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digital sheaths

(cord and accessory parts)

text. The illustrations were first conceptualized by Dr. Neumann and then meticulously
rendered to their pre-colored state through the unique talents of Elisabeth Roen Kelly.
Dr. Neumann states, “The artwork really drove the direction of much of my writing. I
needed to thoroughly understand a particular kinesiologic concept at its most essential
level in order to effectively explain to Elisabeth what needed to be illustrated. In this
way, the artwork kept me honest; I wrote only what I truly understood.”

Dr. Neumann and Ms. Kelly produced three primary forms of artwork for this text.
Elisabeth depicted the anatomy of bones, joints, and muscles by hand, creating very
detailed pen-and-ink drawings (Figure 1). These drawings started with a series of pencil
sketches, often based on anatomic specimens carefully dissected by Dr. Neumann. The
pen-and-ink medium was chosen to give the material an organic, classic feeling. Color
was added to these drawings in this edition by a talented and dedicated team of illustra-
tors: Craig Kiefer, Kimberly Martens (from the art studio of Martens & Kiefer), and
Claudia Grosz. Craig Kiefer, who led the colorization team, worked diligently with Dr.
Neumann to develop a process of adding color that maintained the integrity of Ms.
Kelly’s original line art.
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FIGURE 1

The second form of art used a layering of artistic media, integrated with the use of
computer software (Figure 2). Neumann and Kelly often started with a photograph that
was transformed into a simplified outline of a person performing a particular movement.
Images of bones, joints, and muscles were then electronically embedded within the
human outline. Overlaying various biomechanical images further enhanced the resultant
illustration. The final design displayed specific and often complex biomechanical con-
cepts in a relatively simple manner, while preserving human form and expression. Final
coloring was skillfully provided primarily by the team of Kiefer, Martens, and Grosz.
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A third form of art was specifically developed by Neumann and Kelly for this edition
(Figure 3). With the help of software, prepared anatomic specimens were rendered to a
textured three-dimensional shape. The depth and anatomic precision of these images
provides important insight into the associated kinesiology.
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Preface

am pleased to introduce the second edition of Kinesiology

of the Musculoskeletal System: Foundations for Rehabilitation.

This edition is a natural offspring of the first, expanding
upon many new concepts that have been fueled by a rapidly
growing body of knowledge. Over 2000 references are cited
in this second edition to support the science and clinical
relevance behind the kinesiology. Any respected textbook
must continue to grow and keep pace with the expanding
knowledge base of the discipline and the professions it helps
support.

The overwhelming popularity of the illustrations created
in the first edition stimulated the efforts to take the art in the
second edition to the next level. Every piece of art was revis-
ited and thoroughly examined, and virtually every piece was
revised. Through the full colorization of the existing work as
well as the creation of many new or modified illustrations,
the artwork in this edition has been significantly upgraded.
As in the first edition, the art drives much of the teaching of
this textbook.

Many new instructional elements have been added to the
second edition, such as Study Questions and a section called
Additional Clinical Connections. These clinical connections
allow the students to apply their newly learned kinesiology
to specific and often complex clinical situations. Further-
more, a more extensive website has been developed to extend
the teaching effectiveness of this book.

Naturally, I used the first edition of the text to teach my
classes on kinesiology to students at Marquette University.
The close working relationship among the textbook, students,
and I generated many practical ideas on ways to improve the
writing, the organization or flow of topics, and clarity of
images. Many improvements in both the text and illustrations
are a result of the direct feedback I have received from my
own students, as well as from other students and instructors
around the United States and in other countries. As the
second edition finds its way into the classrooms of universi-
ties and colleges, I look forward to receiving continued feed-
back and suggestions on improving this work.

Background

Kinesiology is the study of human movement, typically
pursued within the context of sport, art, or medicine. To
varying degrees, Kinesiology of the Musculoskeletal System: Foun-
dations for Rebabilitation relates to all three areas. This textbook
is intended, however, primarily to provide kinesiologic foun-
dations for the practice of rehabilitation, which strives to
optimize functional movements of the human body.
Although worldwide the subject of kinesiology is presented
from many different perspectives, I and my contributing
authors have focused primarily on the mechanical and physi-
ologic interactions between the muscles and joints of the

body. These interactions are described for normal movement
and, in the case of disease, trauma, or otherwise altered mus-
culoskeletal tissues, for abnormal movement. I hope that this
textbook provides a valuable educational resource for a wide
range of health- and medical-related professions, both for
students and clinicians.

Approach

This textbook places a major emphasis on the anatomic detail
of the musculoskeletal system. By applying a few principles
of physics and physiology to a good anatomical background,
the reader should be able to mentally transform a static ana-
tomic image into a dynamic, three-dimensional, and rela-
tively predictable movement. The illustrations created for
Kinesiology of the Musculoskeletal System are designed to encour-
age this mental transformation. This approach to kinesiology
reduces the need for rote memorization and favors reasoning
based on mechanical analysis, which can assist students and
clinicians in developing proper evaluation, diagnosis, and
treatment related to dysfunction of the musculoskeletal
system.

This textbook represents the synthesis of nearly 35 years
of experience as a physical therapist. This experience includes
a rich blend of clinical, research, and teaching activities that
are related, in one form or another, to kinesiology. Although
I was unaware of it at the time, my work on this textbook
began the day I prepared my first kinesiology lecture as a
brand-new college professor at Marquette University in 1986.
Since then, I have had the good fortune of being exposed to
intelligent and motivated students. Their desire to learn has
continually fueled my ambition and love for teaching. As a
way to encourage my students to listen actively rather than
to transcribe my lectures passively, I developed an extensive
set of kinesiology lecture notes. Year after year, my notes
evolved, forming the blueprints of the first edition of the text.
Now, eight years later, I present the second edition of this
text.

Organization

The organization of this textbook reflects of the overall plan
of study used in my two-semester kinesiology course sequence
as well as other courses in our curriculum The textbook
contains 15 chapters, divided into four major sections. Section
I provides the essential topics of kinesiology, including an
introduction to terminology and basic concepts, a review of
basic structure and function of the musculoskeletal system,
and an introduction to biomechanical and quantitative
aspects of kinesiology. Sections II through IV present the spe-
cific anatomic details and kinesiology of the three major
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regions of the body. Section II focuses entirely on the
upper extremity, from the shoulder to the hand. Section 111
covers the kinesiology of the axial skeleton, which includes
the head, trunk, and spine. A special chapter is included
within this section on the kinesiology of mastication and
ventilation. Section IV presents the kinesiology of the
lower extremity, from the hip to the foot. The final chapter
in this section, “Kinesiology of Walking,” functionally inte-
grates and reinforces much of the kinesiology of the lower
extremity.

This textbook is specifically designed for the purpose
of teaching. To that end, concepts are presented in layers, start-
ing with Section I, which lays much of the scientific founda-
tion for chapters contained in Sections II through IV. The
material covered in these chapters is also presented layer by
layer, building both clarity and depth of knowledge. Most
chapters begin with osteology—the study of the morphology
and subsequent function of bones. This is followed by arthrol-
ogy—the study of the anatomy and the function of the joints,
including the associated periarticular connective tissues.
Included in this study is a thorough description of regional
kinematics, from both an arthrokinematic and osteokinematic
perspective.

The most extensive component of most chapters in Sec-
tions II through IV highlights the muscle and joint interactions.
This topic begins by describing the muscles within a region,
including a summary of the innervations to both muscles and
joint structures. Once the shape and physical orientation of
the muscles are established, the mechanical interplay between
the muscles and the joints is discussed. Topics presented
include: strength and movement potential of muscles;
muscular-produced forces imposed on joints; intermuscular
and interjoint synergies; important functional roles of muscles
in movement, posture, and stability; and the functional rela-
tionships that exist between the muscles and underlying
joints. Multiple examples are provided throughout each
chapter on how disease, trauma, or advanced age may cause
reduced function or adaptations within the musculoskeletal
system. This information sets the foundation for understand-
ing many of the evaluations and treatments used in most
clinical situations to treat persons with musculoskeletal as
well as neuromuscular disorders.

Distinctive Features

Key features of the second edition include the following:
Full-color illustrations

Special Focus boxes

Chapter at a Glance boxes

Additional Clinical Connections boxes

Study questions

Evidence-based approach

Ancillary Materials

An Evolve website has been created specifically to accompany
this textbook and can be accessed via the following link:
http://evolve.elsevier.com/Neumann. A wealth of resources
is provided to enhance both teaching and learning, as follows:

For the Instructor

» Image Collection: All of the textbook’s artwork is repro-
duced online for download into PowerPoint or other
presentations.

» Lab Ideas

For the Student and Instructor

» Video Clips: Video segments are provided to highlight
kinesiologic concepts discussed in the text. These include
videofluoroscopy of joint movements, demonstrations of
persons with partial paralysis showing how to substitute
for muscle weakness, and various methods of teaching
concepts of kinesiology.

* Answers to Study Questions: Detailed answers to the
study questions provide reinforcement for the material
covered in the textbook.

* Answers to Biomechanical Problems contained in
Appendix I

* References with links to Medline Abstracts: Medline
links to the references found in the textbook help students
with their research.

* Yearly Citation Updates: The website will be updated
yearly by the author with references on current research
related to kinesiology.
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