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Third Edition Forewords

 R A L P H  S T E P H E N S 

 It has always amazed me how education can take the most fasci-
nating subject on the planet, the study of our own human bodies, 
and make it arguably the most boring, dreaded subject taught in 
the training of healthcare providers. Th at is why I am so excited 
about the third edition of  Kinesiology,  by my friend and colleague 
Joseph E. Muscolino, DC. Joe has been teaching anatomy, physiolo-
gy, kinesiology, as well as hands-on manual and movement therapy 
techniques for over 30 years and obviously realizes the shortcom-
ings of most anatomy textbooks and programs. Most anatomical 
education is taught in static, two-dimensional formats. Students 
memorize text and pictures, then regurgitate them back on tests 
and forget most of it within a few weeks. Th is is so sad, primarily 
because it negatively impacts the quality of care and treatment the 
public  receives. 

 People are seeking ever-faster resolution of their pain and stress. 
As we learn more about how the nervous system interacts with the 
contractile connective tissues and how precise movements, applied as 
stimuli, can reset the tonus of muscles almost instantly, it has become 
as important to know what movements a particular muscle performs 
in the body as where it is. It takes both to be an eff ective therapist and 
especially to accurately stimulate the nervous system to bring about 
the most rapid and complete resets of dysfunctional tissues. 

 Th e patients we see are living, moving, and very dynamic organ-
isms. Life is movement; one could defi ne death as a “lack of move-
ment.” In  Kinesiology,  Joe has put the “life” back into the teaching and 
study of anatomy and physiology by combining it with the study of 
movement. In real life, anatomy is not separate from movement. For 
an exciting, memorable learning experience that can be translated into 
therapeutic eff ectiveness, they should be taught and learned together. 
It is the association of the movement each muscle causes and each joint 
allows (kinesiology) that brings anatomy alive, making it memorable 
and applicable to a student of any healing art. Life is  3-dimensional. 
Learning anatomy in a way that makes it real, meaningful, and appli-
cable to therapeutic situations requires it to be taught in 3D. 

 Joe has done an impressive job of bringing anatomy off  the 
2-dimensional page and into 3-dimensional reality. Richly illus-
trated with a combination of colorful illustrations and photographs 
that bring the text alive, this new edition is easy to read, effi  cient to 
reference, and pleasing to the eye. More than 150 videos are included 
on the accompanying Evolve website, providing more than 2 hours 
of enhanced visual-spatial learning. Further resources are provided 
online including—An Interactive Muscle Program, A Stretching 
Program for patients, a Body Systems Quick Guide, Bony Landmark 
Palpation Identifi cation Exercises, and more!—making this text a 
dynamic, ongoing educational resource that will serve readers not 
only in school but also well into their career. 

 As valuable as soft -tissue manual therapies can be, they are a 
fairly static and passive way of addressing the body, and are not 
very eff ective at elongating tissue and creating strength balance 
across joints.  Kinesiology  has brilliant chapters on both stretching 
and strengthening. Th is is an exciting addition to both anatomical 
and clinical education, as it gives practical application to the study 
of both musculoskeletal anatomy and movement. Th e answer to 
most patients’ soft -tissue pain complaints is found in anatomy and 
kinesiology. Th is book will be an invaluable tool for the manual and 
movement soft -tissue therapist/physician/trainer looking for the 
anatomical answers. 

 Furthermore, in this third edition, three chapters have been 
added, all of which are exciting additions to this study of the body. 

 Chapter 4,  Fascia , brings to the study of kinesiology the latest 
information on this all-pervading tissue. Co-written by Th omas 
Myers, Rolfer, and the author of  Anatomy Trains , this fascinating 
chapter provides a wealth of easily understood information and in-
sight into this mysterious tissue that is the focus of so much research 
and attention lately. 

Th e new Chapter 18, Biomechanics, off ers the reader an intro-
duction to the topic of biomechanics, which is the study of how 
forces aff ect the human body. Both kinematics and kinetics are 
covered. Th is topic is of special importance for movement trainers/ 
instructors/therapists who are studying kinesiology in university 
settings, and is presented to empower them to be able to understand 
biomechanical principles to optimize the client’s needs in order to 
maximize performance and minimize injury.

 Th e new Chapter 21,  Common Postural Distortion Patterns , has 
now made that study much easier and quicker, giving students the 
awareness to help people that few therapists ever achieve. Having 
these patterns for reference will make the sometimes-diffi  cult as-
sessment of postural distortion and its role in a patient’s pain com-
plaints relatively simple. When you can get people out of pain, you 
will always be busy, as you will never run out of people in pain. Th is 
text gives you a solid anatomical foundation for developing a suc-
cessful clinical practice. 

 Th e better you know anatomy, physiology and kinesiology the 
better therapist you are. It is a life-long study, pursued by serious 
therapists who care about helping people get out of pain and dys-
function. Th is book is the best starting point I have seen to date for 
the most important educational journey a therapist undertakes. It 
is written with precision, scientifi c accuracy, and a lot of heart. May 
this book guide you to better serve humanity through the power of 
knowledge, compassion, and manual and movement therapy. 

 Ralph Stephens, LMT, NCBTMB 
 Ralph Stephens Seminars 

 Coralville, Iowa 
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ixTHIRD EDITION FOREWORDS

 S E A N  G A L L A G H E R 

 Dr. Muscolino has provided an up-to-date, comprehensive, and in-
tegrative review of osteology, arthrology, myology, movement, and 
special tests that allow any student to gain a unique understand-
ing of the body in front of you when teaching, treating, or evaluat-
ing. By being able to organize and search for the tests as well as the 
anatomy and other body systems related to these tests in a way that 
allows students as well as practitioners to review for the clinical set-
ting is a great resource. Having a book that allows you to systemati-
cally learn the anatomy, myology and body systems, and clinically 
relevant tests is what is demanded in today’s learning environment 
for physical therapists who are required to have a broad-based sys-
tems understanding of the body. Dr. Muscolino’s approach in this 
book makes learning the material not only comprehensive but also 
interesting at the same time. Allowing the student to make the con-
nections through the boxes and the online materials while studying 
will help reinforce the learning process. 

 Th e use of boxes to highlight special considerations as well as 
spotlight specifi c areas of study or interest is a great learning tool for 
anyone new to this information as well as those who have a clini-
cal need to review. To be able to gain a better understanding of the 
material presented, the boxes reinforce the dynamic relationships 
that every therapist needs to gain to truly understand how to put all 
the diff erent parts together. Th is book and how it is organized helps 
students better grasp underlying complexities of the body that are 

oft en not clearly understood when learning only the anatomy or the 
biomechanics or the neuromuscular system as separate entities. Th e 
integrative learning style that Dr. Muscolino has presented in this 
book will provide anyone who uses all that it has to off er a pathway 
to becoming a practitioner that understands the complexities of the 
human body and how to scientifi cally as well as clinically develop a 
plan of action to address their particular needs. 

 Th e companion Evolve site contains over 150 videos that pro-
vide the student with an excellent review of common terms of 
movement and joint function providing an extra benefi t in visual 
learning that is so integral in understanding the dynamic body. 
Having this material available online as a supplement to the book 
is especially benefi cial for students as well as new or even sea-
soned physical therapists who need to review a muscle, special 
test, or concept with which a patient presents that they have not 
seen in a while and thus can benefi t from a review that is easily 
accessible. 

  Kinesiology: Th e Skeletal System and Muscle Function  should be 
in every student of movement, bodywork, and manual therapy’s 
special category of books to keep a lifetime as it will be the go-to 
reference when they have anatomical or kinesiological questions 
they need to answer when working with their clients and patients. 

 Sean P. Gallagher, BFA, PT, CPI, CFP, EMT, MS 
 Performing Arts Physical Th erapy 

 New York, New York 
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Second Edition Foreword

 Th e many diff erent styles of massage therapy and bodywork have 
become an integral component of addressing musculoskeletal pain 
and injury conditions. Th e public’s expectations place a high de-
mand on the knowledge base of these practitioners. Consequently, 
the professional development of massage and bodywork therapists 
must accommodate the changing requirements of the profession. In 
the fi rst edition of this text, author Joe Muscolino made an excellent 
contribution to the professional literature to aid today’s soft -tissue 
therapist. In this new edition of  Kinesiology: Th e Skeletal System and 
Muscle Function , updates and improvements have taken this text 
to the next level and signifi cantly improved an already excellent 
 resource. 

 Kinesiology is a critical component of the knowledge and skills 
necessary for today’s soft -tissue therapist. By defi nition kinesiol-
ogy is the study of anatomy (structure), neuromuscular physiology 
(function), and biomechanics (the mechanics of movement related 
to living systems). Competence in these principles is required even 
for those practitioners who work in an environment where massage 
or movement therapy is used only for relaxation or stress reduction. 
Th e need to understand proper movement can arise in the most 
basic soft -tissue treatment. 

 Th e requirements for knowing the principles of kinesiology are 
even greater for those practitioners who actively choose to address 
soft -tissue pain and injury conditions. Treatment of any soft -tissue 
disorder begins with a comprehensive assessment of the problem. 
Accurate assessment is not possible without an understanding of 
how the body moves under normal circumstances and what may 
impair its movement in pathology. Joe Muscolino has continually 
set high standards for helping prepare practitioners of soft -tissue 
therapy. Th e improvements in this new edition build on the estab-
lished foundation that is crucial for today’s clinician. 

 Over the years of teaching orthopedic assessment and treat-
ment to soft -tissue therapists, I have found many students defi cient 
in their understanding of kinesiology. Similarly, students express 
frustration about understanding how to apply basic kinesiology 
principles in their practice. Although they receive some training in 
their initial coursework, traditional approaches to teaching kinesi-
ology oft en provide little benefi t to students. Overwhelmingly, basic 
courses in kinesiology prove to be insuffi  cient and fail to connect 
the student with the skills necessary for professional success. 

 Learning muscle attachments and concentric actions tends to 
be the focus of most kinesiology curricula and is oft en turned into 
an exercise of rote memorization. Yet, there is signifi cantly more 
to this important subject than these topics. Eccentric actions, 
force loads, angle of pull, axis of rotation, synergistic muscles, and 
other concepts are necessary for understanding human movement. 

Th ese principles, in turn, are prerequisites for eff ective therapeu-
tic treatment. An adequate understanding of kinesiology requires 
more than a curriculum plan that emphasizes memorization. A 
competent education in kinesiology requires a foundation in the 
functional application of its principles. 

 Joe Muscolino’s scientifi c background and years of experience as 
an educator teaching anatomy, pathology, and kinesiology make him 
uniquely qualifi ed to tackle a project of this scope. His skill,  talent, 
and demonstrated expertise are evidenced in this work and are of 
great benefi t to the soft -tissue professions. During the years I’ve 
known Joe as a professional colleague, we have repeatedly engaged 
in animated discussions about how to raise the quality of training 
and improve educational resources available in the  profession. 

 I was thoroughly impressed with the content and presentation 
of the fi rst edition of this text. In this new edition, the author has 
responded to the needs of students and educators by including new 
sections on strength training and stretching. Th ese topics are of 
great importance to manual therapy practitioners and are oft en not 
present in this detail in many other resources. Also included is new 
and updated information on the role of fascia in movement, stabil-
ity and posture. Many clinicians are increasingly aware of the im-
portance of fascia, and these new fi ndings help us understand this 
ubiquitous tissue even better. Finally, a new section on understand-
ing how to read a research paper has been added to this edition. 
Th is section introduces the student/practitioner to the importance 
of research in the manual therapy professions, and then explains 
how to read and understand a research article. Research literacy is 
an increasingly important skill in the manual therapy profession, 
and this section facilitates that process. 

 Th e educational landscape is changing at a dramatic pace and 
one of the most powerful changes driving this transformation is 
the development and use of enhanced multimedia resources. Th e 
Elsevier Evolve site is a wealth of teaching and learning materi-
als for students and users of this text. Numerous activities have 
been designed to aid the student in both comprehension of basic 
concepts as well as developing high order thinking skills that are 
 essential in clinical practice. 

 When this book fi rst came out it was clear that it excelled as both 
a comprehensive resource for the practicing professional and an 
excellent guide for students new to the fi eld. Th is updated edition 
has broken new ground and set the bar high as a comprehensive 
resource and learning tool for professionals in multiple disciplines. 

 Whitney Lowe, LMT 
 Orthopedic Massage Education & Research Institute 

 Sisters, Oregon 
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Preface

 Th e term  kinesiology  literally means  the study of motion . Because 
motion of the body is created by the forces of muscle contractions 
pulling on bones and moving body parts at joints, kinesiology 
involves the study of the musculoskeletal system. Because mus-
cle functioning is controlled by the nervous system, kinesiology 
might be better described as study of the neuromusculosketetal 
system. And because the importance of fascia is better understood 
and accepted, perhaps the best description might be study of the 
neuro-myo-fascio-skeletal system! 

 Th ere are three keys to healthy motion: (1) fl exibility of soft  tis-
sues to allow motion, (2) strength of musculature to create motion 
and stability, and (3) neural control from the nervous system. Th is 
book provides the readers/students with necessary information to 
apply this knowledge and to help their patients/clients in the health 
and fi tness fi elds. 

  Kinesiology: Th e Skeletal System and Muscle Function , third edi-
tion, is unique in that it is written for the allied health fi elds of man-
ual and movement therapies, and rehabilitation and fi tness training. 
Th ese fi elds include massage therapy, physical therapy, occupational 
therapy, yoga, Pilates, fi tness and athletic training, Feldenkrais tech-
nique, Alexander technique, chiropractic, osteopathy, naturopathy, 
and exercise physiology. Information is presented in a manner that 
explains the fundamental basis for movement of the human body as 
it pertains to working with clients in these fi elds. Clinical applica-
tions are located throughout the text’s narrative and in special light-
bulb and spotlight boxes to explain relevant concepts. 

 CONCEPTUAL APPROACH 

 Th e purpose of this book is to explain the concepts of kinesiology 
in a clear, simple, and straightforward manner, without dumbing 
down the material. Th e presentation of the subject matter of this 
book encourages the reader or student to think critically instead of 
memorize. Th is is achieved through a clear and orderly layout of the 
information. My belief is that no subject matter is diffi  cult to learn 
if the big picture is fi rst presented, and then the smaller pieces are 
presented in context to the big picture. An analogy is a jigsaw puzzle, 
wherein each piece of the puzzle represents a piece of information 
that must be learned. When all the pieces of the puzzle fi rst come cas-
cading out of the box, the idea of learning them and fi tting them to-
gether can seem overwhelming; and indeed it is a daunting task if we 
do not fi rst look at the big picture on the front of the box. However, 
if the big picture is fi rst explained and understood, then our ability to 
learn and place into context all the small pieces is facilitated. Th is ap-
proach makes the job of being a student of kinesiology much easier! 

 ORGANIZATION 

 Generally, the information within this book is laid out in the order 
that the musculoskeletal system is usually covered. Terminology is 
usually needed before bones can be discussed. Bones then need to be 

studied before the joints can be learned. Finally, once the terminol-
ogy, bones, and joints have been learned, the muscular system can be 
explored. However, depending on the curriculum of your particular 
school, you might need to access the information in a diff erent order 
and jump around within this book. Th e compartmentalized layout of 
the sections of this book easily allows for this freedom. 
 ❍ Scattered throughout the text of this book are lightbulb  and 

spotlight  icons. Th ese icons alert the reader to additional in-
formation on the subject matter being presented. A  contains 
an interesting fact or short amount of additional information; 
a  contains a greater amount of information. In most cases, 
these illuminating boxes immediately follow the text statements 
that explain the concept. 

 ❍ At the beginning of each chapter is a list of learning objectives. 
Refer to these objectives as you read each chapter of the book. 

 ❍ Aft er the learning objectives is an overview of the information 
of the chapter. I strongly suggest that you read this overview so 
that you have a big picture idea of what the chapter covers before 
delving into the details. 

 ❍ Immediately aft er the overview is a list of key terms for the chap-
ter, with the proper pronunciation included where necessary. 
Th ese key terms are also in bold blue type when they fi rst appear 
in the text. A complete glossary of all key terms from the book is 
located on the Evolve website that accompanies this book. 

 ❍ Aft er the key terms is a list of word origins. Th ese origins explore 
word roots (prefi xes, suffi  xes, and so forth) that are commonly 
used in the fi eld of kinesiology. Learning a word root once can 
enable you to make sense of tens or hundreds of other terms 
without having to look them up! 
  Kinesiology, Th e Skeletal System and Muscle Function  is divided 

into four parts: 
 ❍  Part I  covers essential terminology that is used in kinesiology. 

Terminology that is unambiguous is necessary to allow for clear 
communication, which is especially important when dealing with 
clients in the health, athletic training, and rehabilitation fi elds. 

 ❍  Part II  covers the fascial and skeletal systems. Th is part explores 
the makeup of skeletal and fascial tissues and also contains a 
photographic atlas of all bones and bony landmarks, as well as 
joints, of the human body. 

 ❍  Part III  contains a detailed study of the joints of the body. Th e 
fi rst two chapters explain the structure and function of joints 
in general. Th e next three chapters provide a thorough regional 
examination of all joints of the body. 

 ❍  Part IV  examines how muscles function. Aft er covering the anat-
omy and physiology of muscle tissue, the larger kinesiologic con-
cepts of muscle function are addressed. A big picture idea of what 
defi nes muscle contraction is fi rst explained. From this point, var-
ious topics such as types of muscle contractions, roles of muscles, 
types of joint motions, musculoskeletal assessment, control by the 
nervous system, posture, the gait cycle, postural distortion pat-
terns, stretching, and strength fi tness training are covered. A thor-
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ough illustrated atlas of all the skeletal muscles of the body, along 
with their attachments and major actions, is also given. 

 DISTINCTIVE FEATURES 

 Th ere are many features that distinguish this book: 
 ❍ Clear and ordered presentation of the content 
 ❍ Simple and clear verbiage that makes learning concepts easy 
 ❍ Full-color illustrations that visually display the concepts that are 

being explained so that the student can see what is happening 
 ❍ Light-bulb and spotlight boxes that discuss interesting applica-

tions of the content, including pathologic conditions and clini-
cal scenarios 

 ❍ Open bullets next to each piece of information allow the student 
to check off  what has been or needs to be learned and allows 
the instructor to assign clearly the material that the students are 
responsible to learn 

 ❍ Th e Evolve companion site includes video clips that show and 
explain all joint movements of the body and the major concepts 
of kinesiology 

 NEW TO THIS EDITION 

 Every feature of the second edition has been preserved. In addition, 
the third edition has many new features: 
 ❍ A greatly expanded chapter containing a thorough illustrated 

atlas of all the skeletal muscles of the body along with their 
 attachments and major standard and reverse actions 

 ❍ A comprehensive chapter on fascial tissue, co-authored by Tom 
Myers. 

 ❍ An entire chapter on biomechanics. 
 ❍ An entire chapter on postural distortion patterns in the body 
 ❍ Evidence-based references for the entire book. 

 EVOLVE RESOURCES 

 ❍ Video clips demonstrating all joint actions of the body are 
 located on the Evolve site. Th is includes: 
 ❍ Kinesiology videos that explain key concepts of kinesiology 

such as anatomic position, planes, axes, how to name joint 
actions, and the concept of reverse actions. Th e videos also 
demonstrate and describe all the major joint actions of the 
human body, beginning with actions of the axial body, fol-
lowed by actions of the lower extremity and upper  extremity 

 ❍ Palpation demonstration videos 
 ❍ Bonus clip on teaching muscle palpation 

 ❍ Bony landmark identifi cation exercises reinforce your knowl-
edge. 

 ❍ Answers to review questions in the textbook 
 ❍ Drag-and-drop labeling exercises aid in your review of the ma-

terial as you drag the name of the structure and drop it into the 
correct position on illustrations. 

 ❍ Crossword puzzles help reinforce muscle names and terminol-
ogy through fun, interactive activities! 

 ❍ Glossary of terms and word origins. All terms from the book are 
defi ned and explained, along with word origins, on the Evolve site. 

 ❍ Additional strengthening exercise photographs demonstrate key 
strengthening exercises on Evolve. 

❍ Stretching Customization allows you to create customized 
stretching instructions with images for clients to use at home.

❍ Musculoskeletal Anatomy Flashcards provide students with 257 
full-color cards that will test their knowledge of muscles, muscle 
location, pronunciations, attachments, actions, and innervation 
information.

 ❍ Interactive muscle program 
 ❍ Body systems quick guide 
 ❍ Audio fi les for self study 
 ❍ Radiographs 

 ❍ Study these radiographs for real-world application of mate-
rial in the book. 

 INSTRUCTOR RESOURCES 

 For instructors, TEACH lesson plans and PowerPoints cover the book 
in 50-minute lectures, with learning outcomes, discussion topics, and 
critical thinking questions. Th ere is also an instructor’s manual that 
provides step-by-step approaches to leading the class through learn-
ing the content, as well as kinesthetic in-class activities. Further, a 
complete image collection that contains every fi gure in the book, and 
a test bank in ExamView containing 1,000 questions, are provided. 

 RELATED PUBLICATIONS 

 Th is book has been written to stand on its own. However, it can also 
complement and be used in conjunction with  Th e Muscular System 
Manual, Th e Skeletal Muscles of the Human Body , fourth edition 
(Elsevier 2017).  Th e Muscular System Manual  is a thorough and 
clearly presented atlas of the skeletal muscles of the human body that 
covers all aspects of muscle function. Th ese two textbooks, along 
with  Musculoskeletal Anatomy Coloring Book , third edition (Elsevier 
2018), and  Flashcards for Bones, Joints, and Actions of the Human 
Body , second edition (Elsevier 2011), give the student a complete set 
of resources to study and thoroughly learn all aspects of kinesiology. 

 For more direct clinical assessment and treatment techniques, 
look also for  Th e Muscle and Bone Palpation Manual, With Trigger 
Points, Referral Patterns, and Stretching , second edition (Elsevier 
2016),  Flashcards for Palpation, Trigger Points, and Referral Patterns  
(Elsevier 2009), and  Mosby’s Trigger Point Flip Chart, with Referral 
Patterns and Stretching  (Elsevier 2009). For additional information 
about these products, visit http://joeknows.elsevier.com. 

 Even though kinesiology can be viewed as the science of studying 
the biomechanics of body movement (and the human body certainly 
is a marvel of biomechanical engineering), kinesiology can also be 
seen as the study of an art form. Movement is more than simply 
lift ing a glass or walking across a room; movement is the means by 
which we live our lives and express ourselves.  Th erefore science and 
art are part of the study of kinesiology. Whether you are just begin-
ning your exploration of kinesiology, or you are an experienced stu-
dent looking to  expand your knowledge, I hope that  Kinesiology: Th e 
 Skeletal System and Muscle Function , third edition, proves to be a 
helpful and friendly guide. Even more importantly, I hope that it also 
 facilitates an enjoyment and excitement as you come to better under-
stand and appreciate the wonder and beauty of human movement! 

  Joseph E. Muscolino, DC  
 February 2016 

PREFACE
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PART I

Fundamentals of Structure and Motion
of the Human Body

CHAPTER 1

Parts of the Human Body

Section 1.1 Major Divisions of the Human Body

Section 1.2 Major Body Parts

Section 1.3 Joints between Body Parts

Section 1.4 Movement of a Body Part Relative to an 
Adjacent Body Part

Section 1.5 Movement within a Body Part

Section 1.6 True Movement of a Body Part versus 
“Going along for the Ride”

Section 1.7 Regions of the Body

CHAPTER OUTLINE

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

1. Defi ne the key terms of this chapter and state the 
meanings of the word origins of this chapter.

2. List the major divisions of the body.
3. List and locate the 11 major parts of the body.
4. Describe the concept of and give an example of 

movement of a body part.
5. List the aspects of and give an example of fully naming a 

movement of the body.

6. Describe the concept of and give an example of 
movement of smaller body parts located within larger 
(major) body parts.

7. Explain the difference between and give an example of 
true movement of a body part compared with “going 
along for the ride.”

8. List and locate the major regions of the body.

CHAPTER OBJECTIVES

OVERVIEW

The human body is composed of 11 major parts that are lo-
cated within the axial and appendicular portions of the body. 
Some of these major body parts have smaller body parts with-
in them. Separating two adjacent body parts from each other 

is a joint. True movement of a body part involves movement of 
that body part relative to another body part at the joint that is 
located between them.

KEY TERMS

Abdominal (ab-DOM-i-nal)
Antebrachial (AN-tee-BRAKE-ee-al)
Antecubital (an-tee-KYU-bi-tal)
Anterior view (an-TEER-ee-or)
Appendicular (ap-en-DIK-u-lar)
Arm
Axial (AK-see-al)
Axillary (AK-sil-err-ee)
Body part

Brachial (BRAKE-ee-al)
Carpal (KAR-pal)
Cervical (SER-vi-kal)
Cranial (KRAY-nee-al)
Crural (KROO-ral)
Cubital (KYU-bi-tal)
Digital (DIJ-i-tal)
Facial
Femoral (FEM-o-ral)
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Foot
Forearm
Gluteal (GLOO-tee-al)
“Going along for the ride”
Hand
Head
Inguinal (ING-gwi-nal)
Interscapular (IN-ter-skap-u-lar)
Joint
Lateral view (LAT-er-al)
Leg
Lower extremity (eks-TREM-i-tee)
Lumbar (LUM-bar)
Mandibular (man-DIB-u-lar)
Neck
Palmar (PAL-mar)

Patellar (pa-TEL-ar)
Pectoral (PEK-to-ral)
Pelvis
Plantar (PLAN-tar)
Popliteal (pop-LIT-ee-al)
Posterior view (pos-TEER-ee-or)
Pubic (PYU-bik)
Sacral (SAY-kral)
Scapular (SKAP-u-lar)
Shoulder girdle
Supraclavicular (SUE-pra-kla-VIK-u-lar)
Sural (SOO-ral)
Thigh
Thoracic (tho-RAS-ik)
Trunk
Upper extremity (eks-TREM-i-tee)

WORD ORIGINS

❍ Ante—From Latin ante, meaning before, in front of
❍ Append—From Latin appendo, meaning to hang 

something onto something
❍ Ax—From Latin axis, meaning a straight line
❍ Fore—From Old English fore, meaning before, in front of

❍ Inter—From Latin inter, meaning between
❍ Lat—From Latin latus, meaning side
❍ Post—From Latin post, meaning behind, in the rear, after
❍ Supra—From Latin supra, meaning on the upper 

side, above

  SECTION 1.1 MAJOR DIVISIONS OF THE HUMAN BODY 

 ❍ Th e human body can be divided into two major sections 
(Figure 1-1): 
 ❍ Th e  axial  body 
 ❍ Th e  appendicular  body 1  

 ❍ When we learn how to name the location of a structure of the 
body or a point on the body (see Chapter 2), it will be crucial 
that we understand the diff erence between the axial body and 
the appendicular body. 

 AXIAL BODY 

 ❍ Th e axial body is the central core axis of the body and contains 
the following body parts: 
 ❍ Head 
 ❍ Neck 
 ❍ Trunk 

 APPENDICULAR BODY 

 ❍ Th e appendicular body is made up of appendages that are 
“added onto” the axial body. 

 ❍ Th e appendicular body can be divided into the right and left  
upper extremities and the right and left  lower extremities. 

 ❍ An  upper extremity  contains the following body parts: 
 ❍  Shoulder girdle  (scapula and clavicle) 
 ❍ Arm 
 ❍ Forearm 
 ❍ Hand 2  

 ❍ A  lower extremity  contains the following body parts: 
 ❍  Pelvis  (pelvic girdle) 
 ❍ Th igh 
 ❍ Leg 
 ❍ Foot 2  

 ❍ Th e pelvis is oft en considered to be part of the axial body. In 
actuality, it is a transitional body part of both the axial body 
and the appendicular body 3 ; the sacrum and coccyx are axial 
body bones and the pelvic bones are appendicular body bones. 
For symmetry, we will consider the pelvis to be part of the 
lower extremity (therefore the appendicular body), because the 
shoulder girdle is part of the upper extremity. Note: Th e word 
 girdle  is used because the pelvic and shoulder girdles resemble a 
girdle in that they encircle the body as a girdle does (actually, the 
shoulder girdle does not completely encircle the body because 
the two scapulae do not meet in back). 
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 SECTION 1.2 MAJOR BODY PARTS 

 ❍ It is important to distinguish the thigh from the leg. Th e thigh 
is between the hip joint and the knee joint, whereas the leg is 
between the knee joint and the ankle joint. 4  In our terminology, 
the thigh is not part of the leg. 

 ❍ It is important to distinguish the arm from the forearm. Th e arm 
is between the shoulder joint and the elbow joint, whereas the 
forearm is between the elbow joint and the wrist joint. In our 
terminology, the forearm is not part of the arm. 

 ❍ Th e shoulder girdle contains the scapulae and the clavicles. 4  
 ❍ Most sources include the sternum as part of the shoulder 

girdle. 
 ❍ Th e shoulder girdle is also known as the  pectoral girdle . 

 ❍ Th e pelvis as a body part includes the pelvic girdle of bones. 
 ❍ Th e pelvic girdle contains the two pelvic bones, the sacrum, 

and the coccyx. 4  

 ❍ A  body part  is a part of the body that can move independently 
of another body part that is next to it. 

 ❍ Generally it is the presence of a bone (sometimes more than one 
bone) within a body part that defi nes the body part. 

 ❍ For example, the humerus defi nes the arm; the radius and ulna 
defi ne the forearm. 

 ❍ Th e human body has 11 major body parts (Figure 1-2): 
❍ Head
❍ Neck 
❍ Trunk
❍ Pelvis
❍ Th igh
❍ Leg
❍ Foot
❍ Shoulder girdle
❍ Arm
❍ Forearm
❍ Hand

}
}

Axial body

Lower extremity

} Upper 
extremity

Appendicular
body}

Appendicular
body

Axial
body

CBA
FIGURE 1-1 The major divisions of the human body: the axial body and the 
appendicular body. A, Anterior view. B, Posterior view. C, Lateral view.
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Shoulder girdle

Arm

Forearm

Hand

C

Head

Neck

Pelvis

Thigh

Trunk

Leg

Foot

Upper extremity
body parts

Axial
body parts

Lower extremity
body parts

FIGURE 1-2 The 11 major parts of the human body. A, Anterior view. B, Posterior view. C, Lateral view. 
Note: The body parts indicated in this fi gure are key terms of this chapter.

Head

Neck

Pelvis

Thigh

Trunk

Leg

FootA

Axial
body parts

Lower extremity
body parts

Shoulder girdle

Arm

Forearm

Hand

Head

Neck

Pelvis

Thigh

Trunk

Leg

Foot

Upper extremity
body parts

B

Axial
body parts

Lower extremity
body parts
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Shoulder joint

Elbow joint

Wrist joint
Hip joint

A

Knee joint

Ankle joint

Spinal
joints

B

Lumbosacral
spinal joint

Shoulder joint

Elbow joint

Wrist joint

Hip joint

Knee joint

Ankle joint

Shoulder joint

Elbow joint

Wrist joint

C

Hip joint

Knee joint

Ankle joint
FIGURE 1-3 Illustration of the concept of a joint being located between two adjacent 
body parts. It is the presence of a joint that separates one body part from another body part. 
A, Anterior view. B, Posterior view. C, Lateral view.

 ❍ When we say that a body part moves, our general rule will be 
that the body part moves relative to an adjacent body part. 

 ❍ Th is movement occurs at the joint that is located between these 
two body parts (Figure 1-4). 

 ❍ What separates one body part from the body part next to it is the 
presence of a  joint  between the bones of the body parts. A joint 
is located between two adjacent body parts (Figure 1-3). 3  

 SECTION 1.3 JOINTS BETWEEN BODY PARTS 
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 ❍ When movement of our body occurs, we see the following: 
 ❍ It is a body part that is moving. 
 ❍ Th at movement is occurring at a joint that is located between 

that body part and an adjacent body part. 5  
 ❍ To name this movement properly and fully, two things must be 

stated: 
 1. Th e name of the body part that is moving 
 2. Th e joint where the movement is occurring 5  

 ❍ Most texts describe a movement of the body by stating only the 
body part that is moving or by stating only the joint where the 
motion is occurring. However, to be complete and to fully de-
scribe and understand what is happening, both aspects should 
be stated. By doing this every time you describe a movement of 
the body, you will gain a better visual picture and understanding 
of the movement that is occurring. 

 ❍ Figures 1-5, 1-6, and 1-7 show examples of movements of body 
parts relative to adjacent body parts. 

 SECTION 1.4 MOVEMENT OF A BODY PART RELATIVE TO AN ADJACENT BODY PART 

FIGURE 1-4 A, The thigh moving (abducting) relative to the pelvis. This motion is occurring at the hip joint, 
which is located between them. B, Leg moving (fl exing) relative to the thigh. This motion is occurring at the knee 
joint, which is located between them.

Pelvis

Thigh

Thigh

Knee joint

Leg

Hip joint

BA

FIGURE 1-5 Illustration of a body movement. The body part that is 
moving is the arm, and the joint where this movement is occurring is the 
shoulder joint. We say that the arm is moving (abducting) at the shoul-
der joint. This motion of the arm occurs relative to the body part that is 
next to it (i.e., the shoulder girdle; more specifi cally, the scapula of the 
shoulder girdle).

Arm

Scapula

Shoulder joint
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 ❍ We have seen that when a major body part moves, the move-
ment occurs at the joint that is located between that body part 
and an adjacent body part. 

 ❍ Because that joint is located between two diff erent major body 
parts, when one body part moves relative to another body part, 
it can be said that the movement occurs  between  body parts. 

 ❍ However, sometimes movement can occur  within  a major body 
part. 

 ❍ Th is can occur whenever the major body part has two or more 
smaller body parts (i.e., bones) located within it. When this sit-

 SECTION 1.5 MOVEMENT WITHIN A BODY PART 

uation exists, movement can occur at the joint that is located 
between these smaller body parts (i.e., bones) within the major 
body part. 5  
 ❍ Th e simplest example of this is the hand. Th e hand is con-

sidered to be a major body part, and motion of the hand is 
described as occurring between it and the forearm at the 
wrist joint (Figure 1-8,  A ). However, the hand has other body 
parts, the fi ngers, within it. Each fi nger is a body part in its 
own right, because a fi nger can move relative to the palm of 
the hand (Figure 1-8,  B ). Furthermore, each fi nger has three 

FIGURE 1-6 Illustration of a body movement. The body part that is 
moving is the forearm, and the joint where this movement is occurring is 
the elbow joint. We say that the forearm is moving (fl exing) at the elbow 
joint. This motion of the forearm occurs relative to the body part that is 
next to it (i.e., the arm).

Arm

Forearm

Elbow joint

FIGURE 1-7 Illustration of a body movement. The body part that is mov-
ing is the foot, and the joint where this movement is occurring is the ankle 
joint. We say that the foot is moving (dorsifl exing) at the ankle joint. This mo-
tion of the foot occurs relative to the body part that is next to it (i.e., the leg).

Foot

Leg

Ankle joint

FIGURE 1-8 A, Lateral view showing the hand moving relative to the forearm at the wrist joint. B, Depiction 
of motion within the hand. This is a lateral view in which we see a fi nger moving relative to the palm of the 
hand at the joint that is located between them. C, Illustration of movement of one part of a fi nger relative to 
another part of the fi nger at the joint that is located between them. Note: B and C both illustrate the concept 
of movement occurring within a major body part because smaller body parts are within it.

A

Forearm

Wrist joint Hand

B

C
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FIGURE 1-9 A, Lateral view showing the forearm moving (fl exing) relative to the arm at the elbow joint. 
B, Movement of one of the bones (i.e., the radius) within the forearm, relative to the other bone (i.e., the ulna) 
of the forearm; this motion occurs at the radioulnar joints located between the two bones.

Arm

Forearm

Elbow joint

A

Radius
Radius

UlnaUlna

Proximal
radioulnar joint

Proximal radioulnar
joint

Distal radioulnar
joint

B

Distal radioulnar
joint

 ❍ For true movement of a body part to occur, the body part must 
move relative to an adjacent body part (or the body part must 
have movement occur within it). 

 ❍ For example, in Figure 1-11 we see that a person is moving the 
right upper extremity. 

 ❍ In lay terms, when we say that a body part has moved, it does not 
always mean that true movement of that body part has occurred 
(according to the terminology that is used in the musculoskele-
tal fi eld for describing joint movements). 

 ❍ A distinction must be made between  true movement of a body 
part  and what we will call “ going along for the ride .” 

 SECTION 1.6 TRUE MOVEMENT OF A BODY PART VERSUS “GOING ALONG FOR THE RIDE” 

FIGURE 1-10 A, Lateral view of the neck showing the neck moving 
relative to the trunk at the spinal joint between them (C7-T1). B, Motion 
within the neck that is occurring between several individual vertebrae of the 
neck. This motion occurs at the spinal joints located between these bones.

A B

C7-T1 joint

Trunk

Cervical spinal
joints

Neck

separate parts (i.e., bones) within it, and each of these parts 
can move independently as well (Figure 1-8,  C ). 

 ❍ A second example is the forearm. Th e forearm is usually 
described as moving relative to the arm at the elbow joint 
(Figure 1-9,  A ). However, the forearm has two bones within it, 
and joints are located between these two bones. Motion of one 
of these bones can occur relative to the other (Figure 1-9,  B ). 
In this case each one of the two bones would be considered to 
be a separate, smaller body part. 

 ❍ A third, more complicated example is the cervical spine. Th e 
cervical spine has seven vertebrae within it. Th e neck may be 
described as moving relative to the trunk that is beneath it 
(Figure 1-10,  A ). However, each one of the seven vertebrae 
can move independently. Th erefore motion can occur be-
tween vertebrae within the neck at the joints located between 
the vertebrae (Figure 1-10,  B ). 
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FIGURE 1-11 A and B, Illustration of the concept that the forearm is 
moving (because its position relative to the arm is changing). The motion 
that is occurring here is fl exion of the forearm at the elbow joint. The hand 
is not moving, because its position relative to the forearm is not changing; 
the hand is merely “going along for the ride.”

A B
A B
FIGURE 1-12 Illustration of true movement of the hand, because the 
position of the hand is changing relative to the forearm. This movement is 
called fl exion of the hand at the wrist joint. A, Neutral (anatomic) position. 
B, Flexed position.

Following are illustrations that show the various regions of the 
body (Figure 1-13). 6  

 ❍ Within the human body, areas or regions exist that are given 
names. Sometimes these regions are located within a body part; 
sometimes they are located across two or more body parts. 

 SECTION 1.7 REGIONS OF THE BODY 

FIGURE 1-13 A, Anterior view of the body illustrating its major regions. B, Posterior view of the body 
illustrating its major regions. Note: The body regions indicated in this fi gure are key terms of this chapter.

Pectoral

Mandibular

Supraclavicular

Antecubital

Carpal

Patellar

Crural

Facial

Axillary

Brachial
Cubital

Antebrachial

BA

Abdominal

Inguinal

Pubic

Femoral

Plantar

Cranial

Cervical

Scapular

Interscapular

Thoracic

Lumbar

Sacral
Pelvic

Sural

Popliteal

Gluteal

Palmar

 ❍ In lay terms, we might say that the person’s right hand is moving 
because it is changing its position in space. 

 ❍ However, in our terminology the right hand is not moving, 
because the position of the hand relative to the forearm is not 
changing (i.e., the right hand is not moving relative to the fore-
arm [and motion is not occurring within the hand]). 

 ❍ Th e movement that is occurring in Figure 1-11 is fl exion of the 
forearm at the elbow joint. It is the forearm that is moving rela-
tive to the arm at the elbow joint. 

 ❍ Th e hand is not moving in this scenario. We could say that the 
hand is merely “going along for the ride.” 

 ❍ Figure 1-12 depicts true movement of the hand relative to 
the forearm. 
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10 PART 1 Fundamentals of Structure and Motion of the Human Body

1 REVIEW QUESTIONS

 Answers to the following review questions appear on the Evolve website accompanying this book at: 
http://evolve.elsevier.com/Muscolino/kinesiology/. 

  1. What are the two major divisions of the human body? 

  2. What are the 11 major body parts of the human body? 

  3. What defi nes a body part? 

  4. What is the difference between the thigh and the leg? 

  5. What is the difference between the arm and the 
forearm? 

  6. What is the difference between the trunk and the pelvis? 

  7. What two things are stated to describe properly and fully 
a movement of the body? 

  8. How can movement occur within a body part? 

  9. What is the difference between  true movement  and 
“going along for the ride”? 

 10. Name fi ve regions of the human body. 

 1. Th ibodeau GA, Paton KT: Anatomy & physiology, ed 5, St Louis, 
2003, Mosby. 

 2. Watkins J: Structure and function of the musculoskeletal system, 
Champaign, Ill, 1999, Human Kinetics. 

 3. Neumann DA: Kinesiology of the musculoskeletal system: Foun-
dations for physical rehabilitation, ed 3, St Louis, 2017, Elsevier. 

 4. Drake RL, Vogl W, Mitchell AWM: Gray’s anatomy for students, 
Philadelphia, 2005, Churchill Livingstone. 

 5. Hamilton N, Weimar W, Luttgens K: Kinesiology: Scientifi c ba-
sis of human motion, ed 12, New York, 2012, McGraw Hill. 

 6. Dail NW, Agnew TA, Floyd RT: Kinesiology for manual thera-
pies, New York, 2011, McGraw Hill.  

 REFERENCES 
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Indicates a video demonstration is available for this concept.

Mapping the Human Body

Section 2.1 Anatomic Position

Section 2.2 Location Terminology

Section 2.3 Anterior/Posterior

Section 2.4 Medial/Lateral

Section 2.5 Superior/Inferior and Proximal/Distal

Section 2.6 Superfi cial/Deep

Section 2.7 Location Terminology Illustration

Section 2.8 Planes

Section 2.9 Motion of the Human Body within Planes

Section 2.10 Axes

Section 2.11 Planes and Their Corresponding Axes

Section 2.12 Visualizing the Axes—Door Hinge 
Pin Analogy

Section 2.13 Visualizing the Axes—Pinwheel Analogy

CHAPTER OUTLINE

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

 1. Defi ne the key terms of this chapter and state the 
meanings of the word origins of this chapter.

 2. Describe and explain the importance of anatomic 
position.

 3. Explain how location terminology can be used to map 
the body.

 4. List and apply the following pairs of terms that describe 
relative location on the human body: anterior/posterior, 
medial/lateral, superior/inferior, proximal/distal, and 
superfi cial/deep.

 5. List and apply the following additional pairs of terms 
that describe relative location on the human body: 
ventral/dorsal, volar/dorsal, radial/ulnar, tibial/fi bular, 
plantar/dorsal, and palmar/dorsal.

 6. List and describe the three cardinal planes and explain 
the concept of an oblique plane.

 7. Explain how motion occurs within a plane, and give 
an example of motion occurring in each of the three 
cardinal planes and in an oblique plane.

 8. Defi ne what an axis is, and explain how motion can 
occur relative to an axis.

 9. Do the following related to planes and their 
corresponding axes:
❍  List the axes that correspond to each of the three 

cardinal planes.
❍  Determine the axis for an oblique plane.
❍  Give an example of motion occurring within each 

of the three cardinal planes and around each of the 
three cardinal axes.

10. Draw an analogy between the hinge pin of a door and 
the pin of a pinwheel to the axis of movement for each 
of the three cardinal planes.

CHAPTER OBJECTIVES

CHAPTER 2

Indicates a video demonstration is available for this concept.
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OVERVIEW

The fi eld of kinesiology uses directional terms of relative loca-
tion to describe and communicate the location of a structure 
of the body or a point on the body. These terms are similar 
to geographic directional terms such as north and south, and 
east and west. However, instead of mapping the Earth, we 
use our terms to map the human body. We also need to map 
the space around the human body by describing the three 
dimensions or planes of space. Understanding the orientation 
of the planes is extremely important in the fi eld of kinesiology 
because when the body moves, motion of body parts occurs 
within these planes. The concept of an axis is then explored, 
because most body movements are axial movements that 
occur within a plane and around an axis.

Putting the information that was learned in Chapter 1 
together with the information that is presented in Chapter 2, 
the student will have a clear and fundamental understanding 
of body movement. That is, when motion of the human body 
occurs, a body part moves relative to an adjacent body part 
at the joint that is located between them, and this motion 
occurs within a plane; and if this motion is an axial movement, 
then it occurs around an axis. After the bones are studied in 
more detail in Chapters 3 and 5, the exact terms that are used 
to describe these movements of body parts are covered in 
Chapter 6.

2-1

KEY TERMS

Anatomic position (an-a-TOM-ik)
Angular movement
Anterior (an-TEER-ee-or)
Anteroposterior axis (an-TEER-o-pos-TEER-ee-or)
Axial movement (AK-see-al)
Axis, pl. axes (AK-sis, AK-seez)
Axis of rotation
Cardinal axis (KAR-di-nal)
Cardinal plane
Circular movement
Coronal plane (ko-RO-nal)
Deep
Distal
Dorsal (DOOR-sal)
Fibular (FIB-u-lar)
Frontal-horizontal axis
Frontal plane
Horizontal plane
Inferior (in-FEER-ee-or)
Lateral
Mechanical axis

Medial (MEE-dee-al)
Mediolateral axis (MEE-dee-o-LAT-er-al)
Midsagittal plane (MID-SAJ-i-tal)
Oblique axis (o-BLEEK)
Oblique plane
Plane
Posterior (pos-TEER-ee-or)
Proximal (PROK-si-mal)
Radial (RAY-dee-al)
Rotary movement
Sagittal-horizontal axis (SAJ-i-tal)
Sagittal plane
Superfi cial
Superior (sue-PEER-ee-or)
Superoinferior axis (sue-PEER-o-in-FEER-ee-or)
Tibial (TI-bee-al)
Transverse plane
Ulnar (UL-nar)
Ventral (VEN-tral)
Vertical axis
Volar (VO-lar)

WORD ORIGINS

❍ Ana—From Latin ana, meaning up
❍ Dors—From Latin dorsum, meaning the back
❍ Infer—From Latin inferus, meaning below, lower
❍ Medial—From Latin medialis, meaning middle
❍ Oblique—From Latin obliquus, meaning slanting

❍ Rota—From Latin rota, meaning wheel
❍ Super—From Latin superus, meaning higher, situated above
❍ Tome—From Latin tomus, meaning a cutting
❍ Trans—From Latin trans, meaning across, to the other side of
❍ Ventr—From Latin venter, meaning belly, stomach
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13CHAPTER 2 Mapping the Human Body

2 ❍ Although the human body can assume an infi nite number of 
positions, one position is used as the reference position for 
mapping the body. Th is position is used to name the location 
of body parts, structures, and points on the body and is called 
 anatomic position . 1  In anatomic position the person is standing 
erect, facing forward, with the arms at the sides, the palms facing 
forward, and the fi ngers and thumbs extended (Figure 2-1). 2  

 SECTION 2.1 ANATOMIC POSITION 
2-2

FIGURE 2-1 Anterior view of anatomic position. Anatomic position is 
the position assumed when a person stands erect, facing forward, with the 
arms at the sides, the palms facing forward, and the fi ngers and thumbs 
extended. Anatomic position is important because it is used as a reference 
position for naming locations on the human body.

is the word  under. Under  can mean  inferior,  or it can mean  deep.  
Similarly, the word  above  can mean both  superior  and  superfi cial.  
Th erefore embracing and using these terms is extremely import-
ant in the health fi eld, where someone’s health is dependent on 
clear communication. 

 ❍ Th ese terms always come in pairs; the terms of each pair are 
opposite to each other. 

 ❍ Th ese pairs of terms are similar to the terms  north/south, east/
west,  and  up/down.  However, our terms specifi cally relate to 
directions on the human body. 

 NAMING LOCATIONS ON THE HUMAN BODY 

 ❍ Whenever we want to describe the location of a structure of the 
human body or the location of a specifi c point on the human 
body, we always do so in reference to anatomic position. 

 ❍ Describing a location on the human body involves the use of 
specifi c directional terms that describe the location of one struc-
ture or point on the body relative to another structure or point 
on the body (Box 2-1). 

 ❍ Th e reason for specifi c terminologies like this to exist is that they 
help us to avoid the ambiguities of lay language. An example of 
a lay term that is ambiguous and can create confusion and poor 
communication when describing a location on the human body 

 SECTION 2.2 LOCATION TERMINOLOGY 

It is important to emphasize that location terminology is relative. 
A structure of the human body that is said to be anterior is so named 
because it is anterior relative to another structure that is more poste-
rior. However, that same anterior structure may be posterior to a third 
structure that is more anterior than it is. For example, the sternum is 
anterior to the spine. However, the sternum is posterior to the skin that 
lies over it. Therefore, depending on which structure we are comparing 
it with, the sternum may be described as anterior or posterior.

Spotlight on Describing Specifi c 
Locations

BOX
2-1
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2

 SECTION 2.3 ANTERIOR/POSTERIOR 

 ❍  Anterior —Means  farther to the front  
 ❍  Posterior —Means  farther to the back  

 ❍ Th e terms  anterior/posterior  can be used for the entire body 
(i.e., for the axial and the appendicular body parts). 

 Examples:  Th e sternum is anterior to the spine. 
 Th e spine is posterior to the sternum (Figure 2-2). 

 Examples: Th e patella is anterior to the femur. 
 Th e femur is posterior to the patella (see Figure 2-2). 

 Notes: 
 ❍ Th e terms  ventral/dorsal  are oft en used synonymously with 

 anterior/posterior . 
 ❍  Ventral  essentially means  anterior . 
 ❍  Dorsal  essentially means  posterior  (Box 2-2). 

 ❍ Th e term  volar  is occasionally used in place of anterior for the 
hand region ( dorsal  is usually used as the opposite term in 
the pair). 3  

Sternum
Spine

Patella

Femur

FIGURE 2-2 Lateral view of a person in anatomic position. The sternum 
is anterior to the spine; conversely, the spine is posterior to the sternum. 
The  patella is anterior to the femur; conversely, the femur is posterior to 
the patella.

Each body part has a soft, fl eshy surface and a harder, fi rmer surface. 
The term ventral actually refers to the belly or the softer surface of a body 
part; the term dorsal refers to the back or the harder, fi rmer surface of 
a body part. These terms derive evolutionarily from the ventral and dor-
sal surfaces of a fi sh. The ventral surfaces of the entire upper  extremity 
and axial body are located anteriorly; the ventral surface of the thigh is 
medial/posteromedial; the ventral surface of the leg is posterior; and 
the ventral surface of the foot is the inferior, plantar surface. The dorsal 
surfaces are on the opposite side of the ventral surfaces.

Spotlight on Ventral/DorsalBOX
2-2

 ❍ In essence, we are mapping the human body and using specifi c 
terminology to describe points on this map. In the following 
sections are the pairs of directional terms for naming the relative 
location of structures or points on the human body. 

 ❍ Once these pairs of terms for relative location have been 
learned, they may be combined to describe a structure or point’s 

location. For example, a point on the body may be both anterior 
and medial to another point. When these terms are combined, it 
is customary to drop the end of the fi rst term and combine the 
two terms together with the letter  o  (e.g.,  anterior  and  medial  
become  anteromedial ). It is also common practice for the terms 
 anterior  and  posterior  to come fi rst. 

ELS-K3_CH02.indd   14ELS-K3_CH02.indd   14 6/16/16   4:04 AM6/16/16   4:04 AM



15CHAPTER 2 Mapping the Human Body

2 Examples: Th e little fi nger is medial to the thumb. 
 Th e thumb is lateral to the little fi nger (see Figure 2-3). 

 Notes: 
 ❍ In the forearm and hand, the terms  ulnar/radial  can be used 

instead of  medial/lateral.   Ulnar  means  closer to the ulna,  which 
is more medial.  Radial  means  closer to the radius,  which is 
more lateral. 

 ❍ In the leg, the terms  tibial/fi bular  can be used instead of  medial/
lateral .  Tibial  means  closer to the tibia,  which is more medial. 
 Fibular  means  closer to the fi bula,  which is more lateral. 3  

 ❍  Medial —Means  closer to an imaginary line that divides the body 
into left  and right halves  (Figure 2-3). (Note: Th is imaginary line 
that divides the body into left  and right halves is the  midsagittal 
plane;  see Section 2.8.) 

 ❍  Lateral —Means  farther from an imaginary line that divides the 
body into left  and right halves  (i.e., more to the left  side or the 
right side). 
 ❍ Th e terms  medial/lateral  can be used for the entire body 

(i.e., for the axial and the appendicular body parts). 
 Examples: Th e sternum is medial to the humerus. 

 Th e humerus is lateral to the sternum (see Figure 2-3). 

 SECTION 2.4 MEDIAL/LATERAL 

Sternum

Humerus

Little finger

Thumb

FIGURE 2-3 Anterior view of a person in anatomic position. The midline of the body, which is most medial in 
location, is represented by the vertical dashed line that divides the body into left and right halves. The sternum is 
medial to the humerus; conversely, the humerus is lateral to the sternum. The little fi nger is medial to the thumb; 
conversely, the thumb is lateral to the little fi nger.
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16 PART 1 Fundamentals of Structure and Motion of the Human Body

2  Examples: Th e thigh is proximal to the leg. 
 Th e leg is distal to the thigh (see Figure 2-4,  B ). 

 Note regarding the use of superior/inferior versus proximal/distal: 
 ❍ Given that the terms  superior/inferior  are used on the axial 

body and are not used on the appendicular body, and the terms 
 proximal/distal  are used on the appendicular body and are 
not used on the axial body, a dilemma arises when we look to 
compare the relative location of a point that is on an extremity 
with a point that is on the axial body. For example, the psoas 
major muscle attaches from the trunk to the thigh. How would 
one describe its attachments? It is convention to use either one 
pair of terms or the other but not to mix the two pairs of terms. 
In other words, you could describe the attachments of this mus-
cle as being  superior and inferior , or you could describe them as 
being  proximal and distal.  Do not mix these terms and describe 
the attachments as superior and distal, or proximal and inferior. 
Th e terms  proximal/distal  are more commonly used. 

 ❍  Superior —Means  above  
 ❍  Inferior —Means  below  

 ❍ Th e terms  superior/inferior  are used for the axial body parts 
only. 

 Examples: Th e head is superior to the trunk. 
 Th e trunk is inferior to the head (Figure 2-4,  A ). 

 Examples: Th e sternum is superior to the umbilicus. 
 Th e umbilicus is inferior to the sternum (see 

Figure 2-4,  A ). 
 Note: 

 ❍ Although most sources apply these terms only to the axial 
body, some sources use these terms for the appendicular body 
as well. 

 ❍  Proximal —Means  closer  (i.e., greater proximity)  to the axial 
body  

 ❍  Distal —Means  farther  (i.e., more distant)  from the axial body  
 ❍ Th e terms  proximal/distal  are used for the appendicular body 

parts only. 3  
 Examples: Th e arm is proximal to the forearm. 

 Th e forearm is distal to the arm (Figure 2-4,  B ). 

 SECTION 2.5 SUPERIOR/INFERIOR AND PROXIMAL/DISTAL 

BA

Umbilicus

Sternum

Head

Trunk

Arm

Forearm

Leg

Thigh

FIGURE 2-4 Anterior views of a person in anatomic position. A, The head is superior to the trunk; conversely, 
the trunk is inferior to the head. In addition, the sternum is superior to the umbilicus; conversely, the umbilicus 
is inferior to the sternum. B, The arm is proximal to the forearm; conversely, the forearm is distal to the arm. In 
addition, the thigh is proximal to the leg; conversely, the leg is distal to the thigh.
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17CHAPTER 2 Mapping the Human Body

2 ❍  Superfi cial —Means  closer to the surface of the body  
 ❍  Deep —Means  farther from the surface of the body  (i.e., more in-

ternal or deep) 
 ❍ Th e terms  superfi cial/deep  can be used for the entire body 

(i.e., for the axial and the appendicular body parts). 3  
 Examples: Th  e anterior abdominal wall muscles are superfi cial 

to the intestines. 
 Th e intestines are deep to the anterior abdominal 

wall muscles (Figure 2-5). 
 Examples: Th  e biceps brachii muscle is superfi cial to the 

humerus (arm bone). 
 Th e humerus is deep to the biceps brachii muscle 

(see Figure 2-5). 
 Note: 

 ❍ Whenever designating a structure of the human body as super-
fi cial or deep, it is important to state the perspective from which 
one is looking at the body. Th is is important because one structure 

 SECTION 2.6 SUPERFICIAL/DEEP 

Humerus

Biceps brachii

Intestines

Anterior abdominal
wall muscle (rectus
abdominis)

FIGURE 2-5 Anterior view of a person in anatomic position. The anterior perspective shows that the rectus ab-
dominis muscle of the anterior abdominal wall is superfi cial to the intestines (located within the abdominopelvic 
cavity); conversely, the intestines are deep to the rectus abdominis muscle. From the anterior perspective, the 
biceps brachii muscle is superfi cial to the humerus; conversely, the humerus is deep to the biceps brachii muscle.

may be deep to another structure from one perspective but not 
deep to it from another perspective. An example is the brachialis 
muscle of the arm. Th e brachialis is usually thought of as deep to 
the biceps brachii muscle because from the anterior perspective 
the brachialis is deep to it. As a result, many bodyworkers do not 
realize that the brachialis is superfi cial (deep only to the skin) and 
easily accessible and palpable laterally and medially. Furthermore, 
the deeper a structure is from one perspective of the body, the 
more superfi cial it is from the other perspective. An example is 
the dorsal interossei pedis muscles of the feet. Th ese muscles are 
considered to be in the deepest plantar layer of musculature of 
the feet, and viewed from the plantar perspective they are located 
deep to the plantar interossei muscles. However, from the dorsal 
perspective, they are superfi cial to the plantar interossei muscles; 
and indeed, the dorsal interossei pedis muscles are more accessi-
ble and palpable from the dorsal side. 
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 SECTION 2.7 LOCATION TERMINOLOGY ILLUSTRATION 

 Figure 2-6 is an anterior view of a person, illustrating the terms of 
relative location as they pertain to the body. 

Superior
(axial body only)

Inferior
(axial body only)

ANATOMIC POSITION

Proximal
(appendicular

body only)

Proximal
(appendicular

body only)

Distal
(appendicular

body only)

Distal
(appendicular

body only)

Ulnar Radial

(forearm and
hand only)

Lateral
(entire body)

Medial
(entire body)

Tibial Fibular
(leg only)

toward the front
(entire body)

Anterior

Posterior toward the back
(entire body)

Palmar

Dorsal

often used in place of
anterior on the hand

often used in place of
posterior on the hand

Dorsal

Plantar used for the inferior
surface of the foot

used for the superior
surface of the foot

FIGURE 2-6 Various directional terms of location relative to anatomic position.

ELS-K3_CH02.indd   18ELS-K3_CH02.indd   18 6/16/16   4:04 AM6/16/16   4:04 AM



19CHAPTER 2 Mapping the Human Body

2 ❍ Th e word  plane  actually means  a fl at surface.  Each of the planes 
is a fl at surface that cuts through space, describing a dimension 
of space. 

 ❍ Th e three major types of planes are called  sagittal, frontal,  and 
 transverse  (Figure 2-7). 4  

 ❍ Th e human body or a part of the body can move in each of these 
three dimensions or planes: 
 ❍ A body part can move in an anterior to posterior (or 

posterior to anterior) direction. Th is direction describes the 
 sagittal plane . 4  

 ❍ A body part can move in a left  to right (or right to left ) 
direction; this could also be described as a medial to lateral 
(or lateral to medial) direction of movement. Th is direction 
describes the  frontal plane . 4  

 ❍ A body part can stay in place and spin (i.e., rotate). Th is 
direction describes the  transverse plane . 4  

 All too oft en, planes are presented in textbooks with an illustration 
and a one-line defi nition for each one. Consequently, students of-
ten memorize them with a weak understanding of what they really 
are and their importance. Because a clear and thorough under-
standing of planes greatly facilitates learning and understanding 
the motions caused by muscular contractions, the following is 
presented. 
 ❍ We have already mapped the human body to describe the loca-

tion of structures and/or points of the body. 
 ❍ However, when we want to describe motion of the human body, 

we need to describe or map the space through which motion 
occurs. 

 ❍ As we all know, space is three-dimensional (3-D); therefore to 
map space we need to describe its three dimensions. 

 ❍ We describe each one of these dimensions with a  plane . Because 
three dimensions exist, three types of planes exist. 

 SECTION 2.8 PLANES 
2-3

A B C D
FIGURE 2-7 Anterolateral views of the body, illustrating the four types of planes: sagittal, frontal, transverse, 
and oblique. A, Two examples of sagittal planes; a sagittal plane divides the body into left and right portions. 
B, Two examples of frontal planes; a frontal plane divides the body into anterior and posterior portions. C, Two 
examples of transverse planes; a transverse plane divides the body into upper (superior and/or proximal) and 
lower (inferior and/or distal) portions. D, Two examples of oblique planes; an oblique plane is a plane that is not 
exactly sagittal, frontal, or transverse (i.e., it has components of two or three cardinal planes). The upper oblique 
plane has frontal and transverse components; the lower oblique plane has sagittal and transverse components.

ELS-K3_CH02.indd   19ELS-K3_CH02.indd   19 6/16/16   4:04 AM6/16/16   4:04 AM



20 PART 1 Fundamentals of Structure and Motion of the Human Body

2

can be initiated only from anatomic position. It only means 
that these three cardinal planes were originally defi ned with 
the body parts in anatomic position.) 

 ❍ Any plane that is not purely sagittal, frontal, or transverse 
(i.e., has components of two or three of the cardinal planes) 
is called an  oblique plane . 4  

 ❍ Th e sagittal and frontal planes are oriented vertically; the 
transverse plane is oriented horizontally. 

 ❍ An infi nite number of sagittal, frontal, transverse, and 
oblique planes are possible. 

 ❍ Th e frontal plane is also commonly called the  coronal plane . 
 ❍ Th e transverse plane is also commonly called the  horizontal 

plane . 

 ❍ Th ese three major planes are called  cardinal planes  and are de-
fi ned as follows: 
 ❍ A sagittal plane divides the body into left  and right portions. 
 ❍ Th e sagittal plane that is located down the center of the body 

and divides the body wall into equal left  and right halves is 
called the  midsagittal plane . 

 ❍ A frontal plane divides the body into anterior and posterior 
portions. 

 ❍ A transverse plane divides the body into (upper) superior/
proximal and (lower) inferior/distal portions. 

 ❍ Please note the following: 
 ❍ Th ese three cardinal planes are defi ned relative to anatomic 

position. (Th is is not to say that motion of the human body 

 SECTION 2.9 MOTION OF THE HUMAN BODY WITHIN PLANES 
2-4

 ❍ Because an understanding of the planes is an important part of 
understanding movements of the body, motion of the human 
body in each of the three planes should be examined. Figure 2-8, 
 A  to  D,  illustrates motion of the body in the sagittal, frontal, and 

transverse planes, as well as in an oblique plane, respectively. 
Figure 2-8,  E  to  H,  illustrates additional examples of motions 
within planes. (For a detailed discussion of the names of these 
motions, please see Chapter 6, Sections 6.11 through 6.25.) 

A B
FIGURE 2-8 A, Anterolateral view illustrates two examples of the concept of motion of a body part within a sagittal plane. The head and 
neck are fl exing (moving anteriorly) at the spinal joints, and the left forearm is fl exing (moving anteriorly) at the elbow joint. B, Anterior 
view illustrates two examples of the concept of motion of a body part within a frontal plane. The head and neck are left laterally fl ex-
ing (bending to the left side) at the spinal joints, and the left arm is abducting (moving laterally away from the midline) at the shoulder joint. 
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2

FIGURE 2-8, cont'd C, Anterior view illustrates two examples of the concept of motion of a body part within a transverse plane. The 
head and neck are rotating to the right (twisting/turning to the right) at the spinal joints; and the left arm is medially rotating (rotating toward 
the midline) at the shoulder joint. D, Anterior view illustrates two examples of the concept of motion of a body part within an oblique plane 
(i.e., a plane that has components of two or three of the cardinal planes). The head and neck are doing a combination of sagittal, frontal, 
and transverse plane movements (at the spinal joints). These movements are extension (moving posteriorly) in the sagittal plane, left lateral 
fl exion (bending to the left side) in the frontal plane, and right rotation (twisting/turning to the right) in the transverse plane. The right arm is 
also doing a combination of sagittal, frontal, and transverse plane movements (at the shoulder joint). These movements are fl exion (moving 
anteriorly) in the sagittal plane, adduction (moving medially toward the midline) in the frontal plane, and medial rotation (rotating toward the 
midline) in the transverse plane. E to H, Motion of the arm at the shoulder joint within each of the three cardinal planes and an oblique plane. 
A point has been drawn on the arm; the arc that is created by the movement of this point has also been drawn (in each case, the arc of motion 
of this point is within the plane of motion that the body part is moving within, illustrating that motion of a body part occurs within a plane). E, 
An anterolateral view illustrates the left arm fl exing (moving anteriorly) at the shoulder joint within a sagittal plane. F, Anterior view illustrates 
the left arm abducting (moving laterally away from the midline) at the shoulder joint within a frontal plane. 

D

C

E F

Continued
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2

 ❍ An axial movement can also be called an  angular movement  or 
a  rotary movement  (Box 2-3). 5  

 ❍ Th e terms  axial movement, circular movement, angular move-
ment,  and  rotary movement  are all synonyms. Th e concept of 
axial movement is visited again and covered in more detail in 
Chapter 6, Sections 6.5 through 6.7. 

 ❍ An  axis  (plural: axes) is an imaginary line around which a body 
part moves. 

 ❍ An axis is oft en called a  mechanical axis . 5  
 ❍ Movement around an axis is called  axial movement  

(Figure 2-9). 
 ❍ When a body part moves around an axis, it does so in a circu-

lar fashion. For this reason, axial movement is also known as 
 circular movement . 

FIGURE 2-8, cont'd G, Anterior view illustrates the left arm laterally rotating (rotating away from the midline) at the shoulder joint within 
a transverse plane. H, Anterior view illustrates the right arm making a motion that is a combination of fl exion (moving anteriorly) and adduction 
(moving toward the midline) at the shoulder joint within an oblique plane.

G H

 SECTION 2.10 AXES 
2-5

FIGURE 2-9 An axis is an imaginary line around which motion occurs. 
This fi gure illustrates the motion of a bone within a plane and around an 
axis; the axis is drawn in as a red tube. This type of movement is known 
as an axial movement. A point has been drawn on the bone, and the arc 
that is transcribed by the motion of this point can be seen to move in a 
circular path.

Because a body part is often described as rotating around the axis, an 
axial movement can also be called a rotary movement, or even rota-
tion. Indeed, an axis is often referred to as an axis of rotation. How-
ever, referring to axial movements as rotary or rotation movements 
can be confusing because certain axial movements actually have 
the word  rotation within their name (spin axial movements such as 
right rotation, left rotation, lateral rotation, medial rotation), whereas 
other types of axial movement (roll axial movements such as fl exion, 
 extension, abduction, adduction) do not. Therefore it is easy to confuse 
these different types of axial movements with each other. Axial move-
ments (and in particular spin and roll axial movements) are discussed 
in Chapter 6, Sections 6.7 and 6.8.

Spotlight on AxesBOX
2-3
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23CHAPTER 2 Mapping the Human Body

2 ❍ Please note that an axis around which motion occurs is always 
perpendicular to the plane in which the motion is occurring. 

 ❍ An axial movement of a body part is one in which the body part 
moves within a plane and around an axis. 

 MEDIOLATERAL AXIS 

 ❍ A  mediolateral axis  is a line that runs from medial to lateral (or 
lateral to medial [i.e., left  to right or right to left ]) in direction 
(see Figure 2-10,  A ). 

 ❍ Movements that occur in the sagittal plane move around a 
mediolateral axis. 

 ❍ Th e mediolateral axis is also known as the  frontal-horizontal 
axis  because it runs horizontally and is located within the frontal 
plane. 6  

 ❍ When motion of a body part occurs, it can be described as oc-
curring within a plane. 
 ❍ If the motion is axial, it can be further described as moving 

around an axis. 
 ❍ Th erefore for each one of the three cardinal planes of the 

body, a corresponding  cardinal axis  exists; hence three 
cardinal axes exist (Figure 2-10,  A  to  C ). 6  

 ❍ For every motion that occurs within an oblique plane, a 
corresponding  oblique axis  exists (Figure 2-10,  D ). Th ere-
fore an infi nite number of oblique axes exist, one for each 
possible oblique plane. 

 ❍ Naming an axis is straightforward; simply describe its 
orientation. 
 ❍ Th e three cardinal axes are the mediolateral, anteroposterior, 

and superoinferior (vertical) axes (see Figure 2-10,  A  to  C ). 

 SECTION 2.11 PLANES AND THEIR CORRESPONDING AXES 
2-6

FIGURE 2-10 Anterolateral views that illustrate the corresponding axes for the three cardinal planes and 
an oblique plane; the axes are shown as red tubes. Note that an axis always runs perpendicular to the plane 
in which the motion is occurring. A, Motion occurring in the sagittal plane; because this motion is occurring 
around an axis that is running horizontally in a medial to lateral orientation, it is called the mediolateral axis. 
B, Motion occurring in the frontal plane; because this motion is occurring around an axis that is running 
horizontally in an anterior to posterior orientation, it is called the anteroposterior axis. C, Motion occurring in 
the transverse plane; because this motion is occurring around an axis that is running vertically in a superior to 
inferior orientation, it is called the superoinferior axis, or, more simply, the vertical axis. D, Motion occurring in 
an oblique plane; this motion is occurring around an axis that is running perpendicular to that plane (i.e., it is 
the oblique axis for this oblique plane).

A B C D
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 SUPEROINFERIOR AXIS 

 ❍ A  superoinferior axis  is a line that runs from superior to inferior 
(or inferior to superior) in direction (see Figure 2-10,  C ). 

 ❍ Movements that occur in a transverse plane move around a 
superoinferior axis. 

 ❍ Th e superoinferior axis is more commonly referred to as the 
 vertical axis  because it runs vertically. (Th is text will use the 
term  vertical axis  because it is an easier term for the reader/
student to visualize.) 6  

 ANTEROPOSTERIOR AXIS 

 ❍ An  anteroposterior axis  is a line that runs anterior to posterior 
(or posterior to anterior) in direction (see Figure 2-10,  B ). 

 ❍ Movements that occur in the frontal plane move around an 
anteroposterior axis. 

 ❍ Th e anteroposterior axis is also known as the  sagittal-horizontal 
axis  because it runs horizontally and is located within the sagittal 
plane. 6  

 SECTION 2.12 VISUALIZING THE AXES—DOOR HINGE PIN ANALOGY 

 ❍ To help visualize an axis for motion, the following visual 
analogy may be helpful. An axis may be thought of as the hinge 
pin of a door. Just as a body part’s motion occurs around its 

axis, a door’s motion occurs around its hinge pin, which is its 
axis for motion (Figure 2-11). 

A B
FIGURE 2-11 Anterolateral views that compare the axes of motion for movement of the arm with the axes 
of motion for a door that is moving (i.e., opening); the axes are drawn in as red tubes. A, A trap door in a fl oor 
that is moving. The person standing next to the door is moving the arm in the same manner in which the trap 
door is opening. These movements are occurring in the sagittal plane. If we look at the orientation of the hinge 
pin of the door, which is its axis of motion, we will see that it is medial to lateral in orientation. Note that the 
axis for the motion of the person’s arm is also medial to lateral in orientation. Hence the axis for sagittal plane 
motion is mediolateral. B, A trap door in a fl oor that is moving (i.e., opening). The person standing next to the 
door is moving the arm in the same manner in which the trap door is opening. These movements are occurring 
in the frontal plane. If we look at the orientation of the hinge pin of the door, which is its axis of motion, we will 
see that it is anterior to posterior in orientation. Note that the axis for the motion of the person’s arm is also 
anterior to posterior in orientation. Hence the axis for frontal plane motion is anteroposterior. 
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2

FIGURE 2-11, cont'd C, A door that is moving (i.e., opening). The person standing next to the door is 
moving the arm in the same manner in which the door is opening. These movements are occurring in the trans-
verse plane. If we look at the orientation of the hinge pin of the door, which is its axis of motion, we will see that 
it is superior to inferior in orientation (i.e., it is vertical). Note that the axis for the motion of the person’s arm is 
also superior to inferior in orientation. Hence the axis for transverse plane motion is vertical.

C
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A B

C

FIGURE 2-12 Anterior views that compare the axes of motion 
for movement of the head and neck with the axes of motion for the 
wheel of a pinwheel. The pin of the pinwheel represents the axis of 
motion of the pinwheel; the axes are drawn in as red tubes or a red 
dot. A, The motion of the person’s head and neck and the motion 
of the wheel of the pinwheel are in the sagittal plane; the axis for 
sagittal plane motion is mediolateral. B, The motion of the person’s 
head and neck and the motion of the wheel of the pinwheel are in 
the frontal plane; the axis for frontal plane motion is anteroposte-
rior (red dot). C, The motion of the person’s head and neck and the 
motion of the wheel of the pinwheel are in the transverse plane; the 
axis for transverse plane motion is vertical.

 ❍ Th e face of a clock is another good example of motion within a 
plane and around an axis. Th e hands of the clock move within 
the plane of the face of the clock. Th e pin that fastens the arms 
to the clock face is the axis around which the hands move. If the 
clock is oriented to be in the sagittal, frontal, or transverse plane 
relative to your body, then describing the orientation of the pin 
in each case illustrates the axis. 

 ❍ Another visual analogy that may be helpful for determining the 
axis of motion is a pinwheel. When a child blows on a pinwheel, 
its wheel spins in a plane, and the pin is the axis around which 
the wheel spins. If you orient the motion of the wheel in any one 
of the three cardinal planes, then naming the orientation of the 
pin of the pinwheel will name the axis for that plane’s motion 
(Figure 2-12,  A  to  C ). 

 SECTION 2.13 VISUALIZING THE AXES—PINWHEEL ANALOGY 
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