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FOREWORD

In simple straightforward language, Dr. Boone has set forth important reasons for teaching
anatomy in the exercise physiology curriculum. He believes that the students of exercise
physiology cannot do their best in prescribing exercise medicine without an understanding of
anatomy. This is especially true when it comes to flexibility training.

Anatomy: A Pressing Concern in Exercise Physiology presents the first-ever anatomical
background to why there are good, useless, and dangerous flexibility exercises. Dr. Boone
believes that without anatomy as part of the exercise physiology curriculum, exercise
physiologists will continue to engage their clients and patients in useless and dangerous
flexibility exercises. The result is a failure to increase their range of motion, a waste of time in
achieving increased flexibility, and the possibility of damage to the muscles and joints. Such a
practice is similar to prescribing exercise medicine without an understanding of exercise
duration, frequency, intensity.

While it is possible that the students of exercise physiology can learn anatomy without hands-
on dissection, it is not the desired approach. That is why Dr. Boone developed an Anatomy
Laboratory with cadavers that were dissected by his students at Wake Forest University in
Winston-Salem, NC, the University of Southern Mississippi in Hattiesburg, MS, and the
College of St. Scholastica in Duluth, MN.

This book explains that we must close the door on yesterday’s views of “what is exercise
physiology” and keep it closed. We live today, not yesterday. We are healthcare professionals
who prescribe exercise medicine to prevent and treat chronic diseases and disabilities. This
book is a big step into the 21* century commitment to the professionalization of exercise

physiology.

Frank B. Wyatt

Department of Athletic Training & Exercise Physiology
Midwestern State University

Wichita Falls, TX

US.A
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PREFACE

For years the kinesiology course was the anatomy course in the health and physical education
degree. Now, although students can still major in health and physical education, the title has
changed in many academic institutions to exercise science, kinesiology, and numerous other
degree titles. It is no secret that exercise physiology grew from this academic background of
athletics and exercise in health and disease. Today, exercise physiology is increasingly
recognized as the new 21* century healthcare profession. While exercise physiologists are
educated to prescribe exercise medicine from a physiological perspective, there is the concern
that they need an anatomy course to fully understand the depth and implications of flexibility
training.

This ebook, Anatomy: A Pressing Concern in Exercise Physiology, is the opportunity to
promote the academic importance of anatomy as part of the professional development of
exercise physiologists. It describes in detail the anatomical reasons for the good, useless, and
dangerous flexibility exercises. Without question, academic exercise physiologists should
teach anatomy to the undergraduate and post-graduate students, and the students should have
the same opportunity as other healthcare students to study cadavers to grasp the significance
of the musculoskeletal system. The hands-on laboratory opportunities will help the students of
exercise physiology to safely prescribe exercise medicine and to work as a professional with
athletes of diverse sports. This work should also encourage the support and recognition of the
ASEP Board Certified Exercise Physiologists as healthcare professionals.

CONFLICT OF INTEREST

The author confirms that author has no conflict of interest to declare for this publication.
ACKNOWLEDGEMENTS

Declared none.

Tommy Boone
Board Certified Exercise Physiologist
USA
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CHAPTER 1

The Anatomy Challenge

Abstract: Although there is an explosion of computer-based human anatomy material
available to teach anatomy, cadaveric dissection by students and the integration of
knowledge from textbooks and didactic lectures are still the most popular methods of
teaching anatomy. The volume of time dedicated to teaching anatomy has steadily
decreased over the past several decades. This has resulted in more college graduates
with an inadequate understanding of anatomy. Do you want students of exercise
physiology to be taught by qualified teachers? If the answer is “yes” -- then you must
act now. Commitment to professionalism is imperative.

Keywords : Applied anatomy, Biochemistry, Biomechanics, Cadavers, Exercise
physiologist, Kinesiology, Physiology, Visualization.

INTRODUCTION

For the purpose of clarification, the term anatomy is the study of the structure of
the human body. For decades, it has been synonymous with the content of the
traditional kinesiology course in the physical education major. In fact, for many
years, kinesiology was always the academic course that the majority of the
physical education majors looked forward to studying. They understood that
anatomy was necessary to teach and coach physical activities and sports.

From a historical perspective, when the name of many physical education
departments was changed to kinesiology, exercise science, and numerous other
similar titles during the 1960s and 1970s, the kinesiology course remained as part
of the curriculum. After all, there was then and still is today the belief that
kinesiology is understood to mean the “science of movement”. Anatomy, as an
integral academic area of study, has been firmly established in health and physical
education.

Tommy Boone
All rights reserved-© 2017 Bentham Science Publishers
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The students were led to believe that the science of movement was synonymous
with the anatomy of movement (Box 1). That is why the kinesiology (i.e., applied
anatomy) course had been an important part of the academic course work in
kinesiology and related academic majors. Most recently, in the late 1980s and
1990s, the emphasis away from teaching anatomy is clearly a radical change that
reflects the emphasis on exercise physiology research.

Box 1. What is meant by the term anatomy?

The word anatomy is derived from a Greek word meaning “to cut up”. The word anatomize was more
commonly used than the word dissect. Human anatomy as a science has always been about dissection of the
human body; whereas, the science of physiology is concerned with the function of the human body. The
dissection of cadavers has served as the basis of understanding the structure and function of the human
body. Most of the terms that make up anatomy are of Greek or Latin derivation. The study of anatomy has
had a powerful influence on medicine and the understanding of how to take care of the body. Athletics in
particular is linked to many forms of art and the sense of excellence in human form and movement.

With increased emphasis on research at the doctorate level, little to no attention
has been given to applied anatomy. This has resulted in a significant decrease in
doctorate prepared exercise physiologists, kinesiologists, and physical educators
who can teach anatomy. Also, it is clear that the emphasis on biomechanics,
graded exercise testing and prescription, and sports nutrition has served to some
degree to diminish the teaching of bodily structure. Yet, an understanding of the
structure and internal workings of the body is critical to a rigorous science-
oriented education.

Hence, even though it was accepted years ago that anatomy was essential to the
students’ education, the exposure to anatomy today has decreased to essentially
being non-existent in many academic majors. This means the majority of the
students at academic institutions throughout the United States are unable to
describe the muscles of the shoulder region and how they are different from the
hip region. The students’ education is inadequate and, therefore, is likely to have
an adverse effect on their interaction with clients and patients. Most graduate
without being able to identify specific muscles in the human body or attachment
sites, innervations, functions, and variations.

While sport biomechanical principles are important, it should be obvious that an
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understanding of anatomy even more is critical to the students’ education. It is
very likely that this view is understood by academic exercise physiologists
without having to elaborate on it. However, given the emphasis on research while
pursuing the doctorate degree, the majority of the graduates are either not
interested or unprepared to teach anatomy. As a result, the students graduate from
college without the ability to accurately apply anatomical concepts to the human
body at rest, during exercise, and when correcting musculoskeletal disabilities. No
doubt that is why Somerset Maugham wrote in his book, On Human Bondage,
about a lecturer advising first-year medical students that, “You will have to learn
many tedious things which you will forget the moment you have passed your final
examination, but in anatomy it is better to have learned and lost than never to have
learned at all.”

A strong base of functional human anatomy is thought to serve as the foundation
for all subsequent exercise physiology courses. That is why functional human
anatomy is considered as a cornerstone for exercise physiology practice. Several
decades ago no one would have thought about graduating students interested in
fitness programs and/or sports training without a solid grasp of applied anatomy.
In fact, it was believed to be so important that college teachers actually taught
origins, insertions, and functions of all the major muscles. After all, anatomy is a
discipline with its own language to describe structures of the body that, then
allows for an increased understanding of the physiology of the body as well.

The Language of Anatomy

Only a small percent of the exercise physiology teachers know how to teach
students the language of anatomy. This point is more complex than it sounds,
especially since it is not the same as being well-informed. In many ways, it is an
entirely new mental frame of reference. Understanding functional anatomy is not
just about memorizing the facts about muscles. It is also about having the
knowledge and understanding that allows for determining whether an anatomical
comment or statement either makes sense or not.

Understandably, anatomy is complex. It requires intellectual effort and time to
identify specific structures and relationships (Box 2). But, unfortunately, the
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perception that learning anatomy is little more than memorization, which has kept
has kept it a secondary subject. However, this thinking is wrong. It also misses the
point of an important three-dimensional view of anatomy. Students are taught
facts, but they must also learn the ability to describe the “why”.

Box 2. The anatomy education.

An anatomy education is not only an essential part of the curriculum -- it also helps to further the
development of professionalism for members of the healing professions.

As an example, students must be able to explain anatomically why the brachialis
is a stronger elbow flexor than the biceps brachii muscle. Figuring out what makes
one muscle stronger than another or how the different muscles work together to
carry out a specific function across a joint among other competing ideas is critical
to speaking the language of anatomy. Thus, the goal is not to learn just that the
brachialis flexes the elbow (i.e., what to think), but why the brachialis is the
powerhouse of the elbow flexors (i.e., how to think). The rationale for this
thinking is as follows.

Anyone who is responsible for sports training programs may understand that both
muscles flex the elbow joint. But, as a healthcare professional, the exercise
physiologist should understand the functional significance of the brachialis as a
one-joint muscle that inserts on the ulna that permits only one motion (i.e.,
flexion) when it contracts. The biceps brachii muscle is a two-joint muscle that
inserts on a forearm bone that allows for lateral rotation of the radius as well as
flexion of the elbow joint. In other words, knowing the origin and insertion of a
muscle defines its functional limits.

That is why it is the responsibility of the teacher to be very specific with the
presentation of each skeletal muscle. After all, a muscle’s shape (as defined by its
origin and insertion) gives rise to its function and/or its purpose. To grasp this
point, students should be encouraged to ask questions and to look for anatomical
information that justifies and/or clarifies their thinking when considering the
musculoskeletal differences (e.g., as just presented with the brachialis and the
biceps brachii).
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Information that comes with visualization (i.e., mentally creating a mental image)
of muscles is as simple as accessing information about specific muscles and their
relationships. The ability to create mental images is the key to understanding the
language of anatomy. Literally speaking, it means “to see in your mind a mental
image of a muscle or muscles” and, then, to play the image dynamics over and
over again. It is the process of transforming anatomical information into a visual
picture that enables the student to observe, make sense, and understand the
context of a muscle and its relationship to other muscles.

Because of the interest in fitness and athletics, it is believed that exercise
physiologists know anatomy and can apply it to human movement to help reduce
injuries and improve performance (Box 3). Do you think this is true today? The
truth is that it is not true. Doctorate prepared exercise physiologists with a
thorough knowledge of anatomy are a diminishing pool of individuals. As stated
earlier, the majority of the academic exercise physiology and/or related academic
programs do not teach anatomy. This is especially true at the doctorate level. So,
turning to a doctorate exercise physiologist, perhaps, one who was just recently
hired at the assistant professor level to teach anatomy and cadaver dissection (i.e.,
if both were to exist in the curriculum) is rather foolish.

Box 3. The academic exercise physiologist as the anatomy teacher.

Ideally, the anatomy teacher in the exercise physiology major should be an exercise physiologist who uses
anatomy in his or her practice. Understanding anatomy as well as developmental anomalies is especially
important to successfully confronting amorphous clinical entities, particularly as they relate to the function
of muscles.

But, unfortunately, it is not all that self-evident in exercise physiology that
academic exercise physiologists do not know anatomy. Moreover, in addition to
the failure to teach anatomy at the doctorate level, there is little talk about the
importance of an applied anatomy class or the course simply no longer exists
since it was dropped from the academic major years earlier.

Only a few academic exercise physiologists are actually prepared to visualize, that
is, to “see” anatomy (Box 4). [ronically, these are the facts and, strangely enough,
it has become all too obvious at a time when the students’ knowledge of anatomy
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is critical to the safety of clients and patients in exercise medicine programs. This
means that the profession of exercise physiology should create with great urgency
career opportunities for exercise physiologists with training in anatomy.

Box 4. Good anatomy teachers can visualize anatomy.

Visualization is significantly enhanced with the opportunity to study and/or dissect cadavers. Clearly, the
use of cadavers is at the core of teaching anatomy since the Renaissance.

Persaud, TVN (1984) The Early History of Human Anatomy: From Antiquity to the Beginning of the
Modern Area. Thomas Books, Springfield, Massachusetts.

If exercise physiologists were to argue that they can teach anatomy as well as they
teach other exercise physiology courses, it simply cannot be true. Defining the
anatomical site of a muscle or related muscles to resolve a question about weight
lifting, flexibility, or a developmental anomaly is important if the exercise
physiologist is to accurately convey a sound knowledge of anatomical structures
and functions. This can only be achieved by an extensive study of functional
anatomy. For example, consider the following questions?

1. How many muscles produce shoulder flexion?
o Answer: 1,2,3,4,5

2. How many muscles contribute to shoulder flexion as a functional part of a
larger muscle?
o Answer: 1,2,3,4,5

3. How many shoulder flexors do not original from the anterior perspective of
the body?
o Answer: 1,2,3,4,5

4. How many shoulder flexors cross more than one joint?
o Answer: 1,2,3,4,5

5. How many nerves contribute to shoulder flexion?
o Answer: 1,2,3,4,5

6. How many nerves that contribute to shoulder flexion innervate more than one
muscle?
o Answer: 1,2,3,4,5
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7. How many nerves that contribute to shoulder flexion contribute to elbow
flexion?
o Answer: 1,2,3,4,5

8. How many muscles at the shoulder joint perform both abduction and
adduction of the upper limb?
o Answer: 1,2,3,4,5

9. How many shoulder flexors perform inward rotation of the arm?
o Answer: 1,2,3,4,5

10. How many shoulder flexors have a functional part that performs shoulder

extension?
o Answer: 1,2,3,4,5

Questions: 1,2,3,4,5,6,7,8,9, 10
Answers: 5,2, 1,1,4,1,1,2,4,1

Although these are simple and straight forward questions, there is no way to
answer the questions correctly without studying the anatomy of the shoulder
muscles and nerves (Box 5). Unfortunately, this problem is only going to get
worse over time. This means the students’ understanding of the science of health
and human movement will not improve, which is ultimately a negative outcome.
This thinking is inconsistent with the anticipated academic and professional
qualifications and standards of exercise physiologists as healthcare professionals.

Box 5. Hands-on is very important.

One learns by doing the thing; for though you think you know it, you have no certainty until you try.

— Sophocles

Any thinking otherwise (such as from the strength and conditioning perspective)
is unlikely to generate the right answers. Essential to this perspective, that is,
confronting those who act as though they know anatomy when they do not is
hugely problematic. They are often heard to say, “Get serious. Who really cares
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about anatomy?” Of course that kind of thinking is seriously missing the point. It
is also self-defeating because a thorough knowledge of anatomy is imperative to
the professional education of all healthcare practitioners.

There should be no resistance to the importance of teaching anatomy, even on the
level as common as is biochemistry. The valued of anatomy is on the same order
as the other content areas in exercise physiology (e.g., ECG, biomechanics, and
cardiovascular physiology to mention a few) and yet, it is more than obvious that
almost every other subject is emphasized more than the teaching of anatomy.

It’s all about Physiology

Contrary to popular opinion, not knowing anatomy at the same level as students
and teachers are expected to know, for example, the enzymatic steps in glycolysis
or the role of Kreb’s cycle in making electrons available to the electron transport
system (ETS) makes little sense. Similarly, expecting students to know that
cytochrome A, is the final electron acceptor for molecular oxygen, thus allowing
for the oxidative phosphorylation of ADP to ATP, while not expecting or even
teaching students to know that the superior gluteal nerve innervates the tensor
fascia latae, gluteus medius, and gluteus minimus make no sense much less not
knowing why the muscles function as they do individually and/or collectively at
the hip joint as primary abductors of the lower limb.

The academic exercise physiologist’s interest in biochemistry is understandable,
but so is his or her need to thoroughly understand (McArdle ef al. 2010). After all,
it is important that exercise physiologists thoroughly understand the intricate mix
of structure and function of the human body. This thinking requires the study of
both anatomy and biochemistry along with numerous other science-oriented
courses. One might conclude the same with an increased emphasis on the
neurology of weight lifting. However, it should be self-evident that is not the case.
Given that the problem seems obvious, it is believed the solution appears to be
equally simple.

Yet, the truth is that anatomy has been dropped from the exercise physiology
curriculum in favor of other subjects that are more entrenched in physiology (Box
6). The exercise physiology curriculum is essentially an exercise science and/or
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sports medicine series of courses that do not address anatomical instruction.
Applied anatomy as clinical kinesiology, for example, and gross cadaver-based
anatomy are no longer taught. Common sense suggests that this dramatic change
of events cannot continue.

Box 6. Exercise physiologist need leadership.

Exercise physiologists need academic leaders who are willing to challenge the status quo. As Gale Baker
Stanton said, “To achieve all that is possible, we must attempt the impossible ... to be as much as we can
be, we must dream of being more.”

Since the teaching of exercise physiology applies science to healthcare, the
academic major in exercise physiology should emphasize the importance of all the
subject areas if students are to understand the human body. This thinking also
applies to psychology, self-management and cognitive skills, and the power of
one’s thinking along with business skills, and beliefs in maintaining and/or
developing the integrity of the mind-body complex.

In particular, the failure to delve into the psychophysiology of the client’s
lifestyle, chronic diseases, and/or disabilities is unacceptable. Students must be
prepared to come up with answers for such issues and concerns that arise in
regards to the mind-body interconnectedness. Self-management procedures is but
one of the many options that need accurate assessment and application to help
increase the client’s level of function and well-being.

Final Thoughts

Once considered the cornerstone of exercise physiology, applied anatomy is no
longer a regular feature in the academic curriculum. This is a problem since non-
doctorate exercise physiologists are healthcare professionals first and researchers
second. Thus, it is important that they get a thorough academic course in anatomy
with application to athletics and healthcare. Failure to teach anatomy impairs the
students’ ability to: (a) correct and/or enhance the style and execution of regular
exercise programs and weight lifting to improve health and wellness; (b) identify
appropriate (i.e., good vs. useless or dangerous) flexibility exercises to improve
range of motion and/or prevent musculoskeletal injuries; and (c) evaluate athletic
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performance and training programs that require the efficient utilization of the
musculoskeletal system.

The anatomy challenge is to put the teaching of anatomy back into the curriculum,
and to design teaching strategies to help students develop anatomy vocabulary for
articulating anatomical knowledge (Box 7). This means there should be an
increased emphasis on the memorization of anatomical facts and the visualization
of the musculoskeletal system to understand anatomy.

Box 7. The illusion of a good education.

To date, anatomy is not being taught by exercise physiologists. It would be an exaggeration to suggest
otherwise. In coming to terms with this thinking, a college student was heard to say: “Excuse me” — as the
look of amused bewilderment came over his face —Did I hear you say that anatomy is not being taught in
exercise physiology and related degree programs? Yes, that is correct. “Why am I just finding out about
this? It is news to me! Let me get this right, you are saying that I am a product of a failed system, right? Is
that what you are telling me? Isn’t the department responsible for teaching all the relevant academic courses
to their students? There must be standards as to what constitutes a credible academic degree and for
determining unethical behavior. This is very unsettling.”

GLOSSARY
Applied Practical application of anatomical knowledge to diagnosis and treatment and/or specific
anatomy enhancement of the muscles, bones, and tendons.

Biochemistry Science deals with the chemical processes that occur within living organisms.
Biomechanics Study of the mechanical laws relating to structure and movement of living organisms

Exercise A healthcare professional who either has an academic degree in exercise physiology or who

physiologist  is certified by ASEP to practice exercise physiology [via the Exercise Physiologist Certified
exam (EPC)] and, therefore, is recognized as an ASEP Board Certified Exercise
Physiologist, or who has a doctorate degree in exercise physiology from an accredited
college or university.

Kinesiology  Science of human movement.
Physiology Branch of biology that deals with functions of living organisms and their parts.

Visualization Recall or formation of mental visual image.
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CHAPTER 2

Why is Anatomy Important?

Abstract: Knowledge of anatomical structure of the body is basic to understanding
musculoskeletal function and how both structure and function are modified by exercise
or disease. [ronically, at a time when knowledge of anatomy is increasingly important,
exercise physiologists are facing a major crisis in anatomical education. There is a
major shortage of academic exercise physiologists willing to teach gross anatomy.
Many faculty members are simply not academically prepared to teach anatomy. Yet,
the students of exercise physiology need a thorough anatomy education to be credible
healthcare professionals. This is true for professionals in physical therapy and athletic
training and it is true for exercise physiologists too.

Keywords: Anatomical dissection, Athletic performance, Cognitive function,
Functional anatomy, Human anatomy, Memorization, Straight thinking.

INTRODUCTION

Several decades ago, the study of the connection between structure and function
was considered important. It was common practice for physical education teachers
to impress upon their students the importance of learning anatomy and its
connection to human performance. Physical education students did not graduate
without passing the “kinesiology” course. Understandably, it was considered a
difficult course, given that it covered all the major muscles of the body. Also, not
all the students enjoy the required memorization of a muscle’s origin, insertion,
and function.

The Idea is Simple

The original approach to teaching anatomy was simple. If the students could
recognize muscles and grasp the connection of one muscle to another, then
likelihood of comprehending specific movements and athletic skills would be

Tommy Boone
All rights reserved-© 2017 Bentham Science Publishers
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increased. Since students are interested in sports and athletic performance, they
are also interested in academic subjects that allow for an increased understanding
skills and physical performance. This was especially the case with anatomy.

The majority of the students had the desire to understand the anatomy of sports
skills, and so they rarely ever tried to get out of the course. Every major muscle in
the body was memorized, thus raising the issue today. If it was the right thing to
do decades ago (i.e., expect students to memorize the origins, insertions, and
functions of the muscles of the limbs, why did the history of doing so get lost
across time? Was it due to the notion that memorization is not true learning? Or,
was it that publishing research papers would help empower the professors’ job?
Maybe that is why there so little emphasis on the “specifics” of muscles today? It
is strange but true that the majority of the exercise physiology and related degrees
do not require the students to try something new (Box 1), like learning applied
anatomy? Perhaps, it is as simple as exercise physiologists are not comfortable
with trying something new.

Box 1. Try something new.

Never be afraid to try something new. Remember amateurs built the ark. Professionals built the Titanic.

-- Author Unknown

To be rather blunt, why doesn’t the academic major (whatever its name is, as an
offshoot of the original physical education degree) have an anatomy laboratory
with cadavers? After all, it is common sense given the perception of the situation
college students find themselves in. There is no stand-in for cadaveric analysis in
the learning of practical anatomy. Why aren’t students taught the importance of
visualization skills in learning anatomy? Why is there so little empirical evidence
supporting the memorization and visualization in learning anatomy? Why isn’t a
thorough understanding of anatomy taught to students so that they can learn how
to deal with forces that cause athletic injuries and improve human movement?

The Power of Memorization

Without memorization and visualization, it is extremely hard to learn anatomy.
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And yet, another part of this chapter is to grasp why anatomy is the missing
course in the study of exercise physiology and related academic majors? Perhaps,
a piece of the answer rest with the teachers and their students who think that it is a
waste of their time to memorize a list of anatomical facts. Others feel that it is
utterly irrelevant and boring. Why memorize something when it is so easily
forgotten? Memorization is believed to have little to no benefit in learning.

Many college teachers believe that genuine thinking is described as something
other than learning by rote. It is said that memorization is useless and unneeded.
Or, perhaps, the reader has heard the more common expression. Memorization
deflects from a higher measure of intellectual purpose. Although many teachers
give the appearance that such statements are actually true, the single largest
misconception is the belief that memorization is not important. It is not true that
the time put into memorization is pointless. Also, it is increasingly clear that
memorization and understanding are vitally important to the learning process
(Box 2). They are not mutually exclusive.

Box 2. Memorization increases cognitive function.

The memorization and recitation of the classic utterances of poets and statesmen form part of a tradition of
learning that stretches back to classical antiquity, when the Greeks discovered that words and sounds — and
the rhythmic patterns by which they were bound together in poetry — awakened the mind and shaped
character.

-- Michael Knox Beran

To remember different parts of the body that have specific functions, it is
important to have an extremely good memory. Many students and professors
memorize a considerable volume of subject matter every day. How can students
understand the functions of a muscle without knowing its origin and insertion?
Similarly, how can students remember physiological calculations without first
visualizing the component parts?

Does anyone believe that a person is not as smart as the next person because he or
she memorized the Fick equation (VO, = Q x a-vO, diff)? To understand oxygen
consumption (VO,), students must grasp the significance of cardiac output (Q)
and tissue extraction (a-vO, diff). Similarly, it isn’t likely that a student can fix a
musculoskeletal problem without knowing how the muscles and bones work
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together. Thus, whether it is a physiology formula or the origin and insertion of
the pectoralis major muscle (Box 3) and its functions, remembering the specifics
of each is more than having memorized bits of information.

Hence, just as it is necessary for exercise physiology students to know that VO, is
the product of cardiac output (Q) and oxygen that diffuses from the blood to the
tissues (a-vO, diff), they need to know that shoulder flexion is the function of four
primary shoulder flexors (i.e., the clavicular fibers of the pectoralis major, the
anterior deltoid, the coracobrachialis, and the biceps brachii). When looking at the
anatomical dissection of the left anterior-lateral chest and abdominal picture,
which one of the shoulder flexors is missing without more dissection (Box 3)?
With just a little anatomical insight, it is clear that the shoulder flexor that arises
from the coracoid process (coracobrachialis) is the muscle that cannot be seen.

Box 3. Anatomical dissection of the shoulder, chest, and abdominal muscles.
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The purpose of memorization is not to recite the points of origin, insertion, and
function(s) of a muscle to simply forget the information a short time later. The
idea is to acknowledge what is memorized as foundational information that allows
for the manipulation of the content to make sense of it in relation to the individual
muscle and related muscles and their functions. Without question, rote learning of
detailed information is prerequisite to acquiring a deeper meaning and higher
quality of learning.

Straight Thinking is Critical

It is not straight thinking to trust that exercise physiologists comprehend the
musculoskeletal system without at least a semester-long undergraduate anatomy
course (Box 4). Teachers should know that an appreciation of anatomy is critical
to a leadership role in health, fitness, athletic performance, and rehabilitation. If
teachers agree this thinking makes sense, it can be argued that anatomy must be
taught in the exercise physiology curriculum. They cannot rely on the anatomy
and physiology course taught in the biology department. Students do not get the
origin, insertion, and function of muscles in the biology course. There is simply
too much content that must be introduced, so the description of muscles across the
major joints of the body is more of a brief overview.

Box 4. Functional anatomy.

You can’t get as good an education if you don’t have access to cadavers for gross anatomy.
-- Len Cleary, PhD
http://www.uthouston.edu

Also, the notion that anyone can learn anatomy, but only the best, perhaps, the
exercise physiologists can learn physiology is not straight thinking. In fact, such
reasoning is defective and silly. It sets the stage for disagreement in particular
with colleagues in sports training, athletics, and human movement. Such a
disturbing perspective is not only troublesome it is atypical of the professional
status of the professors.

While there is little written on this point, it appears to have a relationship to the
fact that applied anatomy is not part of the exercise physiology curriculum at the
doctorate level. There are only a small number of exercise physiology programs
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that require a gross anatomy course with cadavers. Think of the shortcoming of
the PhD degree that is focused on the human body and yet, the future professors
finalize their schooling without a functional anatomy course much less the
opportunity to work with cadavers. It is the same incorrectness as in trying to
study the physiology of VO, max without having the opportunity to measure it
with a metabolic analyzer, cycle ergometer, and/or treadmill.

Academic exercise physiologists understand the need for the innovative metabolic
analyzers and other physiological paraphernalia to identify with physiology. The
vision to procure cadavers from appropriate medical facilities from which human
donations are received for a more thorough trustworthy instruction and analysis of
human anatomy does not appear to pierce their intellect. Unquestionably, the
significance of knowing anatomy that is equal to one’s knowledge of physiology
is not hard to understand.

A 21* century anatomy laboratory for exercise physiology students makes all the
sense in the world (Box 5). It would not be all that difficult to provide hands-on
lab instruction with a faculty to student ratio of 1:20 at an average student to
cadaver ratio of 5:1 (given an average expense of $1000 per cadaver for a total
investment of $5000 per academic year). But, first, what about the availability of
instructors from within the exercise physiology faculty? That is the problem! Who
is going to oversee the Anatomy Laboratory and cadaver dissection?

Box 5. Accreditation and gross anatomy.

Except for the ASEP accreditation guidelines, there is no national requirement for exercise physiology
related academic programs to teach anatomy. Hence, they are free to teach or not to teach anatomy. When it
comes to actual learning, digital is not equal to cadavers.

Recapturing the Original Thinking

Why teach the science of anatomy to exercise physiology students? It is enough to
know how to develop muscle strength, right? How about the development of the
muscular endurance? The two topics are connected, aren’t they? Or, is it as simple
as anatomy is irrelevant (i.e., nothing left to discover)? Really, what about the
recent report of the anterolateral ligament of the knee (Claes ef al. 2013)?
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An understanding of anatomical structures, connective tissues, articulations,
muscles, and nerves should be part of the exercise physiologist’s assessment of a
client. Despite the unanswered anatomical questions mentioned earlier, it is
necessary that Board Certified Exercise Physiologists recapture the original view
of human movement as a synthesis of many interactions. This point is highlighted
by the integrated involvement of the musculoskeletal system, nervous system,
kinematics of human function, and organic chemistry of movement in general.

Cadavers are used in healthcare professions either for hands-on anatomical
dissection, prosection, or a combination of both. It makes sense that this should be
done in exercise physiology. The opportunity to study dissected cadavers deepens
the students’ understanding of anatomic structures. Dissected cadaver-based
anatomy is better than computers, plastic models, and other teaching tools. The
teaching of anatomy must be improved (Older 2004). It serves to help link the
healthcare opportunities for exercise physiologists with other professionals in the
public sector. Thus, a sound knowledge of dissected anatomy (Box 6) is essential
if exercise physiologists are going to accurately define and treat health problems
presented by their clients.

Box 6. Abdominal dissection.

The failure to teach anatomy has led to college
students  graduating without a meaningful
understanding of the human body. For example, with
the opportunity to dissect the abdominal wall,
students have a much greater appreciation for the
correct exercises. After removal of the rectus sheath
on the left side, note the four tendinous intersections
that divide the muscle that runs vertical on each side
of the anterior abdominal wall (i.e., the rectus
abdominis). In this case, they divide the muscle into
five functional parts. Note the external oblique that
passes anterior to the rectus abdominis to end at the
linea alba. The insertion of the internal oblique takes
place by passing anterior and posterior to the rectus
abdominis to also insert at the linea alba. The
transversus abdominis is the deep fourth abdominal
muscle. It, too, inserts into the linea alba.

An appreciation of functional anatomy is also necessary to acquiring knowledge
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of the human body in sports and fitness. For example, what are the white lines that
run across the rectus abdominis? Why are the lines important? How do the
oblique muscles relate anatomically to the abdominal wall? Is it true that lying on
the back and lifting the legs is the best way to develop the abdominal muscles? If
so, what is the role of the psoas major and iliacus muscles in hip flexion?

Ironically, the obvious lack of emphasis in teaching anatomy can be reverse. But,
first exercise physiologists must place a greater emphasis on anatomical skills and
human development. This can be accomplished by expanding the meaning of
research to include an increased commitment to the teaching of gross anatomy,
particularly at the doctorate level. As a result, there would be more doctorate
prepared exercise physiologists with training in cadaver anatomy and experience
in dissection to teach anatomy. Cadavers should be obtained from a medical
school and placed the Anatomy Laboratory of the Department of Exercise
Physiology. Department chairs should encourage the academic integration of the
physiological lectures with the teaching of gross anatomy.

Functional Anatomy

The solution to understanding anatomy comes from anatomy itself. For example,
take the picture of the posterior leg (Box 7). Is it the soleus or the gastrocnemius
that is primarily responsible for plantar flexor? In short, what is it about the soleus
muscle that makes it the “powerhouse” of the plantar flexors? Why isn’t the two-
headed muscle that arises above the knee joint to insert on the dorsal surface of
the calcaneus the primary plantar flexor? Knowledge of anatomy helps the
students understand the specifics of different weight training practices.

If exercise physiologists are to assist with the professionalization of exercise
physiologists, it is imperative that they promote the teaching of anatomy at all
academic levels of the students’ education. The functional anatomy course is more
important to the students of exercise physiology than another course in
physiology, biomechanics, or nutrition. There is something unsound with the idea
of exercise physiologists doing muscle fiber research who cannot pinpoint the
four nerves to the shoulder flexors and abductors. This is but one reason why the
problem must be corrected. We owe it to the future to help ensure that exercise
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physiologists are taught by college teachers with an in-depth knowledge of and
appreciation for functional anatomy.

Box 7. The posterior view of the right leg.

The gastrocnemius is the most superficial muscle in
the posterior part of the leg. It arises from the medial
and lateral condyles of the femur and inserts on the
posterior surface of the calcaneus. It flexes the leg at
the knee joint and plantar flexes the foot.

The soleus is located deep to the gastrocnemius. It is
a large one-joint muscle arising from the proximal
posterior aspects of the fibula and tibia to insert on
the calcaneus with the gastrocnemius. The soleus is
the workhorse of the plantar flexors. You can see the
soleus on medial and lateral sides of the calcaneal
tendon.

Anatomy was for decades one of the important cornerstones of understanding and
teaching health and fitness. The study of anatomy of the living body is certainly as
important as students learning the cellular enzymes for energy production.
Ultimately, the knowledge that comes from the study of anatomy (such as the
medial pectoral nerve innervates the sternal fibers of the pectoralis major and the
pectoralis minor, as in shoulder extension and downward rotation of the scapula,
respectively) allows for the understanding of human movement that is equally
important as in knowing the histologic differences between fiber types.

This thinking is supported by both the necessity to memorize and visualize the
intricate parts of the human body. The point is this: The memorized information
must be used. The objective is not the memorization, but the visual transition to
understanding the positive anatomical relationship of the pectoralis minor muscle
to the rhomboid major and rhomboid minor. In short, this thinking is the same as
holding a baseball in one’s hand and knowing how to throw it. Clearly, if the ball
is never thrown, there is little incentive for understanding the purpose behind the
ball (i.e., that of playing a baseball game).
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Anatomical Knowledge

Applied anatomy should be the signature course of the undergraduate exercise
physiology curriculum. Structure sets the stage for function. Exercise physiology
is all about function, especially the contributions to the physiology of athletics and
sports training (Box 8). Exercise physiology should also be about making sense of
and remembering well-designed visual images of the body in motion. That is why
a required course in anatomy and its connection to the profession of exercise
physiology are important. Thus, for that reason, exercise physiologists should
teach osteology to their students so they can understand the points of origin and
insertion of the muscles, the myology required to grasp the relationship of
muscles of different joints, and the neurology that is necessary to appreciate the
role of the nervous system in human movement. In addition, it is imperative that
specific joint motions are analyzed with reference to joint-specific muscles and
their relationship and functions across one-joint or two-joints and how each singly
or collectively produces the desired musculoskeletal movement.

Box 8. The ASEP definition of exercise physiology.

“The comprehensive delivery of treatment services concerned with the analysis, improvement, and
maintenance of the physiological mechanisms underlying physical and mental health and fitness through
regular exercise, the rehabilitation of heart disease and other chronic diseases and/or disabilities with
exercise medicine, and the professional guidance of athletes and others interested in athletics and sports
training” (American Society of Exercise Physiologists 2016).

The anatomical analysis can take on numerous forms, such as weight training,
sports skills analysis, fitness development, and rehabilitation. The joints and the
range of motion possible should be understood in terms of the nervous system
and, in particular, the specific link between the central nervous system and the
peripheral nervous system. Students should be taught the anatomical specifics of
the brachial plexus and upper extremity motion. They need to understand the role
of the lumbosacral plexus in lower extremity motion. Students should be taught
the spinal nerves that innervate skeletal muscles so that they can fully understand
the loss in muscle function. The nerve and muscle connection is vital to a firm
scientific knowledge in any science-oriented academic degree that gives rise to
the students’ responsibility for improving the human body, either in the athletic
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world of preparing athletes to perform or as a function of managing the client’s
muscular system to improve lifestyle for a better quality of life.

Exercise physiologists trained in anatomy are prepared to produce, modify, and/or
restore the prerequisites and appropriate hands-on rehabilitative skills necessary to
help athletic achieve success. The method and technique of athletic function
cannot be ascertained, coached, or developed without the insight derived from an
appreciation of the complex language of the structure of the body. Without
question, anatomy is equal in significance to the study of physiology, and it is
indivisible from exercise physiology in that anatomy helps to define physiology.

The Physical Education Connection

Although exercise physiology is for the most part separated from its historical
connections to physical education, one of the trademarks of the physical education
degree has always been the “kinesiology” course that provided anatomy to the
students. Every health and physical education student was required to pass a
semester of applied anatomy (i.e., kinesiology). As a result, it was believed that
the students would graduate with an in-depth understanding of the anatomical
knowledge to safely promote health and fitness programs. The idea itself goes
back for many decades (Houglum & Bertoti 2012; Jensen & Schultz 1970; Rasch
& Burke 1971).

Over time, to promote the science way of thinking more so than the activity
approach to the physical education degree, the physical education degree title was
changed across many academic departments to “kinesiology” (i.e., the science of
movement). Physical educators became known as kinesiologists or “exercise
scientists” (Box 9). Interestingly, regardless of the title, the academic course,
kinesiology, gradually disappeared from the curriculum. Departments became
known by dozens of different titles with students graduating without a meaningful
career-driven opportunity in the public sector (Rademacher & Pittsley, 2001).

Today, many of these academic programs have minimal emphasis on applied
anatomy. While there are several considerations, the primary reason exists with
the increased concerns for sports biomechanics decades ago (Duvall 1959). In
short, physical educators were perplexed, that is not knowing for sure which to
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teach — they chose biomechanics over anatomy to analyze human movement
(Dyson 1962; Hall 1995; Hay 1985). Their influence has had a negative effect on
the anatomical knowledge of students due to the lack of emphasis in teaching the
kinesiology course. Professors with an interest in biomechanics introduced new
technological equipment that allowed for instant data collection.

Box 9. Exercise science vs. sports science and human performance.

One student asked another, what is your major? He said, Exercise Science. And you, John: Your major is
what? Did you say, Sports Sciences? Yes, but I’'m thinking of finding another university to major in Health
and Human Performance. Are you sure? What is that? I think it is the same as Exercise Science. All of these
different majors sound like the system is messed up to me. What do you think? Frankly, I haven’t thought
about it.

In short, the interest in anatomy has been replaced by the idea that biomechanics
is the upcoming science. While the introduction of biomechanics is important, this
reasoning presented a change in the physical educator’s thinking about good
and/or bad movement. It is difficult to comprehend why the striking turn of events
was permitted to occur much less continue unabated. As a result, the typical
academic kinesiology course today is often a combination of both basic anatomy
and applied biomechanics. In some of these academic programs, the teaching of
biomechanics has completed replaced kinesiology and any thoughts regarding
anatomy.

Why? There are primarily two reasons:

1. With the advances in technological equipment, the physical education and
exercise science faculty had increased access to biomechanical data that set the
stage for publishing more research papers.

2. Anatomy requires students to memorize content, which was then (and still is
today) believed by many academics to be a poor way to learn subject content.

While there are strong reasons to teach students biomechanical principles, none of
them is adequate in the displacement of teaching anatomical knowledge. Students
who intend to prescribe exercise medicine to prevent and treat chronic diseases
and disabilities need to have a thorough understanding of the human body and its
functions. That is why the capacity to think 3-dimensionally about muscle
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structure and function are so important. It provides the opportunity to see the
anatomy of the human body in “real time” either at rest or in motion that leads to
important and relevant decisions suitable to all exercise physiology careers.

Final Thoughts

Anatomy has been a cornerstone of students with an interest in health, fitness, and
athletics. However, in recent decades, human anatomy has been displaced by the
increased emphasis placed on biomechanics and physiology-oriented courses.
Why are the academic exercise physiologists participating in this change in the
curriculum? The primary reason appears to be the lack of emphasis on anatomy in
their doctoral programs. Also, many faculty members argue that publishing
research papers is a more effective way to advance in academia than spending
hours after hours teaching dissection to their students in an anatomy laboratory.
Of course, the reality is that only a few exercise physiology departments actually
have their own cadaver laboratory.

As an educator and healthcare professional, it is increasingly clear that there are
litigious factors supporting the need to teach exercise physiology students the
anatomical and physiological knowledge they need to safely prescribe exercise
medicine. This is true regardless of the cost factor in terms of paying for the
cadavers and staff as well as the relatively small faculty to student ratio per
cadaver? In fact, there is no reason that the cost of cadavers and maintaining a
dissection laboratory should be viewed differently from the typical expenses
associated with purchasing and maintaining metabolic carts, treadmills, cycle
ergometers, and/or other standard pieces of laboratory equipment. Obviously,
what is important is what is best for the students.

As with any curriculum change, it must be inventive, progressive, and credible.
Students’ education in exercise physiology must be the best it can be. This means
that the academic infrastructure, curriculum, and emphasis on anatomy should be
updated. Therefore, the question that must be answered is this: “Will the exercise
physiology faculty provide the best educational experience for their students?” As
a spin-off from this question, there is also the concern of the department chair and
other administrators and their support of the exercise physiology educators.
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Given all this, isn’t there a moral context to teaching as well? That is, is it not
logical to conclude that teaching should always be about the students and their
well-being? If so, why are the academic exercise physiologists continuing to keep
things as they have been when change is imperative? Surely, they must know that
a degree without a connection to professionalism is not a credible attempt in
helping students find a job after college (Box 10).

Box 10. Are you a professional?

Think about it. Are you a professional? This might seem like an unnecessary question at first, but have you
taken the time to think about it? This is exactly what the members of the American Society of Exercise
Physiologists have done. It is more than simply getting an academic degree. The road to professionalism
starts with the professional organization. It is everything, especially given its responsibility for academic
credibility, accountability, altruism, integrity, compassion, professional duty, excellence, and social
responsibility.

GLOSSORY

Anatomical  Process of cutting or separating tissue to study anatomy.

dissection

Athletic Execution of a routine (such as gymnastics) or procedures required of a particular sport or
performance physical activity.

Cognitive A mental process by which a person becomes aware of new ideas, perception, and/or
function comprehension of information and knowledge.

Functional Study of anatomy in its relationship to the specifics of different muscles, skeletal parts,
anatomy and/or organ function.

Human Study of the structure of the human body.

anatomy

Litigious Tending, ready, or eager to sue (i.e., take legal action to settle disputes) in a court of law.

Memorization To commit to memory.

Straight Thinking that is clear and using good judgment.
thinking
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CHAPTER 3

Shortage of Qualified Instructors

Abstract: Given the presence of so many educated men and women today, one would
expect that there would be a sufficient number of anatomy teachers. Point in fact
though, there are too few healthcare professionals with a credible knowledge of and
actual hands-on laboratory experiences in anatomy instruction and application to
human movement and healthcare. While there are numerous reasons why anatomy is
no longer taught in exercise physiology and related degree programs, one in particular
is the cost, time, and challenges to maintain a dissection room. Another reason is the
unsupportive academic infrastructure. None of these reasons is justified. Anatomy is
obviously essential for exercise physiologists as credible healthcare professionals.

Keywords: Core curriculum, Healthcare professional, Integrity, Muscle function,
Muscle insertion, Muscle origin.

INTRODUCTION

Knowledge of the structure of the human body is imperative for career success.
There is no substitute for not achieving mastery of the subject. While the non-
doctorate exercise physiologists do not need to know anatomy at the molecular
level, they do need to know functional anatomy. Otherwise, how will they know
what is safe and appropriate in developing individualized weight lifting and/or
flexibility exercises to maintain health and fitness?

To understand the present situation, it is necessary to highlight the fact that
doctorate prepared exercise physiologists do not take a gross anatomy course and
know nothing about dissection. Also, they are not taught the methods of 3-D
awareness that helps them conceptualize and visualize anatomy. Worse yet, they
have little to no knowledge as to how they should teach anatomy or connect basic
and clinical issues that pertain to regular exercise training, health, and wellness to
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their exercise physiology students. For further progress to be made professionally
speaking, the administration and faculty members must concede that anatomy is
necessary in the exercise physiology curriculum.

A Credible Education is Important

Imagine this: A recent college graduate was hired to supervise the development of
a muscular strength training program for high school athletes. On the first day, he
entered into a conversation with the head football coach regarding the specifics of
different weight lifting exercises to help decrease the frequency of injuries to
specific muscles and joints and to significantly strengthen certain other muscles.
To the coach’s surprise, the discussion did not go well. When he asked about
specific exercises to build certain muscles, the coach realized that the new hire did
not have knowledge of anatomy or an understanding of which exercises would be
better than others. Then, the coach said, “You did take an anatomy class in
college, right?” The new hire said, “No, none of my teachers knew how to teach
anatomy (Box 1)”.

Box 1. Difficulty in finding anatomy teachers.

In a survey conducted by the American Association of Anatomists, it was noted that 83% of heads of
departments had great or moderate difficulty in the recruitment of qualified gross anatomy teachers.

-- American Association of Anatomists (2002)

Without an understanding of the human body, its actual parts, and how they relate
to each other, it is essentially impossible to rely on an exercise physiologist (or
anyone for that matter) to produce the right results. Every exercise physiologist
must understand the origin, insertion, and function of muscles just as they are
expected to know the rate-limiting enzymes of glycolysis or that cardiac output is
the volume of blood the left ventricle pumps every minute. Ironically, at a time
when knowledge of anatomy is important, students are graduating with a huge
void in their education. It does not help that exercise physiologists understand the
role hemoglobin plays in providing oxygen to the muscles if they do not
understand the functional differences in the brachialis and the biceps brachii.

The lack of experienced exercise physiologists to teach anatomical knowledge
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threatens the integrity of the profession. It is for this reason alone that changes in
the education of exercise physiologists in the United States must improve. This is
true at all levels of education, from the undergraduate degree through the
doctorate program. Here, the point is that it is not a question of developing new
methods to examine the molecular or genetic basis of cellular function. What is
important is the knowledge of the human body. For example, how muscles work,
how they move, and what is normal function? Having such knowledge will help
the Board Certified Exercise Physiologist to better understand the application of
exercise medicine.

Will cadavers cost the department? Yes, that is correct. Just as there is an expense
to purchase metabolic carts and all the other rather common pieces of equipment
in an exercise physiology laboratory, there is a cost factor. But, the expenses are
necessary to expanding the department’s professional infrastructure and the
quality of the students’ education. It is especially important that academic exercise
physiologists understand this point, just as they realize that the physiology
equipment is required to teach the students about the physiological functions of
the body with increased clarity and precision. Hence, while faculty-centered
didactic lectures are important, students are in a much better position to compete
with other healthcare students when they have access to a qualified teacher with a
cadaver-based anatomical education and experience (Box 2).

Box 2. Qualified anatomy instructors.

Many exercise physiologists don’t want to teach anatomy because it demands roughly twice as much time
as other academic courses and yet, it is essential to the exercise physiology students’ education. The bottom
line is this: No exposure to dissection and dissected specimens is likely to compromise future exercise
physiologists, which is also a recipe for malpractice.

Benefits of Teaching Anatomy

Learning by direct observation sets the path for creative and critical thinking. Just
as Leonardo da Vinci and Michelangelo studied anatomy from cadavers to help
them create impressive works of art, exercise physiology professors should study
anatomy from cadavers to become the best professionals they can be. Those who
will benefit from the teaching of anatomy will be their students, clients, and
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patients.

As academic departments advertise the anatomy course to reflect the expanded
thinking and teaching activities of the faculty and students, there will be an
increase in the flow of students to those departments with the effect of helping to
reduce the existence of programs where anatomy isn’t taught. As the students
graduate and search for careers in healthcare to experience an even greater sense
of “what is” applied anatomy, they will eventually become the new faculty
members who will be hired for their anatomical knowledge and expertise. It is
they who will show the exercise physiologist’s unique application of exercise and
human anatomy to health, wellness, rehabilitation, and sports training.

In time with the adoption of an exercise physiology core curriculum that defines
fundamental knowledge necessary for a credible exercise physiology practice,
students will be prepared to apply anatomical concepts equally as well as they do
physiology concepts. However, this raises two important points. Firstly, there
must be a common rationale for students to have knowledge of anatomy in
exercise physiology. Secondly, the academic exercise physiologists must then
emphasize the teaching and anatomical dissection of anatomy (Box 3).

Box 3. Anatomy training is essential.

Anatomy education is not only an essential part of the profession of exercise physiology, it is critical to the
educational development and professionalism of Board Certified Exercise Physiologists. This point is so
important that the American Society of Exercise Physiologists made sure that an “anatomy” course was
listed among the exercise physiology courses required to graduate from an ASEP accredited academic
institution. For example, students must be able to (American Society of Exercise Physiologists 2016):

* Demonstrate proper anatomical terminology associated with body structures, directional location, and
movement;

* Identify skeletal and joint structures and demonstrate knowledge of their function in human movement;

* Identify and explain the movement function of muscles including their origin, insertion, and action singly
and collectively;

* Demonstrate knowledge of other anatomical structures that are vital to human movement (such as the
brachial plexus and lumbosacral plexus); and

* Identify joint movements and which muscles are involved and what their specific roles are in complex
human movements.

Remember that such thinking is the outcome of what was once understood as
“required teaching” and, therefore, was not questioned decades ago. To a
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substantial degree, the result of this reform will be a dramatic increase in time and
content of gross anatomical instruction and knowledge. Obviously, this means that
the instructional time for anatomy will increase as will the number of exercise
physiologists trained to teach anatomy.

Since the majority of the doctorate prepared exercise physiologists work in
academia and do research, more often than not they need extramural funding for
research equipment and other laboratory considerations. Having a good record of
publishing also helps in securing grant funds and getting promoted and/or tenured.
The changes in health and physical education to kinesiology, exercise science,
human performance, and exercise physiology have not altered the academic
environment, its focus, and the emphasis placed on doing research. What has
changed is the diminished emphasis on teaching anatomy and its application to
athletics and healthcare in exercise physiology.

Both anatomists and healthcare professionals agree that an accurate knowledge of
anatomy is vital to the students’ practice after graduation. Also, from a clinical
perspective, it helps to decrease the likelihood of errors irrespective of the
healthcare profession. Hence, regardless of the time and/or money constraints, it is
imperative that college administrators correct the shortage of faculty qualified to
teach anatomy.

The Shortage Problem

But, unless the exercise physiology faculty talk about anatomy with the same
passion as they typically do for other exercise physiology courses (e.g., sports
nutrition, biomechanics, exercise prescription, ECG/graded exercise testing),
students are not likely to experience the benefits of knowing anatomy. They will
not get the message that it is fundamental to understanding bodily function and
how both structure (anatomy) and function (physiology) are modified by the
specifics of origin and insertion of muscles singly and collectively (Box 4).

When they are hired as an exercise physiologist, and the Department Chair says,
“You are going to teach an anatomy course this spring.” The new hire is likely to
say, “No, I cannot do that. Actually, no, I really cannot teach the class. I was not
taught anatomy in doctorate school. Moreover, it would take time away from my
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research, which is what I do.”

Box 4. Anatomical dissection of the posterior leg.

1| Note that the gastrocnemius muscle has been cut
||across its middle, which allows for seeing the
- | soleus muscle under it. As a one-joint muscle, the
soleus is a powerful plantar flexor of the ankle.
Also, note that the plantaris muscle with its
short belly and a long tendon can be seen on top
and to the medial side of the soleus muscle. The
plantaris is absent in 5 to 10% of people, and it is
highly variable in size and form when present. It
acts with the gastrocnemius but is essentially
insignificant as a flexor of the knee and/or a
plantar flexor of the ankle. The merging (and the
insertion) of the gastrocnemius and soleus
muscles are often called the triceps surae muscle,
given the insertion of the three-headed muscle on
the calcaneus.

Even if the new hire is bold enough to get prepared to teach anatomy, eventually
there will be the realization that teaching an anatomy course will be time
intensive. Aside from the time it takes to understand individual muscles, there will
be additional time spent learning how to speak and apply anatomy to athletics and
healthcare. If there is an anatomy laboratory component, it will usually last
approximately five hours in duration once a week. This far exceeds the time other
faculty members will spend in the typical exercise physiology laboratory.

The shortage of exercise physiologists who can teach anatomy has come at a time
when knowledge of anatomy is increasingly important. Yet, finding qualified
faculty to teach anatomy is next to impossible. That is why college teachers with a
sports biomechanics background are asked to teach anatomy. Unfortunately, their
knowledge of the structure of the human body is poor as well.

Neither the typical biomechanist nor the exercise physiologist would be prepared
to correctly identify the two tendons posterior to the lateral malleolus (Box 5)
much less the four tendons on the dorsal side of the distal leg and foot (from
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medial to lateral) and which two of the four tendons do not insert on the distal
phalanges of the five toes.

Box 5. Anatomical dissection of the lateral aspect of the ankle and dorsal foot.

If exercise physiologists choose not to address this problem, they risk producing a
generation of healthcare professionals whose knowledge of human structure and
function comes primarily from instructors who learned human anatomy “just in
time to teach today’s lecture”. Interestingly, this is very likely why there is an
interest in the CD technology used in some classes to teach anatomy.

Final Thoughts

The academic exercise physiologist is not prepared to teach anatomy. Indeed,
during the last 30 years, the majority of the universities in the United States have
abandoned anatomy as a major subject in exercise physiology. It is apparent that
the exercise physiology professors have little knowledge and hands-on experience
necessary to teach gross anatomy to exercise physiology students.

This shortage of faculty qualified to teach anatomy is problematic. Students need
the exposure to well-trained faculty members. The professional challenge is to
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update the doctorate programs in exercise physiology so that they offer anatomy
to graduates who can become the teachers needed to educate the next generation
of exercise physiologists as healthcare professionals (Box 6).

This is an academic problem, especially since new faculty members are often
hired for their research strengths and not for their training or interest in teaching
anatomy and/or directing an anatomy laboratory. Also, the obvious fact of not
having the requisite knowledge of anatomy and the hands-on dissection skills to
teach anatomy distract from exercise physiologists as healthcare professionals.

Box 6. Shortage of qualified teachers of anatomy.

There can be no questioning of the fact that one of the outstanding problems of the future will be that of
finding sufficient suitable staff for the teaching of anatomy.
-- Denis Dooley
Arris and Gale Lecture delivered on May 10, 1972.

GLOSSORY

Core Set of academic courses that are considered essential for education, graduation, employment,
curriculum and credibility.

Healthcare Person who provides preventive or rehabilitative healthcare services in a systematic way to
professional individuals.

Integrity Adherence to moral and ethical principles.

Muscle Generate force to perform specific actions or functions.
function

Muscle The muscle’s insertion moves with contraction.

insertion

Muscle The muscle’s origin is generally a fixed attachment to bone.
origin
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An Anatomy Education
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CHAPTER 4

Teaching Anatomy

Abstract: Anatomy is the study of the structures of the body. Physiology is the study
of the function of the structures. The study of both provides a solid understanding of
the body and how to develop it and rehabilitate it. There is a great divergence in
exercise physiology departments in teaching exercise physiology in general and
anatomy in particular. Exercise p