protective guarding
response.

Human movement seldom involves pure forms of iso-
lated concentric, eccentric, or isometric actions because
the body segments are periodically subjected to impact
forces, as in running or jumping, or because some external
force such as gravity causes the muscle to lengthen. In
many situations, the muscles first act eccentrically, with a
concentric action following immediately, mixed in with
isometric stability function.

MUSCLE LENGTH-TENSION RELATIONSHIP
Objective

15. Explain the muscle length-tension relationship.

A muscle develops its maximum strength or tension at
its resting length or just short of its resting length because
the actin and myosin filaments have the maximum ability
to slide. When a muscle is excessively shortened or length-
ened, it loses its ability to perform a strong contraction.
This is called the /length-tension relationship (Figure 4-7).
A muscle can develop only moderate tension in the
lengthened position and minimum tension in the
shortened position. Often athletes overtrain, thinking it
will make them stronger, but what really happens is
that the length-tension relationship is disturbed and
strength is decreased. Massage can effectively normalize
this situation.

Muscle greatly contracted. Thick filament |
compressed between Z bands. Thin
filaments interfere with one another. Very
little or no tension develops on stimulation.

Muscle contracted, but less than above.
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REFLEXIVE MUSCLE ACTION
Objective

16. Describe five reflexive muscle actions.

Protective coordinated reflexive muscle action is an
important consideration when massage is provided; it is
influenced by the following reflexive actions:

» Withdrawal reflexes, such as pulling away from a hot
stove, involve instantaneous muscle contraction.

» Righting reflexes, such as tonic neck reflex and oculo-
pelvic reflexes from the eyes, ears, ligaments, and joint
capsules, communicate with the muscle and stimulate
instantaneous contraction for protection of the joint
and associated soft tissue; they also support upright
posture.

» Arthrokinematic reflexes are unconscious muscle con-
tractions of muscles surrounding a joint that are caused
by irritation in the joint.

» Splinting, guarding, and involuntary muscle contrac-
tion can be caused by a muscle injury.

+ Emotional or psychological stress creates excessive and
sustained muscle tension.

» Viscerosomatic reflexes occur when an irritation or
inflammation in a visceral organ causes a muscle spasm.
Muscles have properties and are able to function in

multiple ways to meet various tasks such as maintaining

balance. Most daily activities require the coordination of
complex neuromuscular interactions. Sometimes muscles
are required to function for long periods without fatiguing;
at other times, muscles must provide maximal effort for
only a few seconds. As described, muscles have three major
actions: isometric, concentric, and eccentric. Muscles must
be able to shorten and lengthen to provide range of motion

at joints, yet they must generate enough power to move a

load at each end of the range. Muscles must be able to

hold a static position to provide stability. The nervous
system accomplishes fine control of muscle contraction
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over a wide range of lengths, tensions, speeds, and loads.
When giving a massage, we have to assess for these func-
tions. Massage application depends on accurate functional
assessment.

We can observe as a muscle contracts through its range
of motion. When a muscle moves a joint, its ability to
stabilize is decreased, and vice versa. Muscles that span a
long distance, such as the biceps brachii of the arm, are
most efficient in supplying movement through a longer
range of motion. Other muscles are more effective at sta-
bilizing the joint than moving it. The coracobrachialis of
the shoulder joint is a good example; its line of pull is
mostly vertical and close to the axis of the shoulder joint.
Therefore, the coracobrachialis has a short range of motion,
which makes this muscle more effective at stabilizing than
flexing the shoulder joint. Opposing muscle groups gener-
ate parallel forces to provide stability; this is achieved
through co-contraction.

When considering the effect of the massage outcome,
it is important to consider the function of the structure
addressed. For example, it may be important to lengthen
and stretch a muscle that spans a distance and is primarily
a mover muscle. A muscle that functions primarily as a
stabilizer may develop trigger points to help keep the
muscle short and to support the stabilizing function neces-
sary for balance. Because the trigger point is assisting sta-
bilization of a joint, it is important during the massage to
address the trigger point while not interfering with the
stabilization function of the muscles.

KINETIC CHAIN

Objectives

17. Define kinetic chain and multiplanar movement.
18. Explain and locate four muscular functional
subsystems.

As mentioned, muscles do not function independently;
instead, a body-wide interactive network is involved. This
network is called the kinetic chain (Figure 4-8). The kinetic
chain influences training, conditioning, rehabilitation, and
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massage application. It consists of the muscular/fascia
system (functional anatomy), the articular joint system
(functional biomechanics), and the neural/chemical system
(motor behavior).

Each of these systems works interdependently to allow
structural and functional efficiency. If any of these systems
does not work efficiently, compensations and adaptation
occur in the other systems. These compensations and
adaptation lead to tissue overload, decreased performance,
and predictable patterns of injury.

Normal or maximally efficient function is an effectively
integrated, multiplanar (frontal, sagittal, transverse) move-
ment process that involves acceleration, deceleration, and
stabilization of muscle and fascial tissue and joint struc-
tures. Many strength and conditioning programs involve
only uniplanar force movement. Very little time is spent
on core stabilization, neuromuscular stabilization, and
eccentric training in all three planes of motion (sagittal,
frontal, and transverse) (Figure 4-9). This situation predis-
poses an athlete to neuromuscular dysfunction. The
massage professional can manage or assist in reversal of
the dysfunctional patterns that occur from these types of
exercise and training regimens. Conditioning programs
and fitness protocols need to follow a sequence. Stability
must develop before effective mobility. The core is con-
sidered the lumbar-pelvic-hip complex, thoracic spine, and
cervical spine. The core operates as an integrated func-
tional unit to dynamically stabilize the body during func-
tional movements. The stabilization system has to function
optimally to effectively utilize the strength and power in
the prime movers. Many low back pain and hamstring
problems are directly related to problems with core
stability.

Many types of strength are known, including maximal
strength, absolute strength, relative strength, strength
endurance (stamina), speed strength, stabilization strength,
and functional strength.

During movement, muscles must eccentrically function
to decelerate gravity, ground reaction forces, and momen-
tum, before concentric contraction causes acceleration to
produce movement. Stabilization strength, core strength,

Myofascial system

Joints

Nervous system

Sensorimotor integration

| B

Neuromuscular control

FIGURE 4-8 Kinetic chain components. (Modified from Fritz S: Mosby’s essential sciences for therapeutic massage:
anatomy, physiology, biomechanics, and pathology, ed 2, St Louis, 2004, Moshy.)
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FIGURE 4-9 Examples of multiplanar movement. Example: hip joint. A, Frontal plane—abduction. B, Frontal
plane — adduction. €, Sagittal plane—flexion. D, Sagittal plane — extension. Transverse movement. E, Infernal rotation.

F, External rotation.

and neuromuscular efficiency control the time between
the eccentric function and the preceding concentric con-
traction. Therefore, eccentric neuromuscular control and
stabilization strength exercises should begin to make up a
larger portion of any fitness program. Because eccentric
movement has a greater potential to result in delayed-onset
muscle soreness, the massage application needs to effec-
tively manage this response to exercise and training and
must ensure that compliance and performance are sus-
tained. Functional movement patterns involve accelera-
tion, stabilization, and deceleration, which occur at every
joint.

Muscles must adjust to gravity, momentum, ground
reaction forces, and forces created by other functioning
muscles. During functional movement, the transversus
abdominis, internal oblique, multifidus, and deep erector
spinae muscles stabilize the lumbar-pelvic-hip complex,

whereas the prime movers perform the actual functional
activities.

Muscles function synergistically in groups called force
couples to produce force, reduce force, and dynamically
stabilize the kinetic chain. Force couples are integrated
muscle groups that provide neuromuscular control during
functional movements.

When movement of the body is viewed as an integrated
functional system, muscles can be classified as local or
global. Muscles that cross one joint are considered local
muscles and form the inner unit. Global muscles cross
multiple joints and form the outer unit.

The local musculature and connective tissue (inner
unit) structurally consists of soft tissue that is predomi-
nantly involved in joint support or stabilization. The joint
support system of the core (lumbar-pelvic-hip complex)
consists of muscles that may originate from or insert into




the lumbar spine, including the transversus abdominis,
lumbar, multifidus, and internal oblique muscles, the dia-
phragm, and the muscles of the pelvic floor.

Local musculature also forms peripheral joint support
systems of the shoulder, pelvic girdles, and limbs that
consist of muscles that are not movement-specific but
provide stability to allow movement of a joint. They also
have attachments to the joint’s passive elements, such as
ligaments and capsules, which makes them ideal for
increasing joint stability. A common example of a periph-
eral joint support system (local muscles/inner unit) is the
rotator cuff of the glenohumeral joint, which provides
dynamic stabilization for the humeral head in relation to
the glenoid fossa during movement. Other joint support
systems include the posterior fibers of the gluteus medius
and the external rotators of the hip, which perform pelvic-
femoral stabilization, and the vastus medialis oblique
muscles, which provide patellar stabilization at the knee.

The global muscles (outer unit) cross multiple joints
and are predominantly responsible for movement. This
group consists of more superficial muscles. The outer unit
muscles are predominantly larger and are associated with
movement of the trunk and limbs and equalize external
loads placed upon the body. Major ones include the
rectus abdominis, external oblique, erector spinae, gluteus
maximus, latissimus dorsi, adductors, hamstrings, quadri-
ceps, and biceps and triceps brachii. They also are impor-
tant because they work together in complementary patterns
to transfer and absorb forces from the upper and lower
extremities to the pelvis.

The outer unit musculature has been broken down and
described as force couples working in four subsystems. As
described by Mike Clark (2000), these subsystems include
the deep longitudinal, posterior oblique, anterior oblique,
and lateral. Tom Myers (2008) describes similar patterns as
myofascial unit meridians. Regardless, these muscle/fascial
groups operate as an integrated functional unit because the
central nervous system processes patterns of movement,
not isolated muscles, and massage needs to address the
system, not individual muscles.

DEEP LONGITUDINAL SUBSYSTEM

The major soft tissue components of the deep longitudi-
nal subsystem are the erector spinae and biceps femoris
muscles, thoracolumbar fascia, and sacrotuberous liga-
ment. The long head of the biceps femoris attaches to
the sacrotuberous ligament at the ischium. The sacrotu-
berous ligament in turn attaches from the ischium to the
sacrum. The erector spinae attaches from the sacrum and
ilium up to the ribs and cervical spine. Activation of the
biceps femoris increases tension in the sacrotuberous lig-
ament, which transmits force across the sacrum, stabiliz-
ing the sacroiliac joint, and allows force transference up
through the erector spinae to the upper body. The func-
tional interaction provides one pathway of force trans-
mission longitudinally from the trunk to the ground.
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This muscle and fascia system functions mostly in the
sagittal plane.

This transfer of force is necessary for normal gait. Prior
to heel strike, the biceps femoris activates to eccentrically
decelerate hip flexion and knee extension. Just after heel
strike, the biceps femoris is further loaded through the
lower leg via inferior movement of the fibula. This tension
from the lower leg, up through the biceps femoris, into
the sacrotuberous ligament and up the erector spinae,
creates a force that assists in stabilizing the sacroiliac joint.

Another group of muscles acting as a force couple
consists of the superficial erector spinae, psoas, transversus
abdominis, lumbar, multifidus, and internal obliques and
the muscles of the diaphragm and pelvic floor. Dysfunc-
tion of any structure can lead to sacroiliac joint instability
and low back pain. Weakening of the gluteus maximus
(often inhibited by the psoas and other related muscles)
and structures of the deep longitudinal subsystem and/or
latissimus dorsi may also lead to increased tension in the
hamstring, thereby causing recurring hamstring strains.

Dysfunction in any of these structures can lead to sac-
roiliac joint instability and low back pain. These areas need
to be addressed as one functional unit, not as individual
muscles.

POSTERIOR OBLIQUE SUBSYSTEM

The muscles and fascia of the posterior oblique subsystem
function in the transverse plane. Major muscles are the
latissimus dorsi and gluteus maximus. When the contralat-
eral gluteus maximus and latissimus dorsi muscles con-
tract, this creates a stabilizing force for the sacroiliac joint.

Just before heel strike, the latissimus dorsi and the con-
tralateral gluteus maximus are eccentrically loaded. At heel
strike, each muscle accelerates its respective limb and
creates tension in the thoracolumbar fascia. This tension
creates a force couple that assists in maintaining the stabil-
ity of the sacroiliac joint.

The posterior oblique subsystem is important for other
rotation activities such as swinging a golf club or a baseball
bat and throwing a ball.

ANTERIOR OBLIQUE SUBSYSTEM

The anterior oblique subsystem functions in a transverse
plane orientation very similarly to the posterior oblique
subsystem but on the front of the body. Functional muscles
include the internal and external oblique muscles, the
adductor complex muscle, and the hip external rotators.
These muscles function as an aid in stability and rotation
of the pelvis, as well as contributing to leg swing. The
pelvis must rotate in the transverse plane to create a swing-
ing motion for the legs. This rotation comes in part from
the posterior muscle and anterior muscle groups. The fiber
arrangements of the muscles involved—latissimus dorsi,
gluteus maximus, internal and external obliques, adduc-
tors, and hip rotators—indicate this type of function.
Oblique and adductor complexes produce rotational and



flexion movements and stabilize the lumbar-pelvic-hip
complex.

LATERAL SUBSYSTEM

The lateral subsystem, which is composed of the gluteus
medius, tensor fasciae latae, adductor complex, and qua-
dratus lumborum muscles, creates frontal plane stability.
This system is responsible for pelvic femoral stability, as
during single leg functional movements when walking or
climbing stairs. The ipsilateral gluteus medius, tensor
fasciae latae, and adductors combine with the contralateral
quadratus lumborum to control the pelvis and the femur
in the frontal plane.

Dysfunction in the lateral subsystem increases prona-
tion (flexion, internal rotation, and adduction) of the knee,
hip, and/or feet during walking, squats, and lunges, or
when climbing stairs.

KINETIC CHAIN INFLUENCES
Objective

19. Explain full-body pronation and supination.
20. Define serial distortion patterns and synergistic
dominance.

When in a closed kinetic chain, full body pronation is
multiplanar (frontal, sagittal, and transverse) synchronized
joint motion that occurs with eccentric muscle function.
Supination is multiplanar (frontal, sagittal, and transverse)
synchronized joint motion that occurs with concentric
muscle function (Box 4-2). This means that for one joint
pattern to move effectively, all involved joints have to
move. Movement can be initiated at any joint in the

BOX 4-2 Joint Movement Involved with

Pronation and Supination

Pronation Supination
Foot Foot

1. Dorsiflexion 1. Plantarflexion
2. Eversion 2. Inversion

3. Abduction 3. Adduction
Ankle Ankle

1. Dorsiflexion 1. Plantarflexion
2. Eversion 2. Inversion

3. Abduction 3. Adduction
Knee Knee

1. Flexion 1. Extension

2. Adduction 2. Abduction

3. Internal rotation 3. External rotation
Hip Hip

1. Flexion 1. Extension

2. Adduction 2. Abduction

3. Infernal rotation

3. Extemal rotation
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pattern, and restriction of any joint in the pattern will
restrict motion or increase motion in interconnected
joints.

To briefly describe functional biomechanics, the gait
cycle is reviewed here. During walking or other locomotor
activities such as running, motion at the subtalar joint is
linked to the transverse plane rotations of the bone seg-
ments of the entire lower extremity. During the initial
contact phase of the gait cycle, the subtalar joint pronates,
which creates internal rotation of the tibia, femur, and
pelvis. At midstance, the subtalar joint supinates, which
creates external rotation of the tibia, femur, and pelvis.
Poor control of pronation decreases the ability to eccentri-
cally decelerate multisegmental motion and can lead to
muscle imbalance, joint dysfunction, and injury. Poor pro-
duction of supination decreases the ability of the kinetic
chain to concentrically produce appropriate force during
functional activities and can lead to synergistic dominance.
During functional movement patterns, almost every
muscle has the same synergistic function: to eccentrically
decelerate pronation or to concentrically accelerate supina-
tion. The CNS recruits the appropriate muscles in an
optimal muscle activator firing pattern sequence during
specific movement patterns.

Joint arthrokinematics refers to roll, slide, glide, and
translation movements that occur between two articular
partners. Joint play is defined as the involuntary movement
that occurs between articular surfaces that are separate
from the range of motion of a joint produced by muscles.
It is an essential component of joint motion and must
occur for normal functioning of the joint. Predictable
patterns of joint arthrokinematics occur during normal
movement patterns. Optimum length-tension and force
couple relationships ensure maintenance of normal joint
kinematics.

Optimal posture enables the development of high levels
of functional strength and neuromuscular efficiency. Func-
tional strength is the ability of the neuromuscular system
to perform dynamic eccentric, isometric, and concentric
actions efficiently in a multiplanar environment. This
process allows the appropriate motor program (muscle
activator sequence) to be chosen to perform an activity,
thus ensuring that the right muscle contracts at the right
joint, with the right amount of force, and at the right time.
If any component of the kinetic chain is dysfunctional
(such as short muscle, weak muscle, joint dysfunction),
neuromuscular control is altered. This decreases force pro-
duction, force reduction, and stabilization. If the kinetic
chain is out of alignment, the individual will have decreased
structural efficiency, functional efficiency, and perfor-
mance. For example, if one muscle is tight (altered length-
tension relationships), the force couples around that
particular joint are altered. If the force couples are altered,
the normal arthrokinematics is altered.

Arthrokinematic inhibition is the neuromuscular phenom-
enon that occurs when a joint dysfunction inhibits the




muscles that surround the joint. For example, a sacroiliac
joint dysfunction causes arthrokinematic inhibition of
the deep stabilization mechanism of the lumbo-pelvic-
hip complex (transversus abdominis, internal oblique,
multifidus, and lumbar transversospinalis). All of these
neuromuscular phenomena occur secondary to postural
dysfunction.

DEVELOPMENT OF KINETIC CHAIN—RELATED
MUSCLE IMBALANCES

Muscle imbalances are caused by postural stress, pattern
overload, repetitive movement, lack of core stability, and
lack of neuromuscular efficiency. Kinetic chain dysfunc-
tion typically results in predictable patterns. Although
each individual will display the pattern somewhat
differently, the following information provides a concep-
tual way of understanding integrated function and dys-
function. These dysfunctional patterns can be called serial
distortion patterns and synergistic dominance.

Vladimir Janda discovered that muscles react to pain or
excessive stress in predictable patterns. He found that
certain muscles tend to become overactive, short, and
tight, and describes these muscles as having a postural or
stabilizing function. He found that other muscles tend
to become inhibited and weak, and noticed that most
of these muscles were concerned with movement rather
than stability. Muscles of the body can be classified on the
basis of which muscles have primarily a stabilizing role,
and which muscles have primarily movement roles.
Many terms are used to describe these muscle functions.
Two more accurate terms that have been suggested for
these groups are tightness-prone stabilizer (postural) and
inhibition-prone mover (phasic). These categorizations are
controversial because most muscles can function in both
roles (Box 4-3). Tonic/postural/stabilizing muscles play a
primary role in maintenance of posture and joint stability.
The primary role of the phasic/mover muscles is quick
movement. Tonic/postural/stabilizing muscles react to
stress by becoming short and tight, and phasic/mover
muscles react to stress by becoming inhibited and weak.

The phasic/mover muscle group is characterized as
being prone to developing tightness; it is readily activated
during most functional movements and is overactive in
fatigue situations or during new movement patterns. The
stabilization group is prone to weakness and inhibition, is
less activated in most functional movement patterns, and
fatigues easily during dynamic activities. If the phasic/
mover group is prone to tightness and overuse, this can
cause reciprocal inhibition of its functional antagonists.
This inhibition leads to poor neuromuscular efficiency and
further postural dysfunction. Furthermore, if the stabiliza-
tion group is prone to weakness, synergistic dominance
(discussed later) can result.

An important difference between the two muscle groups
is that a small reduction in strength of an inhibition-prone
muscle initiates a disproportionately larger contraction of
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BOX 4-3 Movers and Stabilizers in Muscles

of the Human Body

Movement Group
Gastrocnemius /soleus
Adductors

Homstrings

Psoas

Tensor fasciae latae
Rectus femoris
Piriformis

Erector spinae
Pectoralis minor/major
Laissimus dorsi

Stabilization Group
Peroneals

Anterior tibialis
Posterior tibialis

Vastus medialis oblique
Gluteus maximus,/medius
Transversus abdominis
Internal oblique
Multifidus

Deep erecfor spinae
Transversospinalis

Teres major Serratus anterior

Upper trapezius Middle /lower trapezius
Levator scapulae Rhomboids
Sternocleidomastoid Teres minor

Scalenes Infraspinatus

Teres major Posterior deltoid

Longus colli//capitis
Deep cervical stabilizers

the antagonist tightness-prone muscle. Because work and
recreational activities favor tightness-prone muscles getting
stronger, tighter, and shorter as inhibition-prone muscles
become weaker and more inhibited, unless fitness pro-
grams are balanced, dysfunctional patterns are exacerbated,
and the length-tension relationship becomes important.
Some muscles, such as the quadratus lumborum and sca-
lenes, can react with tightness or weakness.

In addition to the causes of muscle dysfunction listed
previously, muscle injury, training protocols, reduced
recovery time, chronic pain, and inflammation create dis-
turbances in normal muscle function and may stimulate a
neurologically based tightness or weakness in a muscle. In
a force couple relationship, muscles work together to
produce movement or dynamic force joint stability. Serial
distortion patterns in the kinetic chain disrupt force couple
relationships.

A serial distortion pattern is the state in which the
functional and structural integrity of the kinetic chain is
altered and in which compensations and adaptations occur
(Figure 4-10). These distortion patterns can be described
as follows:

» Upper crossed syndrome (Figure 4-11)
* Lower crossed syndrome (Figure 4-12)
 Pronation distortion syndrome (Figure 4-13)

A short, tight muscle is held in a sustained contraction.
The muscle is constantly working, consumes more oxygen
and energy, and generates more waste products than a
muscle at rest. Circulation is decreased because the muscle
is not performing its normal function as a pump, which
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Normal length-
tension relationship

Normal force couple relationship

Optimal sensorimotor integration

Normal
arthrokinematics

Effective reflex | Normal
anterior orthokinematics
Optimal neuromuscular efficiency
Normal firing pattern [ Joint health
Optimal tissue recovery
Altered

Altered length-
tension relationship

Altered reflex control

Altered firing patterns

Synergistic
dominance

Altered force couple relationship

arthrokinematics

Altered sensorimotor integration

Altered
osteokinematics

Altered neuromuscular efficacy

Joint degeneration

Tissue fatigue

Inhibits repair function

FIGURE 4-10 Overview of neuromuscular confrol. (Data from Chaitow L, Delany JW: Clinical applications of

neuromuscular techniques, vol 1, The upper body, Edinburgh, 2001, Churchill Livingstone.)
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Weak muscles

Tight muscles

Arthrokinematic

Neuromuscular

I I dysfunctions dysfunction
Rhomboids Pectoralis l l
I major/minor Co-Cl B
f [ I cervical
Medial/lower protraction
trapezius Levator scapulae Cervico-thoracic
| | | '
Serratus anterior Upper trapezius AC joint Sqapylar
winging
I I I I
Teres Lattisimus dorsi Sl joint
minor/infraspinatus I Early/excessive
I scapular
Subscapularis elevation

Posterior deltoid

Longus
colli/capitis

Sternocleidomastoid

FIGURE 4-11 Upper crossed syndrome flow chart. (Data from Chaitow L, Delany JW: Clinical applications of

neuromuscular technigues, vol 1, The upper body, Edinburgh, 2001, Churchill Livingstone.)
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Weak muscles

Tight muscles

Lower
abdominals

Psoas

Arthrokinematic

Neuromuscular

Multifidus

Superficial
erector spinae

dysfunctions dysfunctions
[ I
Thoracic/rib Altered hip
I extension
Sl joint |

Deep erector
spinae

Rectus femoris

lliosacral joint

Decreased frontal
plane
stabilization

Gluteus maximus

Adductors

lliofemoral joint

Gluteus medius

Tensor fascia lata

Biceps femoris

Quadratus
lumborum

Proximal
tibio-fibular joint

Increased lumbar
extension

STJ

FIGURE 4-12 lower crossed syndrome flow chart. (Data from Chaitow L, Delany IW: Clinical applications of

neuromuscular techniques, vol 1, The upper body, Edinburgh, 2001, Churchill Livingstone.)
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| [ L Decreased
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VMO Medial ' |
I hamstrings TTJ
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Biceps femoris frontal and
I TFL/ITB Sl joint transverse
IS joi plane control at
. [ joint
Gluteus medius PS joint the knee
Psoas
I
Increased

compensation in
core stabilization

FIGURE 4-13 Pronation distortion syndrome flow chart. (From Chaitow L, Delany JW: Clinical applications of

neuromuscular technigues, vol 1, The upper body, Edinburgh, 2001, Churchill Livingstone.)




can lead to ischemia and may cause the pain receptors to
fire. Sustained tension in the muscle pulls on its attach-
ments to the periosteum, joint capsule, and ligaments,
creating increased pressure, uneven forces, and excessive
wear in the joint. Short, tight muscles often compress
nerves between muscles or through a muscle; this is a form
of impingement syndrome.

Long weak muscles are unable to support joint stability
and contribute to poor posture, excessive tension and
compression, and abnormal joint movements. Muscle
activator firing pattern sequences and gait reflexes are
disturbed.

Inhibited muscles interfere with vascular and lymphatic
movement.

Massage application as described in this book is particu-
larly effective in dealing with these conditions and sup-
ports other professional treatments. Massage lengthens
short tight muscles, normalizes firing patterns, and in-
creases tissue pliability. These benefits support therapeutic
exercise to treat long weak and inhibited muscles. In other
words, treatment involves massage and stretching of short
tight muscles and exercise for long weak muscles.

Reciprocal inhibition is the process whereby a short
muscle with increased tone, the psoas for example, causes
decreased neural stimulus in its functional antagonist, the
gluteus maximus. This process results in decreased force
production by the prime mover and leads to compensa-
tion by the synergists, a process called synergistic dominance.
This process leads to altered movement patterns and is
assessed and treated with muscle activator firing pattern
sequences. Synergistic dominance often occurs as the
result of improper training, including overtraining, and
fatigue. Athletes may complain of heavy or labored move-
ment if synergistic dominance is occurring.

As an example of synergistic dominance, if a client has
a weak gluteus medius, then synergists (tensor fasciae latae,
adductor complex, and quadratus lumborum) become
dominant to compensate for the weakness. This alters
normal joint alignment, which further alters normal length-
tension relationships around the joint where the muscles
attach. The combination of poor posture and muscle
imbalances causing reciprocal inhibition and synergistic
dominance leads to altered joint alignment. Altered joint
alignment is the result of muscle shortening and muscle
weakness. Altered arthrokinematics (joint movement) is
further altered secondary to altered force couple relation-
ships. If synergists are dominant, normal joint movements
are altered because muscles are firing out of sequence. This
is a continuous and cyclic process. Muscle shortening,
muscle weakness, joint dysfunction, and decreased neuro-
muscular efficiency can all initiate this dysfunctional
pattern.

Consider the knee as one of the most used and abused
joints in athletic activity. An injury to the knee typically
causes the joint to be held in sustained flexion during
the acute phase. This position is the least-packed joint
position, can accommodate increased fluid, and is the
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most comfortable. This position pulls the soft tissue
on the medial and lateral aspects of the knee into an
abnormal posterior alignment with the posterior short
and anterior long. This misalignment creates abnormal
torsion in the skin, muscles, tendons, and ligaments of
the medial and lateral aspects of the knee, shortening
of structures at the back of the knee, and weakening
of the medial quadriceps, particularly the vastus medialis
oblique at the distal end of this muscle. Increased torsion
causes a decreased flow of fluids in the area, leading to a
decreased ability for repair and the tendency for tissue
layers to stick together and form adhesions. The sus-
tained position eventually becomes fibrotic, and the knee
ends up stuck in flexion and unable to fully extend. At
the very least, performance is diminished. Compromised
patterns body-wide will begin to occur, and reinjury is
likely. Also, compensation patterns in other parts of the
body become prone to injury, including a tendency for
tissue layers to stick together and for adhesions to
develop. So what is the next step? No recipe has been
defined; clinical reasoning is essential and revolves
around the following.

KEY POINTS

* Apply therapeutic massage with an intelligent focus.

+ Normalize soft tissue structures by increasing pliability
and separation of the tissue layers.

Massage can potentially do the following;:

e Create a mechanical force—tension, bind, shear, or
torsion—on the fibers to encourage relaxation

+ Reintroduce controlled acute inflammation to signal
regeneration of connective tissue structures

+ Create a piezoelectric effect (mechanical energy is
transformed into electrical energy). The piezoelectric
effect increases cellular activity, tissue repair, and
alignment.

* Normalize fluid movement, rhythmic cycles of joint
compression and decompression (traction), rocking,
and specific methods such as lymphatic drain to restore
the natural rhythmic movement of the body’s fluids

* Normalize autonomic nervous system, neurotransmit-
ter, and endocrine functions. Deliberate use of stimula-
tion or inhibition and pressure levels encourages
appropriate neurochemical function.

SUMMARY

Massage targets both connective tissue and the neuromus-
cular aspect of muscle tissue function because tension in
a muscle and its fascia is created by both active and passive
elements. Passive elements include collagen fibers and
ground substance, which are influenced by introduction
of various mechanical forces through massage. Because
muscle contains ground substance, it demonstrates viscous
behavior. It becomes thicker and stiff when it is stretched
quickly, is cold, or is immobilized. It becomes more




fluid-like when it is stretched slowly or when it is heated.
Active components include the contractile proteins actin
and myosin and the nerves’ massage interactions with the
neurochemical stimulus.

The most important signs of impaired muscle function

are the following:

Increased muscle motor tone: occurs when muscles are
held in a sustained contraction

Muscle inhibition: a muscle may be functionally weak,
which creates joint instability and causes others to
become hypertonic in compensation

Muscle imbalance: this change in function in the
muscles crossing a joint occurs when certain muscles
react to stress by getting shorter and tight and others
become longer and weak. This is an important factor in
chronic pain syndromes because this imbalance alters
the movement pattern of the joint.

Joint dysfunction: muscle dysfunction creates an
uneven distribution of forces on the weight-bearing
surfaces of the joint.
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» Abnormal muscle firing pattern sequences: muscle dys-
function is often expressed by improper contraction
sequences.

The reader is strongly encouraged to maintain active
study of anatomy and physiology. Unit Two discusses this
information in relation to massage benefits, assessment,
and treatment plan development. Unit Three explores the
related issues of sport pathology and uses this base to build
treatment plans.
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Visit the Evolve website to download and complete the following exercises.

1 Using the index, locate and summarize various con-
tents in this book related to connective tissue and
function. Include concepts of assessment, treatment
outcomes, contraindications, and benefits (list page
numbers).

2 Using the index locate and summarize content in this
book related to joint function. Include concepts of

assessment, treatment outcomes, contraindications,
and benefits (list page numbers).

3 Using the index, locate and summarize the content
in this book related to muscular function. Include
concepts of assessment, treatment outcomes, contra-
indications, and benefits (list page numbers).
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OBJECTIVES
After completing this chapter, the student will be able to perform the following:

1

2
3
4
5
6
7

o oo

Define fitness.

List the benefits of exercise.

Describe how exercise is part of a fitness program.

Explain the importance of proper breathing to fitness.

List and explain the components of a fitness program.

Explain intensity, duration, and frequency as these terms relate to a conditioning program.

Explain why it is important to include endurance, aerobic exercise, adaptation, and training
stimulus threshold in a therapeutic exercise program.

Explain the importance of core sirength as it relates fo functional training.
List the major energy-producing systems in the body and their implications for fitness programs.

10 Identify the physiologic changes that occur with exercise.

11 List and describe the three main components of an exercise program that targets fitness.
12 Incorporate strength fraining into physical fitness.

13 Describe how flexibility supports an exercise program.

14 Explain the transition from fitness training to sport-specific training.

KEY TERMS

Adaptation Core Training Interval Training
Aerobic (Oxygen) System Deconditioning Overload Principle
Aerobic Exercise Duration Phosphagen System
Aerobic Exercise Training Endurance Physical Fitness Program
Anagrobic Glycolytic System Energy Specificity Principle
Breathing Dysfunction Energy Systems Strength Training
Circuit Training Exercise Stretching
Circuit-Interval Training Exercise Intensity Therapeutic Exercise
Conditioning Flexibility Torque

Confinuous Training Force Warm-up

Cool-down Frequency

Core Strength Functional Training
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us healthy, mobile, strong, and flexible. The outcome
of appropriate exercise, proper nutrition, and emo-
tional and spiritual balance is the foundation for fitness.
Benefits from physical activity include the following:
* Decreased risk of death from coronary heart disease and
of developing hypertension, colon cancer, and diabetes
+ Improved muscle strength and stamina
* Improved mood and increased general feeling of
well-being
+ Decreased symptoms of anxiety and depression
+ Increased control of pain and joint swelling associated
with arthritis/arthrosis

Fitness is essential. Regular physical activity helps keep

BEING FIT

Objectives

1. Define fitness.
2. List the benefits of exercise.
3. Describe how exercise is part of a fitness program.

Fitness is about improving physical abilities, health, and
well-being. Physical fitness, the target of this chapter, can
be described as the capacity to perform physical activity.
Because athletic performance is a physical activity, it makes
sense that the foundation of physical performance is physi-
cal fitness. Exercise is essential in maintaining the body’s
overall well-being. Even modest amounts of exercise can
substantially diminish the chances of dying from heart
problems, cancer, or other diseases. Performing physical
work requires cardiorespiratory functioning, muscular
strength and endurance, and musculoskeletal flexibility. To
become physically fit, individuals must participate regu-
larly in therapeutic exercise—that is, some form of physi-
cal activity that challenges all large muscle groups and the
cardiorespiratory system, and promotes postural balance.

Any exercise and stretching program must begin slowly.
Activity levels can be increased gradually each week. It
takes about 8 weeks for those who are new to a program
to reach a level of comfort. Additional activities may be
added gradually once the body adapts. Whether a person
is a competing athlete, is exercising as part of a weight
reduction program, or is using exercise to support a well-
ness lifestyle, massage can assist in achieving and maintain-
ing fitness. Peak athletic performance is achieved from a
base of physical fitness.

Deconditioning occurs with prolonged inactivity. Its
effects are frequently seen in someone who has had an
extended illness. These effects are also seen, although pos-
sibly to a lesser degree, in the individual who is sedentary
because of lifestyle or increasing age. Decreases in maximal
oxygen consumption, cardiac output, and muscular strength
occur very rapidly. Balance is needed between training and
recovery to prevent both overtraining and deconditioning.
People with disabilities require regular physical activity just
as much as others without disabilities.

Additional benefits are especially important for people
with disabilities because regular physical activity can lessen
the probability of developing other physical or mental
conditions associated with the disability. These secondary
conditions include obesity, pressure sores, infection,
fatigue, depression, and osteoporosis. Such conditions can
lead to further disability and possible loss of physical
independence.

Many people with disabilities are more prone than the
general population to underuse, overuse, or misuse of
various muscle groups. For instance, a person who uses a
wheelchair may have very well-developed anterior muscles
from pushing the chair but may need to develop the upper
back muscles. Structured exercise and massage can help to
balance out these differences. Because of adaptation of the
body to compensate for a disability, other body areas are
overused. If the lower extremities are affected, fluid move-
ment (circulation and lymphatic) is compromised. Massage
can target both of these areas and can support the fitness
program.

Developing the physical capacity and strength to
move around and perform daily life activities can assist
those with disabilities to accomplish or sustain their
independence. Physical fitness programs can also help
lessen or even reverse some of the physiologic changes
that are associated with aging, including loss of the
following:

+ Lean muscle tissue and strength

 Aerobic capacity

* Flexibility

+ Balance

* Bone density

+ Cognitive functions, especially the speed of memory

Staying active often helps if activity is limited because
of medical conditions such as arthritis/arthrosis or osteo-
porosis, which may impair the individual’s ability to
perform important daily activities such as driving, walking
up stairs, and lifting groceries more comfortably.

Regular physical activity can prevent and in some cases
reverse some of these changes. It can also help to prevent
many conditions associated with aging, such as coronary
artery disease, high blood pressure, stroke, diabetes, depres-
sion, and some cancers.

What used to be considered diseases of middle age are
now showing up in adolescents. This is a major concern.
These problems usually occur in conjunction with child-
hood and adolescent obesity.

Certain well-known risk factors lead to heart disease,
including obesity, high blood pressure, high cholesterol,
low levels of “good” (high-density lipoprotein [HDL]) and
high levels of “bad” (low-density lipoprotein [LDL]) cho-
lesterol, diabetes, cigarette smoking, and family history of
heart disease. Exercise has a dramatic effect on almost all
of these risk factors by
+ Promoting weight loss as a result of increasing calories

burned
+ Controlling blood pressure through exercise and diet



+ Improving cholesterol levels. In particular, aerobic exer-
cise raises blood levels of HDL cholesterol. HDL cho-
lesterol carries LDL cholesterol to the liver, preventing
it from clogging arteries.

* Reducing the tendency for smoking and other detrimen-
tal behaviors, because exercise calms nervous tension
Any muscle, including the heart, is strengthened by

exercise. A well-conditioned heart has a low resting heart

rate. The fewer times it has to beat each minute, the longer
it rests between beats, and the less strain is put on it.

Conditioning the heart involves identifying a safe and
normal heart rate and determining an appropriate training
range. The predicted maximum heart rate is the highest
number of beats per minute that is safe during the exercise
session. This rate can be determined in two ways. An
exercise stress test can determine the heart rate by calculat-
ing it with a simple formula: 220 minus the person’s age.
For example, a person 30 years old would have a predicted
maximum heart rate of 190 beats per minute.

During exercise, the heart rate must be brought into the
training range, which is 70% to 85% of the maximum rate.
This is the heart rate that best conditions the heart. The
30-year-old individual with a predicted maximum heart
rate of 190 would have a training range of 125 to 160 beats
per minute.

Heart rate monitors are available, or you can take the
pulse manually. The easiest place to take the pulse rate
during exercise is at the side of the throat on the carotid
artery. Place the index and middle fingers at the base of
the neck on either side of the windpipe, and count the
heartbeats for 15 seconds. Multiply this number by 4. This
yields the number of heartbeats per minute.

The type of aerobic activity makes no difference as long
as a training range is reached. Ideally, the heart rate is
maintained in the training range for at least 20 minutes 3
times a week. However, research shows that even less
exercise—10 minutes 3 times a week—can produce health
benefits. A little exercise is better than none at all.

Log on to your Evolve website for more information about weight
management and physical activity guidelines.

BREATHING
Objective

4. Explain the importance of proper breathing to fitness.

OVERVIEW OF BREATHING FUNCTION

Proper breathing at all times is important. If breathing is
not effective, the ability to exercise is compromised.
Breathing patterns, both functional and dysfunctional,
serve as a direct link to altering autonomic nervous system
patterns, which in turn affect endocrine function and
mood, feelings, and behavior. Especially when working
with athletes, the breathing function may be a causal factor
in many soft tissue symptoms (Figure 5-1).

CHAPTER 5 Fitness First

The shoulders should not move during normal relaxed
breathing. The accessory muscles of respiration located in
the neck area should be active only when increased oxygen
is required during physical activity. These muscles (trans-
verse, sternocleidomastoid, serratus posterior superior,
levator scapulae, rhomboids, abdominals, and transverse
lumborum) may be constantly activated for breathing
when forced inhalation and expiration are not needed.
This will result in dysfunctional muscle patterns and there-
fore dysfunctional breathing. This is the pattern for sym-
pathetic dominance breathing.

If the athlete does not balance oxygen/carbon dioxide
levels through increased activity levels, overbreathing in
excess of physical demand can occur. Patterns of breathing
dysfunction (overbreathing) are quite common in the ath-
letic population. This can occur for a variety of reasons,
including inability to achieve parasympathetic dominance
(relaxation) after training or competition; dysfunction of
respiratory muscles (Box 5-1); or restricted structure, par-
ticularly of the ribs and thoracic vertebrae.

Appropriate massage is effective in treating soft tissue
dysfunction, whereas joint manipulation of some type
(e.g., chiropractic) may be necessary for treating facet and
costal rib restrictions.

Overbreathing affects performance and decision
making. Chronic breathing dysfunction patterns interfere
with training by causing fatigue and interfering with sleep
and recovery. Because overbreathing perpetuates the fight-
or-flight response (sympathetic dominance), any perfor-
mance or cognitive process requiring controlled and
calculated movement and decision making is compro-
mised. Athletes in general may have difficulty managing
aggressive behavior. Sympathetic dominance may result
in behavior such as a golfer hitting a putt too hard, a
football player jumping offside because his timing is off,
a quarterback overthrowing to receivers, and a receiver
being a little ahead of the football. Baseball pitchers, field-
ers, and batters are affected when visual perceptions are
altered. Basketball players are especially vulnerable, and
shooting accuracy is affected by sympathetic dominance
and overbreathing.

Assessment for functional breathing problems is very
important. If breathing issues are apparent, the athlete
should be referred to his or her physician for evaluation
to rule out a serious pathology such as asthma, chronic
bronchitis, and cardiac and endocrine disorders. Those
with cardiac and/or respiratory conditions are prone to
breathing dysfunction. To recognize and then develop an
appropriate treatment plan, a brief overview of breathing
functions is presented here, and an assessment and treat-
ment plan are suggested with a basic protocol in Unit Two.
It is strongly suggested that the text Multidisciplinary
Approaches to Breathing Pattern Disorders' be obtained and
studied thoroughly.

1. Chaitow L, Bradley D, Gilbert C: Multidisciplinary approaches fo breathing pattern disorders, Edinburgh,
2002, Churchill Livingstone.
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FIGURE 5-1 Respiratory muscles. Contraction of the diaphragm is the main factor producing inspiration during
normal, quiet breathing; expiration is a passive process in this type of breathing, caused by passive recoil of the lungs. Active
breathing requires the activity of additional muscles and involves energy expenditure for both inspiration and expiration. (Netter
illustration from www.nefferimages.com. ©Elsevier Inc. All rights reserved.)

PHASES OF BREATHING

Breathing includes three categories of the phase of inspira-
tion (bringing air into the body) and two categories of the
phase of expiration (moving air out of the body).

Quiet inspiration takes place when an individual is resting
or is sitting quietly. The diaphragm and external intercos-
tals are the prime movers. When deep inspiration occurs, the
actions of quiet inspiration are intensified. When people
need more oxygen, they breathe harder. Any muscles that
can pull the ribs up are called into action. Forced inspiration
occurs when an individual is working very hard and needs
a great deal of oxygen, such as during aerobic exercise. Not
only are the muscles of quiet and deep inspiration working,
but the muscles that stabilize and/or elevate the shoulder
girdle to lift the ribs directly or indirectly are working as
well. The expiration phase is divided into two categories:
quiet expiration and forced expiration. Quiet expiration is
mostly passive. It occurs through relaxation of the external
intercostals and elastic recoil of the thoracic wall and
tissues of the lungs and bronchi, with gravity pulling the

rib cage down from its elevated position. Essentially no
muscle action is occurring. Forced expiration uses muscles
that can pull down the ribs and muscles that can compress
the abdomen, forcing the diaphragm upward.

Normal breathing consists of a shorter inhale in relation
to a longer exhale. The ratio of inhale to exhale is 1 count
inhale and 4 counts exhale. The ideal pattern ranges
between 2 and 4 counts for the inhale and between 8 and
16 counts for the exhale. Reversal of this pattern, in which
the exhale is shorter and the inhale longer, serves as the
basis of breathing pattern dysfunction. Massage methods,
along with retraining breathing, can help restore normal
function.

Observation indicates whether the client is using acces-
sory muscles to breathe; in this case, chest movement
is concentrated in the upper chest instead of in the lower
ribs and abdomen. The shoulders should not move up
and down during relaxed breathing. Accessory breathing
muscles will show increased tension and a tendency toward
the development of trigger points if the breathing pattern
is dysfunctional. These situations can be identified by
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BOX 5-1 Breathing Pattern Disorder
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Breathing pattern disorder is a complex set of behaviors that leads to
overbreathing despite the absence of a pathologic condition. It is considered
a functional syndrome because all parts are working effectively; therefore,
a specific pathologic condition does not exist. Instead, the breathing pattern
is inappropriate for the situation, resulting in confused signals to the CNS,
which set up a whole chain of events.

Increased ventilation is a common component of fightorflight
responses. However, when our breathing rate increases but our actions and
movements are restricted or do not increase accordingly, we are breathing
in excess of our metabolic needs. Blood levels of carbon dioxide (CO,) fall,
and symptoms may occur. Because we exhale too much CO, too quickly,
our blood becomes more acidotic. These biochemical changes can cause
many of the following signs and symptoms:

Cardiovasculor. palpitations, missed beats, tachycardia, sharp or dull
atypical chest pain, “angina,” vasomotor instability, cold extremities,
Raynaud’s phenomenon, blotchy flushing or blush area, capillary
vasoconstriction (face, arms, hands)

Neurologic: dizziness; unsteadiness or instability; sensation of faintness
or giddiness (rarely actual fainfing); visual disturbances (blurred or
tunnel vision); headache (often migraine); paresthesia (numbness,
uselessness, heaviness, pins and needles, burning, limbs feeling out
of proportion or as if they “don’t belong”), commonly of hands,
feet, or face, but sometimes of scalp or whole body; intolerance to
light or noise; enlarged pupils (wearing dark glasses on a dull day)

Respiratory. shortness of breath, typically after exertion; initable cough;
fightness or oppression of chest; difficulty breathing, “asthma”; air

hunger; inability to take a satisfying breath; excessive sighing,
yawning, and sniffing
Gastrointestinal: difficulty swallowing, dry mouth and throat, acid
requrgifation, heartburn; hiatal hernia; nausea, flatulence, belching,
air swallowing, abdominal discomfort, bloating

Muscular. cramps, muscle pain (particularly occipital, neck, shoulders,
and between scapulae; less commonly the lower back and limbs),
tremors, twifching, weakness, sfiffness, tetany (seizing up)

Psychological: tension, anxiety, “unreal” feelings, depersonalization,
feeling “out of body,” hallucinations, fear of insanity, panic, phobias,
agoraphobia

Generaf: feelings of weakness, exhaustion; impaired concentration,
memory, and performance; disturbed sleep, including nightmares;
emotional sweating (axillae, palms, and sometimes whole body);
woolly or thick head

Cerebrovascular constriction: a primary response to breathing pattern
disorder; can reduce oxygen available to the brain by about one-half.

Among resulfing symptoms are dizziness, blurring of consciousness,

and, possibly because of a decrease in cortical inhibition, tearfulness

and emotional instabilify.

Other effects of breathing pattern disorder that therapists should
watch for are generalized body tension and chronic inability to relax. In
addition, individuals with breathing pattern disorder are particularly prone
fo spasm (tetany) in muscles involved in “attack posture”; they hunch
their shoulders, thrust the head and neck forward, scowl, and clench
their teeth.

(From Fritz S: Mosby’s fundamentals of therapeutic massage, ed 5, St Louis, 2013, Moshy.)

palpation. Connective tissue changes are common because
breathing dysfunction is often chronic.

Therapeutic massage can normalize many of these con-
ditions and support more effective breathing. It is difficult
to breathe well if the mechanical mechanisms are not
working efficiently. Many who have attempted breathing
retraining have become frustrated by their inability to
accomplish the exercises. They may have more success
after the soft tissue and the mechanisms of breathing
are more normal. Specific protocols that can be used to
assess and address breathing dysfunction are discussed in
Unit Three.

THE PHYSICAL FITNESS PROGRAM
Objective

5. List and explain the components of a fitness program.

Exercise and stretching programs are important parts of
any comprehensive fitness program because they provide
the activity the body was designed to perform. Exercise has
become an essential purpose unto itself. A physical fitness

program needs to be appropriate; it is important to modify
exercise systems and stretching programs to fit individual
needs. Age, maturation, body composition, muscular
strength, cardiovascular endurance, state of heat acclima-
tion, nutritional status, and psychological and emotional
condition should all be considered when designing pro-
grams for different populations.

A physical examination should be conducted before an
exercise program is begun. The increase in energy require-
ments during exercise requires circulatory and respiratory
adjustments to meet the increased need for oxygen and
nutrients; to remove the end products of metabolism, such
as carbon dioxide and lactic acid; and to dissipate excess
heat. The shift in body metabolism occurs through coor-
dinated activity of all systems of the body—neuromuscular,
respiratory, cardiovascular, metabolic, and hormonal.

Age is not as much a risk as is straining an uncondi-
tioned heart. If a sedentary person’s heart is only border-
line healthy, a conditioning program could put him or her
at risk for a heart attack. Appropriate exercise prescriptions
should be developed and monitored by those with special-
ized training such as exercise physiologists and athletic
trainers. The massage therapist does not develop specific
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therapeutic exercise protocols but does need to understand
the aspects of an exercise program and to support the
process with appropriate massage application.

When beginning an exercise program, the client should
start slowly and gradually increase the duration of exercise
up to 20 minutes or more during each session. The exercise
should not be a long, strenuous workout on the very first
day. Often people will overtrain, or attempt to proceed too
fast. If this happens, risks for fatigue, muscle injury, and
stress are increased. These individuals find, instead of ben-
efits, that they are sore and become discouraged. It is
common for the person to seek massage for these symp-
toms. However, because the problem is related to incorrect
exercise plan implementation, the massage therapist may
find it necessary to refer the client to an exercise physiolo-
gist or athletic trainer.

Overtraining may decrease immune function, which
increases susceptibility to colds and infections. Several
studies have shown that intense daily training reduces
resistance to infectious diseases such as colds and the flu.
The massage therapist should be aware that infection is a
symptom of overtraining.

Long training sessions can decrease exercise effective-
ness. Although exercise is a great way to reduce stress and
anxiety and to lift mood, high-intensity training may coun-
teract the pleasurable and mood-normalizing effects.
Research has shown that increased training intensity can
create feelings of tenseness, depression, and anger.

Those who are deconditioned; are rehabilitating from
an injury, cardiac event, or stroke; or have experienced
prolonged inactivity have to regain fitness.

CONDITIONING

Objectives

6. Explain intensity, duration, and frequency as these
terms relate to a conditioning program.

7. Explain why it is important to include endurance,
aerobic exercise, adaptation, and training stimulus
threshold in a therapeutic exercise program.

8. Explain the importance of core strength as it relates to
functional training.

Conditioning is improving the physical state with a
program of exercise. Fitness supports general health and
wellness for everyone. Conditioning builds on fitness to
prepare the athlete for specific sport performance. The
goal of conditioning is to optimize the performance of
the athlete while minimizing the risks of injury and
illness.

A strength and conditioning coach is often responsible
for the conditioning program. All sports differ in the rela-
tive importance of the agility, speed, aerobic endurance,
anaerobic power and capacity, strength, flexibility, balance,
and coordination required to excel. These factors must be

taken into account when successful conditioning pro-
grams are designed for individual athletes. A conditioning
program should prioritize the importance of each of these
athletic demands.

An important aspect of the conditioning program is
functional training. Functional training involves activities
that target integrated movement patterns performed in
everyday life that can improve balance, core stabilization,
strength, and flexibility.

Functional training is designed so that balance and
stability are increased by requiring the athlete to control
body weight in all movement planes while being chal-
lenged with unstable conditions such as wobble boards,
exercise balls, slant boards, and so forth.

The exercises are multijoint, multiplanar, proprioceptive-
based activities that involve deceleration (force reduction),
acceleration (force production), and stabilization; con-
trolled amounts of instability; and management of gravity,
ground reaction forces, and momentum. For example, an
athlete will be standing on a wobble board while throwing
and catching a ball. Another example of functional train-
ing is sitting on an exercise ball and maintaining balance
while alternately lifting one foot off the floor.

CORE STRENGTH

All people need core strength, or core stabilization train-
ing, to achieve physical fitness. The athlete’s success is
related to how strong and flexible his or her muscles are
in the midsection. Core strengthening should be an essen-
tial part of all fitness programs. The trunk is the platform
around which all multijoint and multiplanar motions
occur. Exercising with a weak or dynamically unstable core
is like running on a surface covered with marbles. Being
out of control or off balance in the trunk increases the
need for compensatory strained motions in adjacent joints.
Recent evidence suggests that female athletes with a weak
core are more likely to sustain tears of the anterior cruciate
ligament. Lack of core strength is a cause of falls leading
to injury in the elderly.

A strength-training program cannot be effective without
training core muscles in the body. The body is an inte-
grated system, not just an accumulation of parts and pieces
that can be individually sport-trained.

CORE TRAINING

Core training is essential for fitness and performance. Core
training is an attempt to centralize the strength, flexibility,
coordination, and power of the body into the most power-
ful region of the body—the hips and torso. The intent is
to strengthen muscle groups that stabilize the skeletal
structure. These are primarily muscles in the thoracic area
that determine posture and link the upper and lower body.
Muscle groups that are strengthened with core training
generally do not have the range of motion needed for
movement, but they are the stable “platform” from which
the arms and legs work.



When the abdominal muscles work in isolation, they
bend the spine forward and flex it or twist it to one side,
but when they work in conjunction with the powerful hips
and extensor muscles of the back, they create spine stabil-
ity. When the muscles of the hips and trunk work together,
they form a functionally stabilizing unit.

Core training is not about strength. Rather, it is about
stability, stamina, and coordination. Strength is the ability
to produce force, whereas stability is the act of controlling
force. This is an extremely important distinction. The word
core represents the central part of the body—the torso and
hips. The core is the powerhouse of the body. Even though
the abdominal muscles are an important part of the core,
core training is not about abdominal conditioning. The
abdominals should never be totally isolated in training
because they are never totally isolated in movement.
Abdominal muscles work in coordination with the adduc-
tor and hip muscles during activity.

The center of mass, the midsection, is the point of
stability. When the midsection is off balance, the body is
off balance. If this area is strong and stable, the body has
a platform from which to generate coordinated activity.

If mobility and stability are inadequate, the core will
compensate in some way. The core functions through
reflex reactions based on movement, balance, and task.
These reflexes cannot function normally if the core must
compensate for hip tightness, poor abdominal strength,
poor balance when standing on one foot, or tightness with
torso rotation.

Examples of core training include basic yoga and the
mat work developed by Joseph Pilates. These are basic,
no-nonsense approaches that demand more strength from
the core than from the extremities if done correctly. Many
athletes are able to move large amounts of weight in rela-
tionship to their body weight but have a very hard time
getting through some of the basic core movements of yoga
or Pilates. It may appear that this happens because of lack
of flexibility, but actually core stability is the determining
factor. These people are not weak, and they have been
successful in the weight room, but they are unsuccessful
in balancing the body by developing the core. The strength
of the extremities is not supposed to exceed the strength
of the core. The core is the foundation of power and
strength.

Almost every movement in sports requires a transfer of
energy—from arm to arm, from arm to leg, from leg to arm,
or from leg to leg—and the core is the common denomina-
tor. Core training should lay the foundation for strength,
power, speed, and agility training. The core balances the
network of forces acting on the body and redistributes
those forces appropriately. The core attempts to compen-
sate for differences between right and left shoulder flexibil-
ity, right and left hip flexibility, and poor flexibility in the
spine. Without proper flexibility, the core ends up absorb-
ing some of those forces. This can cause injury and loss of
power. Serious athletes cannot afford either.
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The definition of stability is the ability to control move-
ment and force, not the production of movement or the
generation of force. Therefore, the best core training pro-
grams require the spine to be held in a natural or neutral
position while breathing and while moving the arms and
legs in motions that mimic the functional ways in which
the core will be stressed in a given sport or activity.

Core training targets individual muscles and small
groups of muscles. Awareness of specific muscles or muscle
groups is the first step in improving various posture and
form issues. Massage supports core training by reducing
tension in muscles that may be sending reciprocal inhibi-
tion signals to the core muscles. Massage that lengthens
the short muscles reduces inhibition signals, allowing exer-
cise to be effective.

Core training focuses on muscular areas of the abdomi-
nals, including obliques and transverse abdominals, upper
and lower back muscles, hips (gluteals, hip flexors, psoas),
outer and inner thighs (abductors and adductors), ham-
strings, and even pectoralis and triceps.

When a person is riding a bike, gravity dictates that all
downward force generated at maximum output is limited
to the person’s body weight and the opposing force of
pulling up by the opposite crank arm. An additional down-
ward force can be created by pulling up on the handlebars,
thus opposing the tendency for the body to rise as the legs
push down on the pedals with the quads. Because the legs
are attached at the hips, and not at the arms, the stable
platform the arms create must be extended to the hips and
legs through a stable torso.

Similar dynamic examples apply to running and swim-
ming. Having a strong torso helps hold the form together
in the latter stages of an endurance effort when fatigue
occurs.

One misconception about core stability concerns the
activity of the rectus abdominis. Because it is not a major
core muscle, if it is or was dominant, it can inhibit the
obliques and the transversus abdominis, setting up a chain
of events as follows:

1. Rectus abdominis is dominant, which results in inhibi-
tion of abdominal obliques and transversus abdominis.

2. Psoas shortens and inhibits gluteus maximus.

3. Hamstring and lumbar muscles must dominate in
hip extension—hamstrings shorten and become injury
prone.

4. Calf muscles, particularly gastrocnemius, shorten.

5. Tension increases in Achilles tendon and plantar fascia.
This is a fairly consistent pattern. The massage profes-

sional can support core training effectiveness by using

massage to inhibit inappropriate muscle dominance pat-
terns and by assessing and treating muscle activation firing
pattern sequences.

A short sequence of core movements is shown in Figure
5-2. These can all be done without any special equipment;
only a floor with a little padding is needed. The ball is a
beneficial addition to core training.
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FIGURE 5-2 A, Draw-in maneuver. B, Prone core exercises. €, Supine core exercises. D, Ball curl exercises. (From
Fritz S: Mosby’s fundamentals of therapeutic massage, ed 4, St Louis, 2013, Mosby.)



Also recommended is the draw-in maneuver, in which
the abdomen is “hollowed” by drawing the obliques
toward the lumbar area.

ENDURANCE

Endurance is the ability to work for prolonged periods of
time and to resist fatigue. Stamina is another term used to
describe endurance. It includes muscular endurance and
cardiovascular endurance. Muscular endurance refers to
the ability of an isolated muscle group to perform repeated
contractions over a period of time, whereas cardiovascular
endurance refers to the ability to perform large-muscle
dynamic exercise, such as walking, running, swimming,
and biking, for long periods of time.

Effective endurance training must produce a condition-
ing, or cardiovascular, response that is dependent on three
critical elements of exercise: intensity, duration, and
frequency.

Exercise is any and all activity involving force genera-
tion by activated skeletal muscles. Exercise consists of
physical concepts of force, work, power, torque, and
energy.

Force changes or tends to change the state of rest or
motion in matter, or it changes or tends to change the
velocity of an object. In sport, the object may be an
opposing player or a ball. In rehabilitation programs, the
object may be a weight machine. Force may increase or
decrease velocity in a moving object, initiate movement
in a stationary object, or decrease an object’s velocity
to zero.

Torque is a force to produce rotation of an object about
an axis. Torque is an important concept in understanding
all body movements because each joint serves as an axis
of rotation. The principal purpose of a muscle is to produce
torque about the joint(s) over which it functions. This
concept is rather simple when applied to the knee and
elbow joints, which perform in similar fashion to a door
hinge. Assessment becomes more complicated when a
joint such as the shoulder, which is capable of a variety of
movements, or the vertebral column, in which many
muscles and numerous adjacent joints are involved, is
analyzed.

Energy is needed to produce work or heat. During
exercise, all energy released in the muscle that does not
produce work results in heat. The energy of physical exer-
cise can be considered in terms of the potential energy of
the biochemical substances utilized for muscular actions
(adenosine triphosphate [ATP], carbohydrate, and fat).
The actual release of this energy occurs as muscle cells
develop force; heat is generated and kinetic energy works
on the human body or on objects used in an exercise
routine or in a competitive sport.

AEROBIC EXERCISE TRAINING

Aerobic exercise training is an exercise program focused
on increasing cardiorespiratory fitness and endurance.
Training is dependent on exercise of sufficient intensity,
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duration, and frequency to produce cardiovascular and
muscular adaptation in an individual’s endurance. This
is different from training for a particular sport or event,
in which an individual improves in the exercise task used
and may not improve in other tasks or in whole-body
conditioning.

ADAPTATION

Adaptation results in increased efficiency of body function
and represents a variety of neurologic, physical, and bio-
chemical changes within the cardiovascular, neuromuscu-
lar, and myofascial systems. Athletic performance will
improve as a result of these changes, and these systems will
adapt to the training stimulus over time. Significant
changes in fitness can be measured in 10 to 12 weeks.

Adaptation is dependent on the following:

+ The ability of the organism to change
¢ The training stimulus threshold (the stimulus that elicits

a training response)

The person with a low level of fitness will have
greater potential to improve than the one who has a
high level of fitness. However, the adaptive capacity of
the former may be strained, so change usually needs to
occur gradually.

The higher the initial level of fitness, the greater the
intensity of exercise needed to elicit a significant change.
Here again, the person with a low level of fitness will have
greater potential to improve than the one who has high
levels of fitness. For example, a person who has not
engaged in regular exercise and now is exercising to manage
blood pressure will adapt more readily than an active
tennis player getting ready for competition.

Regardless, fitness must be achieved before perfor-
mance. In some instances, an athlete may be overtraining
and undermining fitness. An athletic trainer, exercise phys-
iologist, or physical therapist is best qualified to assess for
the appropriate training threshold. These specialists can
also monitor progression in achieving fitness and then can
indicate when the athlete is ready for performance-based
training.

ENERGY USE AND RECOVERY
Objective

9. List the major energy-producing systems in the body
and their implications for fitness programs.
Individuals engaging in physical activity expend energy.

Activities can be categorized as light or heavy by determin-

ing the energy cost. Most daily activities are light and

aerobic (oxygen-based) because they require little power
but occur over prolonged periods. Heavy work usually
requires energy supplied by both the aerobic and anaero-
bic systems (non-oxygen-based).

Energy systems are metabolic systems involving a series
of biochemical reactions resulting in the formation of ATP,
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carbon dioxide, and water. The cell uses energy produced
from the conversion of ATP to adenosine diphosphate
(ADP) and phosphate to perform metabolic activities.
Muscle cells use this energy for actin-myosin cross-bridge
formation when contracting.

During fitness and performance training, three major
energy systems are activated. These are the phosphagen
system, the aerobic (oxygen) system, and the “in-between”
system (anaerobic glycolytic system). The intensity and
duration of activity determine when and to what extent
each metabolic system contributes.

The body functions somewhat like an internal combus-
tion engine. It burns fuel (nutrients) and oxygen for energy
just as a car engine burns gasoline mixed with oxygen and
gives off heat as it burns energy. Temperature rises during
exercise, and waste products are produced as the body uses
energy.

The body uses carbohydrates in the diet as its energy
source. It converts complex carbohydrates and sugars in
the diet to a fuel substance called glycogen. Glycogen is
found in large amounts in the liver, as well as in muscle
cells. The glycogen in muscles combines with oxygen,
brought in by circulating blood from the lungs, and
releases energy; this is known as the aerobic energy cycle. The
waste products are carbon dioxide and water.

Once the muscle glycogen is exhausted from prolonged
exercise, reserve glycogen is released from the liver and is
carried to muscle cells so that they can continue working.
This glycogen release continues until the body’s supply of
glycogen is totally depleted. At this point, if demand con-
tinues, the body changes fuels and begins to burn fat
instead of glycogen. This is a whole new energy cycle,
called the anaerobic energy cycle. The waste product pro-
duced is lactic acid.

The body can easily rid itself of carbon dioxide and
water, but it has difficulty getting rid of lactic acid. As
exercise continues, lactic acid begins to build up in the
muscles, causing fatigue. This buildup of lactic acid is what
causes the burning pain in exhausted muscles. When exer-
cise ends, the lactic acid is dissipated.

THE PHOSPHAGEN SYSTEM

The phosphagen system supplies energy for brief, high-
power events such as sprints, jumps, vaults, and throws in
track and field; batting, base-running, and fielding in base-
ball; power lifting and Olympic weight lifting; and much
of the blocking and tackling done by linemen in football.
Each of these activities lasts only a few seconds, and the
energy is provided mostly by the breakdown of phospho-
creatine stored in the muscles. Oxygen is not required
during the exertion, so the energy is supplied anaerobically.

If the athlete is using mostly the phosphagen system,
the focus of strength and conditioning is brief, near-
maximal exertion. Massage targets breathing and fluid
movement and parasympathetic dominance to support
recovery.

THE AEROBIC (OXYGEN) SYSTEM

The aerobic (oxygen) system provides most of the energy
for activities that last longer than a couple of minutes and
for recovery between repeats of brief, high-intensity activi-
ties. Daily life activities are aerobic. Other than sprints at
the beginning and end of the race, distance runners and
swimmers and road cyclists rely almost entirely on aerobic
metabolism.

The aerobic system has the following characteristics:

+ Glycogen, fats, and proteins are fuel sources.

* Oxygen is required.

+ ATP is resynthesized in the mitochondria of the muscle
cell. The ability to metabolize oxygen and other sub-
strates is related to the numbers and concentrations of
mitochondria and cells.

* The system predominates over other energy systems
after the second minute of exercise.

Aerobic activity focuses on the cardiovascular system
and the aerobic capacity of the muscles to perform longer-
duration activities that require less than maximal intensi-
ties of exertion. In the weight room, focus should be on
lifting relatively light weights and performing a greater
number of repetitions. This type of fitness program is used
for cardiorespiratory rehabilitation and weight manage-
ment. Again, massage should support recovery. The focus
of massage would include parasympathetic dominance
and arterial circulation.

ANAEROBIC GLYCOGEN BREAKDOWN:
THE “IN-BETWEEN" SYSTEM

For activities that last longer than about 10 seconds but
less than 2 minutes, most of the energy is supplied by the
anaerobic breakdown of glycogen (a carbohydrate) stored
in the muscles. This is sometimes called the “lactic acid”
system or the anaerobic glycolytic system. Events such as
a 400-meter run in track, a 50-meter swim, a series of fast
breaks in basketball, or a series of sprints down the soccer
or football field would require energy from this system.
Strength and conditioning activities would be intermediate
between those recommended for the phosphagen system
and those for the aerobic system.

The anaerobic glycolytic system has the following
characteristics:

* Glycogen (glucose) is the fuel source.

* No oxygen is required.

« ATP is resynthesized in the muscle cell.

+ Lactic acid is produced.

* The system provides energy for activity of moderate
intensity and short duration.

+ It is the major source of energy from the 30th to the
90th second of exercise.

In sports such as soccer, basketball, wrestling, lacrosse,
rugby, tennis, ice hockey, field hockey, and rollerblading,
and during daily life activities, people use both anaerobic
and aerobic metabolism to produce energy. This means



that optimal training for fitness should include a combina-
tion of brief, high-intensity activities along with more pro-
longed, lesser-intensity exertion.

To improve fitness, it is important to increase the supply
of oxygen to the muscles and prevent exhaustion of gly-
cogen reserves.

Recruitment of muscle motor units is dependent on the
rate of work. Fibers are recruited selectively during exercise.
Slow-twitch fibers type I are characterized by a slow con-
tractile response, are rich in myoglobin and mitochondria,
have a high oxidative capacity and a low anaerobic capac-
ity, and are recruited for activities demanding endurance.
These fibers are supplied by small neurons with a low
threshold of activation and are used preferentially in low-
intensity exercise.

Fast-twitch fibers type IIb are characterized by a fast
contractile response, have low myoglobin content and few
mitochondria, have a high glycolytic capacity, and are
recruited for activities requiring power.

Fast-twitch fibers type Ila have characteristics of both
type I and type IIb fibers and are recruited for both anaero-
bic and aerobic activities.

FUNCTIONAL IMPLICATIONS

Bursts of intense activity lasting up to 50 seconds develop
muscle strength and stronger tendons and ligaments. ATP
is supplied by the phosphagen system.

Intense activity for 1 to 2 minutes, repeated after 4
minutes of rest or mild exercise, provides anaerobic power.
ATP is supplied by the phosphagen and anaerobic glyco-
lytic system.

Activity using the large muscles at less than maximal
intensity for 3 to 5 minutes, repeated after rest or mild
exercise of similar duration, may develop aerobic power
and endurance capabilities. ATP is supplied by the phos-
phagen, anaerobic glycolytic, and aerobic systems.

Activity of submaximal intensity, lasting 30 minutes or
longer, taxes a high percentage of the aerobic system and
develops endurance.

An understanding of the metabolic demands imposed
by the sport and the biomechanics of every task executed
by the athlete is necessary. A particular sport does not
usually fall cleanly into one energy system category or
another but rather involves all three (phosphagen system,
glycolytic system, oxidative system) to a greater or lesser
extent. In soccer, for example, all three energy systems are
used. Soccer players must explode to the ball or mark an
opposing player or go up high for a header, but they also
must cover a total distance of approximately 6 miles by
the end of the game, with rest periods of about 3 seconds
every 2 minutes of play.

The energy system that is primarily used will deter-
mine the optimal types of conditioning and strength
training for the sport. For example, jumpers and vaulters
do not need to spend a lot of time running distances over
400 meters or doing multiple sets in the weight room of
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12 and 15 repetitions. The combinations of sets and rep-
etitions used in strength training should be consistent
with the energy requirements and movement patterns of
the sport or desired activity; dictating that strength and
conditioning programs for an offensive tackle in football,
a shortstop in baseball, and an elderly woman struggling
with daily care activities are very different. For the offen-
sive tackle, conditioning should develop strength, muscle
mass, power, quickness, three-step speed, and anaerobic
conditioning capacity. For the baseball shortstop, strength
and muscle mass are not so critical. His or her training
should improve speed, explosive power and quickness,
and the ability to change movement direction instantly.
The elderly woman needs balance and leg strength to
prevent falling.

The physical therapist or strength and conditioning and
positional coaches make decisions regarding the appropri-
ate type of training and implement these programs. The
athlete’s training history is crucial. An individual who has
never followed any kind of strength and conditioning
program must be brought along much more slowly and
carefully than an athlete with advanced training experi-
ence. Each athlete is unique; therefore, performance seg-
ments need to be individually developed. Massage can
support the athlete by managing any discomfort that
accompanies an exercise training program.

PHYSIOLOGIC CHANGES THAT OCCUR

WITH EXERCISE
Objective

10. Identify the physiologic changes that occur with
exercise.

The cardiovascular system and the muscles used will
adapt to the training stimulus over time. Significant
changes can be measured at a minimum of 10 to 12 weeks.
Adaptation results in increased efficiency of the cardiovas-
cular system and of active muscles. Adaptation represents
a variety of neurologic, physical, and biochemical changes
within the cardiovascular and muscular systems. Perfor-
mance improves as a result of these changes.

Changes in the cardiovascular and respiratory systems
as well as changes in muscle metabolism occur with exer-
cise. These changes happen at rest and during exercise. It
is important to note that all of the following training
effects cannot result from one training program. A regular
ongoing process of exercise with a variety of activities is
necessary to achieve and maintain fitness.

CARDIOVASCULAR RESPONSE TO EXERCISE

Stimulation of small myelinated and unmyelinated fibers
in skeletal muscle involves a sympathetic nervous system
response. The sympathetic nervous system response
includes generalized peripheral vasoconstriction and




increased myocardial contractility, increased heart rate,
and hypertension. This results in a marked increase and
redistribution of cardiac output.

Frequency of sinoatrial node depolarization increases
and heart rate increases; a decrease in vagal stimuli occurs,
as well as an increase in sympathetic stimulation. General-
ized vasoconstriction allows blood to be shunted from
nonworking muscles, kidneys, liver, and spleen to working
muscles. The veins of working and nonworking muscles
remain constricted.

Cardiac output increases because of the increase in
myocardial contractility, heart rate, and blood flow through
the working muscle.

A change at rest involves a reduction in the resting pulse
rate with a decrease in sympathetic dominance and lower
levels of norepinephrine and epinephrine. An increase in
parasympathetic restoration mechanisms is noted. A
decrease in blood pressure can occur. Often, blood volume
and hemoglobin are increased; this enhances the oxygen
delivery capacity of the system.

During exercise, the pulse rate is reduced and norepi-
nephrine and epinephrine are decreased. An increase in
cardiac function is noted, along with increased extraction
of oxygen by the working muscle.

RESPIRATORY RESPONSE TO EXERCISE

Respiratory changes occur rapidly, with an increase in gas
exchange by the first or second breath, an increase in body
temperature, increased epinephrine levels, and increased
stimulation of receptors of the joints and muscles. Barore-
ceptor reflexes, protective reflexes, pain, emotion, and vol-
untary control of respiration may also contribute to the
increase in respiration.

Alveolar ventilation, occurring with diffusion of gases
across the capillary-alveolar membrane, increases 10-fold
to 20-fold in heavy exercise to supply the additional
oxygen needed and to excrete the excess carbon dioxide
produced.

Increased blood flow to the working muscle as previ-
ously discussed provides additional oxygen. Also, more
oxygen is extracted from each liter of blood.

Changes that happen at rest include larger lung volumes
because of improved pulmonary function. Changes with
exercise occur because of a larger diffusion capacity in the
lungs resulting from larger lung volumes and a greater
alveolar-capillary surface area. Breathing is deeper and
more efficient.

METABOLIC CHANGES

Muscle hypertrophy and increased capillary density are
observed at rest and with exercise following endurance
training. A noticeable increase in the number and size of
mitochondria increases the capacity to generate ATP
aerobically.

A decreased rate of depletion of muscle glycogen and
lower blood lactate levels at submaximal work levels are
the result of an increased capacity to mobilize and oxidize.
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OTHER SYSTEM CHANGES

Changes in other systems that occur with exercise training

include the following:

» A decrease in body fat, blood cholesterol, and triglyc-
eride levels and an increase in heat acclimatization

* An increase in breaking strength of bones, ligaments,
and tendons

THE EXERCISE PROGRAM
Objective

11. List and describe the three main components of an
exercise program that targets fitness.

Benefits of the exercise program are determined by
intensity, duration, frequency, and maintenance of the
exercise program. The exercise program has three compo-
nents: (1) warm-up, (2) aerobic exercise, and (3) cool-down.
Performance training for athletes can occur as part of the
aerobic portion of the program or directly following it.

EXERCISE INTENSITY

Exercise intensity is based on the overload principle,
which refers to stress on an organism that is greater than
that regularly encountered during everyday life. To improve
cardiovascular and muscular endurance, an overload must
be applied to these systems. For adaptation to occur, the
exercise intensity load must be just above the training
stimulus threshold. Once adaptation to a given load has
taken place, for the individual to achieve further improve-
ment, training intensity (exercise load) must be increased.
Increasing intensity too quickly can result in injury. Train-
ing stimulus thresholds are variable, depending on the
individual’s level of health, level of activity, age, and gender.

Appropriate intensity during exercise does result in con-
ditions that may be uncomfortable for the average person.
Delayed-onset muscle soreness, general stiffness, and mild
fatigue are common and expected. Massage can be used to
minimize the discomfort and therefore supports training.

DURATION

The optimal duration of exercise for cardiovascular con-
ditioning is dependent on the total work done, exercise
intensity and frequency, and fitness level. Generally speak-
ing, the greater the intensity of the exercise, the shorter the
duration needed for adaptation; the lower the intensity of
exercise, the longer the duration needed. A 20- to 30-minute
session is generally optimal at 70% of maximum heart rate.
When the intensity is below the heart rate threshold, a
45-minute continuous exercise period may provide the
appropriate overload. With high-intensity exercise, 10- to
15-minute exercise periods are adequate. Three 5-minute
periods daily may be effective in someone who is decon-
ditioned. Exercise for periods longer than 45 minutes
increases the risk of musculoskeletal injury and soreness.
If the duration must exceed 45 minutes, massage can



minimize the discomfort at least temporarily through
symptom management of pain, aching, and stiffness.

FREQUENCY

Optimal frequency of fitness training is generally 3 to 4
times a week. Frequency varies, dependent on the health
and age of the person. If training is at a low intensity,
greater frequency may be beneficial. Frequency of 2 times
a week does not generally evoke cardiovascular changes,
although individuals who are deconditioned may initially
benefit from a program of that frequency. For those who
are in good general health, exercising 30 to 45 minutes at
least 3 times a week appears to protect against coronary
heart disease. As frequency increases beyond the optimal
range, the risk of musculoskeletal injury and soreness
increases. This may occur during initial stages of rehabilita-
tion protocols. The competing athlete will often exercise
and train every day, which actually works contrary to
achieving fitness and increases injury potential.

Many types of activities provide the stimulus for
improving cardiovascular and cardiorespiratory fitness.
The important factor is exercise that involves large muscle
groups that are activated in a rhythmic, aerobic way. For
specific aerobic activities such as cycling and running, the
overload must use the muscles required by the activity and
must stress the cardiorespiratory system (specificity prin-
ciple). If endurance of the upper extremities is needed to
perform activities, the upper extremity muscles must be
targeted in the exercise program. The muscles trained
develop a greater oxidative capacity, with an increase in
blood flow to the area. The increase in blood flow is due
to increased microcirculation and more effective distribu-
tion of cardiac output. Training benefits are optimized
when programs are planned to meet the individual needs
and capacities of participants. The skill of the individual,
variations among individuals in competitiveness and
aggressiveness, and variations in environmental conditions
all must be considered.

MAINTAINING FITNESS

The frequency or duration of physical activity required to
maintain a certain level of aerobic fitness is less than that
required to improve it. The beneficial effects of exercise
training are reversible. The process of deconditioning
occurs rapidly when a person stops exercising. After only
2 weeks of reduced activity, significant reductions in work
capacity can be measured, and improvements can be lost
within several months. A progressive reconditioning
program is required. This is the task of the strength and
conditioning coach.

WARM-UP

The purpose of the warm-up period is to enhance the
numerous physiologic adjustments that must take place
before physical activity. Physiologically, a time lag exists
between initiation of activity and the need for bodily
adjustments to meet the physical requirements of the body.
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Warm-up results in an increase in muscle temperature.
The higher temperature increases the efficiency of muscu-
lar contraction by reducing connective tissue viscosity and
increasing the rate of nerve conduction.

Warm-up literally means warming up muscle fibers by
increasing body temperature. When breaking into a sweat,
body temperature is elevated by about 2°F, which is appro-
priate for warming. This leads to a wide variety of benefi-
c1a1 physiologic changes:

The warmer muscle fibers get, the softer and more fluid

they become. They are then able to stretch more easily

and to contract more rapidly. The faster a muscle con-
tracts, the stronger it is.

* The higher the temperature of muscle cells, the
faster they are able to metabolize the oxygen and fuel
they need.

» As muscles warm, the response to nerve impulses quick-
ens, causing faster contraction and, therefore, a quicker
response.

»  Warming joints lubricates them, allowing them to move
more freely with less energy expended. This protects the
joints from excessive wear.

* Warm-up gradually increases heart rate and prevents
abnormal heart rhythms. Sudden strenuous exercise
can cause the heart to demand more oxygen than the
circulatory system can provide, resulting in a strain on
the heart. Studies show that warming up may help
prevent heart attacks that result from abnormal heart
rhythms.

+ Oxygen extraction from hemoglobin is greater at higher
muscle temperatures, supporting the aerobic process.
Dilation of constricted capillaries, which improves the
circulation, increases oxygen delivery to the active
muscles and minimizes oxygen deficit and formation
of lactic acid. An increase in venous return occurs.
Adaptation in sensitivity of the neural respiratory center
increases respiratory rate.

Warm-up activities include rthythmic movement of large
muscles of the body and should be related to sport perfor-
mance requirements. Regardless of whether a person is
engaging in fitness or wishes to increase or maintain ath-
letic performance, the warm-up period is critical for pre-
venting injury and supporting training per performance
during competition.

Massage as Part of Warm-up

Massage before a workout can make athletes feel weak and
unmotivated. They may not even want to do the workout
after the session, so be cautious. Work to increase flexibil-
ity and range of motion. Shaking, rolling tissue gently, and
using muscle energy techniques can be appropriate. Dura-
tion is short—about 15 to 20 minutes.

AEROBIC EXERCISE

The aerobic exercise period is the conditioning part of
the exercise program. Attention to intensity, frequency,
and duration will have an impact on the program’s




effectiveness. The main considerations when a specific
method of training is chosen include the following:
+ Stimulates increased cardiac output
» Enhances local circulation
* Increases aerobic metabolism within appropriate muscle
groups
* Does not cause injury
s weight-bearing, to support bone health
s above the threshold level for adaptation to occur
* Is below the level of exercise that evokes fatigue
symptoms
In aerobic exercise, submaximal, rhythmic, repetitive,
dynamic exercise of large muscle groups is emphasized.
Four methods of training will condition the aerobic
system: continuous, interval, circuit, and circuit-interval
(Box 5-2).

Massage as Part of Aerobic Training

Massage may be used during aerobic training in targeted
areas that interfere with the ability to exercise. Examples
are localized muscle cramp and isolated muscle tension.

(0OL-DOWN

A cool-down period is necessary following the aerobic
exercise and performance-training period. The cool-down
period prevents pooling of blood in the extremities by
continuing to use the muscles to maintain venous return.
It enhances the recovery period with oxidation of meta-
bolic waste and replacement of energy stores and prevents
myocardial ischemia, arrhythmia, and other cardiovascular
conditions.

Characteristics of the cool-down period are similar to
those of the warm-up period. A total-body exercise such
as calisthenics or brisk walking that decreases in intensity
is appropriate. The cool-down period should last for 5 to
10 minutes. Flexibility programs are used after the cool-
down period. Cool-down massage is used after the cool-
down and can be part of a flexibility program if stretching
is included in the massage.

STRENGTH TRAINING
Objective

12. Incorporate strength training into physical fitness.

Strength training involves muscle contraction against
resistance. Many forms of strength training are available,
including weight machines, free weights, and resistance
bands. To prevent injury, it is important for the partici-
pant to be properly trained in whatever strength program
is used.

Most sports require overall strength training, but exer-
cise programs should be adjusted to meet the specific
requirements of a given sport. In football, linebackers and
defensive backs make most of the tackles and need to
improve upper body as well as lower body strength.
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BOX 5-2 Aerobic Training Types

CONTINUOUS TRAINING

Continuous fraining involves a submaximal energy requirement sustained
throughout the exercise period. Once steady state is achieved, the muscle
obtains energy by means of aerobic metabolism. Stress is placed primarily
on slow-twitch muscle fibers. The activity can be prolonged for 20 to 60
minutes without exhausting the oxygen transport system. Work rate is
increased progressively as fraining improvements are achieved. Overload
can be accomplished by increasing the exercise duration. In the healthy
individual, continuous training is the most effective way to improve endur-
ance. Brisk walking is an excellent example of continuous training.

INTERVAL TRAINING

In this type of exercise program, the exercise period is interspersed with
a relief interval. Interval training is generally less demanding than con-
finvous training. In the healthy individual, interval fraining tends to
improve strength and power o a greater extent than endurance. The relief
interval may be  rest relief (passive recovery) or a work relief (active
recovery), and its duration ranges from a few seconds to several minutes.
Work recovery involves continuing the exercise, but at a reduced level from
that of the work period. During the relief period, a portion of the muscular
stores of ATP and the oxygen associated with myoglobin that were
depleted during the work period are replenished by the aerobic system.

The longer and more intense the work interval, the more the aerobic
system is stressed. With a short work interval, the duration of the rest
interval is critical. A rest interval equal to one and a half times the work
interval allows the succeeding exercise inferval to begin before recovery
is complete and stresses the aerobic system.

A significant amount of high-intensity exercise can be achieved with
interval or infermittent work if work relief intervals are appropriately
spaced. Examples include lap swimming with rest periods and race walking
or sprinfing short distances with periods of slower walking interspersed.

CIRCUIT TRAINING

Circuit training employs a series of exercise activifies. Af the end of the
lost activity, the individual starts again from the beginning and again
moves through the circuit. The series of activities is repeated several
fimes. Several exercise modes involving large and small muscle groups
and a mix of static or dynamic effort can be used.

Use of circuit training can improve strength and endurance by stress-
ing both aerobic and anaerobic systems. Often a combination of aerobic
activities and weight training is included in the exercise program. Core
fraining that strengthens the postural muscles of the torso can be included
in circuit training. Activifies using various sizes of exercise balls promote
postural balance and core strength.

CIRCUIT-INTERVAL TRAINING

Circuit-inferval fraining, in which the two types are combined, is effec-
five because of the interaction of aerobic and anaerobic production of
ATP. In addition to the aerobic and anaerobic systems being stressed by
various activities, with the relief interval, a delay in the need for anaerobic
processes and in the production of lactic acid occurs because the rest
period allows blood oxygen levels fo be replenished.




Running backs and wide receivers should concentrate on
lower body strength training to develop their legs.

Similarly, runners, dancers, and soccer players need
lower body strength; baseball players, golfers, swimmers,
and gymnasts need to work more on upper body strength;
and basketball players and wrestlers need both upper and
lower body strength.

Tennis players require lower body strength to develop
their legs but also need to pay particular attention to upper
body strength. Strengthening the shoulder helps prevent
rotator cuff injuries. If tennis players would strengthen
their forearm and wrist muscles, they would not be as
prone to tennis elbow.

Typically, strength training programs target different
muscles on different days and intersperse light and heavy
repetitions. For example, follow a light “Day 1” program
on Monday and a light “Day 2” program on Tuesday; rest
on Wednesday; on Thursday and Friday, alternate heavy
programs.

STRENGTH TRAINING INFLUENCES ON CHILDREN

Traditionally, sports experts believed that strength train-
ing by children did not accomplish anything. Both boys
and girls supposedly lacked the boost of testosterone in
their blood needed to add muscle bulk. It was believed
that until a child had gone through puberty and had
developed secondary sexual characteristics, there was no
point in strength training. Strength training was also
thought to put undue stress on the growth plate in a
young child’s bones and to stunt the child’s growth. By
speeding up maturation, strength training theoretically
would prevent the bones from growing to their full,
natural length.

It is now known that preteens, even though they lack
the testosterone necessary to increase muscle bulk, can
increase their strength without injuring themselves. A
major study by the Sports Medicine section of the Ameri-
can Academy of Orthopedic Surgeons proved that strength
training does not injure the growth plate or stunt a child’s
growth. The American Academy of Pediatrics now agrees
that children as young as 11 years of age can begin a well-
supervised weight-training program.

Unfortunately, all too frequently 6- and 7-year-olds are
being pushed into weight training by their overeager
parents. Young children typically lack sufficient concentra-
tion and regimentation for weight training to be beneficial.
They often do themselves harm because they do not have
the coordination to handle weights and are not mature
enough to understand what they are doing or why. Any
child interested in strength training needs to be closely
supervised.

Starting around age 12, a child can begin lifting light
weights with many repetitions to learn the proper tech-
niques. More weight can be added as the child gets stron-
ger and grows. With an adequately supervised program,
there is room for great improvement in a child’s strength
without the threat of injury.
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STRENGTH TRAINING FOR WOMEN

Strength training is essential for women. The big difference
between a man’s strength and a woman’s strength is seen
in the upper body. In fact, a woman’s lower body strength
is pound-for-pound about the same as a man’s. Woman
runners know that the longer the distance to be covered,
the more closely they can compete with men because they
do not have to propel as much weight.

MASSAGE AS PART OF STRENGTH TRAINING

Strength training involves both concentric and eccentric
movements, increasing the potential for delayed-onset
muscle soreness. Lymph drain-type massage is helpful. Do
not use deep compression after strength training. The
tissues are taut from increased blood and lymph in the
areas. This is a fluid issue, not a tensor issue. Deep com-
pression can damage fluid-filled tissue.

FLEXIBILITY TRAINING
Objective

13. Describe how flexibility supports an exercise program.

Flexibility is the ability to move a single joint or a
series of joints through a normal, unrestricted, pain-free
range of motion. It is dependent upon the extensibility of
muscle, which allows muscles that cross a joint to relax,
lengthen, and yield to a stretch force. The arthrokinemat-
ics of the moving joint and the ability of connective
tissues associated with the joint to deform also affect joint
range of motion (ROM), and an individual’s overall
flexibility.

Dynamic flexibility refers to the active ROM of a joint.
This aspect of flexibility is dependent on the degree to
which a joint can be moved by a muscle contraction and
the amount of tissue resistance met during active move-
ment. Passive flexibility is the degree to which a joint can
be passively moved through the available ROM and is
dependent on the extensibility of muscles and connective
tissues that cross and surround a joint. Passive flexibility
is a prerequisite for, but does not ensure, dynamic
flexibility.

Muscle tissue and fascial shortening cause a change in
the length-tension relationship of the muscle. As the
muscle shortens, it is no longer able to produce peak
tension. The result is a muscle that is weak but short and
tight. Loss of flexibility, for whatever reason, can cause
pain arising from muscle, connective tissue, or the perios-
teum. This in turn decreases muscle strength.

Flexibility is the ability to elongate a muscle, as when
the hamstrings are stretched during a forward bend;
however, mobility is a broader concept. Mobility involves
muscle and joint freedom of movement. A good example
of mobility is the ability to keep the heels flat while squat-
ting past the point where the thighs are parallel to the
floor. Note that a squat involves multiple joints and




muscles. Strength can be defined as the ability to produce
force or movement; stability is the ability to control force
or movement. In most cases, stability is a precursor to
strength. When stability and strength are functioning,
mobility is possible.

STRETCHING

Stretching is a general term that describes any therapeutic
modality designed to lengthen (elongate) pathologically
shortened soft tissue, particularly connective tissue struc-
tures, to increase range of motion. The end result is
increased flexibility.

The main components of a flexibility program include
a controlled sustained load on the muscles and connective
tissue components that do not strain the joint structure.
Many types of flexibility programs are available. Yoga is
an excellent example of a flexibility program.

When a muscle is passively stretched, initial lengthen-
ing occurs in the neuromuscular component, and tension
in the muscle rises sharply. After a point, mechanical dis-
ruption of the cross-bridges of actin and myosin occurs
as the filaments slide apart, and abrupt lengthening of
the sarcomeres occurs (called sarcomere give). Various
applications of muscle energy methods support this
process. When the stretch force is released, the individual
sarcomeres return to their resting length instead of to the
shortened position. The tendency of muscle to return
to its resting length after short-term stretch is called
elasticity.

Stretching specifically targets connective tissue struc-
tures. The increase in pliability and length of connective
tissue is called plasticity.

To get the most from stretching, a customized routine
to fit the needs of the individual is most effective. For
example, in one routine, you stretch until you feel a slight
pull without pain. As the stretch is held, the muscle will
relax. As less tension is felt, increase the stretch again until
the same slight pull is felt. This position should be held
until no further increase is felt. If range of motion is not
gained using this technique, consider holding the stretch
longer (up to 60 seconds).

Bouncing while stretching, or ballistic stretching, can
do more damage than no stretching at all. With each
bounce, muscle fibers fire and shorten the muscle—the
opposite of what the activity is trying to accomplish.
Bouncing actually reduces flexibility. A static stretch—
holding the muscle still for 10 to 20 seconds—is much
better. The muscle responds by lengthening slowly. Each
stretch should be gradual and gentle.

Stretching is enhanced by incorporating various muscle
energy methods and increasing the tolerance of the muscle
to stretching.

Studies indicate that continuous stretching without
rest may be better than cyclic stretching (applying a
stretch, relaxing, and reapplying the stretch); however,
some research shows no difference. Massage is effective
in normalizing muscle tone and motion. It is also
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effective in assisting the athlete to achieve and maintain
flexibility.

In addition to improving range of motion, stretching is
extremely relaxing, and most athletes use stretching exer-
cises to maintain a balance in body mechanics. One of the
biggest benefits of stretching may be something that
research cannot quantify: it just feels good. Whether the
massage therapist stretches the client, or the trainer or the
physical therapist does, the focus of stretching depends on
the individual’s athletic activities to lengthen shortened
tissues. Massage is an excellent way to support flexibility
programs, especially if the methods used address both the
elasticity and the plasticity of the soft tissue.

See Chapter 12 for implementing a stretching sequence
into the massage treatment plan.

SPORT-SPECIFIC TRAINING
Objective

14. Explain the transition from fitness training to sport-
specific training.

Training for a particular sport or event is dependent on
the specificity principle, that is, the individual improves
in the exercise task used for training and may not improve
in other tasks. For example, swimming may enhance one’s
performance in swimming events but may not improve
one’s performance in treadmill running. The athlete should
train as if competing in the targeted sport. It is probably
detrimental to performance for sprinters and interior
linemen to train by running distance miles and lifting light
weights for 50 repetitions. Conversely, endurance athletes
such as marathon runners need to train for sustained activ-
ity. Therapeutic massage should address the appropriate
recovery period required for each sport.

It is important to consider the body parts of the athlete
that are most prone to injury in a particular sport. These
body parts need to be strengthened, not only to improve
the performance of muscles used in the sport, but also to
minimize the risk of injury to these muscles and joints.
This is sometimes called prebabilitation training and is
supported by application of appropriate sports massage to
prevent injury. The large muscle groups of the back,
abdomen, shoulders, and hips, commonly called the core,
should be included as part of strength-training sessions.

Mature and more experienced athletes can tolerate
more intensive conditioning programs. Programs for
young and/or inexperienced athletes need to be carefully
designed and implemented.

Factors considered in sport-specific programs include
the following:

+ Strength and endurance required for the particular sport
* Movements required to perform the activity

+ The athlete’s strength-to-body weight ratio

* Positional/sport needs

¢ Training history



* Body composition

* Aerobic and anaerobic fitness

* Injury-prone or previously injured sites that require
special attention

SUMMARY

This chapter presents information about physical fitness
and conditioning programs. Therapeutic exercise provides
benefit. The exercise program needs to be individually

ywolve worksook
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designed for each client. Depending on the client’s physi-
cal condition, variables that are considered for each fitness
program include intensity, duration, frequency, and type
of activity. These variables target both anaerobic and
aerobic energy systems.

The three main parts of a therapeutic exercise program
are warm-up, aerobic activity, and cool-down. Strength
training, especially core strength training, is important.
Flexibility rounds out the fitness program. Massage
support is appropriate during all aspects of a fitness
program.

Visit the Evolve website to download and complete the following exercises.

1 List the elements that would be found in an exercise
program for each of the following people:

A A 19yearold male in a weight-management
program

B A 28-year-old female training for a marathon

C A 49-year-old female wishing to improve fitness
and management of age-related changes

D A 71-year-old male for cardiovascular fitness
E Yourself

2 Describe massage support for each of the exercise
programs listed in question 1.




6 Sport-Specific Movement

OBJECTIVES

After completing this chapter, the student will be able to do the following:

dentify elements that influence performance skill.

Explain why massage application is movement-generated rather than sport-generated.

]
2
3 Describe the importance of coordinated movement strategies.
4 Compare and contrast acceleration and deceleration.

5

Describe the movement strategies of:

catching rotafing
citing running
hitting swinging
jumping throwing
kicking turning/pivoing
pivoting walking

KEY TERMS

Acceleration Hitting

Catching Jumping

Cutting Kicking

Deceleration Movement Strategies

Functional Movement Pivoting

Development Primary Movements
Gait Cycle Reaction Time

tional movement strategies based on fundamental

movement skills. Because therapeutic massage is tar-
geted to support effective functional movement, in general
it is more important for the massage therapist to under-
stand the movements required to accomplish a task, as
opposed to the movements required for proficiency in a
specific sport. Assessment can then be focused on the
combination of movements that constitutes a sport-specific
or activity-specific pattern. It is the role of the performance
coach to develop sport-specific skills in the athlete or per-
former and of the physical therapist or similar professional
to target skill achievement in those in rehabilitation. It is
the responsibility of the massage therapist to identify the

] z ach sports activity consists of a combination of func-
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OUTLINE

Basic Fundamental Movement Skills
and Functional Movement Strategies

Acceleration and Deceleration

Gait Cycle (Walking and Running)

Rotation, Throwing, and Swinging

Catching and Hitting

Jumping and Kicking

Cutting and Turning/Pivoting

Summary

Rotation
Running
Swinging
Throwing
Turning
Walking

demands of the client’s activities and the sequence of
movements required for performance, and then to apply
appropriate massage treatment both to support perfor-
mance and to correct dysfunction.

Mobility and stability must coexist to create efficient
movement in the human body. If a movement problem
exists because of reduced mobility (soft tissue shortening
or joint stiffness) or reduced ability (poor strength, coor-
dination, control, or deconditioning), then the movement
pattern is altered to compensate.

Mobility and stability are the functional building blocks
of strength, endurance, speed, power, and agility. When
these building blocks are not in place, the athlete compen-
sates, developing bad biomechanical habits that allow him



or her to continue to perform a skill but in a nonoptimal
way. Compensations increase the chances of poor perfor-
mance and of injury.

Physical performance is about functional movement
development, which is not the same as fitness or muscular
strength development. It involves integration of all aspects
of training, working together without conscious effort. In
the field of education, this unconscious effort is referred
to as aulomaticity. Automaticity is an important factor in
the performance of athletes; for the brain and muscles to
habitually perform a movement, the brain and muscles
must be consistently trained in the ways in which they will
be used in a specific sport or activity.

Sport skills are learned. Talent is a combination of
physical ability, perception, and dedication to repetitive
training. People can be born with a tendency toward a
particular set of skill development. A genetic predisposi-
tion to muscle mass, muscle fiber type, neuromuscular
sensitivity, height, cognitive processing, and so forth may
be present. Genetic predisposition can be enhanced or
deterred by lifestyle (diet, substance use, activity), environ-
ment (air quality, sanitation, water quality, training facility,
economic opportunity, social support), and motivation
(drive, determination, and training commitment).

BASIC FUNDAMENTAL MOVEMENT SKILLS

AND FUNCTIONAL MOVEMENT STRATEGIES
Objective

1. Identify elements that influence performance skill.

2. Explain why massage application is movement-
generated rather than sport-generated.

3. Describe the importance of coordinated movement
strategies.

Fundamental movement skills include basic move-
ments such as throwing, kicking, running, jumping, and
catching. Functional movement strategies or sport-specific
skills consist of these movement skills applied to a sport
activity such as throwing a baseball, kicking a soccer ball,
running a marathon, jumping to make a basket in basket-
ball, catching a football for a touchdown, or spinning in
figure skating.

Fundamental movement stills are divided into three
categories:

+ Locomotor/Moving: involves the body moving in
any way. Skills in this category include walking,
running, cutting, pivoting, jumping, sliding, and
skipping.

+ Non-locomotor/Stability Skills: involve maintaining
static balance in one place or dynamic balance while
in motion. Skills in this category include bending,
stretching, twisting, turning, lifting, landing after
jump, standing on one foot, and controlled falling.

* Manipulative Skills: involve handling and control-
ling objects with the hand, the foot, or an implement
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such as a bat or a racquet. Skills in this category
include throwing, catching, batting, and kicking.

Certain combinations of basic functional movements
equal sport-specific skills. These basic movements include
walking/running, jumping, kicking, and throwing. These
can be further categorized as rotation, swinging, catch-
ing, hitting, cutting, pivoting, and turning. Each of
these basic movements is even more fundamentally a
combination of primary movements of flexion, exten-
sion, medial and lateral rotation, abduction, adduction,
pronation, supination, dorsiflexion, and plantar flexion
(Box 6-1).

Therapeutic massage targets the physical capacity to
execute these movements. Because this is the case, it is not
necessary for a massage therapist to be an expert in a par-
ticular sport. Instead, it is necessary to break down a sport
activity into fundamental movement skills. Once the
movement skills are identified, the muscles, joints, and
other structures involved can be assessed and addressed.
These combined movements begin in the core and pro-
gress through the limbs to the distal joints. These patterns
are called movement strategies.

Factors important for optimal movement include the
following: stable head position with eyes oriented to the
horizon, body oriented to a vertical upright position with
center of gravity over a base of support, core stability, limb
position, velocity, and coordination. These factors are
monitored by reflex patterns in the eye, ear, head, neck,
vestibular network, and foot-ankle complex.

The speed of reaction time determines the speed of
movement. Visual stimuli trigger the oculomotor response,
which translates to visual and auditory strategies for move-
ment. These reflex responses decrease with fatigue, pain,
illness, injury, stress, and age. The skilled athlete is able to
scan the environment by looking and listening and
responds with appropriate movement faster than nonath-
letes, indicating both genetic tendency and learned ability
to support performance.

The body can move in many different ways. Some are
efficient and some are not. Sometimes what feels natural
is incorrect and what feels extremely awkward is correct.
Bad performance habits increase potential for injury.

Often fatigue, weakness, and tightness will challenge or
affect postural and core stability. Optimal functional
movement is impossible with faulty posture and an unsta-
ble core. Muscles do not get short or weak for just any
reason. If muscles are short, it is because the individual
has used them in a shortened range, and the activities
performed do not lengthen them; for example, an athlete
who habitually fails to fully extend the forearm at the
elbow after the contraction/flexion phase of a biceps curl.
Over time, the athlete adapts and uses movement patterns
that rely on short muscles. Because these patterns are
habitual, if a muscle is stretched one day, it will likely
return to the resting length that it is most familiar with
(the short position) and that is used most often. Weak
muscles, particularly muscles that are used infrequently or
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BOX 6-1

Examples of Primary Movements

Combined to Be Function
Movements

CATCH

1.
2.
3.
4.
5.

7.

Beginning position with elbows flexed and hands in front of body.
Hands move forward extending elbows to meet the ball.

Hands and fingers positioned correctly to catch the ball.

Catch and control the ball with hands only.

Elbows flex to absorb the force of the ball.

HIT

1. Passive extension of the elbow.

2. Am abduction along with outward rotation of the arm.
3.
4

5

6

Scapular adduction and upward rotation of the glenoid cavity.

. Rotation of the thoracic spine.
. Elbow extension with hyperextension of the back.
. Adduction of the arm, inward rofation of the shoulder, and

hyperextension of the elbow.
Trunk flexion with hip flexion.

KICK

1.

Flex hip and knee to step forward with nonkicking foot placed
near the ball.

Flex knee of kicking leg during the backswing for the kick.
Hip extension and knee flexion of af least 90 degrees during
preliminary kicking movement.

4. Contact the ball with the top of the foot.

. Forward and horizontal flexion to create sideward swing of arm

opposite kicking leg.
Kicking leg follows through with hip flexion and knee extension
toward the farget after ball contact.

VERTICAL JUMP

1.

Crouch with hips and knees flexed and arms behind body from
hyperextension of the shoulders.

Forceful upward thrust of arms (flexion) as legs straighten (knee
and hip extension) fo fake off.

Contact ground with front part of feet (plantar flexion) and flexed
knees to absorb the force of landing.

CUT/PIVOT

1.

Change direction by pushing off outside foot (closed chain
abduction and adduction).

Body lowered (hip/ knee/ankle flexion) during change of
direction.

Change of direction occurs in one step.

4. Movement repeated from right to left, left fo right, incorporating

hip rofation.

that may at one time have been injured, respond similarly.
After injury, movement patterns are altered to avoid using
the injured area. By the time healing occurs, a habitual
movement pattern has developed that is familiar and dif-
ficult to change.

Injury can be reduced with proper conditioning and
training programs that address stability first, then mobility,
agility, and finally, sport-specific skill.

ACCELERATION AND DECELERATION

4. Compare and contrast acceleration and deceleration.

Movement strategies involve starting and going faster—
acceleration, and going slower and stopping—deceleration.
Acceleration is created by concentric muscle function and
deceleration by eccentric muscle function. The potential
for post-exercise soreness, disrupted muscle firing activa-
tion sequences, and an altered length-tension relationship
is greater with deceleration produced with eccentric
movement.

The forces required for stopping can be extremely high,
given how deceleration is quicker than acceleration in
most instances. Therefore, more injury can occur during
the deceleration rather than the acceleration phase of a
movement.

Deceleration places much greater stress on the joints
and muscles than when they are accelerated. When an
athlete tries to change direction without properly deceler-
ating, the joints and muscles are off-balance, which slows
down the athlete and increases the potential for injury.
Deceleration training ultimately will reduce the risk of
injury from deceleration-type movements such as landing,
stopping, or changing direction.

Quickness is often thought of as the ability to start a
movement in a short amount of time. Actually, true quick-
ness involves the ability to stop a movement in a short
amount of time. Quickness improves as deceleration devel-
ops because when an athlete is able to stop more efficiently
and with better control, there is more time to set up and
accelerate in a new direction.

Quickness on the field or court also looks like above-
average acceleration, but most of the time, acceleration is
not the issue. Deceleration is the key because it sets up the
rest of the movement.

GAIT CYCLE (WALKING AND RUNNING)

Objectives

5. Describe the movement strategies of walking and
running.

Aspects that influence gait include the number of steps
per minute, called the step rate, and the time it takes to
complete the full gait cycle, called the stride time (Figures
6-1 and 6-2). Walking speed is increased by increasing step
rate or stride length (Figure 6-3).
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Heel strike = Initial contact

Hip 25° Flexion  Hip extensors eccentric
Knee ©O° Quadriceps concentric
Ankle  0° Tibials concentric
A
Foot Flat = Loading Response Midstance = Midstance
Hip 24° Flexion Hip extensors eccentric and # The body (center of gravity)
hip abductors isometric reaches its highest point in the gait cycle
Knee  15° Flexion Quadriceps eccentric Hip 0°  Hip abductors isomefric
Ankle  10° Plantar flexion  Prefibials eccentric Knee ©° Quadriceps concentric initially,
then no muscle activity
Ankle  ¢°  Plantor Aexers {calf)
eccenkric
B C
Heel-OH = Terminal Stance Toe-Off = Preswing
Hip 20° Hip hyperextension No muscle activity Hip Qo Adductor longus
Knee ©° No muscle activity Knee  40° Knee flexion No muscle activity
Anke  10° Dorsiflexion Plontar flexors (calf) Ankle  20° Plantar flexion  Plantar flexors
eccentric concentric initially,
then no muscle activity
D

FIGURE 6-1 AtoE, Components of the stance phase. (Modified from Fritz S: Mosby’s essential sciences for therapeutic
massage, ed 3, St Louis, 2013, Mosby.)
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Acceleration = Initial swing Midswing = Midswing

Hip 15° Hip flexion Hip flexors concentric Hip 25° Hip flexion  Hip flexors concentric initially,

i ) then homstrings eccentric
Knee  60° Knee flexion Knee flexors concentric

Knee  25° Knee flexion Knee extension is created by mementum and
Ankle  10° Plantar llexion  Tibials concentric gravity and short head of biceps femoris

control rate of knee extension through
eccentric control

Ankle  0° Tibials concentric

Deceleration = Terminal swing Arm swing
Hip 25° Flexion ~ Hamstrings eccentric * The upper extremities serve an important
role in counterbalancing the shifts of the
Knee 0° Quadriceps concentric to insure knee center of gravity.

extension and hamstrings are active

eccentrically to decelerdte the leg * A reciprocal arm swing is seen in ¢ moture

gait{e.g., the left arm swings forward as the
Ankle 0° Tibials concentric right leg swings forward and vice versa).

* As the shoulder girdle advances, the pelvis
and limb trail behind, With each step,
this is reversed.

FIGURE 6-2 AtoF, Components of the swing phase. (Modified from Fritz S: Mosby’s essential sciences for therapeutic
massage, ed 3, St Louis, 2013, Mosby.)



FIGURE 6-3 Example of the gait cycle.

As gait speed increases, the time of double limb support
decreases. During running, periods of double limb support
disappear and are replaced by periods of both feet being
off the ground.

Usually the transition from walking to running occurs
when speed is greater than 4 miles per hour. During
running, the arms do more than counterbalance rotation
as during walking. Shoulder/arm movement becomes part
of the propulsion process as well.

The arms automatically counterbalance the legs. The
swing of one arm creates a counterrotation between hip
and shoulders that complements the work of the core
stabilizers. Swinging the arms faster and farther produces
greater stability throughout the core; this typically results
in greater mobility of the hips, which improves stride,
cadence, symmetry, and rhythm.

ROTATION, THROWING, AND SWINGING

Objectives

5. Describe the movement strategies of rotating, throwing,
and swinging.

Hitting a ball and swinging a racquet or club are exam-
ples of swinging movements that involve rotation (Figure
6-4). Rotation and swinging movements occur in many
sports, including those that require throwing, such as base-
ball and tennis.

Throwing, striking, and swinging in most cases are the
result of two types of force: linear and rotational. The
athlete shifts weight away from and then toward the target
with the lower body. A coiling spiral movement is followed
by an uncoiling movement that starts at the hips and then
moves to the shoulders and arms. The weight shift is the
source of power. The goal is not to generate rotational
power but rather to transform linear or weight-shifting
power into rotational power, in baseball, for instance,
when an outfielder strides forward linearly with one leg
before throwing with a rotational movement with the
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FIGURE 6-4 Example of rotation and swinging.

opposite arm. In batting, body weight is shifted from the
back leg to the front leg to transform forward linear power
into rotational force through hip and spinal rotation.

Simple rotation and swinging involve both arms
working together; throwing and striking focus all energy
into the movement of one arm. Weight shifting, balance,
and coordination are all important in what appears to be
a simple upper body movement. To propel the arm for
throwing, striking, and swinging, an athlete needs to have
coordinated action of the lower body and trunk. It is more
common to have a dynamic lower body by taking a step
in a throw or a strike than by remaining still. Weight shift
from one foot to the other provides the linear component
of power, which is transformed into rotational power if no
step is involved, as in golf. Processing of visual and audi-
tory stimuli leads to accuracy during throwing.

Another important element to consider in rotation or
swinging is symmetry. Whether movements of the sport
are asymmetric (one-sided) (golfers, baseball players, and
rowers use swing or rotation of the body in one direction
of movement) or symmetric (two-sided) (lacrosse, tennis,
racquetball players, and kayakers use swing in rotation
from both sides of the body), it is important to maintain
symmetry while supporting dominant performance-based
movement.

CATCHING AND HITTING

Objectives

5. Describe the movement strategies of catching and
hitting.




FIGURE 6-5 Example of catching and hitting.

Catching and hitting require visual and auditory track-
ing of a moving object and precise movement for contact
with the object (Figure 6-5). Catching and hitting are typi-
cally the end result of rotational and swing movement
strategies. It is the added component of visual and auditory
tracking of the object that provides accuracy to actually hit
or catch the ball or other object as it comes toward the
individual. Catching a ball requires several skills to work
together. First is eye-to-hand coordination. The second is
arm motor skills. The third, if the player has to run to the
ball, is using the brain to estimate where the ball will land
and how to move the legs to get there.

If the sport requires grab and then push or pull move-
ments, the athlete needs grip, torso, core, and arm strength.

JUMPING AND KICKING
Objectives

5. Describe the movement strategies of jumping and
kicking.

When propelling the leg through the air in a kick or the
body through the air with a jump, unrestricted and free
movement is necessary (Figure 6-6). Mobility, stability, and
power create balance in performance. If strength and
power are not balanced by flexibility, power will be wasted
on overcoming tightness.

Jumping consists of taking off and landing. Jumping
does not usually require equal effort by both legs, with
both legs performing the same movement. A vertical leap,
such as that used for assessment, is an example of a perfect
double leg jumping situation; however, this movement
rarely occurs in sports.
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FIGURE 6-6 Example of kicking.

In kicking, all movements rely on stability, strength,
balance, and coordination while standing on one leg to
provide a foundation of power. Most jumping movements
require the movement to occur predominantly off one leg.
During kicking movements, one leg usually remains on the
ground to generate power for the kick.

Jumping is an effort of both legs moving in different
directions. The propulsion leg, typically the last one to
leave the ground, generates the push in a jump. A skilled
jumper creates pull with the other leg by accelerating one
leg up when flexing the hip and knee. The weight and
momentum of this leg pull the body up as the strength
and power of the other leg push the body up. Both legs
work together in opposite directions.

An athlete may prefer to jump off one leg and kick
with the other, or a particular sport may dictate the move-
ment, as in the specialty position of kicking in football.
An athlete such as a martial artist, soccer player, or dancer
may need to be able to perform a wide array of kicks.
Even if the athlete never plans to kick with the nondomi-
nant leg, it is important to have balance between left and
right sides.

The length-tension relationship and muscle firing acti-
vator sequence and gait patterns become critical during
performance of jumping or kicking; this is an area that the
massage therapist can directly influence.

Every kicker has a favorite style. Performance demand
will create some asymmetry of function, but this should
not compromise general function. Hip range of motion
should be similar on the left and on the right. Abilities to
stand, balance, and demonstrate control on one leg should
be similar as well.

CUTTING AND TURNING/PIVOTING
Objectives

5. Describe the movement strategies of cutting and
turning/pivoting.



Athletes need to be able stop quickly and then turn and
go in a very short amount of time. Changing direction—
cutting and turning and pivoting—requires the ability to
lower the center of gravity, decelerate, and accelerate in a
controlled function (Figure 6-7).

A low center of gravity is safe and productive in situa-
tions in which control is not possible. However, control is
needed even in situations in which a low center of gravity
cannot be achieved. The athlete needs to be able to lunge
and squat to lower the center of gravity. The illusion of
quickness is a demonstration of both of these factors.
When one athlete is able to break away from another, this
is often done with a cutting or turning movement. This
movement is the result of deceleration with direction
change, followed by acceleration. It is important for ath-
letes to train for deceleration using eccentric muscle func-
tions, for instance, the tibialis anterior to slow a runner
quickly after a burst of acceleration.

EXAMPLES OF SPORTS AND THE

SPECIFIC SPORT MOVEMENTS

Swimming: swim stroke, spinal /pelvic rotafion

Baseball: swing bat, catch, ability to accelerate /decelerate quickly

Baskethall: shoot ball, running, ability to accelerate/decelerate
quickly

Running: gait, pelvic stability

Football: cutting, jumping, throwing, catching, ability to accelerate/
decelerate quickly

Golf: swing club, spinal /pelvic rofation

Soccer: kicking, ability to accelerate /decelerate quickly

SUMMARY

This chapter explains the concepts that must be under-
stood to separate sport-specific movements into funda-
mental movement strategies. With this knowledge, all
movement and sport activities can be understood. Assess-
ment and treatment plans are based on movement
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FIGURE 6-7 Example of cutfing, tuming, and pivoting.

efficiency or inefficiency. By comparing optimal move-
ment processes with those the client displays during assess-
ment, areas best addressed by massage are identified.

It is unrealistic to expect any text to thoroughly cover
specifics of each and every sport or fitness and rehabilita-
tion movement. However, massage practitioners work with
a variety of clients, participating in many different recre-
ational, professional, and fitness areas, as well as in activi-
ties of daily living, all of which are movement-dependent.
Strategies described in this chapter represent the ABCs of
movement; with an understanding of these movement
patterns, massage can be outcome-targeted and therefore
sport-specific or activity-specific.
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ywolve workeook

Visit the Evolve website to download and complete the following exercises.

1 Explain the following statement, and then justify why c. Catching
you agree or disagree with it: A star is born. d. Swinging
2 How would a massage therapist be able to under- e. Kicking
stand sport performance for an individual sport if he f. Jumping
or she were not specifically skilled in that sport? g- Turning
3 Provide an example of the following movement strat- h. Cutting
egies used in activities of daily living. i. Pivoting
Examples: Walking—going from one room to 6 Pick an exercise activity or sport and identify the
another; running—chasing a small child; hitting— movement strategies involved.

knocking down cob webs; and throwing—

Example: Basketball—running, throwing, catching,
heaving trash into the trash can P J J 9

jumping, turning, cutting, pivoting.

a. Catching
b. Swinging 1 For each of the following movement strategies, list
c. Kicking the target areas for massage. (Hint: Do the move-
d. Jumping ment, and focus on which body area receives the
e. Turning greatest amount of deceleration activity.)
f. Cutting Examples: Walking—calves; running—hips; hitting—
4 Explain the importance of starting and stopping as shoulders and low back
an aspect of sport performance. a. Throwing
5 Provide an example of an exercise or sport that b. Catching
involves each of the following movement strategies: c. Swinging
. . . d. Kicking
Examples: Walking—-cardiovascular rehabilitation e. Jumpin
program; running—marathon racing f' Turnﬁngg
a. Hitting i Cutfin
b. Throwing g- 9

h. Pivoting



Nutritional Support and
Banned Substances

OBJECTIVES
After completing this chapter, the student will be able to perform the following:

OUTLINE 1 Explain general diefing recommendations.
General Diefary Recommendations Describe an antiinflammatory diet.
Antiinflammatory Diet Describe the sport performance—related diet.

Sport Performance—Related Diet
Weight Control
Nutritional Supplements

Antioxidants
Supplements Often Used by Athletes

Banned Substances, Including Drugs
Anabolic Steroids

O 00 N N U BN

Explain why fluid intake is important.

List the components necessary for weight management.

Describe nutritional supplements.

List the risks and benefits for athletes of using nutritional supplements.

List banned substances.

Explain the relationship between eating disorders and exercise or sport performance.

Betar2 Agonists 10 Define the three major eating disorders of athletes.
Stimulants 1 List th f eating disord

Narcofics ist the symptoms of eating disorders.

Divretics 12

Hormones, Mimetics, and Analogues
Substances Banned by Other Agencies

Report life-threatening substance abuse behavior and eating disorders to the appropriate
professional.

Identification of Banned Substance Users KEY TERMS

Eating Disorders Alcohol (reatine Local Anesthefics

Summary Anabolic Steroids Disordered Eating Narcotics
Anorexia Athletica Diuretics Nutritional Anfioxidants
Anorexia Nervosa Eating Disorders Nutritional Supplements
Banned Drug Ephedrine Protein
Banned Substances Fluid Intake Ribose
Beta-2 Agonists Glucocorticosteroids Sport Performance—Related Diet
Beta Blockers Glucosamine Stimulants
Bulimia Nervosa Healthy Diet United States Anti-Doping Agency
Caffeine Hormones Weight Control
Cannabinoids International Olympic Committee

tional needs of the athletic client. Nutrients and/or
the use of nutritional supplements and banned sub-

’] Yhe massage therapist needs to understand the nutri-

nutritional supplements can support, but not replace, a
nutritious diet (Figure 7-1).
Unfortunately, much dietary advice in the sport and

stances can influence massage outcomes and present con-
traindications. Proper nutrition is necessary for recovery,
healing, and performance. Appropriate use of various

fitness world is exaggerated or inaccurate, and can be
downright harmful. Certain substances are illegal, and
their use can jeopardize an athlete’s career.
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Goals of
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P‘ growth Promote energy
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training
adaptations

Prevent chronic
disease

FIGURE 7-1 Godls of nutition for performance. (Netfer illustration from
www.netterimages.com. © Flsevier Inc. All rights reserved.)

Nutrition is not an exact science. The massage therapist
is not usually a nutritional expert. Therefore, it is important
for the athlete to consult a reputable person, such as a
registered dietitian, preferably one who specializes in sports
and cardiovascular nutrition. For a reliable reference,
contact the American Dietetic Association, which lists
more than 3000 specialized dietitians across the country.

GENERAL DIETARY RECOMMENDATIONS
Objective

1. Explain general dieting recommendations.

A healthy diet consists of appropriate portions of
healthy fats such as olive, grapeseed, and flaxseed oils and
healthy carbohydrates (whole-grain foods) such as whole
wheat bread, oatmeal, and brown rice. Vegetables and
fruits should be eaten in abundance. A balanced diet
includes moderate amounts of healthy sources of protein
such as nuts, legumes, fish, poultry, lean meat, eggs, and
dairy products.

A healthy diet minimizes the consumption of fatty red
meat, refined grains including white bread, white rice and
pasta made with white flour, and sugar. It eliminates food
containing frans fats, including many fast foods and pre-
pared foods. A high-quality multiple vitamin that breaks
down quickly in the digestive system is suggested for most
people.

Fruits and vegetables reduce the risk of cardiovascular
disease. Folic acid and potassium appear to contribute to
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this effect, which has been confirmed in several epidemio-
logic studies. Inadequate consumption of folic acid is
responsible for higher risks of serious birth defects, and
low intake of lutein, a pigment in leafy green vegetables,
is associated with increased risk for cataracts and degenera-
tion of the retina. Fruits and vegetables are also primary
sources of many vitamins needed for good health.

High consumption of red meat has been associated with
increased risk of coronary heart disease (most likely because
of the high saturated fat content of red meat) and of type
2 diabetes and colon cancer. It may aggravate the inflam-
matory response and may increase pain sensitivity. The
elevated risk of colon cancer may be related in part to the
carcinogens produced during cooking and to the chemicals
found in processed meats such as salami and bologna.

Poultry and fish, in contrast, contain less saturated fat
and more unsaturated fat than red meat does. Fish is a rich
source of the essential omega-3 fatty acids as well. Eggs do
not appear to have adverse effects on heart disease risk,
probably because the effects of a slightly higher cholesterol
level are counterbalanced by nutritional benefits. This is
especially true of eggs from chickens fed special vegetarian
diets to increase nutritional value. Many people avoid nuts
because of their high fat content, but the fat in nuts,
including peanuts, is mainly unsaturated, and walnuts in
particular are a good source of omega-3 fatty acids. Also,
people who eat nuts are actually less likely to be obese.
Nuts are more satisfying to the appetite, and eating them
seems to have the effect of significantly reducing the intake
of other foods.

People need to eat clean and fresh food as much as
possible. Organic foods and free-range/hormone-free
meat, poultry, and fish are becoming easier to obtain. Even
though the cost is higher, the value is usually worth the
investment.

ANTIINFLAMMATORY DIET
Objective

2. Describe an antiinflammatory diet.

An important aspect of caring for the athlete and for
those in various rehabilitation programs is management of
inflammation. Therefore, eating a diet targeted to reducing
inflammation is prudent. An antiinflammatory diet follows
the recommendations given in this section. In addition,
foods especially high in antioxidants are valuable.

A typical antiinflammatory diet is high in vegetables,
fruits, and legumes and low in refined carbohydrates
(including sugar) and undesirable fats, such as saturated fats;
most important, it includes the elimination of #rans fats.

Antiinflammatory foods include most colorful fruits
and vegetables, oily fish (which contain higher levels of
omega-3 fatty acids), extra-virgin olive oil, nuts, seeds, and
select herbs and spices, such as cinnamon, ginger, rose-
mary, and turmeric. Pineapple is high in an antiinflamma-
tory enzyme called bromelain.
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SPORT PERFORMANCE—RELATED DIET
Objectives

3. Describe the sport performance-related diet.
4. Explain why fluid intake is important.

Various opinions exist about the components of a diet
needed to support athletic performance and recovery. The
quantity of carbohydratesincluded in asport performance—
related diet is one area of discussion. In one research
study, volunteers were placed on a normal diet composed
of 50% carbohydrates, 34% fats, and 16% proteins. The
maximum amount of time their muscles could work con-
tinuously was 114 minutes. On a noncarbohydrate diet
composed of 46% fats and 54% proteins, the maximum
was 57 minutes. However, on a high-carbohydrate diet of
82% carbohydrates and 18% proteins, the maximum was
167 minutes, nearly three times as long as for the noncar-
bohydrate diet.

Endurance athletes know that a high-carbohydrate diet
helps performance by storing more fuel (glycogen) in the
muscle, but a high-carbohydrate diet seems to be relevant
to all sports. People in stop-and-start sports, such as tennis,
after consecutive days of hard training deplete their muscle
glycogen stores. After each day’s workout, a diet that con-
tains sufficient carbohydrates is necessary to replace the
glycogen used during activity.

A diet high in complex carbohydrates, moderate in
proteins, and adequate in good fats can help keep the
energy level up during a weight loss program. Complex
carbohydrates also have a fair amount of fiber, so the calo-
ries are more filling and fewer calories are consumed.
Many foods high in carbohydrates have small amounts of
protein and large numbers of vitamins and minerals.
Sources of complex carbohydrates include whole-grain
breads, cereals, and grains; legumes such as beans, peas,
and lentils; fruits; and vegetables.

Children need a relatively high level of protein in their
diet because they are still growing, whereas adults need
only enough protein to maintain tissue repair. Although
protein cannot be metabolized for energy, it contains
amino acids, the building blocks for body tissue. During
exercise, a breakdown of body tissue occurs, especially
during contact sports such as football, but this also occurs
during general exercise such as jogging. Continued use of
muscle fibers breaks them down, and the body needs
protein to repair them.

Eating foods high in fats and proteins slows down the
stomach-emptying process. Therefore, it makes sense to
eliminate high-fat, high-protein foods from pre-event
meals. Instead, an athlete may benefit from eating high-
complex carbohydrate, low-fat foods, such as whole-grain
breads and pasta, at least 2 hours before a workout or
competition so that the stomach empties before exercis-
ing. The athlete should allow 3 to 4)5 hours between
eating and an upcoming competition because competition
anticipation slows down digestion, and an upset stomach
may occur.
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If a person has not eaten for 6 to 8 hours, his or her
blood sugar level will be low. Symptoms of low blood
sugar include dizziness, inability to think clearly, shakiness
or weakness, and difficulty concentrating. Eating carbohy-
drates can restore and maintain blood sugar levels during
exercise and can prevent hunger and exhaustion after a
workout. All people should avoid eating foods with high
sugar content such as candy because they cause a sharp
increase in blood sugar levels. The body responds to this
increase by releasing insulin, which burns up blood sugar
reserves and depletes overall energy, rather than providing
an extra boost.

High-potassium foods such as leafy dark green vegeta-
bles, citrus fruits, bananas, and melons are good for ath-
letes because they are great sources of carbohydrates and
proteins, contain no fat, and provide lots of vitamins and
minerals.

Fluid intake is important because people can suffer heat
problems from inadequate fluid replacement. Heat exhaus-
tion or heatstroke can be life-threatening for both profes-
sional and amateur athletes. To prevent dehydration, 16
ounces of water should be consumed 15 minutes before a
workout. Replenish fluids with water, electrolyte drinks,
and diluted 50/50 fruit juices after exercise, and eat salty
and high-potassium foods such as pickles. Thirst is not a
good guide for fluid replacement.

During the 2 hours before exercise, it is best to drink
only plain, noncarbonated water. The bubbles in carbon-
ated water make a person feel full, so plain water is better.
During warm-up, cold water is always appropriate. Cold
water empties from the stomach faster than warm water. If
an athlete has stomach cramps, this is probably the result
of taking too much water at once. If an athlete experiences
muscle cramps, an electrolyte sport drink diluted (50/50)
with warm water may help.

The athlete should drink 4 to 8 ounces of water every
15 minutes during demanding performance, especially if
he or she is sweating.

After a workout, cold water or a watered-down electro-
lyte drink is advisable. Within 2 hours after exercise, and
preferably within 15 minutes, a high-carbohydrate snack
is appropriate. Ingesting carbohydrates within that time
frame seems to accelerate the replacement of muscle gly-
cogen reserves.

Because high-carbohydrate drinks slow fluid replace-
ment, it is best to get some fluid replacement under way
first. A good rule of thumb is to take:

1. Water.

2. An electrolyte replacement drink.

3. A high-carbohydrate sport drink within 2 hours, and as
close to 15 minutes as possible, after exercise.

Limit caffeinated drinks such as coffee, cola, and iced
tea. Although caffeine produces a feeling of increased
energy, too much caffeine is a diuretic, and fluids are lost
because of excessive urination. The same goes for alcohol.
Athletes should limit intake of caffeine or alcohol to 2 or
fewer drinks daily because both promote water loss.



WEIGHT CONTROL
Objective

5. List the components necessary for weight management.

Weight control includes weight gain, weight loss, and
weight maintenance. Body weight and body composition
should be evaluated as part of a weight control program.
With a diet or exercise program, the scale is not what
determines the progress made. Muscle weighs more than
fat, and as muscle mass is increased with exercise, body
weight may increase, even though total body fat is
decreasing.

An athlete’s weight may stay the same during off-season
training, but during training, 10 pounds of muscle may be
added and 10 pounds of fat may be lost. The athlete will
not see a change on the scale but will see a dramatic change
in body composition.

The gold standard for determining body fat is hydro-
static weighing. This is a rather complicated procedure that
involves full-body immersion in water. A simple yet reli-
able method is to have a trained professional measure skin
thickness in several areas of the body using calipers. This
provides a reading of body fat percentage within a narrow
range under controlled conditions.

Many people who exercise are overweight but not
overfat. Being overweight alone is not a health risk, but
being overfat is. A “thin” person may have lower than
normal weight for his or her age and sex owing to one or
more of the following factors: shorter height (shorter
bones), a smaller frame (smaller, lighter bones), less muscle,
and less body fat. A “heavy” person’s weight could be the
result of one or more of these same factors if he or she is
heavier than normal. Once the current body weight versus
body fat is calculated, an ideal body weight goal can be
established.

The more muscle and less fat, the faster and quicker the
athlete. A higher tolerance for exercising in the heat should
also apply. The heart and muscles will not have to work
as hard and a thin individual will be less prone to injury
because he or she carries less dead weight on the lower
back, hip, knee, and ankle joints.

Athletes who are trying to lower body fat levels must
maintain a certain level for general health. The essential
body fat level for men is at least 3%, with 5% body fat
being optimal because of possible hydration problems. For
women, the optimal body fat level is between 15% and
20% for athletes and about 15% for elite athletes. Some
women athletes, particularly runners and gymnasts, try to
get their body fat levels as low as a man’s. This can be
dangerous. A woman needs a higher level of body fat to
maintain normal menstrual function and reproductive
capabilities. The standard weight status categories associ-
ated with body mass index (BMI) ranges for adults are
shown in Table 7-1.

Optimal body fat levels differ depending on the activity
and the goal (fitness or performance). Activities that require
more speed and quickness and less body contact require

UNIT ONE  Theory and Application of Exercise and Athletic Performance

TABLE 7-1 Body Mass Index (BMI) Ranges
for Adults

BMI Weight Status

Below 18.5 Underweight

18.510 24.9 Normal

25010299 Overweight

30.0 and above Obese

From Centers for Disease Control and Prevention. http://www.cdc.gov/healthyweight /assessing,/
bmi/adultbmi/index_himl

lower levels of body fat. In some sports, athletes need body
fat for protection. For example, hockey and football players
need body fat to be protected from the pounding they take
during contact. Football receivers and defensive backs do
not need a lot of excess body fat because it will slow them
down, but defensive linemen need the extra bulk provided
by more body fat.

If a person is 20% over the ideal body weight, doctors
would consider him or her obese. Obesity can lead to heart
disease, high cholesterol levels, diabetes, and cancer of the
breast, prostate, and colon. Overweight and obesity have
become an epidemic in the general population. Weight
control in this population can be accomplished by exercis-
ing daily and avoiding an excessive total intake of calories.
Cardiovascular rehabilitation management in persons with
diabetes or arthritis/arthrosis and in those with many other
health concerns also involves weight loss.

Because exercise is a required component of a weight
management program, sport and fitness massage becomes
an important component as well. The massage therapist
can support the weight loss program by supporting the
necessary exercise program and providing pleasure sensa-
tions to replace those provided by food.

There is no magic formula for weight loss. The best way
to lose body fat is to decrease intake of food and increase
aerobic exercise. This dynamic duo is not only the best
program for training, performance, and weight control, but
for overall fitness as well.

NUTRITIONAL SUPPLEMENTS
Objective

6. Describe nutritional supplements.

A nutritional, or dietary, supplement, by definition, is
a substance added to the diet to make up for a nutri-
tional deficiency. It is not intended as a substitute for
eating well. Nutritional supplements include the
following:
* Vitamins
+ Amino acids
*  Minerals
+ Herbs
+ Other botanicals


http://www.cdc.gov/healthyweight/assessing/bmi/adultbmi/index.html
http://www.cdc.gov/healthyweight/assessing/bmi/adultbmi/index.html

Anything classified as a dietary supplement is not
required to meet Food and Drug Administration (FDA) or
other standards. No regulations guarantee the safety or
purity of something sold as a supplement. With so much
contradictory information regarding health and perfor-
mance benefits of the many supplements available, it is
difficult to make an informed decision about what actually
works and what could be harmful. Products that have a
USP (United States Pharmacopeia) stamp on the label and
that are eligible for the Consumer Lab seal of approval are
the most reliable.

Because supplements are substances added to the diet
to make up for a nutritional deficiency, an athlete would
be wise to have a nutritional specialist evaluate his or her
diet before developing a supplement program. Ideally,
everything an athlete requires for energy and high perfor-
mance can be obtained through a well-balanced diet, a
high-quality multivitamin and mineral supplement, addi-
tional antioxidants, and glucosamine.

ANTIOXIDANTS

It is now clear that nutritional antioxidants work as a team
to protect cells from free radical-mediated damage. It is
possible that supplementation with nutritional antioxi-
dants provides protection for the heart (cardioprotection).
Cardiovascular disease is a major cause of death through-
out the world. Therefore, finding ways to reduce the risk
of developing cardiovascular disease and to protect the
heart in the event of a heart attack is important. Regular
exercise and dietary intake of adequate nutritional antioxi-
dants are two lifestyle factors within our control that have
been shown to provide cardioprotection.

Numerous antioxidants have been studied, and three
naturally occurring antioxidants have been linked indi-
vidually or in combination to protection against cardiac
injury. These same antioxidants function as antiinflamma-
tory agents:

+ Vitamin E: Vitamin E is the most widely distributed
antioxidant found in nature. Vitamin E, a generic term,
refers to eight different structural variants of tocopher-
ols or tocotrienols. These are lipid-soluble antioxidants
that protect against free radical-mediated damage to
cell membranes.

+ Vitamin C: Vitamin C is another naturally occurring
antioxidant. It is water-soluble and has a twofold role
as an antioxidant: it recycles vitamin E, and it directly
scavenges free radicals.

« Alpha Lipoic Acid: Alpha lipoic acid is a naturally
occurring, water-soluble antioxidant that can recycle
vitamin C. It is also capable of directly scavenging radi-
cals within the cell.

Given that some antioxidants can be toxic when con-
sumed in very large doses, the decision to use dietary
antioxidant supplements should be approached with
caution and made only on the advice of a well-trained
nutritionist. See Table 7-2 for dietary sources of antioxidant
vitamins.
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TABLE 7-2 Dietary Sources of Antioxidant
Vitamins

Antioxidant Vitamin Dietary Sources

Vitamin E Plant oils (e.g., com, soybean),
grains, nuts, asparagus, eggs
Vitamin C Citrus fruits, tomatoes,

pofatoes, green vegetables

Carrots, broccoli, spinach, sweet
potatoes, peaches

Carotenoids (provitamin A)

A general rule is that most vitamin and mineral dietary
requirements are best met by eating foods containing them
rather than by ingesting a supplement, and this rule should
be followed for antioxidants as well. A prudent dietary goal
is to obtain most antioxidant vitamins (e.g., vitamins A,
E, and C) and minerals (e.g., zinc, copper, magnesium,
selenium) through a varied diet. Eating a diet rich in fruits
and vegetables is a sound approach toward obtaining the
maximum health benefits from antioxidants.

SUPPLEMENTS OFTEN USED BY ATHLETES
Objective

7. List the risks and benefits for athletes of using nutri-
tional supplements.

Athletes may believe that certain supplements can
enhance sport performance. This may or may not be based
on scientific evidence. Athletes may also take excessive
amounts of a supplement believing that more will produce
better results. This is not the case. In addition, some supple-
ments may have a variety of adverse effects. It is important
for the massage therapist to be aware of what the athlete
is using and the potential benefits and adverse effects.

(Creatine

To meet the demands of high-intensity exercise, such as
sprinting or power sports, muscles generate energy from
chemical reactions involving adenosine triphosphate
(ATP), phosphocreatine (PCr), adenosine diphosphate
(ADP), and creatine. Stored PCr can fuel the first 4 to 5
seconds of a high-intensity effort, but after that, another
source of energy is needed. Creatine supplements seem to
work by increasing the storage of PCr, thus making more
ATP available to fuel the working muscles and enable them
to work harder before becoming fatigued.

Creatine has been used by athletes for over 10 years,
yet very little research has investigated its safety or long-
term effects. Increasingly, research is looking at possible
benefits of this supplement. What little research there is
suggests that creatine works to build muscle in those who,
through illness or disease, have compromised muscle mass
and strength. Athletes with high creatine stores do not
appear to benefit from supplementation, whereas individu-
als with the lowest levels, such as vegetarians, have the




most pronounced results following supplementation. Cre-
atine might enable a healthy athlete to maintain a higher
training load.
Claims for creatine:
+ Improves high-power performance of short duration
* Increases muscle mass
* Delays fatigue
* Increases creatine and creatine phosphate levels in
muscles
Valid research indicates that creatine can improve high-
power performance during a series of repetitive high-power
output exercise sessions. [t may augment gains in muscle
hypertrophy during resistance training, especially in those
with compromised skeletal muscle mass due to injury or
disease. It does not increase endurance or anabolic effect.
Cautions for creatine use include these:
+ Causes muscle cramping, strains, and pulls
+ Causes renal stress/damage
* Increases risk of heat illness (athletes should increase
fluid intake when taking creatine)

Caffeine

Caffeine has been used by endurance athletes for years as
a way to stay alert and improve endurance. It is one of the
best-researched nutritional supplements, and overwhelm-
ing scientific evidence suggests that, in moderation, it has
no adverse health effects. Caffeine use is fairly common
among athletes at all levels of competition. However, keep
in mind that caffeine is on the International Olympic
Committee (IOC) banned substance list.
Claims for caffeine:
+ Improves athletic performance
* Increases energy
* Delays fatigue
+ Improves fat burning
+ Spares muscle glycogen
» Promotes body fat loss
Valid research indicates that caffeine can act as a central
nervous system (CNS) stimulant, raise epinephrine levels,
increase alertness, and delay fatigue, and it may slightly
spare muscle glycogen. It does not promote body fat loss.
Cautions for caffeine use include the following:
» Causes side effects such as nausea, muscle tremor, pal-
pitations, and headache, including withdrawal headache
+ Potentiates ephedrine side effects (should not be taken
together)
+ Acts as a diuretic, so adequate fluid intake is crucial

Protein

High-protein/low-carbohydrate diets are popular, promis-

ing quick and easy weight loss. Power athletes have argued

for years that high-protein diets lead to increased muscle

mass and strength gains. Research on both athletes and

sedentary individuals has failed to support these claims.
Claims for high-protein diet:

* Protein supports muscle growth.

* Protein increases muscle strength and mass.
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» Weight training drastically increases protein require-
ments.

 Protein improves recovery.
Valid research indicates that protein intake greater than

2 g/kg of body weight per day does nothing to increase

muscle growth and does not enhance recovery.
Cautions for high-protein diet are these:

* Increases risk of certain cancers

* Increases calcium excretion and increases risk of
osteoporosis

¢ Leads to reduced intake of vitamins, minerals, fiber, and
phytochemicals

Glucosamine

In the laboratory, glucosamine stimulates cartilage cells to
synthesize glycosaminoglycans and proteoglycans. In
animal models, oral glucosamine sulfate has a beneficial
effect on inflammation. Used as a supplement, glucos-
amine appears safe; however, more long-term research is
needed to determine its effectiveness.

Claims for glucosamine:

» Protects cartilage from damage during weight-bearing
exercise

+ Slows cartilage breakdown

+ Stimulates growth of cartilage

+ Reverses clinical course of arthritis

Valid research indicates that glucosamine does play a
role in maintenance and repair of cartilage, and it stimu-
lates cartilage cells to synthesize cartilage building blocks.
It also may have an antiinflammatory action by interfering
with cartilage breakdown.

Glucosamine is most effective for early arthritis when
cartilage is still present; it is less effective for severe arthri-
tis. Supplements appear to be safe. Glucosamine is recom-
mended if physical activity stresses the joints.

Cautions for glucosamine are minimal if dosage recom-
mendations are followed.

Ribose

Ribose has many important roles in physiology. For
example, ribose is a necessary substrate for synthesis of
nucleotides, and it is one of the building blocks that form
DNA and RNA molecules.

A great deal of research must be done before any
claims of athletic performance benefits can be made for
ribose.

Claims for ribose:

* Increases synthesis and re-formation of ATP

+ Improves high-power performance

» Improves recovery and muscle growth

* Increases cardiac muscle tolerance to ischemia

Valid research indicates that ribose does improve the
heart’s tolerance to ischemia, but no research published in
peer-reviewed journals shows benefits for athletic perfor-
mance. The only research that supports ribose supplemen-
tation shows benefit in patients with heart conditions who
lack the ability to synthesize ribose.



Ephedrine

Ephedrine, now banned by most sport organizations, is a
drug derived from the plant Epbedra equisetina. It has been
used for hundreds of years as a CNS stimulant and decon-
gestant. A synthetic form of the drug, pseudoephedrine, is
a common ingredient in over-the-counter and prescription
cold and allergy products. Structurally similar to amphet-
amines, it increases blood pressure and heart rate. Mecha-
nisms behind the effect of ephedrine on weight loss appear
to be those of increasing energy expenditure through
increased lipolysis; increasing basal metabolic rate through
thyroxine; and decreasing food intake by suppressing
appetite.

Ma huang is an herbal form of ephedrine called ephedra
that is contained in many herbal products available in
health food stores (often along with chromium). Ma huang
has been blamed for the death of several high school stu-
dents who used it as a stimulant or aphrodisiac; these
deaths presumably resulted from CNS dysregulation or
cardiac arrhythmia. Sports-related deaths associated with
ephedra use have been reported.

Claims for ephedrine:

* Increases body fat loss
» Improves athletic performance
+ Improves concentration

Valid research indicates that ephedrine has no effect on
strength, endurance, reaction time, anaerobic capacity, or
recovery time after prolonged exercise.

Caffeine increases the effect of ephedrine, and the com-
bination can be dangerous.

Cautions for ephedrine are extensive. It is strongly sug-
gested that it not be used. Ephedrine is banned by the
National Collegiate Athletic Association (NCAA) and the
IOC. The FDA has documented 40 deaths and more than
800 side effects linked to ephedrine use.

Side effects vary and do not correlate with the amount
consumed. They include the following:

* Irregular heart rate
 Elevated blood pressure
* Dizziness

+ Headache

+ Heart attack

+ Stroke

» Seizure

+ DPsychosis

* Death

BANNED SUBSTANCES, INCLUDING DRUGS
Objective

8. List banned substances.

Athletes become vulnerable to using banned substances
when they reach a plateau at some point in their training
and the substances help them move beyond it. Some ath-
letes may become curious and take banned substances just
to see what will happen, or they may give in to peer pressure
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to try them. The psychological effects of some banned
substances, such as greater aggression and feelings of invin-
cibility and euphoria, may be pleasurable enough that an
athlete does not want to stop taking a banned drug. Athletes
know that banned drugs enhance performance, and that
some of their competitors and fellow athletes take them.

The massage therapist may recognize the signs of
banned substance use. Knowing what to do with this
knowledge can be a very difficult ethical dilemma. Massage
therapists must not recommend or provide to athletes
supplements or other substances.

The terms banned drug and banned substance refer to
compounds that are prohibited for use during athletic train-
ing and competition. The body naturally produces some of
these compounds, such as testosterone and growth
hormone, in small amounts. Other compounds, including
some anabolic steroids, are created only in the laboratory.

To make things more complicated, different sport orga-
nizations ban different substances—if they ban anything at
all. Athletes who compete in Olympic sports must avoid
taking compounds listed on the IOC list of banned sub-
stances. If they test positive for any such drugs, they may
not compete for a short time (e.g., a few months) or for as
long as the rest of their lives.

Major League Baseball has banned performance-
enhancing drugs such as androstenedione and steroids.
The IOC, the National Football League (NFL), the
National Basketball Association (NBA), and the NCAA all
prohibit the use of androstenedione. NFL, NBA, and IOC
prohibit steroids and test for them.

Even if a substance is not classified as a drug, it can be
banned. Some substances that are banned by the IOC are
sold in the United States as nutritional supplements rather
than as drugs. They can be bought at some health food
stores and pharmacies. This category includes dehydroepi-
androsterone (DHEA), androstenedione, and creatine.

Various vitamins and herbal mixtures sold through cata-
logs and advertised in muscle magazines purportedly
improve strength. Absolutely no evidence suggests that
any of them work. An illegal drug called gamma hydroxy-
butyrate is being sold in body-building and athletic clubs
and in some health food stores. The FDA has issued a
public health warning stating that this potent drug has
serious side effects, including coma, seizures, and severe
breathing problems.

The IOC also bans certain practices that achieve the
same results as banned drugs. Blood doping is one such
practice. This involves removing and storing a small quan-
tity of blood, and then administering it immediately before
a competition. The additional red blood cells increase the
amount of oxygen that the blood carries to the muscles,
thereby increasing the amount of work the athlete can do
before performance starts to wane.

The list of substances banned by the International
Olympic Committee is the most comprehensive used by
any agency governing sports. The types of drugs and sub-
stances included have many common medical uses, so it




is important for athletes to check the list before entering
a sanctioned competition.

ANABOLIC STEROIDS

Anabolic steroids are probably the best known of sub-
stances banned by the IOC. Anabolic steroids have several
medical uses. They improve the symptoms of arthritis, and
they may help people infected with the human immuno-
deficiency virus (HIV) gain and maintain muscle mass and
reduce the wasting that occurs with acquired immuno-
deficiency syndrome (AIDS).

This group of drugs includes synthetic derivatives
of testosterone, a male sex hormone. Men who are
testosterone-deficient owing to endocrine disease may
take steroids to supply the missing testosterone. Some
of the most common steroids include dehydrochlormethyl
testosterone (Turnibol), metandienone (Dianabol), me-
thyltestosterone (Android), nandrolone phenpropionate
(Durabolin), oxandrolone (Oxandrin), oxymetholone
(Anadrol), and stanozolol (Winstrol).

Some athletes take anabolic steroids to increase their
muscle mass and strength. These drugs may help athletes
recover from a hard workout more quickly by reducing the
amount of muscle damage that occurs during the session.
Some like the aggressive feelings that they have when the
drugs are taken over several weeks or months. Athletes
usually take anabolic steroids at doses that are much higher
than those prescribed for AIDS wasting or testosterone
replacement therapy. Effects of taking steroids at very high
doses have not been well studied.

Steroid use has potentially life-threatening side effects.
Men may develop prominent breasts and shrunken testi-
cles. Women may develop a deeper voice and enlargement
of the clitoris. Severe acne, liver abnormalities and tumors,
increased low-density lipoprotein (LDL) and lower high-
density lipoprotein (HDL) cholesterol levels, psychiatric
disorders, and dependence may occur in both sexes. If an
injected form is used, the risk of infection or disease that
is transmitted in blood, including HIV and hepatitis, is
increased. Use of steroids by adolescents can halt their
normal pattern of growth and development and can put
them at risk for future health problems.

Steroid users may develop a severe form of acne over
the upper torso and become prematurely bald. They are
more susceptible to bone and tendon injury because these
support structures are not strong enough to anchor over-
developed muscles.

A relatively new group of steroid users are female body
builders. More muscular female body builders tend to win
more competitions. Women can strengthen their upper
bodies with weight training, but the only way to bulk up
these muscles is by taking male hormones.

Female body builders not only suffer the same side
effects as men, they also lose breast tissue, develop deeper
voices, undergo changes in the structure of their reproduc-
tive organs, and grow increased facial and body hair. None
of these changes is reversible. Women on steroids also stop
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menstruating, which is reversible when the steroids are
discontinued.

BETA-2 AGONISTS

Drugs in another class, the beta-2 agonists, also are con-
sidered anabolic agents. This group includes drugs such as
salmeterol (Serevent) and metaproterenol (Alupent). Beta-2
agonists may be prescribed for athletes if they have asthma
and can administer them with an inhaler.

STIMULANTS

Stimulants may reduce fatigue, suppress appetite, and
increase alertness and aggressiveness. They stimulate the
CNS, increasing heart rate, blood pressure, body tempera-
ture, and metabolism.

The most common stimulants include caffeine and
amphetamines such as Dexedrine and Benzedrine. Cold
remedies often contain the stimulants ephedrine, pseudo-
ephedrine hydrochloride (Sudafed), and phenylpropa-
nolamine (Acutrim). Illegal drugs such as cocaine and
methamphetamine also belong to this group.

Although stimulants can boost physical performance
and promote aggressiveness on the field, they have side
effects that can impair athletic performance. Athletes may
become psychologically addicted or may develop toler-
ance and need greater amounts to achieve the desired
effects. Nervousness and irritability make it hard to con-
centrate. Insomnia prevents an athlete from getting needed
rest. Heart palpitations, weight loss, hypertension, halluci-
nations, convulsions, brain hemorrhage, heart attack, and
other circulatory problems may result.

NARCOTICS

Narcotics are synthetic compounds and drugs derived
from the poppy, such as morphine, codeine, and heroin.
In conventional medicine, narcotics are used to ease pain,
and injured athletes may use them for that purpose. Nar-
cotics act as a sedative and decrease bowel activity. Some
people experience elation or euphoria when taking narcot-
ics. Adverse effects include nausea and vomiting, mental
clouding, dizziness, delirium, constipation, respiratory
depression, muscle rigidity, and low blood pressure.
Dependence and addiction are common among those who
abuse narcotics.

DIURETICS

Diuretics change the body’s natural balance of fluids and
salts (electrolytes) and can lead to dehydration. This loss
of water may allow an athlete to compete in a lighter
weight class, which many athletes prefer. Diuretics also
help athletes pass banned substance drug testing by dilut-
ing their urine.

Diuretics are commonly used to treat high blood pres-
sure and conditions that cause fluid retention (edema),
such as congestive heart failure. When taken in small
amounts, they have relatively few side effects, although
electrolyte disturbances can occur.



When taken at the higher doses preferred by some
athletes, however, adverse effects may be significant. Using
diuretics to achieve weight loss may cause muscle cramps,
exhaustion, decreased ability to regulate body temperature,
potassium deficiency, and heart arrhythmias.

Some of the most common diuretics are acetazolamide
(Diamox, Storzolamide), benzthiazide (Marazide, Aqua-
stat), spironolactone (Aldactone), dichlorfenamide (Dara-
nide), chlorothiazide (Diuril), and furosemide (Lasix,
Fumide).

HORMONES, MIMETICS, AND ANALOGUES

This class of drugs includes several hormones naturally
produced by the body that can enhance performance. The
IOC banned substance list includes the following:

*  Human chorionic gonadotropin (HCG): hormone of early
pregnancy that stimulates secretion of testosterone by
the fetus (prohibited only in men)

Luteinizing hormone (LH): hormone that stimulates the
secretion of sex hormones by the ovaries and testes
(prohibited only in men)

»  Adrenocorticotropic hormone (ACTH): hormone that stim-
ulates secretion of other hormones by the adrenal cortex

Tetracosactide (corticotropin): hormone that stimulates
growth of the adrenal cortex or secretion of its
hormones

*  Human growth hormone (HGH): hormone that indirectly
stimulates the transport of amino acids (protein) into
cells, thereby increasing body size

o Insulin-like growth factor (IGF)-1: peptide that mimics
many of the functions of insulin in tissues, such as
stimulation of amino acid uptake, and of all substances
associated with it

« Erythropoietin (EPO): hormone that stimulates the for-
mation of red blood cells

* Insulin: hormone that stimulates absorption of sugars,
fats, and proteins into cells (permitted in athletes with
documented type 1 diabetes—formerly called juvenile
or insulin-dependent diabetes)

Many sports authorities believe that HGH and EPO
are the most commonly abused compounds in this
category.

SUBSTANCES BANNED BY OTHER AGENCIES

The IOC permits individual sport-governing agencies to
ban some classes of drugs. These classes include alcohol,
cannabinoids, local anesthetics, glucocorticosteroids, and
beta blockers.

ALCOHOL

Alcohol may impair judgment and cause loss of
coordination.

Cannabinoids

Cannabinoids, the active compounds in plants such as
marijuana, may decrease awareness of the athlete’s sur-
roundings, impair judgment, and reduce reaction time.
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Local Anesthetics

Regular use of local anesthetics is prohibited because they
may mask the pain of injury and permit an athlete to injure
himself or herself more seriously or to put others at risk.
They may be used when medically necessary, as when
treating an injury.

Glucocorticosteroids

Systemic use of glucocorticosteroids is prohibited because
they alter metabolism, circulation, muscle tone, arterial
blood pressure, and other body functions. They may be
used when medically necessary, as after an injury.

Beta Blockers

Beta blockers slow the heart rate and are used to treat high
blood pressure and some heart disease. In sports that
require precision rather than speed, strength, or endur-
ance, a lower heart rate can be an advantage. Shooters,
biathletes, and modern pentathletes may take these drugs
so that they can shoot between heartbeats to improve
accuracy. Beta blockers also help steady the hands of
shooters and archers. Some of the more commonly banned
beta blockers include acebutolol (Sectral), atenolol (Tenor-
min), metoprolol tartrate (Lopressor), and propranolol
(Inderal).

IDENTIFICATION OF BANNED SUBSTANCE USERS

Determining which athletes use banned substances is not
easy. No accurate tests are available for some banned
drugs, such as human growth hormone. Many athletes
have learned how to avoid testing positive for drugs.

The United States Anti-Doping Agency (USADA) is
responsible for coordinating drug testing of U.S. athletes.
A urine test for EPO and a test for HGH are in develop-
ment. Because of the serious consequences of using banned
substances, the massage therapist must never recom-
mend the use of any such product.

EATING DISORDERS

Objectives

9. Explain the relationship between eating disorders and
exercise or sport performance.
10. Define the three major eating disorders of athletes.
11. List the symptoms of eating disorders.
12. Report life-threatening substance abuse behavior and
eating disorders to the appropriate professional.
Eating disorders have been associated with athletic par-
ticipation in various sports. Prolonged nutrient inadequa-
cies and impaired psychological functioning associated
with eating disorders can affect physical performance and,
if uncorrected, can be life-threatening. Massage therapists
should be aware of the signs and symptoms that accom-
pany disordered eating patterns and should know how to
respond when they suspect that they are dealing with an
eating-disordered athlete.




Eating disorders manifest as refusal to maintain a
minimum healthy body weight (i.e., 85% of expected body
weight), dramatic weight loss, fear of gaining weight even
when underweight, abnormal preoccupation with food,
abnormal food consumption patterns, and binge eating
associated with loss of control and feelings of guilt.

Eating disorders common in the athlete are anorexia
athletica, anorexia nervosa, and bulimia nervosa.

Anorexia athletica has been proposed as a classification
for athletes who show significant symptoms of eating dis-
orders but who do not meet the diagnostic criteria for
anorexia nervosa or bulimia nervosa.

Anorexia nervosa is characterized by refusal to main-
tain weight at or above a minimum normal level for height
and age; an intense fear of gaining weight or becoming fat;
a disturbance in the way in which one’s body weight, size,
or shape is perceived by the individual; and, in females,
absence of at least three menstrual cycles when otherwise
expected to occur.

Bulimia nervosa is characterized by recurrent episodes
of binge eating, a feeling of lack of control over eating
behavior, regularly engaging in self-induced vomiting,
strict fasting, use of laxatives, excessive vigorous exercise,
and a minimum average of two binge eating episodes per
week for at least 3 months.

The spectrum of abnormal eating patterns ranges from
mild to severe. Nonclinically defined disorders, such as the
relentless effort to eliminate all fat from the diet, are
unnecessary and unhealthful practices that can certainly
have a negative impact on physical performance, among
other things. Disordered eating is differentiated from an
“eating disorder” by the degree and frequency of the aber-
rant eating behaviors, for example, excluding whole food
groups, such as fats or carbohydrates, versus restricting
eating to limited times of the day.

Few controlled studies have examined the prevalence of
eating disorders among athletes. However, several small
studies suggest that the prevalence of “disordered eating”
among female athletes may be as high as 62% in sports
such as gymnastics, and as high as 31% among men who
participate in sports requiring a specified weight to
compete, such as wrestling and rowing. It is important to
emphasize that athletes in all sports can develop disor-
dered eating behaviors, but sports associated with higher
rates of disordered eating problems can be classified into
three distinct groups: “appearance sports” such as gymnas-
tics, body building, figure skating, and ballet; sports in
which low body weight is considered advantageous, such
as distance running and horse racing; and “weight cate-
gory” sports such as wrestling and boxing.

Studies have provided numbers suggesting a higher inci-
dence of eating disorders among athletes in sports and
performers in whom the strength/weight ratio is a premium
and body fat is expected to be low (gymnastics, ballet,
long-distance running).

Females tend to have a smaller percentage of lean body
mass than males and therefore have a reduced calorie need.
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To be thinner, females generally have to eat considerably
less than males. In female athletes, this reduced food
intake may not be sufficient to satisfy hunger and, when
combined with the desire to lose weight, may result
in disordered eating patterns. Many published reports
on the female triad—eating disorders, amenorrhea, and
osteoporosis—provide a hint of the health-related conse-
quences of inadequate consumption of food.

Muscle power and endurance will be affected, and
the athlete with a disordered eating pattern is likely to
become ill more frequently. Severe and prolonged disor-
dered eating can negatively affect every organ system in
the body.

Endocrine abnormalities are common among persons
with anorexia nervosa, and more subtle endocrine abnor-
malities have been described in those with bulimia nervosa.
Furthermore, eating disorders can lead to gastrointestinal
complications such as esophagitis, esophageal tears, and
pancreatitis.

Fluid and electrolyte disturbances can increase the
risks of cardiac arrhythmias, renal damage, impaired
temperature regulation, and loss of endurance and
coordination.

Swelling of the parotid glands as a result of frequent
stimulation of the salivary glands caused by repeated vom-
iting can produce a “chipmunk-like” appearance in indi-
viduals with bulimia. Although this condition is painless
and has no significant medical consequence, it does distort
facial features. This may have no direct effect on athletic
performance, but it is disfiguring and it can be emotionally
upsetting to the individual who is searching for the unre-
alistic “ideal body.”

The massage professional will often identify eating
problems before anyone else does. Concerns should be
expressed to the coach or athletic trainer if necessary.
Eating disorders lead to life-threatening conditions that
should not be overlooked. Dieting, weight loss, and pre-
event diet rituals do not mean that an athlete has an eating
disorder. However, if any of the following signs or behav-
iors are recognized, they should not be ignored:

+ Repeated comments about being or feeling fat

» Weight loss below ideal competitive weight that con-

tinues during the off-season

+ Secretive eating or disappearing immediately after

meals

+ Excessive exercise that is not part of the team train-

ing regimen

+ Weakness, headaches, and dizziness with no appar-

ent medical cause

In anorectics, the most obvious physical symptom is an
emaciated appearance. The anorectic’s shoulder blades,
backbone, and hip bones protrude, and muscle groups are
clearly visible. However, keep in mind that the athlete with
anorexia may not be as thin or light as the nonathletic
anorectic because physical training generally increases
muscle mass to a certain extent. Anorectics may also suffer
from cold intolerance, may dress in layers or baggy clothes,



and may have persistent rashes, thin hair and nails, and
gum disease.

It is important for the massage therapist to remain sup-
portive of an individual who is suspected of suffering from
an eating disorder, but the behavior should not be con-
doned. Be aware of mood swings, and do not attempt to
challenge the athlete about the logic or significance of the
abnormal behavior. Eating disorders are often rooted in
psychological disturbances, cultural myths, and body
image distortion. They are serious conditions that require
referral for professional intervention.

During treatment for an eating disorder, the athlete
should have access to a physician, a mental health worker,
and a nutrition therapist (generally a registered dietitian),
all of whom have been trained to work with eating-
disordered patients.

ywolve workeook
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SUMMARY

The massage therapist can support recommended dietary
plans but should never recommend or provide supple-
ments to clients. The massage therapist may be the first to
notice dietary problems, eating disorders, or the use of
banned substances. These behaviors have serious conse-
quences and can be life-threatening. They require referral
and reporting to the supervising medical professional.
Because this population is vulnerable to various internal
and external pressures, the massage therapist should remain
vigilant for the development of potentially destructive
behavior.

Visit the Evolve website to download and complete the following exercises.

1 Analyze your own diet in relationship to general
dietary recommendations.

2 Design breakfast, lunch, dinner, and two snacks
based on an antiinflammatory diet.

3 List the differences between the general dietary
recommendations and the sport performance
diet.

4 Develop a recommended fluid intake protocol.

5 How would an athlete alter diet to gain or lose
10 pounds?

6 List supplements commonly used by athletes.

7 List claims of supplements that are invalid.

8 What are commonly banned substances, and what
organizations regulate the use of these substances?
Develop a reporting plan for banned substance
use.

9 What factors would be considered to determine the
difference between the structured behavior normal
for an athlete and abnormal behavior indicating
potential eating disorders?

10 What is the difference between disordered eating
and an eating disorder?

11 Develop a reporting plan for suspected eating
disorders.




and Body

Influences of the Mind

OBJECTIVES
After completing this chapter, the student will be able to perform the following:
1 Define sport psychology. OUTLINE
2 Identify qualified sport psychologists. Why Sport Psychology?
3 Explain how massage supports the sport psychologist. What Is the Zone?
4 List ways in which massage supports the zone experiences— mental toughness, ideal performance Injury and Sport Psychology
state, and peak performance. Massage Application
5 Explain the importance of sport psychology during injury rehabilitation. Stress
6 Identify the signs of mental and emotional strain requiring referral to the medical team or sport Coping With Stress
psychologist. Restorative Sleep
Summary

7 List the five stages of response to injury.

8 Define stress and explain stress coping strategies.

9 List factors that interfere with restorative sleep.
10 List behaviors that support restorative sleep.

KEY TERMS

Acute Stress

Chronic Stress

Coping Skills

|deal Performance State

Insomnia

Mental Toughness
Peak Performance
Restorative Sleep

mental factors that influence, and are influenced by,

participation and performance in sport, exercise, and
physical activity, and application of knowledge gained
through this study to everyday settings.

Sport psychology professionals are interested in how
participation in sport, exercise, and physical activity may
enhance personal development and well-being throughout
the life span.

Sport psychology involves several different compo-
nents: mental training, performance enhancement, social
interactions, learning, motivation, leadership, anxiety

Sport psychology is the study of psychological and
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Secondary Gain
Sport Psychologist
The Zone

and stress management, cognitive rehearsal techniques
(including hypnosis), intentional control training, injury
treatment, cognitive intervention strategies, aggression
management, and cohesion/congruency.

Sport psychology professionals may be trained primar-
ily in the sport sciences, with additional training in coun-
seling or clinical psychology, or they may be trained
primarily in psychology, with supplemental training in the
sport sciences.

The activities of a particular sport psychology profes-
sional will vary based on the practitioner’s specific interests
and training. Some may primarily conduct research and



educate others about sport psychology. These individuals
teach at colleges and universities and, in some cases, also
work with athletes, coaches, or athletic administrators.
They provide education and develop and implement pro-
grams designed to maximize the overall well-being of
sport, exercise, and physical activity participants.

Other professionals may focus primarily on applying
sport psychology knowledge. These individuals are more
interested in enhancement of sport, exercise, and physical
activity performance or enjoyment. They may consult with
a broader range of clients and may serve in an educational
or counseling role.

Only those individuals with specialized training and,
with certain limited exceptions, only those with appropri-
ate certification and/or licensure may call themselves sport
psychologists. A sport psychologist should be a member
of a professional organization such as the Association for
the Advancement of Applied Sport Psychology (AAASP)
and/or the American Psychological Association (APA). A
growing number of sport psychology professionals are
certified by the AAASP. These professionals—who earn
the designation Certified Consultant, AAASP (or CC,
AAASP)—have met a minimum standard of education and
training in the sport sciences and in psychology. They have
also undergone an extensive review process. The AAASP
certification process encourages sport psychology profes-
sionals who complete it to maintain high standards of
professional conduct.

Some sport psychology professionals may be listed on
the U.S. Olympic Committee (USOC) Sport Psychology
Registry, meaning that they are approved to work with
Olympic athletes and national teams. To be on the Regis-
try, a professional must be a CC, AAASP and a member
of the APA.

WHY SPORT PSYCHOLOGY?

Objectives

1. Define sport psychology.
2. Identify qualified sport psychologists.
3. Explain how massage supports the sport psychologist.

During the past two decades, sport psychology has
received significant and increasing attention from athletes,
coaches, parents, and the media. A growing number of
elite, amateur, and professional athletes acknowledge
working with sport psychology professionals.

Exercise specialists, athletic trainers, youth sport direc-
tors, corporations, and psychologists are using knowledge
and techniques developed by sport psychology profession-
als to assist with improving exercise compliance, conduct-
ing rehabilitation programs, educating coaches, building
self-esteem, teaching group dynamics, and increasing per-
formance effectiveness.

Almost all sports are based on competition. Striving to
reach peak performance is appropriate until athletes push
themselves beyond their capacity. Exercise is very helpful
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in alleviating stress, releasing tensions, and producing a
relaxing kind of fatigue. However, some people go far
beyond this normal response and become overly depen-
dent on daily exercise.

One of the by-products of exercise is the production
of naturally occurring brain chemicals that influence
mood. Endorphins are morphine-like substances that
produce a sense of well-being and relaxation and are
responsible for the “runner’s high.” Some people become
addicted to daily exercise through production of these
chemicals. If they don’t exercise, they become depressed
and irritable, and they may actually have withdrawal
symptoms. If they become injured, they will make life
miserable for everyone around them until they can get
back to exercising daily. Many athletes refuse to take time
off because of their drive to keep pushing themselves. It
can be difficult to get the message across that an injury,
like a hamstring pull, may take 3 or more months to heal.
This mental outlook often interferes with even the best
treatment because the athlete will try to play before he or
she is ready.

Muscles may be held in sustained tension owing to
overuse, poor posture, and/or psychological or emotional
stress. States of anxiety and anger, for example, can create
sustained muscular hypertonicity. Emotional stress, such
as depression, can also cause decreased muscular tone and
loss of sensory motor communication (Figure 8-1).

Appropriate massage can support the work of the sport
psychologist by calming anxiety, reducing increased motor
tone of muscles, and, to a lesser extent, addressing mild
depression. Massage affects the same mood-altering neu-
rochemicals as exercise.

FIGURE 8-1 Sport performance is a roller coaster of physical and emotional
ups and downs. (From Cuppett M, Walsh K: General medical conditions in the
athlete, St Louis, 2012, Moshy.)




WHAT IS THE ZONE?
Objective

4. List ways in which massage supports the zone
experiences—mental toughness, ideal performance
state, and peak performance.

Studies of athletes, artists, and others have shown that
being “in the zone” generally means being in a state in
which mind and body are working in harmony. When in
the zone, an individual is calm yet energized, challenged
yet confident, focused yet instinctive. Different parts of
the brain are working together smoothly to automate the
movement or skill. This is comparable with the massage
practitioner’s being “centered.”

Training the mind is an important step toward getting
in the zone. Aspects of mental training for some sports
and positions include increasing concentration and focus,
controlling emotions, feeling relaxed but energized, being
calm and positive, and aiming to feel challenged and con-
fident. A person who is in the zone is free of worries and
is confident and relaxed, so that the best performance
occurs automatically.

Getting in the zone combines physical and mental
training. When the body is conditioned, skills are well
practiced, or habituated, and mental conditioning is con-
gruent; a zone experience is then possible.

The implications for massage supporting “zone” func-
tions are vast. Physical sensations of relaxation can help
relieve anxiety and tension and improve concentration and
focus. Various progressive relaxation methods that involve
contracting and releasing the tension in large muscles are
used. Massage can induce deep relaxation and support
zone functions.

Guided imagery can help reduce anxiety and increase
concentration and confidence, and can serve as mental
practice or rehearsal. Imagery techniques work well in con-
junction with relaxation techniques such as massage
because relaxation can help the client better imagine per-
forming the skill required. During massage or other
induced relaxation states, the athlete can mentally picture
himself or herself performing a specific sport or activity.
He or she can visualize being dressed, getting ready to
perform, hearing the sounds and smells—feeling the
muscles and emotions and envisioning doing the activity,
practicing skills, running the race—whatever it might be.

Negative thoughts can get in the way of concentration
and confidence. The massage therapist must not be nega-
tive during the massage and must support positive and
productive thought processes.

Although training the mind and body can lead to more
skillful and enjoyable play, it is important to understand
that the athlete might not get in the zone all the time. The
zone experience does not happen nearly as often as people
like to think it does. Do not overfocus on the zone experi-
ence during the massage.

Several names may be used for states of being similar
to the zone. Each is slightly different, but the basic con-
cepts are the same.
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Mental toughness is the ability to perform near the ath-
lete’s best no matter what the competitive circumstance—
to maintain calmness of thought, thinking positively,
being realistic, and remaining focused.

Ideal performance state is the level of physical and
mental excitement that is ideal for performing at the
top. Key elements include being confident, relaxed
yet energized, positive, challenged, focused, and
automatic.

Peak performance describes one’s very best performance,
although a person need not necessarily be in the zone
while achieving it. Key elements include being focused,
relaxed, confident, and energized.

INJURY AND SPORT PSYCHOLOGY

Objectives

5. Explain the importance of sport psychology during
injury rehabilitation.

6. Identify the signs of mental and emotional strain requir-
ing referral to the medical team or sport psychologist.
Whether the athlete is a competitive or a recreational

exerciser, recovering from an injury can present a chal-
lenge. How the athlete understands and responds to pain
and limitation is a very individual experience based on
many factors. However, certain responses and psychologi-
cal skills can help most people take an active role in their
own recovery.

People often initially feel overwhelmed by an injury.
The ability to cope will greatly improve if the athlete works
closely with the doctor and other health care providers to
develop a clear plan for recovery.

Successful rehabilitation begins with becoming
informed about the injury. It’s important to know the
extent of the injury and anticipated recovery time, and to
understand the rehabilitation plan required to recover
safely and effectively.

It is important that the injured person considers himself
or herself as an active participant in rehabilitation planning
and treatment. An individual may not understand the
scientific aspects of recovery, but he or she is the expert
on his or her own experience—a reality that may help or
hinder rehabilitation.

How the athlete responds to the injury is also very
important. Although certain sports or activities present
greater risk for injury than others, an injury usually is not
expected or planned for. Athletes are rarely prepared for
the emotional response to an injury.

Injuries have very different meaning for different
people. For some, an injury might be life-threatening or
career-ending. For others, an injury might take them away
from a team or social structure that gives them a sense of
identity and community. An injury can also interfere with
a job or responsibilities at home. It’s important, therefore,
that the athlete acquire the coping skills required to help
him or her through the loss—with professional help if
necessary.



Athletes should try to maintain a sense of identity and
importance through activities that help them feel good.
They should express their needs and concerns to the health
care team. It is helpful to identify any negative mental
responses to injury, then to reframe them to promote a
positive approach to healing: be aware of the current level
of function and of what function is lost, and then move
beyond those limitations to envision the future level of
function.

The athlete needs to ask for and receive help and to be
surrounded by emotionally and physically supportive
people. Interaction with those who hinder the healing
process should be eliminated or minimized.

Athletes in today’s society have many problems to
deal with, including multiple personal and professional
demands, increased stress, and injury. Some athletes know
how to successfully deal with injury, and others have a
hard time coping with it. The athlete may need profes-
sional help to get through the injury healing process, and
the massage therapist needs to be supportive.

Injury can negatively impact the mind, emotions, and
body. Rehabilitation is often a time of emotional distress.

Injury rehabilitation affects a person in many ways,
including the following:

+ Change in status relative to peers

+ Having to deal with pain

+ The need for discipline and compliance with rehabilita-
tion programs

* Decreased independence and control

+ Resultant worries about finances

+ Changes in self-esteem or self-image

Signs that an athlete is having some problems include

these:

* Depression

* Feeling of being helpless

* Mood swings

* Dwelling on minor complaints
+ Denial

When these issues are recognized by the massage thera-
pist, a referral is necessary. Avoid the tendency to try to
fix them. Ultimately, therapeutic massage is secondary to,
although supportive of, the medical team, including the
sport psychologist. Respect for professional boundaries
and honoring scope of practice are essential. However,
because of the time that massage therapists spend with
athletes and the compassionate quality of the professional
interaction, we may be the first to notice difficulties. Ath-
letes may share information with massage professionals
that was not provided to others working with them.

As massage professionals interested in the sports
massage career specialty, we want to understand and help
an athlete through an injury. We need to understand the
demands placed on the whole person while addressing
the injury.

Sport psychology interventions can minimize negative
experiences and maximize recovery from injury. Mental
training enhances performance in rehabilitation and sport,
improving the ability to return to play. Outcome of an
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injury, degree of pain, and expected performance are
important factors in determining how fast rehabilitation
should occur.

When coaches or trainers adopt an attitude that injured
athletes are worthless, they create an environment in
which athletes will continue to participate while hiding
their injury, increasing the likelihood of further injury.
Similarly, coaches who emphasize a strong will to compete
and win, no matter what the athlete’s physical status,
promote the idea of sacrificing one’s body for the team,
which can cause players to take unhealthy risks and
become injured.

All athletes should understand that the nature of par-
ticipation in sports dictates that at some time, pain and
injury are very likely to occur. However, instead of stressing
the inherent risks associated with sport, the focus should
be on doing those things that can minimize the chances
of injury, such as making certain that the athlete is fit, is
practicing safe sport techniques, and is learning to recog-
nize when his or her body is saying that something is
wrong. If athletes are confident that they have done as
much as they can to reduce the likelihood of injury,
perhaps their risk of injury will indeed be minimized.
Teaching athletes how to distinguish between the “normal”
pain and discomfort associated with training and “injury”
pain is of vital importance. Athletes who do not learn to
make this distinction often become seriously injured
because they do not recognize the onset of minor injuries
and do not modify their training regimens accordingly.

The individual’s current medical status must also be
addressed. Conditions such as diabetes, asthma, and high
blood pressure, as well as orthopedic concerns, must be
factored into the exercise prescription for rehabilitation or
fitness-based programs for performance.

Learning stress management skills is important for
athletes—both for enhancing performance and for reduc-
ing injury risk. Psychological stress has been shown to
predict increases in injury. Stress is thought to increase the
risk of injury because of the unwanted disruption in con-
centration or attention and the increased muscle tension
associated with heightened stress. Athletes especially prone
to injury seem to be those who experience considerable
life stress. They have little social support from others,
possess few psychological coping skills, and are apprehen-
sive, detached, and overly sensitive.

Sport massage therapists should learn to treat the whole
athlete, not just the injury. They must communicate effec-
tively and factually without instilling fear or unrealistic
expectations and with concern for the athlete’s feelings.

No one can work closely with human beings without
becoming involved with their emotions and, at times, their
personal problems. The sport massage therapist is placed
in numerous daily situations in which close interpersonal
relationships are important. Understanding an athlete’s
fears, frustrations, and daily crises is essential, along with
knowing when to refer individuals with emotional prob-
lems to the proper professionals. Injury prevention includes
dealing with both psychological and physiologic attributes




of the athlete. The athlete who competes while angry,
frustrated, or discouraged, or while suffering from some
other emotional disturbance, is more prone to injury than
one who is better adjusted emotionally. Because of the
emotional intensity surrounding competing athletes, the
massage therapist working with this population needs to
attend to his or her own mental health.

| remember working with a rookie football player who was extremely
homesick. He came from a large family and was the “baby.” It was
unclear if he really wanted to play football at a professional level.
The fransition from the college game to the demands of “going to
work” seemed fo overwhelm him.

He had o turf toe injury that just would not heal to his satisfaction.
The pain and functional limitations exceeded the typical time usually
indicated for being excused from practice. The coach became impo-
tient with him, and the athletic trainer was unable to provide further
freatment.

| was working with the young man for the turf toe injury and for
general massage. He became attached to me and began saying
things like, “You remind me of my mom.” Eventually, | talked with
the trainer about this, who then talked with the coach.

Intervention was provided. Voluntarily, the young man’s mom
began fo schedule more frequent visits, and the situation improved.
He did play professional football and was moderately successful,
lasting for about 5 years in the league. When the constant moving
around and separation from his family became too difficulf, he left the
league. He is currently teaching and coaching football at a high school
near his family and is married and has a family of his own.

MASSAGE APPLICATION
Objective

7. List the five stages of response to injury.

Generally speaking, injured athletes can experience feel-
ings of vulnerability, isolation, and low self-worth. Denial
of the reality of the injury also comes into play. All
of these feelings can adversely affect the athlete and his
rehabilitation. The injured athlete may experience a
number of personal reactions besides a sense of loss. These
may include physical, emotional, and social reactions. A
fairly predictable response to injury often occurs in five
sequential stages: (1) denial, (2) anger, (3) grief, (4) depres-
sion, and (5) reintegration. Athletes who fail to move
through these five stages may suffer adverse psychological
effects related to the injury. Such adverse effects are
more likely to occur if the injury is season-ending or
career-ending.

Some degree of psychological distress and discomfort
accompanies most major athletic injuries. However, more
serious problems of poor psychological adjustment to
injury are often preceded by the following warning signs:
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* Feelings of anger and confusion

* An obsession with the question of returning to play
* Denial of the injury

+ Exaggerated bragging about accomplishments

* Guilt about letting one’s team down

»  Withdrawal from significant others

* Rapid mood swings

* Pessimistic attitude about the prognosis for recovery

When these warning signs are detected, the athlete
should be referred to a sport psychologist or another
mental health professional.

Certain factors are commonly seen among athletes
going through adjustment to injury and rehabilitation.
Severity of injury usually determines length of rehabilita-
tion. Regardless of length of rehabilitation, the injured
athlete has to deal with three reactive phases of the injury
and rehabilitation process:

* Reaction to injury

+ Reaction to rehabilitation

* Reaction to return to
termination

Other factors that influence reactions to injury and
rehabilitation include the athlete’s coping skills, past
history of injury, social support, and personality traits. All
athletes do not necessarily have all of these reactions, nor
do all reactions fall into the suggested sequence.

Athletes who deal with their feelings and focus on the
future rather than the past have a tendency to advance
through rehabilitation at an accelerated rate. Those who
have a high degree of hardiness, a well-developed self-
concept, and good coping strategies and mental skills are
more likely to recover rapidly and fully from injury than
athletes who lack these qualities.

Athletes who lack motivation and are depressed or in
denial have difficulty with the rehabilitation process.

After injury, particularly one that requires long-term
rehabilitation, the athlete may have problems adjusting
socially and may feel alienated from the rest of the team.
The athlete may believe that there has been little support
from coaches and teammates. The athletic trainer is respon-
sible for rehabilitation and becomes the primary source of
social support. The massage therapist can play an impor-
tant part in this support process only if the professionals
work together. Conflict among professionals can adversely
affect this process.

One of the outcomes of an injury may be secondary
gain. This can be a beneficial “time-out” (time to rest and
refocus) with a decrease in pressures and expectations.
Secondary gain can both support and interfere with the
healing process.

Psychological strategies and communicative skills used
by the sport psychologist help the athlete move success-
fully through the rehabilitation process. Care needs to be
taken to maintain appropriate boundaries during this vul-
nerable time for the athlete.

The following strategies are used by the massage thera-
pist to support the medical staff:

competition or career



Coping skills: The massage professional has a limited role
in this area. Teaching self-help is appropriate as long as
it does not conflict with other treatment being
provided.

Education about the injury: When sharing information,
make sure that it is correct and does not conflict with
information provided by other professionals.

Coping with nonparticipant status and other changes:
These changes include separation from family, friends,
and teammates. The massage therapist is supportive but
defers to the medical and coaching staff.

Managing emotional reactions to injury and regaining
sense of control: The massage therapist can target the
massage to address the physical effects of emotional
turmoil and refers to the sport psychologist for addi-
tional mental support.

Pain management: The massage therapist can play an
active role in helping the athlete to cope with pain
related to injury, surgery, and rehabilitation after return-
ing to play.

During injury rehabilitation, management of the emo-
tional demands of treatment and rehabilitation consists of
the following:

» Adhering to physical therapy

+ Maintaining motivation for rehabilitation

+ Tolerating pain

* Goal setting and achievement

+ Consultation with medical and rehabilitation staff as
needed

+ Coping with chronic pain

+ Coping with issues associated with returning to sport
activity such as fear of reinjury, intrusive or disruptive
thinking regarding the injury, and loss of confidence
The massage therapist plays an important supportive

role during this phase of rehabilitation and reinforces

awareness of physical healing to support rehabilitation.

STRESS

Objective

8. Define stress and explain stress coping strategies.
Stress is often associated with situations or events that
are difficult to handle. How a person views things also
affects the level of stress. Unrealistic or high expectations
increase the stress response.
Stress may be linked to external factors, such as
+ Community
+ Unpredictable events
* Environment
+ Work
+ Family
Stress can also come from internal factors, such as
* Irresponsible behavior
* Poor health habits
+ Negative attitudes and feelings
+ Unrealistic expectations
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Many of the athletic clients | have worked with over the years
have experienced serious injury requiring a long and complex rehe-
bilitation period. | have had fo learn to have a “thick skin” and not
be reactionary to some of the behaviors displayed by clients. They
do sometimes get grumpy, sullen, irritable, and difficult. It is impor-
fant to remember that it is the client’s issue and “not about me.”
One player's wife said to me, “How can you sfand him?!” My
response, “He pays me.”

It wasn't until | experienced my own health crisis (cardiac bypass
surgery in 2006) that | experienced the following:
® (Coping skills
e Education about the injury
e (oping with nonparticipant status and other changes
* [Managing emotional reactions to injury and regaining sense of

control
e Pain management

Even though | understood the whole recovery process and had
worked with many going through it, | had never personally experi-
enced the process myself. It was frightening and overwhelming.
| remember those feelings now when | work with those going through
the upheaval of a health crisis. | am more kind and gentle.

It is one thing to be aware of stress in daily life, but it
is another to know how to change it. Stress is not just in
the mind. It is a physical response to an undesirable situ-
ation, and it has the potential to control one’s life. Stress
has many sources. Mild stress can result from being caught
in a traffic jam, standing in line at a store, or getting a
parking ticket. Stress also can be severe and cause major
health problems. Divorce, family problems, and the death
of a loved one can be devastating.

Stress can be short-term (acute) or long-term (chronic).
Acute stress is a reaction to an immediate or perceived
threat. Everyday life sometimes poses situations that are
not short-lived, such as relationship problems, loneliness,
and financial or health worries. The pressures may seem
unrelenting and can cause chronic stress.

When a person’s coping behavior is ineffective, a physi-
cal stress response occurs to meet the energy demands
of the situation. First, the stress hormone adrenaline is
released. Then, the heart beats faster, breathing quickens,
and blood pressure rises. The liver increases its output of
blood sugar, and blood flow is diverted to the brain and
large muscles. The massage therapist should recognize
signs and symptoms of nonproductive sympathetic
dominance.

After the threat or anger passes, the body relaxes
again. One may be able to handle an occasional stressful
event, but when it happens repeatedly, such as with
chronic stress, the effects multiply and are compounded
over time.




For example, a football player endures week after week
of hits in a season, or a source of pain, and may reach a
point of not being able to handle it anymore.

It is evident that there is too much stress for a person
to cope with when the following telltale signs appear:

* Irritability

» Sleep problems (sleeps all the time or can’t sleep
at all)

+ Lack of joy

» Loss of appetite or can’t stop eating

» Trouble with relationships (e.g., no longer gets along
with friends and family members)

* Illness, infertility, or fatigue

Signs of chronic stress, which can damage overall health,

include the following:

* Uneasiness and vigilance

* Anxiety and panic attacks

+ Sadness or a heightened sense of energy

* Depression or melancholia

* Loss of appetite

* Anorexia or overeating

+ Alertness

* Irritability

+ Suppression of the immune system

» Lowered resistance to infection

 Increased metabolism

* Diabetes or hypertension

* Infertility

 Fatigue

» Absence of menstruation (amenorrhea), loss of sex drive
or performance ability

COPING WITH STRESS

The following measures can help in coping with stress.

Sleep well. Sleep is very important and can provide the
athlete with the energy needed to face each day. Going
to sleep and awakening at a consistent time may help
the person sleep more soundly. Restorative sleep should
be a major goal of massage.

Eat a balanced diet that includes a variety of foods and
provides the right mix of nutrients to keep the body
systems working well. When healthy, the athlete will be
better able to control stress and pain.

Change the pace of your daily routine.

Be positive. It helps to spend time with people who have
a positive outlook and a sense of humor. Laughter actu-
ally helps ease pain because it releases the chemicals in
the brain that give a sense of well-being.

Relaxation methods trigger the body’s relaxation response.
The relaxation response is a group of physiologic
changes that cause decreased activity of the sympathetic
nervous system and support parasympathetic function.
Relaxation methods are helpful in reducing the physical
sensations of the stress response and help to manage
stress by
+ Reducing anxiety and conserving energy
* Increasing self-control when dealing with stress
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+ Enhancing recognition of the difference between
tense muscles and relaxed ones
+ Helping to keep the individual alert, energetic, and
productive
Massage is a major relaxation modality. It supports
physical relaxation techniques such as deep breathing, pro-
gressive muscle relaxation, word repetition, and guided

imagery.

Progressive Muscle Relaxation

This technique involves relaxing a series of muscles, one
at a time. First, raise the tension level in a group of
muscles, such as those in a leg or an arm, by tightening
the muscles and then relaxing them. Concentrate on
letting the tension go out of each muscle. Then, move on
to the next muscle group. Do not tense muscles near pain
sites. Massage supports the practice of progressive muscle
relaxation.

Word Repetition

Choose a word or phrase that is a cue for relaxing, and
then repeat it. While repeating the word or phrase, breathe
deeply and slowly, and think of something that gives pleas-
ant sensations of warmth and heaviness.

Guided Imagery

Also known as visualization, this technique involves lying
quietly and picturing yourself in a pleasant and peaceful
setting. Try to experience the setting with all of the senses,
as if you are actually there. For instance, imagine lying on
the beach. Picture the beautiful blue sky, smell the salt
water, hear the waves, and feel the warm breeze on your
skin. The messages your brain receives as you experience
these sensations help you to relax (Box 8-1).

BOX 8-1 Lifestyle Adjustments to Stress

Simplify life.

View negative situations as positive and a chance fo improve life.
Use humor to reduce or relieve tension.

Exercise.

Get more sleep.

Eat a good breakfast and lunch.

Reduce or eliminate caffeine consumption. Caffeine is a stimulant.
Get a regular massage.

Don't take work problems home or home problems to work.

Call a friend and strengthen or establish a support network.

Hug your family and friends.

Do volunteer work or start a hobby.

Pray or meditate.

Practice relaxation techniques, such as deep breathing and
selhypnosis.

* Take a vacation.




RESTORATIVE SLEEP
Objectives

9. List factors that interfere with restorative sleep.
10. List behaviors that support restorative sleep.

Restorative sleep is extremely important for anyone
who is an athlete or in rehabilitation. Almost everyone has
occasional sleepless nights, perhaps owing to stress, heart-
burn, or drinking too much caffeine or alcohol. How much
sleep is enough varies for different individuals. Although
7Y% hours of sleep is about average, some people feel fine
on only 5 or 6 hours of sleep, and others need 9 or 10
hours a night.

Lack of restorative sleep can affect energy levels, and
restorative sleep helps bolster the immune system, fighting
off viruses and bacteria.

Insomnia is the most common of all sleep disorders.
Insomnia includes difficulty going to sleep, staying asleep,
or going back to sleep when awakened early. It may be
temporary or chronic. About one out of three people have
insomnia at some point in their lives. Simple changes in
one’s daily routine, lifestyle, and habits may result in better
sleep (Box 8-2).

Insomnia becomes more prevalent with age. As a person
gets older, the following changes often occur that may
affect sleep.

Between the ages of 50 and 70, more time is spent in
stages 1 and 2 of non-rapid eye movement (NREM) sleep
and less time in stages 3 and 4. Stage 1 is transitional sleep,
stage 2 is light sleep, and stages 3 and 4 are deep (delta)
sleep—the most restful kind. Because one is sleeping lighter
in stages 1 and 2, one is more likely to wake up. With age,
the internal clock often speeds up, and a person may get
tired earlier in the evening and consequently wake up
earlier in the morning.

A change in daily activity can disrupt sleep patterns
regardless of whether the client is less or more physically
or socially active. Consistent activity as part of daily activi-
ties helps promote a good night’s sleep. The retired client
may have more free time and because of that may drink
more caffeine or alcohol or take a daily nap. These things
can interfere with sleep at night.

A change in health can affect sleep patterns. Chronic
pain associated with conditions such as arthritis and
back problems, as well as depression, anxiety, and stress,
can interfere with sleep. Older men often develop noncan-
cerous enlargement of the prostate gland (benign prostatic
hyperplasia), which can cause the need to urinate fre-
quently, interrupting sleep. In women, hot flashes and
urinary urgency that accompany menopause can be equally
disruptive. Other sleep-related disorders, such as sleep
apnea and restless legs syndrome, become more common
with age. Sleep apnea causes one to stop breathing periodi-
cally throughout the night and awaken. Restless legs syn-
drome causes an unpleasant sensation in the legs and an
uncontrollable desire to move them, which may awaken
one or prevent one from falling asleep. Nutritional
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BOX 8-2 Common Causes of Insomnia

Stress: Realistic and unrealistic concerns about work, school, health, or
fomily keep the mind foo active and unable to relax for sleep. The
busy brain and excessive boredom can create stress and interfere
with sleep.

Anxiety: Everyday anxieties as well as severe anxiety disorders may
keep the mind too alert to fall asleep af the beginning or in the
middle of the night.

Depression: People either sleep too much or have trouble sleeping if
depressed. This may be due to chemical imbalances in the brain,
or it may occur because worries that accompany depression may
keep people from relaxing enough fo fall asleep when needed.

Stimulants: Prescription drugs, including some antidepressants, high
blood pressure, and steroid medications, can interfere with sleep.
Many over-the-counter medications, including some brands of
aspirin, decongestants, and weight loss products, contain caffeine
and other stimulants. Antihistamines initially may make one
groggy, and they can worsen urinary problems, making it
necessary to get up more frequently during the night.

Changes in the environment or work schedule: Travel or working o
late or early shift can disrupt the body’s circadian rhythms, making
it difficult to get to sleep. Circadian rhythms act as internal clocks,
guiding the wake-sleep cycle, body metabolism, and body
femperature.

Long-term use of sleep medications: Doctors generally recommend
using sleeping pills only for up to 4 weeks until the person notices
benefits from self-help measures. If someone needs sleep
medications longer, they should be used no more than 2 to 4
fimes a week, so that they don’t become habit-forming. Sleeping
pills offen become less effective over time.

Medical conditions that cause pain. These include arthritis,
fibromyalgia, and neuropathies that result in nerve pain. Many
people with fibromyalgia experience higherfrequency brain waves
than normally expected when they sleep. These higherfrequency
brain waves may inferfere with the restfulness of sleep.

Behavioral insomnia: This may occur when people worry excessively
about not being able fo sleep and try too hard to fall asleep. Most
people with this condition sleep better when they’re away from
their usual sleep environment, or when they don't fry to sleep,
such as when they’re watching TV.

Eating too much too late in the evening: Having a light snack
before bedtime is OK, but eating too much may cause the person
to feel physically uncomfortable when lying down, making it
difficult to get fo sleep. Many people also experience heartburn, or
reflux, which is a back flow of food from the stomach to the
esophagus affer eating. This uncomfortable feeling may keep a
person awake.




depletions may be the reason for restless legs syndrome;

therefore, nutritional supplements may help. A nutrition-

ist or a physician can help by making recommendations.
The following strategies promote restorative sleep:

Stick to a schedule. Keep bedtime and wake time routines
on as constant a schedule as possible.

Limit time in bed. Too much time in bed can promote
shallow, unrestful sleep. Try to get up at the same time
each morning, regardless of when you go to bed.

Avoid “trying” to sleep. The harder a person tries, the
more awake the person becomes. Reading or listening
to music until drowsy helps one to fall asleep
naturally.

Avoid or limit caffeine, alcohol, and nicotine. Caffeine
and nicotine can keep a person from falling asleep.
Alcohol can cause unrestful sleep and frequent
awakenings.

Reset the body’s clock. If falling asleep too early, use light
to push back the internal clock. In the evenings, if it is
still light, go outside in the sun or sit near a bright
light.

Check medications. If medications are taken regularly,
check with the doctor to see if the medications may be
contributing to sleep disturbances. Also check the labels
of over-the-counter products to see if they contain caf-
feine or other stimulants such as pseudoephedrine.

Don’t put up with pain. Make sure that any pain reliever
being taken is effective enough to control pain while
sleeping.

Find ways to relax. A warm bath or a light snack before
bedtime may help prepare for sleep. Massage also may
help promote relaxation.

Limit naps. Naps can make it harder to fall asleep at night.

Minimize sleep interruptions. Close the bedroom door or
create a subtle background noise, such as running a fan,
to help drown out other noises. Sleep in a different
room if the bed partner snores.

Adjust bedroom temperatures. The room should be com-
fortably cool.

Limit nighttime use of the bathroom by drinking less
toward evening.

The training and competing athlete needs an appropri-

ate amount of restorative sleep. This is typically 8 to 9
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hours at night and a 1-hour nap. Playing schedules and
travel to different time zones disrupt an athlete’s sleep
patterns. Sleeping in a different bed when traveling can be
a problem.

Most of the clients | work with fall asleep during the massage.
Athletes are usually physically fatigued, as well as often emotionally
fafigued, so it is not surprising that just the act of lying down is
enough for them to drift off. What does surprise me is that the quali-
fies of the massage application | am usually using are not necessarily
what you would consider “relaxation massage.” These clients com-
monly have acute injuries coupled with chronic patterns of compensa-
fion. They sleep through joint movement assessment (passive of
course), being moved info a variety of positions, a variety of connec-
five tissue methods, addressing of frigger points, and so forth.
Because much of the massage application is an assessment process
during which | need feedback from the client, | have learned to get
much of the “talk"-based assessment completed at the beginning of
the massage. | have also learned to rely on my palpation skills to
gather the information | need fo choose what methods | will use to
make the massage as valuable as possible. The sleeping client is a
challenge, but sometimes it is as important to support sleep during
the massage and to use massage to support restorative sleep in
general.

SUMMARY

This chapter briefly describes the mental and emotional
world of the athlete. The role of the sport psychologist is
becoming increasingly important. More people are seeking
professional assistance with coping and performance, espe-
cially in managing stress. Stress is both mental and physi-
cal. It is in this area that massage is most beneficial.

The massage therapist must not take on the role of
psychologist. Instead, the massage professional provides a
skilled and compassionate touch, a nonjudgmental and
no-advice-giving presence, and a supportive and quiet
experience.
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Visit the Evolve website to download and complete the following exercises.

How does sport psychology influence physical
performance?

If a client was asking questions about mental per-
formance to support physical performance, how
would you refer him or her to a qualified sport
psychologiste

Based on physiologic outcomes, what methods of
relaxation and meditation would create similar
effects as massage?

A client indicates that she feels “in the zone” after
massage. She also expresses concern that during
skating she has a hard time finding “the zone.”
How might the massage therapist help her under-
stand the zone experience?

A client has experienced a serious knee injury
requiring surgical repair and a long, involved reha-
bilitation program. How and when would you
approach a referral to a sport physiologist?

Write a case study (fictional or real) about the
circumstances that would indicate that a client
needs a referral to help with mental and emotional
coping.

Example: A 29-year-old golfer has played in eight
tournaments and he hasn’t made the cut (got into
the final money-making rounds). He is not sleep-
ing and has been experiencing headaches and
an “upset stomach.”

Provide an example of a behavior that might be
displayed for each of the five stages of response to

injury.

Example: Denial—Client continues to run daily
even though his repeatedly sprained ankle is
painful and he is limping

Using the case study you wrote about in Question
6 and the approach used by sport psychologists,
identify at least three methods that would be appro-
priate for helping this client.

Examples: visualization, hypnosis, progressive re-
laxation

A client indicates during the massage that even
though he is sleeping 7 hours at night and taking
a short nap in the afternoon, he is still tired. What
questions would you ask the client to obtain more
specific information?

Example: Are you having trouble falling asleep or
staying asleep?

Develop a selfhelp handout to give clients to
support restorative sleep.

Again, using the case study from Question 6,
develop a massage treatment plan that would com-
plement the treatment of a sport psychologist.

Example: parasympathetic dominance, deep pres-
sure, nonspecific massage with attention to
breathing function
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OBJECTIVES

Indications and Cautions

After completing this chapter, the student will be able to perform the following:

1 List the general indications for massage.
2 Describe illness and injury and how they predispose a client to contraindication or caution for

massage application.

3 Evaluate various medications for indications/cautions for massage.

4 Identify and avoid endangerment sites.

Pain Tolerance

Post-traumatic Stress Disorder
Regional Contraindications
Ringworm

Somatic Pain

Therapeutic Inflammation
Tumors

Varicose Veins

Visceral Pain

OUTLINE

Indications for Massage

Inflammation

Pain

Impingement Syndromes
Psychological Dysfunctions
Sleep Support

Cautions for Massage

Acute Local Soft Tissue Inflammation
Bone and Joint Injuries

Diabetes

Fungal Infections

Bacterial Infections

Viral Infections

Melanoma (Skin Cancer)

Myositis Ossificans

Open Wounds

KEY TERMS

Acute Inflammation Hemophilia

Anxiety and Depressive Disorders  Herpes Simplex Virus

Athlete’s Foot Inflammation

Boils Lymphangitis

Deep Vein Thrombosis Melanoma

Diabetes Myaositis Ossificans

Endangerment Sites Nerve Compression

Folliculitis Nerve Entrapment

General Contraindications/ Pain and Fatigue Syndromes
Cautions Pain Threshold

assage can be very beneficial for athletes and
Mthose involved in physical performance activity

such as dance, if the professional performing
the massage understands the multidimensional aspects of
the client’s experience. If not, massage can impair
optimal function of the performance. Because of the
intense physical activity involved in sports, an athlete
may be prone to injury. The massage therapist often
works with clients from many different sport or fitness
activities. Physical rehabilitation programs are also varied.
The author of this text owns just about every sport for
dummies and idiot’s guide to various sport performance

118

Tumors

Bleeding Disorders

Deep Vein Thrombosis

Varicose Veins
Medications
Endangerment Sites

Summary

books. I often use these types of books to help me
understand various sport activities and to determine indi-
cations and benefits of massage. Unit I discusses the
basic movement functions an athlete uses to accomplish
a sport-specific task. Massage is beneficial, is used to
allow the body to complete these movements, and can
manage compensation patterns that result from repetitive
movement.

Because therapeutic massage has widespread effects on
the physiologic functions of the body, it is the massage
professional’s responsibility, when applying massage tech-
niques, to have knowledge of pathology, contraindications,



and endangerment sites. It is difficult to obtain a consensus
on such information, however, because not all sources
agree.

INDICATIONS FOR MASSAGE
Objective

1. List the general indications for massage.

Normal physiologic mechanisms inhibit the tendency
to function at the body’s anatomic and physiologic limits.
We usually do not run as fast as we can, work as long as
we can, or exert all of our energy to complete a task.
Instead the body signals fatigue, pain, or strain before the
anatomic or physiologic limits are reached, and we back
off. This very important protective mechanism allows us
to live within a healthy range of energy expenditure while
maintaining functioning energy reserves in case of emer-
gency or extraordinary demand. This is not necessarily the
case for athletes, who often strive to exceed normal physi-
cal and mental functioning.

Dysfunction occurs when energy reserves run low
because restorative mechanisms are not able to function
effectively, or when the body begins to limit function in
an attempt to maintain higher energy reserves.

If a person plays tennis and overstretches the shoulder
reaching for the serve, the body senses danger of harm to
the joint. Neurologic sensors may reset muscle patterns,
limiting range of motion slightly to prevent this from hap-
pening again. Physiologically, protective space has been
created even though range of motion has been sacrificed.
If this continues, eventually the limited range of motion
interferes with the ability to play tennis. Dysfunction
occurs. If perpetuated and compensated for over time,
pathology usually develops. The person could end up with
a frozen shoulder or tendonitis.

Massage intervention just after the first event, coupled
with a more conservative playing style or improved
playing form, might reverse the process, and dysfunction
would not develop. Intervention applied at the point at
which range-of-motion limits are first observed would
likely still be effective in reversing the dysfunctional
process. Interventions introduced after pathology has
begun are more complex, sometimes aggressive, and
occasionally too late to support repair and restoration of
function. Also, it may take longer before benefits are
noticed.

Massage can support the restorative process to help
athletes maintain peak performance for extended periods.
The benefits of massage are most effectively focused on
assisting people to stay within the healthy range of physical
functioning and supporting those who wish to achieve
fitness.

Illness occurs when a body process breaks down. A
person whose immune system did not effectively fight off
a cold virus becomes ill with a cold. A person with diabetes
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is ill. Chronic fatigue syndrome, ulcers, cancer, and mul-
tiple sclerosis are all examples of illness.

Injury occurs when tissue is damaged. Cuts, bruises,
burns, contusions, fractured bones, sprains, and strains are
examples of injuries.

Illness tends to indicate general cautions and contrain-
dications, whereas injury more often indicates regional
cautions and contraindications.

Therapeutic massage is indicated for both illness and
injury. Massage techniques for illness involve very general
application of massage to support the body’s healing
responses (e.g., stress management, pain control, restor-
ative sleep). This approach to massage, sometimes called
general constitutional application, is more reflexive in nature
and is used to reduce the stress load so that the body can
heal. (See Unit Three for specific massage interventions for
illness and sport injury.)

Massage for injury incorporates aspects of general con-
stitutional massage because healing is necessary for tissue
repair. The more mechanical application of lymphatic
drainage is used to control edema. Gliding methods are
used to approximate (bring close together) the ends of
some types of injured tissue, as in minor muscle tears and
sprains. Hyperstimulation analgesia and counterirritation
reduce acute pain. Methods to increase circulation to the
area support tissue formation. Connective tissue applica-
tions are used to manage scar tissue formation. Inflamma-
tion is a factor in both illness and injury because healing
in both cases involves appropriate activation of the inflam-
matory response system.

Healing an injury is taxing on the body and strains the
restorative mechanism. If an injured person is not in a state
of health to begin with, it is common for the stress of the
injury to compromise the immune system, and the person
then becomes susceptible to illness.

Because many diseases and injuries have similar symp-
toms, it is difficult to determine the specific underlying
causes of pathology. The massage professional must refer
clients to qualified, licensed health care providers for a
specific diagnosis.

In general, massage is indicated for
+ Relaxation and pleasure
+ Anxiety reduction
+ Mild depression management
+ Effective digestion and elimination
+ Efficient circulation of body fluids
* Enhanced growth, development, and regeneration of

injured tissue
* Enhanced immune function
+ Exercise recovery and performance
 Inflammation management
* Mood management
* Nerve impingement syndrome
* Pain management
+ Soft tissue dysfunction

The following areas of effect are especially beneficial for
the population targeted in this textbook.
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INFLAMMATION

Therapeutic massage seems to be beneficial in cases of
prolonged inflammation. Possible theories regarding this
include the following:

1. Stimulation from massage activates release of the body’s
own antiinflammatory agents.

2. Certain types of massage promote the inflammatory
process (therapeutic inflammation) to a small degree,
triggering the body to complete the process.

3. Massage may facilitate dilution and removal of the
irritant by increasing lymphatic flow.

The processes of inflammation trigger tissue repair.
Tissue repair is the replacement of dead cells with living
cells. In the type of tissue repair called regeneration, the new
cells are similar to those they replace. In another type of
tissue repair called replacement, the new cells are formed
from connective tissue and are different from those they
replace, resulting in a scar. Often fibrous connective tissue
replaces damaged tissue. Most tissue repairs are a combina-
tion of regeneration and replacement. A goal of the healing
process is to promote regeneration and keep replacement
to a minimum. Massage has been shown to slow the for-
mation of scar tissue and to keep scar tissue pliable when
it does form (Table 9-1).

Because the inflammatory response is part of the healing
process, the deliberate creation of inflammation theoreti-
cally can generate or “jump start” healing mechanisms.
Certain methods of massage are used to create a con-
trolled, localized area of therapeutic inflammation. Deep
frictioning techniques and connective tissue stretching
methods are the most common approaches. The evidence
is suspect, and currently research does not support the
method, but historically friction has been clinically effec-
tive if used with caution.

Benefit derived from the use of therapeutic inflamma-
tion depends on the body’s ability to generate healing
processes. If healing mechanisms are suppressed, methods
that create therapeutic inflammation should not be used.
For example, therapeutic inflammation is not used in situ-
ations in which sleep disturbance, compromised immune
function, a high stress load, or systemic or localized
inflammation is already present. This method is also con-
traindicated if any condition that consists of impaired
repair and restorative functions is present, unless applica-
tion is carefully supervised as part of a total treatment
program. Training and competing athletes may not have
enough adaptive capacity to resolve inflammation, so
caution is advised when considering using methods to
create inflammation.

Client use of antiinflammatory medications is another
factor that must be considered. If a person is taking such
medication—steroidal or nonsteroidal—the effectiveness of
therapeutic inflammation is negated or reduced, and res-
toration mechanisms are inhibited. When these medica-

tions are used, any methods that create inflammation are
to be avoided (Table 9-2).

PAIN

The massage professional especially needs to understand
the mechanisms of pain. Pain receptors are found in
almost every tissue of the body and may respond to any
type of stimulus. When stimuli for other sensations, such
as touch, pressure, heat, and cold, reach a certain inten-
sity, they stimulate the sensation of pain as well. Injured
tissue may release prostaglandins, making peripheral noci-
ceptors more sensitive to the normal pain response (hyper-
algesia). Aspirin and other nonsteroidal antiinflammatory
drugs (NSAID:s) inhibit the action of prostaglandins and
reduce pain.

Excessive stimulation of a sensory organ causes pain.
Additional stimuli for pain receptors include excessive dis-
tention or dilation of a structure (typically fluid pressure),
prolonged muscular contractions, muscle spasms, inade-
quate blood flow to tissues, and the presence of certain
chemical substances. Because of their sensitivity to all
stimuli, pain receptors perform a protective function by
identifying changes that may endanger the body.

The point at which a stimulus is perceived as painful is
called the pain threshold. This varies somewhat from indi-
vidual to individual. One factor affecting the pain thresh-
old is perceptual dominance, in which the pain felt in one
area of the body diminishes or obliterates the pain felt in
another area. Not until the most severe pain is diminished
does the person perceive or acknowledge the other pain.
This mechanism is often activated with massage applica-
tion that produces a “good hurt” and creates hyperstimula-
tion analgesia and counterirritation.

Pain tolerance refers to the duration or intensity of
pain that a person endures before acknowledging the pain
and seeking relief. Unlike the pain threshold, pain toler-
ance is likely to vary from one individual to another. A
person’s tolerance to pain is influenced by a variety of
factors, including personality type, psychological state at
the onset of pain, previous experiences, sociocultural
background, and the meaning of the pain for that person
(e.g., the ways in which it affects the person’s lifestyle).
Factors that decrease pain tolerance include repeated
exposure to pain, fatigue, sleep deprivation, and stress.
Warmth, cold, distraction, alcohol consumption, hypno-
sis, and strong religious beliefs or faith all act to increase
pain tolerance.

The origins of pain can be divided into two types:
somatic and visceral. Somatic pain arises from stimulation
of receptors in the skin (superficial somatic pain) or from
stimulation of receptors in skeletal muscles, joints, tendons,
and fascia (deep somatic pain). Visceral pain results from
stimulation of receptors in the viscera (internal organs).

Pain is usually classified as acute, chronic, intractable,
phantom, or referred.

Evaluation and Management of Pain

Because pain is a primary indicator in many disease
processes, the massage practitioner must have a basic



TABLE 9-1

Stage 1 (Acute): Inflammatory
Reaction
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Stages of Tissue Healing and Massage Interventions

Stage 2 (Subacute): Repair and
Healing

Stage 3 (Chronic): Maturation and
Remodeling

Characteristics Vascular changes Growth of capillary beds into area Maturation and remodeling of scar
Inflammatory exudate Collagen formation Contracture of scar tissue
Clot formation Granulation fissue Alignment of collagen along lines of
Phagocytosis, neutralization of irritants Fragile, easily injured tissue stress forces (tensegrity)
Early fibroblastic activity

Clinical signs Inflammation Decreased inflammation Absence of inflammation

Pain before fissue resistance

Pain during tissue resistance

Pain after tissue resistance

Massage intervention

(3 to 7 days after injury)

Main goal: Protection

Control and support effects of
inflammation

PRICE treatment (protection, rest, ice,
compression, and elevation)

Promote healing and prevent
compensation patterns

Passive movement midrange

General massage and lymphatic
drainage with caution

Support for rest with fullbody massage

(14 10 21 days after injury)

Main goal: Controlled motion

Promote development of mobile
scar

Cautious and controlled soft tissue
mobilization of scar fissue along
fiber direction toward injury

Active and passive, open and
closed-chain range of motion
(midrange)

Support for healing with full-body
massage

(3 o 12 months after injury)

Main goal: Return to function

Increase sfrength and alignment of
scar fissue

Crossiber friction of scar fissue
coupled with directional stroking
along lines of tension away from
injury

Progressive stretching and active and
resisted range of motion (full range)

Support for rehabilitation activifies
with fullbody massage

MASSAGE APPROACH DURING HEALING
Acute Phase

* Manage pain.

* Support sleep.

Subacute Phase (Early)

* Manage pain.

* Support sleep.

* Manage edema.

* Manage compensation patterns.

Subacute Phase (Later)
* Manage pain.

* Support sleep.

* Manage edema.

Manage compensation patterns.
Support rehabilitative activity.
Support mobile scar development.
Support tissue regeneration process.

Remodeling Phase

Support rehabilitation activity.

Encourage appropriate scar tissue development.

Manage adhesions.

Restore firing patterns, gaif reflexes, and neuromuscular responses.
Eliminate reversible compensation patterns.

Manage irreversible compensation patterns.

Restore tissue pliability.

evaluation protocol for pain to refer his or her clients to
the appropriate health care provider. The following guide-
lines for evaluating pain will help in this process.
Pain has many characteristics. Location, for example,
can be divided into four categories:
1. Localized pain is pain confined to the site of origin.
2. Projected pain is typically a result of proximal nerve
compression. This pain is perceived in the tissue sup-
plied by the nerve.
3. Radiating pain is diffuse pain, which is not well local-
ized, around the site of origin.

4. Referred pain is felt in an area distant from the site of

the painful stimulus.
Pain can be divided into five types:

. Pricking or bright pain: This type of pain is experi-

enced when the skin is cut or jabbed with a sharp object.
It is short-lived but intense and is easily localized.

. Burning pain: This type is slower to develop, lasts

longer, and is less accurately localized. It is experi-
enced when the skin is burned or inflammation is
present. It often stimulates cardiac and respiratory
activity.



TABLE 9-2 Disorders Related to Chronic

Inflammation*

Disorder Mechanism

Allergy Mediators induce autoimmune reactions.

Alzheimer’s disease Chronic inflammation destroys brain cells.

Anemia Mediators attack erythropoietin production.

Aortic valve stenosis Chronic inflammation damages heart
valves.

Arthritis Inflammatory mediators destroy joint
cartilage and synovial fluid.

Asthma Mediators close the airways.

Cancer Chronic inflammation causes most cancers.
Congestive heart failure  Chronic inflammation causes heart muscle
wasting.

Fibromyalgia Mediators are elevated in fibromyalgia
pafients.

Fibrosis Mediators attack traumatized fissue.

Heart attack Chronic inflammation contributes to
coronary atherosclerosis.

Kidney failure Mediators restrict circulafion and domage
nephrons.

Lupus Mediators induce an autoimmune atfack.

Pancreatitis Mediators induce pancreatic cell injury.

Psoriasis Mediators induce dermatifis.

Stroke Chronic inflammation promotes

thromboembolic events.

Surgical complications ~ Mediators prevent healing.

*Seemingly unrelated disorders often have a common link —inflammation. This is a partial list of
common medical problems associated with chronic inflammation.
From Fritz S: Mosby’s fundamentals of therapeutic massage, ed 3, St Louis, 2004, Moshy.

3. Aching pain: Aching pain occurs when the visceral
organs are stimulated. It is constant, is not well local-
ized, and is often referred to areas of the body far from
which the damage is occurring. This type of pain is
important because it may be a sign of a life-threatening
disorder of a vital organ.

. Deep pain: The main difference between superficial and
deep sensibility is the different nature of the pain
evoked by noxious stimuli. Unlike superficial pain,
deep pain is poorly localized, nauseating, and frequently
associated with sweating and changes in blood pressure.
Deep pain can be elicited experimentally in the perios-
teum and ligaments by injecting them with hypertonic
saline. Pain produced in this fashion initiates reflex
contraction of nearby skeletal muscles. This reflex con-
traction is similar to the muscle spasm associated with
injuries to bones, tendons, and joints. The steadily
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FIGURE 9-1 Pain-spasm-pain cycle. (From Fritz S: Mosby’s fundamentals of
therapeutic massage, ed 5, St Louis, 2013, Mosby.)

contracting muscles become ischemic, and ischemia

stimulates pain receptors in the muscles. The resultant

pain, in turn, initiates more spasms, creating a vicious

cycle called the pain-spasm-pain cycle (Figure 9-1).

5. Muscle pain: If a muscle contracts rhythmically in the
presence of an adequate blood supply, pain does not
usually result. However, if the blood supply to a muscle
is occluded (closed off), contraction soon causes pain.
Pain persists after the contraction until blood flow is
reestablished. If a muscle with a normal blood supply
is made to contract continuously without periods of
relaxation, it begins to ache because the maintained
contraction compresses the blood vessels supplying the
muscle.

Nonverbal behaviors such as facial grimacing, flinching,
tearing, abnormal gait or posture, muscle tension, and
guarding of the body are common indicators of pain.
Verbal and emotional signals indicating pain may include
crying, moaning, groaning, irritability, sadness, and changes
in voice tone.

Pain scales, such as a 1 to 10 scale, or a mild, moderate,
and severe scale, are helpful for measuring pain perception.
Only the client can determine the degree of severity. Pain
is rarely the same at all times. It is felt (perceived) differ-
ently over time and differs with various precipitating and
aggravating factors. Pain can range from excruciating to
mild and may be difficult for the client to verbalize.

Many ways may be used to alleviate pain. The massage
professional, as part of a health care team, can contribute
valuable manual therapy in various pain conditions using
direct tissue manipulation and reflex stimulation of the



nervous system and the circulation. As a therapeutic inter-
vention, massage may help reduce the need for pain medi-
cation, thus reducing the side effects of medication.

All medications, including over-the-counter products
available without a prescription, have side effects. Obvi-
ously, with clients in extreme pain, massage therapy must
be monitored by a physician or other appropriate health
care professional. Most people experience pain in less
severe forms occasionally throughout life. Massage may
provide temporary symptomatic relief of moderate pain
brought on by daily stress, replacing over-the-counter pain
medications or reducing their use.

Acute pain and chronic pain are managed somewhat
differently; therefore, it is important to make the distinc-
tion between the two. Intervention for acute pain is less
invasive and focuses on supporting a current healing
process. Chronic pain is managed with symptom relief or
through a more aggressive rehabilitation approach that
incorporates a therapeutic change process.

IMPINGEMENT SYNDROMES

The two types of nerve impingement syndromes are com-
pression and entrapment. Nerve compression is pressure
on a nerve by a bony structure; nerve entrapment is pres-
sure on a nerve from soft tissue. Massage is beneficial for
entrapment and can manage some symptoms of nerve
compression, even though the direct causal factor is not

addressed.

Cervical Plexus

If the cervical plexus is being impinged, the person experi-
ences headaches, neck pain, and breathing difficulties. The
muscles most responsible for pressure on the cervical
plexus are the suboccipital and sternocleidomastoid
muscles. Shortened connective tissues at the cranial base
will also press on these nerves.

The cervical plexus is formed by the ventral rami of the
upper four cervical nerves. The phrenic nerve is part of this
plexus. It innervates the diaphragm, and any disruption
to this nerve affects breathing. Many cutaneous (skin)
branches of the cervical plexus transmit sensory impulses
from the skin of the neck, ear, and shoulder. Motor
branches innervate muscles of the anterior neck.

Brachial Plexus

The brachial plexus, situated partly in the neck and partly
in the axilla, provides virtually all the nerves that innervate
the upper limbs. Any imbalance that causes pressure on
this complex of nerves results in pain in the shoulder,
chest, arm, wrist, and hand.

The muscles most often responsible for impingement
of the brachial plexus are the scalenes, pectoralis minor,
and subclavius. Muscles of the arm occasionally impinge
branches of the brachial plexus. Brachial plexus nerve
impingement is responsible for thoracic outlet symptoms,
which often are misdiagnosed as carpal tunnel syndrome.
Whiplash injury involves the brachial plexus.
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Lumbar Plexus

Lumbar plexus nerve impingement may give rise to low
back discomfort with a belt distribution of pain, as well as
pain in the lower abdomen, genitals, thigh, and medial
lower leg. The main muscles that impinge on the lumbar
plexus are the quadratus lumborum and the psoas. Short-
ening of the lumbar dorsal fascia exaggerates a lordosis and
causes vertebral impingement of the lumbar plexus.

Sacral Plexus

The sacral plexus has approximately a dozen named
branches. Almost half of these serve the buttocks and lower
limbs; the others innervate pelvic structures. The main
branch is the sciatic nerve. Impingement of this nerve by
the piriformis muscle gives rise to sciatica.

Ligaments that stabilize the sacroiliac joint can affect
the sacral plexus. Pressure on the sacral plexus can cause
gluteal pain, leg pain, genital pain, and foot pain.

Massage methods can soften and stretch connective
tissues that may impinge nerves, as well as normalize muscle
tension patterns, restoring a more normal resting length to
shortened muscles, thereby reducing pressure on nerves.

PSYCHOLOGICAL DYSFUNCTIONS

Science has validated the body/mind link in terms of
health and disease. Many risk factors for the development
of physical (body) pathology are mentally (mind) influ-
enced, such as stress level and lifestyle choices. The same
is true for mental health and pathology. The physical state
of an individual has a strong influence on mental function-
ing. Usually when people feel well physically, they also feel
well mentally; the reverse, too, is often the case—feeling
bad mentally results in physical dysfunctions. Neurochem-
icals such as serotonin and dopamine exert strong influ-
ence on a person’s mental state.

The major mental health dysfunctions affecting Western
society are post-traumatic stress disorder and other stress-
related illnesses, as well as pain and fatigue syndromes
coupled with anxiety and depression. If a person is involved
in athletic competition or a rehabilitation program, it is
safe to assume that there has been strain on the mind/
body connection.

Trauma is defined as follows:
 Physical injury caused by violent or disruptive action

or by a toxic substance
* Psychic injury resulting from a severe emotional shock—

short-term or long-term

Post-traumatic stress disorder, as defined by the Diag-
nostic and Statistical Manual of Mental Disorders (DSM-IV),
includes flashback memory experiences, state-dependent
memory, somatization, anxiety, irritability, sleep distur-
bance, concentration difficulties, times of melancholy or
depression, grief, fear, worry, anger, and avoidance behav-
ior. Post-traumatic stress disorder can have long-term
effects and often occurs after athletic injury.

Pain and fatigue syndromes are defined as multicausal,
often chronic nonproductive patterns that interfere with
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well-being, activities of daily living, and productivity.
Current conditions in this category include fibromyalgia,
chronic fatigue syndrome, Epstein-Barr viral infection,
sympathetic reflex dystrophy, headache, arthritis, chronic
cancer pain, neuropathy, low back syndrome, idiopathic
pain, somatization disorder, and intractable pain syn-
drome. Acute pain can be a factor, as can acute “episodes”
of chronic conditions.

Anxiety and depressive disorders are common. Anxiety
is an uneasy feeling that is usually connected with increased
sympathetic arousal responses. Depression is characterized
by decreased vital functional activity and mood distur-
bances of exaggerated emptiness, hopelessness, and melan-
choly, or unbridled periods of high energy with no purpose
or outcome.

It is common to see anxiety and depressive disorders
in conjunction with pain and fatigue syndromes. Panic
behavior, phobias, and a sense of impending doom, along
with feelings of being overwhelmed and hopelessness, are
common with these disorders. Mood swings, breathing
pattern disorder, sleep disturbance, concentration difficul-
ties, memory disturbances, outbursts of anger, fatigue, and
changes in habits of daily living, appetite, and activity
levels are symptoms of these disorders.

Stress-Related Illness

Stress-related illness is defined as an increased stress load
or a reduced ability to adapt that depletes the reserve
capacity of individuals, increasing their vulnerability to
health problems. Stress-related illness can encompass the
previously mentioned conditions as the primary cause of
dysfunction or as the result of the stress of the dysfunction.
Excessive stress sometimes manifests as cardiovascular
problems, including hypertension; digestive difficulties,
including heartburn, ulcer, and bowel syndromes; respira-
tory illness and susceptibility to bacterial and viral infec-
tion; endocrine dysfunction, particularly adrenal and
thyroid dysfunction and delayed or reduced cellular repair;
sleep disorders; and breathing pattern disorder, just to
mention a few conditions. Clients, especially those with
injury, should be carefully monitored for signs of psycho-
logical dysfunction (see Chapter 8).

Indications for Massage

Massage intervention has a strong physiologic effect
through the comfort of compassionate touch, as well as a
physical influence on mental state through its effect on the
autonomic nervous system (ANS) and on neurochemicals.

Those experiencing mental health problems, therefore,
may derive benefits from massage. Management of pain is
an important factor in the athletic community and for
those in rehabilitation programs. Because therapeutic
massage often can offer symptomatic relief from chronic
pain, the helplessness that accompanies these difficulties
may dissipate as the person realizes that management
methods exist. Soothing of ANS hyperactivity or hypoac-
tivity provides a sense of inner balance. Normalization of

the breathing mechanism allows the client to breathe
without restriction and can reduce the tendency toward
breathing pattern disorder, which feeds anxiety and panic.

Therapeutic massage can provide intervention on a
physical level to restore more normal function to the body,
which supports appropriate interventions by qualified
mental health professionals. Certainly strong and appro-
priate indications exist for the use of massage therapy in
the restoration of mental health, but caution is indicated
in terms of establishment of dual roles and boundary dif-
ficulties. It is very important in these situations to work in
conjunction with mental health providers such as sport
psychologists.

| worked over the years with many athletes who had the cluster
effect of pain and anxiety coupled with depression and fatigue. |
remember one player especially, who was playing extremely well but
with a team that was struggling. As a result, all of his accomplish-
ments were ignored. He became discouraged but continued to
perform well. Over time, he developed infestinal irritation and head-
aches. The next year, he transferred to a different school, whose
team performed well. The player's symptoms disappeared, he
thrived, and he currently plays in a professional league. Massage for
this young man was a method of symptom relief when the situation
was unable to be changed.

SLEEP SUPPORT

Sleep interruption has many causes, including pain that
repeatedly wakes the person, external random noise (such
as traffic noise), tending to infants and children, varied
work schedules, a restless or snoring bed partner, sinus or
other respiratory difficulties such as coughing, and urinary
frequency. The list is endless. Regardless of the perpetuat-
ing factors, sleep is compromised and the stage of deep
sleep is seldom achieved.

Sleep patterns may also be disrupted because of insom-
nia, snoring, sleep apnea, hormone fluctuations, high cor-
tisol (stress hormone) levels, medications, and stimulants
such as caffeine. Stimulant use, especially caffeine, is
common in the sports world. Again, quality sleep is sacri-
ficed. Travel across time zones also interferes with sleep.

Light/dark cycles regulate sleep patterns. For effective
sleep, we need adequate exposure to daylight, which stimu-
lates serotonin. We also need adequate exposure to dark-
ness. With the advent of artificial lighting, we spend less
and less time in the dark, and this disturbs sleep patterns.
Absence of light supports release of melatonin, a pineal
gland hormone that is involved in the sleep pattern.

During sleep, the body renews, repairs, and generally
restores itself. Growth hormone is an important factor in
this process, with more than half of its daily secretions
taking place during sleep. If the deeper stages of sleep are
not sustained, the body’s restorative mechanisms are



compromised. Sleep disturbances are a major factor in
many chronic pain and fatigue syndromes, diminished
athletic performance, injury predisposition, and delayed
recovery. Massage is very effective in supporting restor-
ative sleep.

CAUTIONS FOR MASSAGE
Objective

2. Describe illness and injury and how they predispose a
client to contraindication or caution for massage
application.

Terminology is confusing in attempts to describe when
massage may be harmful. A contraindication is any condi-
tion that renders a particular line of treatment improper
or undesirable, or any symptom or circumstance that indi-
cates the inappropriateness of a form of treatment that is
otherwise advisable. This concept can be further divided
into the concepts of absolute and relative contraindica-
tions. Another description uses general and local contra-
indications. Caution is becoming the more used term.
Caution is defined as careful forethought to avoid danger
or harm.

Regardless of the language, massage application should
do no harm, and the massage therapist needs clinical rea-
soning skills to assess and adapt massage so that benefit is
achieved without harm. A method that is used to indicate
the degree of caution involves red flag situations and
yellow flag situations. When contraindications/cautions
exist and massage is indicated, adjustment of application
may be required to apply methods safely. Massage applica-
tions should be monitored by a health care professional
such as a physician, nurse, physical therapist, athletic
trainer, or other qualified personnel when the condition is
serious or the ability to perform is critical. In professional
team sports, an athletic training department is usually in
charge of maintaining health and injury rehabilitation of
athletes. Recommendations by personnel of this depart-
ment are valuable when appropriate massage application
is determined. It is most difficult when this type of support
is not available, as occurs with amateur team sports or
when working with individual athletes such as golfers.

A general recommendation when working with all ath-
letes is to be cautious and to not take risks. The closer to
competition, the more important this is.

Conditions that may present contraindications requir-
ing avoidance (red flag, absolute) and cautions resulting in
alteration in application (yellow flag, relative) include the
following:

» Acute injury

+ Systemic infection and acute inflammation

+ Contagious conditions

+ Loss of sensation

* Loss of voluntary movement

» Acute or severe cardiac, liver, and kidney diseases
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+ Use of sensation-altering substances—both prescribed,
such as pain medication, and recreational, such as
alcohol

e Medication that thins blood—both over-the-counter,
such as aspirin, and prescribed, such as Coumadin
(warfarin)

Contraindications are unique to each client and to each
region of the body. The ability to reason clinically is essen-
tial for making appropriate decisions about the advisability
of, modifications to, or avoidance of massage interven-
tions. It is important to understand when to refer a client
for diagnosis and when to obtain assistance in modifying
the approach to the massage session so that it will best
serve the client. A medical professional must always be
consulted if any doubt exists concerning the advisability
of therapy. When in doubt, refer!

Contraindications and cautions can be separated into
regional and general types. Regional contraindications
are those that relate to a specific area of the body. For our
purposes, a regional (or local) contraindication means
that massage may be provided but not to the problematic
area. However, the client should be referred to a physi-
cian, who can make a diagnosis and rule out underlying
conditions.

General contraindications/cautions are those that
require a physician’s evaluation to rule out serious underly-
ing conditions before any massage is applied. If the physi-
cian recommends massage, he or she will need to help the
massage therapist develop a comprehensive treatment plan
with appropriate cautions.

As discussed, massage usually is indicated for musculo-
skeletal discomfort, circulation enhancement, relaxation,
stress reduction, and pain control, as well as in situations
in which analgesics, antiinflammatory drugs, muscle relax-
ants, and blood pressure, antianxiety, and antidepressant
medications may be prescribed. Therapeutic massage,
appropriately provided, can support the use of these medi-
cations and management of some side effects; in mild
cases, it may be able to replace them.

The general effects of stress and pain reduction and
increased circulation, as well as the physical comfort
derived from therapeutic massage, complement most other
medical and mental health treatment modalities. However,
when other therapies, including medication, are being
used, the physician must be able to evaluate accurately the
effectiveness of each treatment the client is receiving. If
the physician, physical therapist, or athletic trainer is
unaware that the client is receiving massage, the effects of
other therapies may be misinterpreted.

Clients with any vague or unexplainable symptoms of
fatigue, muscle weakness, or general aches and pains should
be immediately referred to a physician. Many disease pro-
cesses share these symptoms. This recommendation may
seem overly cautious, but in the early stages of some very
serious illnesses, the symptoms are not well defined. If the
physician is able to detect a disease process early in its
development, a more successful outcome often results. A
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specific diagnosis is essential for effective treatment.
Massage should be avoided in all infectious diseases sug-
gested by fever, nausea, and lethargy until a diagnosis has
been made and recommendations from a physician can be
followed.

Specific conditions that present contraindications and
cautions for athletic and rehabilitation populations are
discussed here.

ACUTE LOCAL SOFT TISSUE INFLAMMATION

Acute inflammation can occur in any of the soft tissues,
including skin (wounds and blisters), muscles, tendons,
ligaments, bursae, synovial capsule, intervertebral discs,
and periosteum. Common causal factors are overuse and
injury.

Common symptoms of acute inflaimmation include
pain and dysfunction in the affected area, heat and redness,
and swelling local to the injury. Frequently, a history of
recent trauma is described.

Superficial signs and symptoms are usually easy to iden-
tify, but less so with inflammation of the deep tissues,
when symptoms may be not visible but only palpable. On
palpation, areas of acute inflammation deep in the tissues
are harder and denser than surrounding tissue. Focused
pressure may cause sharp pain. These symptoms may indi-
cate an acute problem that requires caution in massage
application, with a focus on lymphatic drain.

To test for acute inflammation, apply enough pressure
to the area to cause mild discomfort. Maintain this fixed
pressure for up to 10 seconds. If discomfort increases, this
suggests that the tissues are in an acute state; if it decreases,
it is safe to apply massage.

BONE AND JOINT INJURIES

These conditions usually are not seen initially by a massage
therapist, but if they are, the histories, as well as the symp-
toms, normally make them obvious. If a fall or impact is
involved, a fracture should always be ruled out. (Note:
With fractures or dislocations of the wrist, fingers, ankles,
or toes, symptoms may be less obvious.) Fractures tend to
be characterized by pain and tenderness around the injury
site with any movement or weight bearing. Stress fractures
are very difficult to diagnose. Be especially concerned if
the pain persists and is coupled with swelling and bruising
in the injured area.

Massage in the acute stage of these conditions is
obviously contraindicated because it would cause further
damage.

DIABETES

Diabetes can affect the peripheral circulation, especially in
the feet, causing the tissues to become brittle and fragile.
Diabetes can also affect the nerves and can reduce a per-
son’s sensitivity to pressure. Deep massage techniques can
damage brittle tissues, and with an impaired pain response,
which is common in diabetes, feedback mechanisms may
be ineffective.

The stimulating effect of massage on the circulation
sometimes seems to be similar to the effect of exercise on
circulation affecting the blood sugar level of a diabetic
patient. Clients should be made aware of this possibility,
so their medication and/or diet can be altered accordingly.
Although caution is required, if massage is applied cor-
rectly, clients with diabetes can receive much benefit.

FUNGAL INFECTIONS

Ringworm and athlete’s foot, the most common fungal
infections, can affect warm, moist areas, such as between
the toes, in the armpits, or under the breast. The affected
area may appear red, with white flaky skin. Although
massage does not worsen the problem, it can cause
irritation, which may be transmitted to the therapist’s
hands. For these reasons, treatment of the area should be
avoided.

BACTERIAL INFECTIONS

Boils are superficial abscesses that appear as localized
swellings on the skin, which eventually rupture and dis-
charge pus. Folliculitis is a condition in which the hair
follicles become inflamed; it appears as a rash of very small
blisters. Massage can break the blisters, leaving the skin
open to further infection. These areas are regional
contraindications.

Lymphangitis

Bacteria can invade the lymphatic system through open
wounds, resulting in inflammation of lymphatic vessels, or
lymphangitis. The local area around the wound, which
may itself be very minor, will appear red and swollen. A
dark line sometimes can be seen running up the limb
toward the affected lymph nodes, which may also be
swollen and tender. Massage may cause the infection to
spread. Medical treatment is required.

VIRAL INFECTIONS

Herpes simplex virus (HSV) infection is a communicable
disease that presently has no cure. Cold sores are a common
symptom of HSV infection and usually appear on the face
and on or near mucous membranes in that area. These
cold sores will recur from time to time. Before they erupt,
the skin usually feels hypersensitive and tingling. HSV
infection is a regional contraindication.

Other viral infections, such as warts and verrucae,
should also be considered regional contraindications
because these infections can be transmitted to other parts
of the body and to the massage therapist.

MELANOMA (SKIN CANCER)

Skin melanomas are becoming more common, probably
because of overexposure of the skin to the sun.
Melanoma appears first as a change in pigmentation of
the skin and looks like a large freckle. An increase in size,
a change in shape, or bleeding, itching, or tingling causes
increased concern. If prompt medical treatment is given,



this is an easily treatable condition, but if left untreated,
it can be fatal.

MYOSITIS OSSIFICANS

In myositis ossificans, a large hematoma, which can occur
with a deep bruise that goes untreated for a long time,
ossifies, and forms small pieces of bony deposits within
the soft tissues. This is more likely to happen when a
fracture has been involved because osteoblasts move into
the tissues and can be the catalysts for calcification.
Massage to the area could cause a piece of bone to damage
surrounding soft tissues.

Although this is a rare condition, it should be consid-
ered when clients have had a long recovery from a
serious fracture or another major impact trauma. Myosi-
tis ossificans is a regional contraindication, so avoid
the area.

OPEN WOUNDS

The presence of an open wound is the most obvious con-
traindication; this should be a matter of common sense.
However, after a large wound has healed, residual prob-
lems may be associated with scar tissue; treatment may
include massage (see Unit Three).

TUMORS

Undiagnosed tumors should be referred to a medical
practitioner. Massage, particularly friction massage, of
a tumor may stimulate its development and facilitate its
spread to other areas. If the tumor is diagnosed as benign,
the tumor area is regionally contraindicated. If the area is
malignant, massage application should follow the
physician’s recommendation.

BLEEDING DISORDERS

Hemophilia is a hereditary disease that prevents the blood
from clotting. Several different types and levels of severity
of the disease are known. Males are primarily affected.
Many people take medication that thins the blood and
predisposes them to bleeding.

Anything that could cause trauma to the tissues, on any
level, should be avoided. The client’s physician will be able
to advise regarding what is safe and possible for massage
application.

DEEP VEIN THROMBOSIS

A thrombus (blood clot) can form in a vein and can become
dislodged, or a fragment (embolus) may break off, during
the application of massage. When this occurs in one of
the deep veins of the lower limbs, the condition is known
as deep vein thrombosis (DVT). Because the veins get
larger as they travel toward the heart, the clot can pass
through the chambers of the heart and into the pulmonary
circulation. The vessels become smaller as they divide and
enter the lungs, and eventually, the clot may block the
vessels, possibly occluding an area of the lung. If the clot
is large enough, it may block the circulation to a major

CHAPTER 9 Indications and Cautions 127

part of the lung (pulmonary embolism), which can lead to
death within minutes.

Factors that may lead to DVT include long periods of
immobility or bed rest, which reduces circulation and can
compress the veins; recent major surgery; varicose veins,
heart disease, and diabetes; use of contraceptive pills; and
impact trauma, which may cause damage inside the vein.
Although very rare, DVT can occur in seemingly healthy
people as the result of other predisposing factors.

Acute pain and hard swelling may be felt when minimal
pressure is applied and may be confused with an acute
muscle strain. General swelling and discoloration may be
noted in the distal part of the limb as the result of restricted
circulation. The client may feel more pain and aching in
the area when resting than would be expected if it were a
muscle strain. There would be no history to suggest such
an injury.

If a DVT is suspected, the client should be referred to
a physician or hospital immediately.

VARICOSE VEINS

Varicose veins usually occur at the back of the leg. The
valves within the veins, which prevent a back flow in the
circulation, break down, and stop functioning.

In minor cases, light superficial stroking over the area
should do no harm and may in fact ease pressure on the
vein and aid repair. Deep pressure and drag should not be
applied because further damage to the walls of the blood
vessels can occur. In advanced cases, even superficial strok-
ing should be avoided because of the added risk of DVT.

This contraindication relates only to the actual location
of the vein. Tissues adjacent to the area can be massaged.
This will improve circulation away from the varicose vein
and relieve some of the pressure.

MEDICATIONS
Objective

3. Evaluate various medications for indications/cautions
for massage.

The massage professional needs to be aware of any
medications the client is taking. Massage therapists should
have a current drug reference book so that all medications
listed on the client information form can be researched.
Internet search programs for researching medications are
available as well. Also, the client may be able to provide
information about each medication being taken.

In general, a medication is prescribed to do one of the
following:

+ Stimulate a body process
* Inhibit a body process
* Replace a chemical in the body

Therapeutic massage can also stimulate and inhibit
body processes. When medication and massage stimulate
the same process, the effects are synergistic and the result
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can be too much stimulation. If medication and massage
inhibit the same process, the result is again synergistic, but
this time too much inhibition is present. If medication
stimulates an effect and massage inhibits the same effect,
massage can be antagonistic to the medication.

Although massage seldom interacts substantially with a
medication that replaces a body chemical, it is important
to be aware of possible synergistic or inhibitory effects.

Massage often can be used to manage undesirable side
effects of medications. In particular, medications that
stimulate sympathetic ANS function can cause uncom-
fortable side effects such as digestive upset, anxiety and
restlessness, and sleep disruption. The mild inhibitory
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Spinal nerves
(31 pairs)

Brachial plexus

Intercostal nerves

Umbilicus
area

Sciatic nerve )
Radial nerves

(back of hand
and outer fingers)
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effects of massage resulting from stimulation of parasym-
pathetic activity can sometimes provide short-term relief
from the undesirable effects of a medication without
interfering with its desired action. Caution is required,
and close monitoring by the primary care physician is
necessary.

The massage professional should be able to assess
the effects of medications and should be aware of the
ways that massage may influence these effects. Massage
practitioners need to be specifically knowledgeable about
antiinflammatory drugs, muscle relaxants, anticoagulants
(blood thinners), analgesics (pain modulators), and other
medications that alter sensation, muscle tone, standard
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FIGURE 9-2 Endangerment sites of the nervous system (A) and the cardiovascular system (B). A, Anterior triangle
of the neck (carotid artery, jugular vein, and vagus nerve), which is located deep to the sternocleidomastoid. B, Posterior
triangle of the neck, specifically, the nerves of the brachial plexus, the brachiocephalic artery and vein superior to the clavicle,
and the subclavian arteries and vein. G, Axillary area— brachial artery, axillary vein and artery, cephalic vein, and nerves of
the brachial plexus. D, Medial epicondyle of the humerus—the ulnar nerve; also the radial and ulnar arteries. £, Lateral
epicondyle —the radial nerve. F, Area of the sternal notch and anterior throat— nerves and vessels to the thyroid gland and
the vagus nerve. G, Umbilicus area—to either side; descending aorta and abdominal aorta. H, Twelfth rib, dorsal body—
location of the kidney. /, Sciatic notch— sciatic nerve (the sciatic nerve passes out of the pelvis through the greater sciatic
foramen, under cover of the piriformis muscle). J, Inguinal triangle located lateral and inferior to the pubis — medial to the
sartorius, external iliac artery, femoral artery, great saphenous vein, femoral vein, and femoral nerve. K, Popliteal fossa—
popliteal artery and vein and fibial nerve. (From Fritz S: Mosby’s fundamentals of therapeutic massage, ed 5, St Louis, 2013,

Mosby.)



reflex reactions, cardiovascular function, kidney and liver
function, and personality. They also should be aware of
the effects of over-the-counter medications, herbs, and
vitamins. If a client is taking medication, it is important
to have the client’s physician confirm the advisability of
therapeutic massage.

Refer to the Evolve website accompanying this book for a list of
common medications and possible interactions with massage.

ENDANGERMENT SITES
Objective

4. Identify and avoid endangerment sites.

Endangerment sites are areas in which nerves and
blood vessels surface, are close to the skin, and are not well
protected by muscle or connective tissue. Consequently,
deep, sustained pressure into these areas could damage
the vessels and nerves. Areas containing fragile bony
projections that could be broken off are also considered
endangerment sites. The kidney area is considered an
endangerment site because the kidneys are loosely sus-
pended in fat and connective tissue. Heavy pounding is
contraindicated in this area.

When the massage therapist is working over an endan-
germent site, avoidance or light pressure is indicated to
prevent damage. The areas shown in Figure 9-2 show com-
monly considered endangerment sites.

Other endangerment sites include the following:

* Eyes
* Inferior to the ear—fascial nerve, styloid process, exter-
nal carotid artery

ywolve workeook
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» Posterior cervical area (spinous processes, cervical
plexus)

+ Lymph nodes

*  Medial brachium—between biceps and triceps

* Musculocutaneous, median, and ulnar nerves

* Brachial artery

¢ Basilic vein

+ Cubital (anterior) area of the median nerve, radial and
ulnar arteries, and median cubital vein

+ Area of application of lateral pressure to the knees

SUMMARY

Massage is a valuable treatment for most conditions,
ranging from stress to severe illness and injury. However,
it must be applied intelligently, based on the current con-
dition of the client. Competing athletes usually seem to
have a bang, bruise, blister, sprain, strain, or wound, and
regional avoidance or altered massage application is neces-
sary. Persons in physical rehabilitation are in the program
because of some illness or injury, so contraindications and
cautions are part of working with this population. It is
important to not assume that minor symptoms equate to
minor causes. Nothing is lost by being cautious. Just make
sure that during referral, the communication approach
does not scare the client, and do not overstep the scope
of practice by diagnosing.

The statement I often use is, “I need to have these things
ruled out by the doctor or trainer so the massage can be
given without undue restriction. If I don’t know what it is,
I have to be extra cautious, so let’s just eliminate these
possibilities and proceed from there.”

Visit the Evolve website to download and complete the following exercises.

1 List situation(s) in which massage is indicated that
you feel you will most often encounter. Refer back
to Chapter 9 and describe the physiologic mecha-
nism of benefit for massage application.

2 What cautions are necessary when a client has
diabetes?

3 Develop a checklist for screening for contraindica-
tions, including cautions related to medication and
supplements.

4 Why are endangerment sites considered points for
caution during massage?

5 Develop a position statement on the value of massage
for performance fitness and rehabilitation based on
the indications discussed in this chapter.




Assessment for Sports
Massage and Physical
Rehabilitation Application

OBJECTIVES

After completing this chapter, the student will be able to perform the following:
1 Describe assessment for the sport and fitness population.
2 Apply a clinical reasoning process fo freatment plan development.
3 Develop outcome goals that are quantifiable and qualifiable.
4 Adapt charfing methods to the athlefic population.
5 Complete a comprehensive history.
6 Complete a comprehensive physical assessment.
7 Perform postural assessment.
8 Perform basic orthopedic tests to assess for joint injury.
9 Analyze movement assessment findings.
10 Perform muscle sirength assessment.
11 Describe and assess kinetic chain function.
12 Perform gait assessment.
13 Perform palpation assessment.
14 Integrate dinical reasoning into the treatment plan using assessment findings.

15 Relate assessment data fo first-degree, second-degree, and third-degree dysfunction, and
categorize the adaptation response o stage 1, 2, or 3 pathology.

16 Integrate ongoing assessment data channeled into appropriate massage treatment strategies.

KEY TERMS

Active Movements Functional Stress Qutcome Goals

Assessment Functional Tension Palpation Assessment
Charting Gait Assessment Phasic (Mover) Muscles
Clinical Reasoning History Physical Assessment
Connective Tissue Changes Kinetic Chain Postural (Stabilizer) Muscles
End-Feel Limits to Joint Movement Posture

First-Degree, Second-Degree, and  Microtrauma Range of Motion (ROM)
Third-Degree Distortion in Muscle Firing Pattern

Functioning Muscle Strength Testing
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OUTLINE

Assessment
Clinical Reasoning Process
Outcome Goals and Care or Treatment
Plans
Charting
Assessment Defails
History
Gestures
Symptoms
Physical Assessment
Physical Assessment of Posture
Assessment of Joint and Muscle Function
Microtrauma
Active Movements
Range of Motion
Basic Orthopedic Tests
Types of Orthopedic Tests
Assessment Using Joint Movement

Types of End-Feel
Analysis of Active Movement
Muscle Strength Assessment
Inferpreting Muscle-Specific Testing
Findings
Postural and Phasic Muscles
Kinetic Chain Assessment of Posture
Muscle Firing Patterns
Gait Assessment
Sacroiliac Joint Function
Analysis of Muscle Testing and Gait
Patterns
Gait Muscle Testing as an Intervention
Tool
Palpation Assessment
Near-Touch Palpation
Palpation of the Skin Surface
Palpation of the Skin liself
Palpation of the Skin and Superficial
Connective Tissue
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Palpation of Superficial Connective Tissue Only Palpation of Bones
Palpation of Vessels and Lymph Nodes
Palpation of Skeletal Muscles
Palpation of Tendons

Palpation of Fascial Sheaths

Palpation of Ligaments

Palpation of Joints

Palpation of Body Rhythms

Palpation of Abdominal Viscera

Understanding Assessment Findings
Implications for Massage Treatment

Organizing Assessment Information into Treatment
Strategies

Sympathetic/Parasympathetic Balance
Body Symmetry
Summary

ASSESSMENT

CLINICAL REASONING PROCESS

Objective

1. Describe assessment for the
population.

The massage therapist working with athletes, physical
rehabilitation, and those involved with fitness has an
expanded assessment responsibility. Assessment identifies
the structures that need to be worked with, creates a clear
intention about treatment goals, provides a baseline of
objective information to measure the effectiveness of the
treatment, and helps identify conditions that are contrain-
dicated. When working with a client who is striving for
optimal performance or who has pain, dysfunction, or
disability, the massage therapist needs to gather informa-
tion about both long-term and short-term treatment goals
and relevant data about activities and training activity, as
well as about pain or decreased function.

Information from the athletic trainer, coaches, or other
professionals is important. The massage therapist must
understand and apply assessment information provided by
the trainer. If at any time you do not understand, ask
clarifying questions. Information gathered by the massage
therapist should be shared with the athletic trainer or other
appropriate member of the sport and/or medical team in
a concise and intelligent manner.

A massage treatment plan based on efficient biome-
chanical movement should focus on reestablishing or sup-
porting effective movement patterns. Biomechanically
efficient movement is smooth, bilaterally symmetric, and
coordinated, with easy, effortless use of the body. Func-
tional assessment measures the efficiency of coordinated
movement. During assessment, noticeable variations need
to be considered.

Once the treatment plan has been determined, the
massage therapist needs to develop strategies for achieving
the goals pertaining to the therapeutic massage. Teamwork
is essential, with cooperation and consensus among the
various professionals attending to the client. It is impor-
tant for the massage therapist to maintain an appropriate
scope of practice and not infringe on the professional
responsibilities and expertise of others.

sport and fitness

Objective

2. Apply a clinical reasoning process to treatment plan
development.

As the volume of knowledge pertaining to massage
increases, and as soft tissue modalities such as massage are
integrated into the areas of sport fitness and physical reha-
bilitation, it is becoming increasingly important to be able
to think or reason through an intervention process and
justify its effectiveness. Therapeutic massage practitioners
must be able to gather information effectively, analyze
that information to make decisions about the type and
appropriateness of an intervention, and evaluate and
justify the benefits derived from the intervention.

Effective assessment, analysis, and decision making are
essential in meeting the needs of each client. Routine or a
recipe-type application of therapeutic massage does not
work for this population because each person’s set of
presenting circumstances and outcome goals is different.
An experienced sports massage professional possesses
effective clinical reasoning skills targeted to this complex
population.

Fact gathering is an initial part of the clinical reasoning
process. Each unique client situation needs to be thor-
oughly researched. This text provides only a portion of the
information needed. Additional research is almost always
necessary.

Every massage professional who works with athletes
needs to have a medical dictionary and comprehensive
texts on athletic training, kinesiology, and pathology, as
well as resources on the particular sport and references on
medication and nutritional supplements. See the resource
list in this text for recommendations. The Internet is also
a vast resource.

Each sport has its ideal performance requirement and
common injuries; however, a sprain in a football player, a
soccer player, or a skate boarder is still a sprain. The
sprain should be addressed according to the recommen-
dations in this text. Understanding the demands of the
sport is important. However, it is not necessary for the
massage professional to be an expert in the sport activity.
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The sport activity is the context that the massage out-
comes support.

Subjective and objective assessments are also sources of
facts and are the major focus of this chapter. Analysis of
factual data in the assessment leads to treatment plan
development.

OUTCOME GOALS AND CARE OR

TREATMENT PLANS
Objective

3. Develop outcome goals that are quantifiable and
qualifiable.

Outcome goals need to be quantified. This means that
they are measured in terms of objective criteria such as
time, frequency, 1 to 10 scales, measurable increase or
decrease in ability to perform an activity, and/or measur-
able increase or decrease in sensation, such as relaxation
or pain.

Outcome goals also need to be gualified. How will we
know when the goal is achieved? What will the client be
able to do after the goal has been reached that he or she
is not able to do now? For example, How fast will the client
be able to run? What performance skills will the client be
able to perform?

After the analysis of history and assessment data is
complete and problems and goals have been identified, a
decision needs to be made about the care or treatment
plan. Depending on the situation, the massage treatment
plan may need to be approved by appropriate supervising
personnel.

Short-term goals typically support a session-by-session
process and are dependent on the current status of the
client. Long-term goals typically support recovery, perfor-
mance, or rehabilitation. Long-term goals focus on what
is being worked toward. Short-term goals focus on what
currently is being worked on, as well as incremental steps
toward achieving long-term goals. Short-term goals should
not be in conflict with long-term goals.

For example, a golfer is involved in a conditioning
program in preparation for going on tour. She has been
working with the strength and conditioning coach on core
strength and cardiovascular fitness. She has also been
working with the golf coach on swing mechanics. Long-
term goals for this client are to maintain range of motion
(ROM) and manage a chronic tendency for low back pain.
During this particular session, the client has indicated that
she has a headache and delayed-onset muscle soreness. The
focus of the current massage must consider both short-
term and long-term goals. Short-term goals are to reduce
headache pain and fluid retention as part of the existing
long-term treatment plan.

How much time is allocated to each set goal depends
on the adaptive capacity of the client. For example, massage
targeting connective tissue application as part of the long-
term goals plan may be reduced or eliminated in the areas
where delayed-onset muscle soreness exists. Muscle energy

application may require more effort than the client is
willing to expend because of the headache.

It is this ever-changing dynamic of past history, current
conditions, and future outcomes that makes any sort of
massage routine useless. Each and every session is uniquely
developed and applied on the basis of multiple factors.
Many influencing factors must be considered when one is
treating athletes or those in physical rehabilitation of any
type. Assessment is the identification of all of these influ-
ences. Clinical reasoning is the sorting and developing of
an appropriate treatment session.

CHARTING
Objective

4. Adapt charting methods to the athletic population.

As the treatment plan is implemented, it is recorded
sequentially, session by session, in some form of charting
process such as SOAP (subjective, objective, assessment
[analysis], and plan). The plan is reevaluated and adjusted
as necessary. This process should have been learned in
entry level massage training.

Various charting methods are used in the sport and
fitness realm. Regardless of the particular style, the basic
SOAP plan is easily modified to other charting styles. Be
very clear with supervisory personnel, usually the trainer, about
the type and depth of information included on the client’s chart.

Good record keeping provides the therapist with the
information necessary to communicate with health care
and other personnel and furnishes accurate details about
what treatment goals are specified, the methods of massage
used, and the effectiveness of treatment.

ASSESSMENT DETAILS
Objective

5. Complete a comprehensive history.

How extensive the assessment is depends on whether
you are working under the direction of a doctor, a trainer,
or another health care provider or are working indepen-
dently. It is the responsibility of the primary care provider
to take a thorough history, perform a complete examina-
tion, and inform the massage therapist regarding the client’s
condition and desired outcomes for the massage. If you are
working independently, it is your responsibility to perform
the appropriate comprehensive assessment, especially to
note contraindications and to clarify treatment goals.

This text assumes that the reader already has completed
a comprehensive therapeutic massage course of study that
included assessment procedures such as history taking,
physical assessment, treatment plan development, and
charting.!

"For more in-depth information, see Fritz S: Mosby’s fundamentals of therapeutic massage, ed 5,
St Louis, 2013, Moshy; and Fritz S: Mosby’s essential sciences for therapeutic massage, ed 4, St Louis,
2013, Moshy.
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The following procedures are recommended for target-
ing this specific population.

HISTORY

The history interview provides subjective information per-
taining to the client’s health history, the reasons for
massage, a history of the current condition, a history of
past illness and health, and a history of any family illnesses
that may be pertinent. It also contains an account of the
client’s current health practices.

Targeting this information to the athlete or person in
physical rehabilitation is the focus of this text. In addition
to the general history, anyone who is working with an
athlete or a person in physical rehabilitation needs to
explore the following for each client:
 Surgery or medical procedures
* Medications and supplements
» Use of hydrotherapy
+ Use of electrostimulation
+ Therapeutic exercise activities
* Physical therapy intervention
* Nutrition
¢ Training protocols
¢ Training types such as strength and conditioning and

agility
 Sleep patterns
* Breathing patterns
* Mood
» Cognitive load (how much mental training required)
» Competition schedule
* Practice and training schedules
» Previous massage experience
» Use of alternative therapies (essential oils, magnets)

The client’s history may vary depending on whether the
problem is the result of sudden trauma or is chronic. The
following questions should be addressed if the athlete has
an acute injury. Usually it is the doctor or trainer who
performs the initial injury assessment:

+ Has the client hurt the area before?

+ How did the client hurt the area?

* What was heard when the injury occurred—a crack,
snap, or pop?

* How bad was the pain and how long did it last?

+ Is there any sense of muscle weakness?

* How disabling was the injury?

» Could the client move the area right away?

* Was the client able to bear weight for a period
of time?

* Has a similar injury occurred before?

+ Was there immediate swelling, or did the swelling occur
later (or at all)?

+ Where did the swelling occur?

For an athlete with a chronic condition, ask the
following:

» What was the nature of the injury (trauma or repeti-
tive use)?

* How much does it hurt?

* Where does it hurt?

* What is the nature of the pain—hot, pokey, sharp?

+ Does it hurt to the touch?

* Does it hurt when you move?

* When does the pain occur—when bearing weight or
after activity?

» What injuries have occurred in the past?

* What first aid and therapy, if any, were given for these
previous injuries?

Additional questions address when the client first
noticed this condition to help to identify any previous
incident or injury that occurred before the current
condition:

+ What are the details of onset?
+ Did the condition arise suddenly or gradually?
* Wias there a specific injury?

Typically, a gradual onset suggests an overuse syndrome,
postural stresses, or somatic manifestations of emotional
or psychological stresses common in athletes.

+ Where is the location of the area? Show me.

Ask the client to point to as well as explain the area of
complaint.

+ What were the prior treatments—medication, surgery?
* What was the outcome?

It is also important to know whether the client has had
massage therapy before, whether it was helpful, and the
type of massage application.

+  What medications are being taken?

If the client has taken pain medication within 4 hours
of assessment and treatment, the medication may be giving
the client a false sense of comfort during assessment and
during massage. Be aware of antiinflammatories, muscle
relaxers, and so forth.

* What diagnostic studies have been performed—
radiography, magnetic resonance imaging?

« What were the results?

* What is the nature of the progress?

Is the client getting better, worse, or is the client in need
of a referral?

GESTURES

Pay attention to gestures used by the client. The general

guidelines for gestures listed here are not written in stone.

Professional experience indicates that those listed here are

fairly dependable starting points when interpreting an indi-

vidual’s body language.
It is the professional’s responsibility to understand what

a gesture means for a particular individual.

The following are common gestures:

+ A finger pointing to a specific area suggests an acupres-
sure or motor point hyperactivity or a joint problem.
What the pointing means depends on the area
indicated.

+ If the finger is pointed to a specific area and then the
hand swipes in a certain direction, it may be a trigger
point problem.

* If the area is grabbed, pulled, or held and is moved as
if being stretched, this often indicates muscle or fascial
shortening.
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« If movement is needed to show the area of concern, the
area may need muscle lengthening combined with
muscle energy work to prepare for the stretch and reset
of neuromuscular patterns.

+ If the client moves into a position and then acts as if
stuck, the area may need connective tissue stretching.

* If the client draws lines on his body, this may indicate
nerve entrapment in the fascial planes or grooves.

SYMPTOMS

It is important to determine how often the client notices

the dysfunction or disability. Is it once a day, 2 or 3 days

a week, once a week, or constant? Grade 1 and 2 sprains

and strains to the muscles, tendons, and ligaments usually

hurt when they are being used, and are relieved with rest.

Constant pain may be associated with severe injury or

underlying pathology. A client with constant pain should

be referred to a physician.

* What is the frequency of the discomfort?

The more serious the condition, the longer it will last.
* How long is the duration?

Typical words used by the client to describe the symp-
toms are “stiff,” “achy,” “tight,” “stuck,” and “heavy.”
These words are associated with muscles, tendons, liga-
ments, and joint capsules and their associated connective
tissue and usually describe simple tension or mild overuse
of the soft tissue or edema. If an ache is more than mild,
is frequent, and lasts a long time, it is more serious and
represents inflammation. A referral is required to rule out
a more serious condition.

Typically, #ight means an increase in neuromuscular
activity. Achy and fat often indicate fluid retention or swell-
ing. Stff sensations often indicate a connective tissue pli-
ability issue. Heawy sensation of the limbs indicates a firing
pattern or gait reflex problem. Stuck sensations often mean
a joint problem.

Other terms used to describe symptoms include the
following:

Sharp, stabbing, tearing describes a more severe injury to the
musculoskeletal system or a nerve root condition. This
type of sensation is experienced with muscle or liga-
ment tears, especially when the muscle or ligament is
being used. The sensation is usually relieved at rest. A
nerve root inflammation can elicit a sharp or stabbing
pain, independent of movement.

Tingling, numbing, picky describes a nerve compression
near the spine or in the extremities, or a circulation
impairment.

Throbbing, hot is associated with acute injury inflammation
and swelling, such as an abrasion puncture wound or
an acute bursitis. Severe throbbing is a contraindication
to massage.

Gripping, cramping is typically used to describe a serious
condition, often a nerve root injury or a visceral condi-
tion. Gripping and cramping pain is a contraindication
to massage and requires referral to a doctor.

* What is the nature of the symptoms?

The client can choose from the following descriptors:
* Sore
+ Tight
« Suff
* Weak
+ Stuck
* Knot
+ Balled up
 Fat, cold
* More pain in the morning or night
* Heavy
* Tired
* Burning
* Cramp
+ DPoking
+ Twisted
+ Hurt to touch
+ Hurt during movement
+ Pinching

Irritation or injury to the soft tissue can refer to
the extremities, with diffuse pain and aching. Nerve
entrapment and trigger point pain can radiate. Sharp
well-localized pain in the extremities felt even at rest
typically indicates a nerve root problem and requires
a referral.

* Does the symptom radiate?

Ask the client to rate his or her pain on a 0 to 10 scale,
with 10 being the worst pain ever experienced (incapacitat-
ing pain) and 0 being no pain. Moderate pain (5 to 9)
interferes with a person’s ability to perform sport-related
activities. Mild pain (1 to 4) does not interfere with a
person’s activities of daily living but may interfere with
sport performance.

* How severe are the symptoms?

The most simple strains and sprains of the musculo-
skeletal system are irritated by too much movement and
are relieved by rest. When a condition hurts more with
rest, this indicates either inflammation or pathology.

+ What activities make the condition worse—moving,
sitting, standing, walking, or resting?

+ What sport movement is affected—running, jumping,
cutting, swinging, acceleration, or deceleration?

As the soft tissue heals, it feels good to move the injured
area. Stretching tight muscles, shortened ligaments, and
joint capsules feels good, despite some mild discomfort.
Acute injuries involving the soft tissue are painful with
large movements and are relieved with rest. Muscle guard-
ing makes stretching painful.

+ What activities make the condition better—resting,
moving, or applying ice or heat?

Pain caused by inflammation and tumors is worse at
night. Constant, gripping pain that is worse at night
requires immediate referral to a doctor. An area that hurts
at night but is relieved with movement usually indicates
inflammation. Joint pain and stiffness with fascial shorten-
ing are usually worse in the morning.

* When does the pain occur?
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Clarifying assessment questions to ask include the

following:

* What can you do? Show me.

* What can’t you do? Show me.

» What do you want to improve? Show me.
* What does the pain feel like?

The client should demonstrate for the massage thera-
pist. Trust the client’s impressions. They usually are right.
Then translate what the client is saying into a massage
application.

+ If you could fix it yourself, what would you do?

The client should draw a picture of his or her condition.
When the client draws the picture, give as few directions
as possible. Evaluate the drawing for location and intensity
of the symptom. Does the client use hard zigzag lines or
small or large circles? Then ask the client to explain.

All the history information should be consolidated and
considered when treatment plans and session outcomes are
documented.

See the Evolve website that accompanies this book for an example
of a history taking form.

PHYSICAL ASSESSMENT
Objective

6. Complete a comprehensive physical assessment.
7. Perform postural assessment.

After the history is complete, the physical assessment
is performed. The objective data are obtained during physi-
cal assessment.

Accurate assessment is best achieved using a sequence
to ensure that all relevant information has been gathered.
A major aspect of a massage session is palpation
assessment.

In general, physical assessment includes the following:
 Visual (blisters, bruises, rash) assessment
* Posture
+ Palpation
« Stability
+ Firing patterns (muscle activation sequence)

* Gait

* Range of motion (ROM)
+ Tissue pliability

* Mobility

o Agility

+ Stamina

+ Strength

 Performance skills

Identify any scars or muscle atrophy. Scars may indicate
prior surgery or prior injury and reveal that the area is
compromised. Ask the client to describe how he or she
received the scar.

An area of atrophy may have been deconditioned
owing to lack of use, or this may indicate neurologic
involvement. Simple atrophy can be a result of immobili-
zation caused by prior fracture or lack of use due to pain.

PHYSICAL ASSESSMENT OF POSTURE

Note the posture of the client in standing and seated posi-
tions, as well as the posture or position of the area of
complaint. Look for areas of asymmetry. Asymmetry
usually results when overly tense muscles or shortened
connective tissue pulls the body out of alignment.

Direct trauma pushes joints out of alignment. Weak
stabilizing mechanisms, such as overstretched ligaments or
inhibited antagonist muscles, contribute to the problem.
In these situations, a chiropractor, an osteopath, or another
trained medical professional skilled in skeletal manipula-
tion is needed. Often a multidisciplinary approach to
client care is necessary.

First, observe the client during general movement as
opposed to formal assessment to identify natural function.
Then, perform the following structured standing assess-
ment and compare the findings.

Standard Posture Front View

* Head: neutral position neither tilted nor rotated

+ Shoulders: level, not elevated or depressed

¢ Delvis: level with both anterior superior iliac spines in
same transverse plane

* Hip joints: neutral position neither adducted nor
abducted nor internally or externally rotated

* Lower extremities: straight

* Feet: parallel

Standard Posture Back View

* Head: neutral position neither tilted nor rotated

+ Shoulders: level, not elevated or depressed

* Scapulae: neutral position, medial borders essentially
parallel and approximately 3 to 4 inches apart

» Thoracic and lumbar spines: straight

* Delvis: level with both posterior superior iliac spines in
same transverse plane

* Hip joints: neutral position neither adducted nor
abducted or rotated (internal or external)

» Lower extremities: straight

* Feet: parallel

Standard Posture Side View

* Head: neutral position, not tilted forward or backward

+ Cervical spine: normal curve, slightly convex to
anterior

* Scapulae: flat against upper back

» Thoracic spine: normal curve, slightly convex to
posterior

* Lumbar spine: normal curve, slightly convex to
anterior

¢ DPelvis: neutral position, anterior superior iliac spine in
same vertical plane as symphysis pubis

» Hip joints: neutral position, leg vertical at right angle
in sole of foot
Note: An imaginary line should run slightly behind the

lateral malleolus, through the middle of the femur, the

center of the shoulder, and the middle of the ear.
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Chart the findings and relate them to the client’s history
(Figure 10-1).

For the physical assessment, the main considerations
are body balance, efficient function, and basic symmetry
(Box 10-1).

The body is not perfectly symmetric, but the right and
left halves of the body should be similar in shape, ROM,
and ability to function. The greater the discrepancy in

symmetry, the greater is the potential for soft tissue
dysfunction.

Three major factors influence posture: heredity, disease,
and habit. These factors must be considered when evaluat-
ing posture. The easiest influence to adjust is habit. By
normalizing the soft tissue and teaching balancing exer-
cises, the massage practitioner can play a beneficial role in
helping clients overcome habitual postural distortion.

Client Name:

MASSAGE ASSESSMENT/PHYSICAL PALPATION AND GAIT

Date:

PRE —
POST &

OBSERVATION & PALPATION OBSERVATION & PALPATION GAIT ASSESSMENT
ALIGNMENT RIBS
Chin in line with nose, sternal notch, navel Even HEAD
Other: Springy Remains steady/eyes forward
HEAD Other: Other:
Tilted (L) ABDOMEN TRUNK
Tilted (R) Firm and pliable Remains vertical
Rotated (L) Hard areas Other:
Rotated (R ) Other: SHOULDERS
EYES WAIST Remain level
Level Level Rotate during walking
Equally set in sockets Other: Other:
Other: SPINE CURVES ARMS
EARS Normal Motion is opposite leg swing
Level Other: Motion is even (L) and (R)
Other: GLUTEAL MUSCLE MASS Other:
SHOULDERS Even (L) swings freely
Level Other: ( R) swings freely
(R)high/ (L) low ILIAC CREST Other:
(L)high/(R)low Level HIPS
(L) rounded forward Other: Remain level
( R) rounded forward KNEES Other:
Muscle development even Even/symmetrical Rotate during walking
Other: Other: Other:

FIGURE 10-1 Physical assessment form. (Feel free to copy this form to use as an assessment tool.) (From Fritz S:
Mosby’s fundamentals of therapeutic massage, ed 5, St Louis, 2013, Moshy.)
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SCAPULAE PATELLA LEGS
Even (L) O movable [ rigid Swing freely at hip
Move freely (R) O movable O rigid Other:
Other: ANKLES KNEES
CLAVICLES Even Flex and extend freely through
stance and swing phase
Level Other: Other:
Other: FEET FEET
ARMS Mobile Heel strikes first at start of stance
Hang evenly (internal) (external) Other: Plantar flexed at push-off
(L) rotated COmedial [ lateral ARCHES Foot clears floor during swing phase
( R) rotated [ medial [ lateral Even Other:
ELBOW Other: STEP
Even TOES Length is even
Other: Straight Timing is even
WRISTS Other: Other:
Even SKIN OVERALL
Other: Moves freely and resilient Rhythmic
FINGERTIPS Pulls/restricted Other:
Even Puffy/baggy
Other: Other:

FIGURE 10-1, cont'd

Effects may arise from occupational habits (e.g., a shoulder
rotation from golf) and recreational habits (e.g., a forward-
shoulder position in a bike rider), or they may be sleep-
related (long-term use of high pillows).

Clothing, sport equipment, shoes, and furniture affect
the way a person uses his or her body. Tight clothing or
equipment around the neck restricts breathing and con-
tributes to neck and shoulder problems. Restrictive belts
or tight pants also limit breathing and affect the neck,
shoulders, and midback. Shoes with high heels and those
that do not fit the feet comfortably interfere with postural
muscles. Shoes with worn soles imprint the old postural
pattern, and the client’s body assumes the dysfunctional
pattern if he or she puts them back on after the massage.
If postural changes are to be maintained, it is important
to wear shoes that do not have worn soles.

Sleep positions can contribute to a wide range of prob-
lems. Furniture that does not support the back or that is
too high or too low perpetuates muscular tension. Com-
peting athletes travel and therefore change beds often. The
seats in airplanes are seldom comfortable for athletes.

When assessing posture, it is important for the massage
therapist to notice the complete postural pattern. Most
compensatory patterns occur in response to external forces
imposed on the body. However, if the client has had an
injury, maintains a certain position for a prolonged period,
or overuses a body area, the body may not be able to
return to a normal dynamic balance efficiently. The balance
of the body against the force of gravity is the fundamental
determining factor in a person’s posture or upright

position. Even subtle shifts in posture demand a whole
body compensatory pattern (Figure 10-2).

Cervical, thoracic, lumbar, and sacral curves develop
because of the need to maintain an upright position against
gravity (Figure 10-3).

Standing posture requires various segments of the body
to cooperate mechanically as a whole. Passive tension of
ligaments, fascia, and connective tissue elements of the
muscles supports the skeleton. Muscle activity plays a
small but important role. Postural muscles maintain small
amounts of contraction that stabilize the body upright in
gravity by continually repositioning the body’s weight over
the mechanical balance point.

In relaxed symmetric standing, both the hip and the
knee joints assume a position of full extension to provide
the most efficient weight-bearing position. The knee joint
has an additional stabilizing element in its “screw home”
mechanism. The femur rides backward on its medial
condyle and rotates medially about its vertical axis to lock
the joint for weight bearing. This happens only in the final
phase of extension. The hamstrings are the major muscles
that resist the force of gravity at the knees.

At the ankle joint, bones and ligaments do little to limit
motion. Passive tension of the two-joint gastrocnemius
muscle (i.e., the muscle crosses two joints) becomes an
important factor. This stabilizing force is diminished if
high-heeled shoes are worn. For example, rodeo riders wear
cowboy boots. The heel of the shoe puts the gastrocne-
mius on a slack. If these heels are worn constantly, the
muscle and the Achilles tendon shorten.
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BOX 10-1 Landmarks That Help Identify Lack of Symmetry

The following landmarks can be used for comparison. Be sure to observe the client from the back, the front, and the left and right sides.

Side view.

* The middle of the chin should sit directly under the tip of the nose.
Check the chin alignment with the sternal notch. These two
landmarks should be a direct line.

© The shoulders and clavicles should be level with each other.

© The shoulders should not roll forward or backward or be rotated with
one forward and one backward.

* The arms should hang freely and at the same rotation out of the
glenohumeral (shoulder) joint.

o The elbows, wrists, and fingertips should be in the same plane.

o The skin of the thorax (chest and back) should be even and should
not look as if it is pulled or is puffy.

 The navel, located on the same line as the nose, chin, and sternal

notch, should not look pulled.

The ribs should be even and springy.

The abdomen should be firm but relaxed and slightly rounded.

The curves af the waist should be even on both sides.

The spine should be in a direct line from the base of the skull and

on the same plane as the line connecting the nose and the navel.

The curves of the spine should not be exaggerated.

Anterior view.

Posterior view.

* The scapulae should appear even and should move freely. You should

be able to draw an imaginary straight line between the tips of the

scapulae.

The gluteal muscle mass should be even.

The tops of the iliac crests should be even.

The greater trochanter, knees, and ankles should be level.

The circumferences of the thigh and calf should be similar on the left

and right sides.

The legs should rotate out of the acetabulum (hip joint) evenly in a

slightly external rotation.

© The knees should be locked in the standing posifion but should not
be hyperextended. The patelloe (kneecaps) should be level and
pointed slightly laterally.

 Aline dropped from the nose should fall through the sterum and
the navel and should be spaced evenly in between.

Modified from Fritz S: Mosby’s fundamentals of therapeutic massage, ed 5, St Louis, 2013, Moshy.

Posture is primarily determined by hereditary factors,
such as bone structure and muscle type, and even by
habitual movement patterns. These can create natural
imbalances, but alone they do not normally lead to painful
conditions until later in life. They can, however, combine
with other stresses such as athletic activity, and together
can lead to injury. Little can be done to change these

hereditary factors, and regular exercise and soft tissue
treatment are often the only ways of avoiding such
symptoms.

Upright posture is maintained by a series of muscles
running down the body. These muscles need to balance
each other, in terms of strength and tension, and together
must resist the forces of gravity. Any postural change will
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B Balanced

Midline r\

C Off-balance

FIGURE 10-2 In normal relaxed standing (A), the leg and trunk tend to
rotate slightly off the midline of the body but maintain a counterbalance force.
Balance is achieved in B, but not in C. Whenever the trunk moves off this midline
balance point, the body must compensate. (From Fritz S: Mosby’s fundamentals of
therapeutic massage, ed 3, St Louis, 2004, Mosby.)

nearly always be in a downward and forward direction
because fatigue or injury reduces the ability of postural
muscles to combat gravity. This creates increased curvature
in particular sections of the spine, which can be seen by
the therapist when observing the client’s standing posture.
Postural dysfunction occurs in the three planes of
movement (sagittal, frontal, and transverse), as well as in
supination and pronation (Figures 10-4 and 10-5).

ASSESSMENT OF JOINT AND MUSCLE FUNCTION

The more the fascia muscle tissue structure is researched,
the more we understand that the concept of individual
muscles is flawed. It is necessary to rethink the functional
and structural aspect of contractile tissues—muscle tissue—
as a continuum of function within spans of connective
tissues such as fasciae, ligaments, and tendons. The idea of
individual muscles and specific attachments is ingrained
and it will take a long time to shift the paradigm. Through-
out this text, the functional unit has been emphasized;
however, knowledge of individual muscle names and loca-
tions remains valuable and will be used. Although the
muscular system looks highly complicated, it is important

Cervical

Thoracic

FIGURE 10-3 Normal spinal curves. (From Fritz S: Mosby’s fundamentals
of therapeutic massage, ed 5, St Louis, 2013, Moshy.)

to realize that the actual mechanics involved in movement
are simple. A muscle can do only two things: it can con-
tract and shorten, and it can relax and lengthen. The
system is a complex pattern of movement composed of
many simple levers and pulleys. Movement is created by
muscle shortening, which pulls together bones that are
connected at the joint.

Many muscles working in functional units provide the
widest variety of movements and the ability to do them
with stability, control, and efficiency. For example, the
knee is basically a hinge joint capable of moving on only
one plane, and so, theoretically, it should need only one
pulley (muscle) to flex it and one to extend it. However
for extension, there are the four quadriceps muscles, each
of which pulls across the joint in a slightly different direc-
tion. During flexion, three hamstrings accomplish the
same thing. This muscle interaction stabilizes the joint and
enables it to adapt to variations in movement and to the
random direction of forces from the outside environment.
The whole of the muscular system works in unison to
enable the body to cope with the stresses caused by gravity
when movement takes place. It is important to see move-
ment in terms of patterns of activity (movement strategies)
taking place within a system rather than as the action of
individual muscles. Almost all movement strategies involve
the gait (walking) process.
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Balanced posture
and alignment

Stretching

Abdominals:
Rectus abdominis
External oblique

gls?);?::gks):r Tightness and Anterior inferior
e M2 shortening of Great iliac spine
Gluteus maximus erector spinae reater lliofemoral ligament
—~Center trochanter )
f S Posterior (Y ligament)
of mass (S2) pelvic tilt Pubofemoral
Hip extensors: Tensor ™ Hip axis ligament
Hamstrings fasciae latae Contracture
Rectus of hamstrings Lesser
femoris trochanter

o Knee axis

{ig - Ankle axis
Kyphosis-lordosis
posture
TMJ forward of plumb line:
Hyperkyphosis Forward head posture
of thoracic spine
Stretching of
thoracic erector \
spinae
of mbar spine Fiat back
posture
Anterior Posterior
pelvic tilt pelvic tilt
Tight
hamstrings
C D

Overuse problems develop in parts of a system that are
put under greater stress, or repetitive use, compared with
the rest of the system. The running action, for instance,
does not involve just the leg muscles. Many muscles work
to create a complicated pattern of rotation and spiral
movements throughout the entire body. If this did not
happen, and if movement is confined to the legs, then all
the stress of impact and push-off will be absorbed by the
ankle, knee, and hip joints, and the forces on these joints
will cause damage. The spiraling movement up the body

Increased
thoracic
kyphosis

thoracic
erector spinae
Flattened
lordosis

Swayback
posture

TMJ forward of plumb line: Forward head posture

of
Tightness of upper rectus
and obliques

Stretched lower
abdominal muscles

/

Stretched
hip flexors

Flat back
posture

Stretched
hip flexors

FIGURE 10-4 A, Ideal posture.
B, Swayback posture. €, Kypholordotic
posture. D, Flat back posture. Effects of
postural  imbalance.  (Modified from
Saidoff DC, McDonough AL Critical
pathways in  therapeutic intervention:
extremities and spine, St Louis, 2002,

Mosby.)

.

absorbs the stress and distributes the impact through
many joints. Because no individual structure absorbs too
much stress, the human body is able to function for
many years.

Coordinated movement involves many muscles working
together in a pattern to create the power and control
needed to accomplish a task. Each muscle has a preferred
function within a movement pattern; therefore, a particu-
lar movement will involve greater effort from certain indi-
vidual muscles. For example, kicking a soccer ball involves
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PN

O
Taut
iliotibial
band lliotibial
band
undergoing
tension
Femoral
epicondyle .
External “/

rotation
of tibia Internal
rotation of

tibial shaft

FIGURE 10-5 A, Supination. B, Pronation. Effects of postural imbalance.
(Modified from Saidoff DC, McDonough AL: Critical pathways in  therapeutic
infervention: extremities and spine, St Louis, 2002, Mosby.)

a strong effort from the quadriceps muscles. Each of the
four muscles within the group acts on the joint from a
different angle; therefore, depending on the degree of
rotation in the lower leg and the angle of force,
one muscle may have to keep working slightly more than
the rest.

The muscular system develops according to how the
body is used. Each individual has unique patterns of
muscle function adaptation, many of which are beneficial
and are in harmony with the person’s activities and life-
style, although some will be negative or excessive. Assess-
ment provides information about beneficial or detrimental
function.

For example, a midfield soccer player who often has to
pass the ball with the inside of the foot will tend to use
the vastus medialis, and the adductors may be involved.
Therefore, the soccer player would naturally develop
increased strength in the vastus medialis and adductors
while training. Although this may appear to create an
imbalance within the other quadriceps muscles, it could
be natural for the individual; therefore, this may not be a
situation requiring remedial treatment. The same imbal-
ance found in a distance runner complaining of patello-
femoral syndrome or groin pain would be a treatment

priority.

MICROTRAUMA

A muscle can suffer acute strain with its fibers being torn,
if overused or overloaded. The same can occur on a
microscopic level, even if just a few fibers are overused.

When this breakdown occurs on a microscopic level, the
pathologic changes that take place are the same as with
any soft tissue tear: bleeding, swelling, muscle tension,
guarding in surrounding tissues, and scar tissue formation.
The delayed-onset muscle soreness experienced in muscles
after hard exercise is due in part to this type of trauma
(microtrauma).

Scar tissue can continue to build up gradually with
repetitive activity. Adhesions can form, affecting the elas-
ticity within that particular area of the muscle and making
muscles vulnerable to further microtrauma. This process
results in fibrotic changes in the muscle.

As function deteriorates in a small part of the muscle,
it can create imbalance within a functional muscle unit (a
group of muscles working together). As the condition
builds up gradually, it may develop unnoticed in the early
stages. Increased tension can then put excessive stress on
adjoining structures such as the tendons, which can become
more vulnerable to acute trauma. Biomechanical altera-
tions develop as natural movement patterns compensate.
In the long run, the overuse syndrome can lead to many
problems, both locally and in other parts of the body.
Several muscle dysfunctions can develop.

Massage is possibly the most effective way of identify-
ing this type of problem. Palpation assessment identifies
fibrotic changes in a muscle. This is the most important
benefit of general preventive massage.

These areas should be treated in much the same way as
any chronic muscle injury. Mechanical force is applied to
break down scar tissue to improve flexibility and to realign
tangled fibers.

Static positions, such as standing at attention in the
military for long periods of time, put stress on specific
tissues, causing microtrauma in a way similar to the active
type of overuse, but from isometric overload instead of
eccentric or concentric function. Lack of movement in the
muscles also slows blood and lymph flow through the area,
which can increase congestion and add to the problem.

ACTIVE MOVEMENTS

General understanding of biomechanics is especially
important for the massage professional who works with
athletes. The assessment question “What do you want your
body to do?” will result in answers such as “run,” “ride,”
“throw,” “catch,” “jump,” “bend,” “rotate,” “lift,” and
“press.” The massage professional needs to break down the
movements of the activity, assess for soft tissue changes
that interfere with these movements, and then identify
massage applications that can support these movements.
For example, in response to the assessment question,
“What do you need to do that you are having problems
with?” T will often hear something like “run backward” or
“swing.” Then I will ask the athlete to show me, and while
I observe the movements, I can begin to target the specific
outcomes.

Perhaps the athlete says, “I can’t stand on my left foot
with the same balance as my right foot” (which is




important for many sport activities). I ask the athlete to
stand on the right foot, and 1 observe and palpate to
determine the “normal” activity that he or she can perform.
This is a general assessment and treatment principle. The
least affected movement pattern or structure becomes
“normal” for evaluation and comparison purposes. Regard-
less of the situation, in practical application this works. I
then ask the athlete to stand on the left foot, where the
problem exists, and I compare it with the more normal
function. Then I assess for the difference between the
two—tissue texture and pliability, ROM, and firing pat-
terns. Choices about what treatments to use are based on
the assessment information.

The next part of the examination is divided into two
sections. In active movement assessment, the massage
therapist asks the client to perform movements in specific
directions in all planes of movement. The squat assessment
is particularly beneficial. In passive movement assessment,
the massage therapist moves the client.

Injuries and dysfunctions of the musculoskeletal system
are symptomatic when the injured area is actively moved.
More complex conditions such as inflammation of the
nervous system, systemic conditions such as heart disease,
and pathologies such as tumors are not significantly
affected by movement. If an area does not hurt at rest, but
it does hurt with movement, soft tissue dysfunctions are
indicated.

Remember that each individual joint movement pattern
is part of an interconnected aspect of the neurologic and
fascial coordination pattern of muscle movement called
the kinetic chain. The support system involves the tenseg-
ric nature of the body’s connective design. Posture and
movement dysfunctions identified in an individual joint
pattern must be assessed and treated in broader terms of
kinetic chain interactions, muscle tension/length relation-
ships, and the effects of stress and strain on the entire
system.

Log on to your Evolve website to watch Video 10-1: Multiplanar
Assessment (Functional Assessment).

RANGE OF MOTION

Remember that each person is unique, and many factors
influence available range of motion. Just because a joint
does not have the textbook range of motion (ROM) does
not mean that what is displayed is abnormal. Abnormality
is indicated by nonoptimal function. This can be seen as
a limitation or an exaggeration in the “textbook normal”
range of motion (Box 10-2).

ROM is measured in degrees. Joint movement is mea-
sured from the neutral line of anatomic position. Move-
ment of a joint in the sagittal, frontal, or transverse plane
is described as the number of degrees of flexion, extension,
adduction, abduction, and internal and external rotation
(Figure 10-6). For example, the elbow has approximately
150 degrees of flexion at the end range and 180 degrees
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BOX 10-2 Normal Range of Motion for

Each Joint

NORMAL VALUES (IN DEGREES):
Hip flexion, 0-125

Hip extension, 105-0

Hip hyperextension, 0-15

Hip abduction, 0-45

Hip adduction, 45-0

Hip lateral (external) rotation, 0-45

Hip medial (internal) rotation, 0-45

Knee flexion, 0-130

Knee extension, 120-0

Ankle plantar flexion (movement downward), 0-50
Ankle dorsiflexion (movement upward), 0-20
Foot inversion (turned inward), 0-35

Foot eversion (turned outward), 0-25
Shoulder flexion, 0-90

Shoulder extension, 0-50

Shoulder abduction, 0-90

Shoulder adduction, 90-0

Shoulder luteral (external) rotation, 0-90
Shoulder medial (internal) rotation, 0-90
Elbow flexion, 0-160

Elbow extension, 1450

Elbow pronation, 0-90

Elbow supination, 0-90

Wrist flexion, 0-90

Wrist extension, 0-70

Wrist abduction, 0-25

Wrist adduction, 0-65

of extension. Anything less than this is hypomobility,
and anything more is considered hypermobility. Massage
therapists typically estimate degrees of movement, and
other professionals use specific equipment to obtain
precise information. The normal ROM of joints is
found in anatomy texts such as Mosby’s Essential Sciences for
Therapeutic Massage.

Each movement pattern (e.g., flexion and extension of
the elbow and knee, circumduction and rotation of the
shoulder and hip, movement of the trunk and neck) is
assessed in sequential positioning in each area of all avail-
able movement patterns, testing for strength, range, and
ease of movement. Functional assessment is the combina-
tion of all previously described assessments.

Range of motion is assessed through joint movement.

When active joint movement is performed, the client
moves the joint through the planes of motion that are
normal for that joint. Any pain, crepitus, or limitation
that is present during the action should be reported.
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This assessment identifies what the client is willing or
able to do.

Passive joint movement is performed when the massage
therapist moves the joint passively through the planes of
motion that are normal for the joint. The assessment iden-
tifies limited (hypomobility) or excessive movement
(hypermobility) of the joint.

Passive joint movement is done carefully and gently to
allow the client to fully relax the muscles while the assess-
ment is performed. The client reports the point at which
pain or bind, if present, occurs. The massage therapist
stops the motion at the point of pain or bind, unless assess-
ing for joint end-feel. Then a tiny increase in resistance is
used to assess the quality of movement just past the bind.
Passive joint movement assessment provides information
about the joint capsule and ligaments and other restricting
mechanisms, such as myofascial soft tissue.

35°

N
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Log on to your Evolve website to watch Video 10-2: Passive Joint
Movement (Range of Mofion).

BASIC ORTHOPEDIC TESTS
Objective

8. Perform basic orthopedic tests to assess for joint
injury.

The main reason for orthopedic tests is to assess for
bone, joint, ligament, and tendon injury. Orthopedic tests
also identify impingement areas. The most common struc-
tures impinged are nerves, blood vessels, and tendons, and
occasionally muscles. Performing orthopedic tests can
determine whether or not a referral is necessary. Even if
you do not perform orthopedic assessment as part of the
massage assessment process, it is likely that a client will

45°

D

FIGURE 10-6 Examples of approximate degrees of movement. A, 35 degrees of luteral flexion. B, 90 degrees of
knee flexion. €, 30 degrees of internal hip rotation. D, 45 degrees of external hip rotation.
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FIGURE 10-6, cont'd E, 180 degrees of shoulder abduction. F, 40
degrees of horizontal shoulder adduction. G, 120 degrees of hip flexion. H, 30
degrees of hip hyperextension.

tell you that he or she had a positive result when assessed
by another health professional such as an athletic trainer,
physical therapist, chiropractic physician, or medical or
osteopathic doctor.

Most orthopedic tests assess stress areas to be evalu-
ated in an effort to evaluate pain, joint play, and muscle
extensibility. Because of the strain involved during some
orthopedic tests, care must be taken to avoid further
injury. Before any orthopedic tests are conducted, an
area must be free from fracture or neoplasm (an abnor-
mal growth). Furthermore, any client with characteristics
such as severe spasm, pain with unknown etiology
(cause), or pain that wakes him or her up at night,

should not be evaluated with orthopedic tests until a full
medical evaluation can be completed to address these
unexplained symptoms.

A positive test will reproduce the client’s symptoms. If
the client does not want you to perform the test, this is
called an apprebension sign. Additional positive signs are
change in stability of the joint and changes in pulses.

TYPES OF ORTHOPEDIC TESTS

Many orthopedic tests are available. Only a few that are
most relevant to massage are presented on the Evolve
website.

The Evolve website provides step-hy-step visual instructions for per-
forming these orthopedic assessments, findings, and intervention
suggestions.

ASSESSMENT USING JOINT MOVEMENT
Objective

9. Analyze movement assessment findings.

The ROM of a joint is measured in degrees. A full circle
is 360 degrees. A flat horizontal line is 180 degrees. Two
perpendicular lines (as in the shape of a capital “L”) create
a 90-degree angle. When the ROM of a joint allows 0 to
90 degrees of flexion, anything less is hypomobile and
anything more is hypermobile. A great degree of variability
exists among individuals as to actual normal ROM. The
degrees provided are general guidelines. ROM is measured
from the anatomic position. Anatomic position is consid-
ered 0 degrees of motion, regardless of whether the client
is standing, supine, or side-lying.

Decreased ROM may result from pain or changes in
joint position, or from soft tissue bind. If loss of motion
is not a result of pain, more information is needed to
determine whether lack of motion is caused by adhesions
in the joint capsule, muscle guarding, joint degeneration,
or other factors.

Increased ROM that is significantly different from the
other side indicates moderate to severe injury to the liga-
ments, joint capsule, or both. Increased ROM on both
sides compared with normal anatomic ROM suggests a
generalized hypermobility syndrome and potential insta-
bility in the joints.

During actual movement assessment, the following
categories are noted by the massage therapist:

Range of motion (ROM). Is the motion normal, decreased,
increased? Determining normal ROM is more complex
than it might seem. You need to consider the client’s
age and sex, sport type, and muscle texture. ROM is
lessened as we age. Women typically have greater ROM
than men. If the complaint is in the extremities, begin
with the noninvolved side, and always compare both
sides. The less involved side becomes the “normal side”
for comparison.

Limits to joint movement. Joints have various degrees
of ROM. Anatomic, physiologic, and pathologic
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barriers to motion exist. Anatomic barriers are deter-
mined by the shape and fit of bones at the joint. The
anatomic barrier is seldom reached because the pos-
sibility of injury is greatest in this position. Instead
the body protects the joint by establishing physiologic
barriers.

Physiologic barriers are the result of limits in ROM
imposed by protective nerve and sensory function to
support optimal function. An adaptation in the physio-
logic barrier so that the protective function limits instead
of supports optimal functioning is called a pathologic
barrier. Pathologic barriers often are manifested as stiffness,
pain, or a “catch.”

When using joint movement techniques, remain within
the physiologic barriers. If a pathologic barrier limits
motion, use massage techniques to gently and slowly
encourage the joint to increase the limits of ROM to the
physiologic barrier.

The stretch on the soft tissues, such as muscles, tendons,
fasciae, and ligaments, and the arrangement of the joint
surfaces determine the ROM of the joint and therefore the
joint’s normal end-feel.

Owerpressure is the term used when the massage therapist
gradually applies more pressure when the end of the avail-
able passive range of joint motion has been reached. The
sensation transmitted to the therapist’s hands by tissue
resistance at the end of the available range is the end-feel
of a joint.

TYPES OF END-FEEL
Normal End-Feel

Soft tissue approximation end-feel occurs when the full
ROM of the joint is restricted by normal muscle bulk; it
is painless and has a feeling of soft compression. Muscular/
tissue stretch end-feel occurs at the extremes of muscle
stretch, as in the hamstrings during a straight leg raise; it
has a feeling of increasing tension, springiness, or elasticity.
Capsular stretch, or leathery, end-feel occurs when the
joint capsule is stretched at the end of its normal range,
such as with external rotation of the glenohumeral joint;
it is painless and has the sensation of stretching a piece of
leather. Bony, or hard, end-feel occurs when bone contacts
bone at the end of normal range, as in extension of the
elbow; it is abrupt and hard.

Abnormal End-Feel

Many types of abnormal end-feel have been identified.
Empty end-feel occurs when there is no physical restriction
to movement except the pain expressed by the client.
Muscle spasm end-feel occurs when passive movement
stops abruptly because of pain; there may be a springy
rebound from reflexive muscle spasm. Boggy end-feel
occurs when edema is present; it has a mushy, soft quality.
Springy block, or internal derangement, end-feel is a
springy or rebounding sensation in a noncapsular pattern;
this indicates loose cartilage or meniscal tissue within the
joint. Capsular stretch (leathery) end-feel that occurs before

normal range indicates capsular fibrosis with no inflamma-
tion. Bony (hard) end-feel that occurs before normal range
indicates bony changes or degenerative joint disease or
malunion of a joint after a fracture.

An empty end-feel with no bind or stability indicates a
seriously damaged joint, and referral is required.

ANALYSIS OF ACTIVE MOVEMENT

If active movement is painful, ask the client to describe its

location, quality, and severity. The three stages of healing

that elicit pain at different ranges of the movement are as

follows:

1. Acute conditions yield pain before the normal ROM.

2. Subacute conditions give pain at the end of the normal
range.

3. Chronic conditions may elicit pain with slight overpres-
sure at the end of active or passive motion.

Pain with passive motion at different ranges of the
movement indicates a stage of healing that is the same as
for active motion.

Active and passive ROM can identify limits of move-
ment. If an empty capsular or hard end-feel is identi-
fied, the joint is damaged. Referral is needed for acute
conditions. ROM limited by muscle contraction may
indicate an underlying problem with joint laxity, and
caution is indicated before muscle guarding is reduced.
Proceed slowly until a balance between increased ROM
and maintenance of joint stability is achieved. If joint
stability is reduced, the client usually experiences
pain in the joint for a day or two after the massage.
Simple edema around a joint is managed with lymphatic
drain. Any unexplained edema should be referred for
diagnosis.

ROM should improve as the client’s tissues normalize
with general massage. Progressive mobilization in ROM is
an indication of improved function. Never force an
increase in ROM. Instead, allow it to be a natural outcome
of effective massage application.

MUSCLE STRENGTH ASSESSMENT

10. Perform muscle strength assessment.

Muscle strength assessment is performed by applying
resistance to a specific group of muscles. Resistance (pres-
sure against) applied to the muscles is focused at the end
of the lever system (Figure 10-7).

For example, when the function of the shoulder is
assessed, resistance is focused at the distal end of the
humerus, not at the wrist. When extension of the hip is
assessed, resistance is applied at the end of the femur.
When flexion of the knee is assessed, resistance is applied
at the distal end of the tibia.

Resistance is applied slowly, smoothly, and firmly at
an appropriate intensity as determined by the size of the
muscle mass. Stabilization is essential to assess movement
patterns accurately. Only the area assessed is allowed to
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FIGURE 10-7 A, Resistance at end of lever. B, Resistance at end of lever.

move. Movement in any other part of the body must be
stabilized. A stabilizing force is usually applied by the
massage therapist. As one hand applies resistance, the
other provides stabilization. Sometimes the client can
provide stabilization by holding onto the massage table.
Some methods use straps to provide stabilization. The
easiest way to identify the area to be stabilized is to move
the area to be assessed through the ROM. At the end of
the range, some other part of the body begins to move;
this is the area of stabilization. Return the body to a
neutral position. Provide appropriate stabilization to the
area identified and begin the assessment procedure
(Figure 10-8).

During assessments, muscles should be able to hold
against appropriate resistance without strain or pain from
the pressure, and without recruiting or using other
muscles. Appropriate resistance is applied slowly and
steadily and with just enough force to induce muscles to
respond to the stimulus. Large muscle groups require
greater force than small ones. The position should be easy
to assume and comfortable to maintain for 10 to 30
seconds. Contraindications to this type of assessment
include joint and disk dysfunction, acute pain, recent
trauma, and inflammation.

When a movement pattern is evaluated, two types of
information are obtained in one functional assessment.

Force resistance

Stabilize

N\

—

/Stabilize

Stabilize

Force
resistance

FIGURE 10-8 Examples of muscle testing A, Hip extension. B, Knee
flexion. €, Shoulder refraction.

First, when a jointed area moves into flexion and the
joint angle is decreased, the prime mover and synergists
concentrically contract, the antagonists eccentrically func-
tion while lengthening, and the fixators isometrically con-
tract and stabilize. Body-wide stabilization patterns also
come into play to assist in allowing the motion. During
assessment, resistance can be applied to load the prime
mover groups, and synergists to assess for neurologic func-
tion of strength and, to a lesser degree, endurance, as the
contraction is held for a period of time. At the same time,
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the antagonist pattern of the tissues that are lengthened
during positioning for the functional assessment can be
assessed for increased tension patterns or connective tissue
shortening. Dysfunction shows itself in limited ROM by
restricting the movement pattern. Therefore, when a
jointed area is placed into flexion, the extensors are
assessed for increased tension or shortening. When the
jointed area moves into extension, the opposite becomes
the case. The same holds for adduction and abduction,
internal and external rotation, plantar flexion and dorsi-
flexion, and so on.

For a comprehensive strength testing sequence, see the Evolve
website.

INTERPRETING MUSCLE-SPECIFIC
TESTING FINDINGS

Muscle strength testing determines a muscle’s force of
concentric contraction. The preferred method is to isolate
the muscle or muscle group by positioning the muscle
with its attachment points as close together as possible.
The muscle or muscle group being tested should be iso-
lated as specifically as possible.

The client holds or maintains the contracted position
of the muscle isolation while the therapist slowly and
evenly applies counterpressure to pull or push the muscle
out of its isolated position. The massage therapist must use
sufficient force to recruit a full response by the muscles
being tested but not enough to recruit other muscles in
the body. The client should not hold his or her breath
during assessment. If strength testing is done this way,
there is little chance that the therapist will injure the client.
As with all assessment, it is necessary to compare the
muscle tested with a similar area—usually the same muscle
group on the opposite side.

Another muscle testing method is to compare a muscle
group’s strength with its antagonist pattern. The body is
designed so that the flexor, internal rotator, and adductor
muscles are about 25% to 30% stronger than the extensor,
external rotator, and abductor muscles. It is also designed
so that flexors and adductors usually work against gravity
to move a joint. The main purposes of extensors and abduc-
tors are to restrain and control the movement of flexor and
adductor muscles and to return the joint to a neutral posi-
tion. Less strength is required because gravity is assisting
the function. A third form is strength testing to assess for
facilitator and inhibitor patterns during gait function.

Strength testing should reveal a difference in the pattern
between flexors, internal rotators, and adductors, and
between extensors, external rotators, and abductors in an
agonist/antagonist pattern. These groups should not be
equally strong. Flexors, internal rotators, and adductors
should show greater muscle strength than extensors, exter-
nal rotators, and abductors (Box 10-3).

Muscle strength testing indicates the following possible
findings:

* A strong and painless contraction indicates a normal
structure.

BOX 10-3 Muscle Strength Grading Scale
(Oxford Scale) Medical Research

Council [MRC] Grading Scale

5 Normal

 (omplete range of motion against gravity with full resistance

4 Good

« Complete range of motion against gravity with some resistance:
Full range of motion with decreased strength

* Sometimes this category is subdivided further into 4,/5, 4/5

3 Fair

= (omplete range of motion against gravity with no resistance; active
range of motion

2 Poor

* Complete range of motion with some assistance and gravity
eliminated

1 Trace

* Fvidence of slight muscular contraction, no joint motion evident

0

* No evidence of muscle contraction

NT, Not testable.
(Medical Research Council: Aids to the examination of the peripheral nervous system, London, 1976,
Her Majesty’s Stationary Office.)

+ A painful but strong contraction indicates an injury or
dysfunction in the tested muscle-tendon-periosteal unit.

* A weak and painless contraction may be caused by one
or more of the following situations:

* The muscle is inhibited owing to a hypertonic antag-
onist pattern.

* The muscle is inhibited owing to dysfunction or
injury to adjacent joint structures.

+ A spinal nerve condition is causing impingement on
or irritation of the mot