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Preface

When Dolores and I were invited by F. A. Davis to
rewrite Brunnstroms Clinical Kinesiology, we were honored
to be considered to undertake the project. In our own
respective programs half a country apart, we each “grew
up” with this text, as it was a required textbook for each
of us in our professional education programs.

Although the world of fiction contains several clas-
sical novels, from Oliver Twist to Catcher in the Rye,
there are very few textbooks, especially in the health
professions, that withstand the test of time and fall
within the category of “classics.” However, Brunnstrom'’s
Clinical Kinesiology is, indeed, one such textbook. The
mere fact that it is celebrating its Golden Anniversary
year of publication is evidence of its stand-alone pres-
ence in the world of health care. It was originally writ-
ten by Signe Brunnstrom when there were few text-
books in kinesiology and little research on the topic.
Her text began as a teaching manual for her students at
Columbia University and evolved into a book through a
grant from the Office of Vocational Rehabilitation. It
was her desire to provide kinesiological information
from a clinical perspective to assist professionals in their
own performance in the field of rehabilitation.

Her desire to meet the needs of professionals in
rehabilitation continues to be met today in this new and
updated version of her original textbook. We have
included information based on new evidence, applica-
tions based on new techniques, and chapters based on
new knowledge to expand Brunnstrom’s original text to
move her original idea of providing clinical applications
of kinesiology to rehabilitation into the 21st century.

Dolores and I first met when we spent an intensive
and productive weekend together developing a pro-
posal for this immense project. We instantly hit it off
and have been on the same wavelength throughout the
past 4 years as this project has moved from vision to
reality.

Our goal for this revision has been to keep the clas-
sic Brunnstrom touch in this text while moving its

information into the 21st century. We also wanted to
maintain Brunnstrom’s idea of this text as a book of use-
ful information that aids students and clinicians in their
understanding of body movement and its application in
the clinical world. If there is one criticism of many of
today’s kinesiology texts, it is that much of the informa-
tion includes biomechanical calculations and engineer-
ing perspectives rather than a clinical perspective.
Although there are individuals who prefer to include
these calculations and information, there are also many
who find such information unnecessary for students
becoming health care professionals.

Therefore, we have preserved Signe Brunnstrom's
perspective of approaching kinesiology from a clinical
perspective throughout this text. We have included only
essential calculations when they are necessary, as the
goal of this text is to provide clinical applications of
kinesiology rather than biomechanics. For this reason,
you will find this text thinner than other kinesiology
texts. The kinesiology presented in this book is perti-
nent to those individuals who perform as health care
providers for individuals in need of rehabilitation treat-
ments, prevention techniques, and corrective exercises.

It has been 50 years since Signe Brunnstrom’s first
edition was published and students began learning from
her wealth of information. The fact that this text con-
tinues to contribute to the education of health care stu-
dents today speaks to the scholarship, foresight, and
richness that Signe Brunnstrom infused within it
50 years ago. She appreciated the unique simplicity of
the body with its complexity of movement and wanted
other clinicians to share in her appreciation of how
wondrously it works. We do, too, and hope that this edi-
tion provides you with the enrichment and appreciation
of body motion the way Signe Brunnstrom’s early edi-
tions did for us. We will let you decide if we have
accomplished this goal.

Peggy A. Houglum
Dolores B. Bertoti

Vii
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Anna Signe Sofia Brunnstrom was born at Karlberg
Castle (the Swedish Military Academy) in Stockholm,
Sweden, on January 1,1898. She was the second daugh-
ter of Captain Edvin Brunnstrom and his wife Hedwig.
She died in Darien Convalescent Center in Darien,
Connecticut, on February 21, 1988. During the 90 years
of her life, she served in many capacities. She was a
master clinician, scholar, translator, researcher, educator,
author, lecturer, mentor, traveller, and humanitarian.
Her reputation as a physical therapist was known
worldwide.

At age 16, she entered Uppsala College, where she
studied sciences, history, geography, and gymnastics. In
1917, she passed the required examination to enter the
Royal Institute for Gymnastics in Stockholm. The
Institute was founded by fencing master Per Henrik
Ling in 1813. Ling developed a system of medical gym-
nastics, called “Swedish exercises” that spread across
Europe and later into the United States. His exercises
were unusual at the time because hands-on resistance or
assistance was applied by the therapist. Ling’s tech-
niques became the foundation for many of the treat-
ment approaches that Miss Brunnstrom would use in
her future work. At the Institute, she excelled in calis-
thenics and graduated on May 30, 1919, with the title
of “Gymnastikdirektor.”

In 1920, Miss Brunnstrom went to Berne,
Switzerland, to work with a physical therapist. A year
later, she established her own “Sjugymnastik Institute”
in Lucerne. There she gained a reputation as a therapist
treating disabled children with scoliosis and poliomyelitis.
She also established an evening program for working
women in need of remedial exercise.

She left Switzerland in 1927 and travelled to
New York City, where she accepted a position in exercise
therapy at the Hospital for the Ruptured and Crippled
(later to be renamed the Hospital for Special Surgery).
Fourteen Scandinavians worked in the physiotherapy

department, and Miss Brunnstrom became the person to
whom they all looked for advice as a generous and
patient friend. To make ends meet during the depression
years, Miss Brunnstrom became a physical training
instructor in the gymnasium of the Metropolitan Life
Insurance Company. There she applied her ideas about
physical education for working women and started
special remedial exercise classes. She worked for
Metropolitan on and off for 20 years and also offered
“Swedish massage” to private patients, received referrals
from physicians, and taught exercise classes at New York
University.

In 1931, Miss Brunnstrom was admitted to Barnard
College, where she took nine credits in chemistry and
three credits in English. Recognizing that she could
successfully handle American university work, she then
enrolled at New York University, where as a part-time
student she earned a Master’s degree in physical educa-
tion and a Master of Arts degree in education.

On November 26, 1934, at age 36, Anna Signe Sofia
Brunnstrom became a citizen of the United States of
America and officially had her name changed to Signe
Brunnstrom.

Only 6 years after she came to New York, her first
article in English, “Faulty Weight Bearing with Special
Reference to Position of the Thigh and Foot”
(Physiother. Rev. 15 [3], 1935), was published. This arti-
cle was the forerunner of 22 clinical articles; several book
chapters; three voluminous research reports; numerous
abstracts and book reviews (including many translations
of classic European work); several films; and three major
textbooks on prosthetic training, kinesiology, and hemi-
plegia movement therapy. She also read and translated
the works of major European and American scientists
and brought them to the kinesiology literature. These
scientists included Blix, Borelli, Bethe and Franke,
Braune and Fisher, Elfman, Duchenne, Fick, Inman,
Marey, Magus, and the Weber brothers.



x Biographical Sketch of Signe Brunnstrom, 1898-1988

Signe Brunnstrom remains one of the most produc-
tive contributors to the body of physical therapy knowl-
edge. Through her students and writings, she has left a
great legacy to practicing physical and occupational
therapists.

In 1938, Miss Brunnstrom was appointed an
instructor of therapeutic exercise at New York
University. She taught there until 1942 and later in
1948, when she joined the faculty of the Institute for
Rehabilitation Medicine as a research associate working
on a suction socket study sponsored by the Veterans
Administration and NYU.

In the spring of 1941, with the United States still not
drawn into World War II, Miss Brunnstrom applied
through the American Red Cross to serve as a civilian
physical therapist in a military hospital. She was
assigned to the physical therapy department at
Sheppard Field, Texas, with the Army Air Corps. She
left Texas 2 years later, hoping to enlist in the US Army
Medical Specialist Corps, but was refused because of
her age (she was 45). She then enlisted in the US Navy,
and in 1943 reported to the Navy Hospital at Mare
Island, California, as the officer in charge of physical
therapy. It was there, while working with a young naval
medical officer, Dr. Henry Kessler, that she made major
contributions to the rehabilitation of amputees. After
the war, Dr. Kessler founded the well-known Kessler
Institute of Rehabilitation in West Orange, New Jersey.
Miss Brunnstrom was discharged from the Navy in
1946 with the rank of lieutenant.

After the war, Miss Brunnstrom participated in
prosthetic research at the University of California and
New York University. In addition, she was Director of
Professional Education at the Kessler Institute. She
was also a clinical consultant at the Burke Foundation
in White Plains, New York, the New York State

Rehabilitation Hospital at West Haverstraw, and the
Veterans Administration; she was also a visiting instruc-
tor at Stanford University in California. In 1951, she
was awarded a Fulbright Lectureship to Greece, where
she worked on developing a school of physical therapy
and trained aides to carry out amputee exercise pro-
grams. Throughout this time, Miss Brunnstrom was in
great demand to conduct continuing education courses,
seminars, and workshops.

From 1955 through 1971, one of Miss Brunnstrom’s
many professional activities was teaching kinesiology to
physical and occupational therapy students at the
College of Physicians and Surgeons, Columbia University,
New York. A teaching grant from the US Office of
Vocational Rehabilitation enabled her to prepare a lab-
oratory manual for the students. The manual was devel-
oped into the textbook Clinical Kinesiology, which was
published in 1962. This was the first American kinesi-
ology text to be written for physical and occupational
therapy students. Before this time, most kinesiology
textbooks were oriented to physical education and
athletic activities.

Signe Brunnstrom received numerous honors and
awards, including the US Navy Medal of Merit in
1945, the Marian Williams Research Award presented
by the American Physical Therapy Association
(APTA) in 1965, the University Citation of the State
University of New York at Buffalo (equivalent to an
honorary doctorate) in 1973, and an appointment to
honorary membership in the Union of Swedish
Physical Therapists in 1974. In 1987, the Board of
Directors of APTA renamed the Award for Excellence
in Clinical Teaching in her honor. The award is now
known as the Signe Brunnstrom Award for Excellence
in Clinical Teaching.

—Jay Schleichkorn, PhD, PT
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Introduction

This book is written with a strong clinical base and per-
spective. The minimal biomechanical elements in this
book are included only to allow an understanding of the
clinical importance of these applications. The book is
written with the intent of direct application of informa-
tion to clinical, functional, and practical use. To that
end, throughout the chapters there are Practice Points.
These are special inserts that are related to the topic at
hand and provide special clinical insight, information,
or application of the topic discussed. The experience of
the authors enables these “tidbits” of clinical reality to
bring meaning to the information presented. The start
of each chapter presents a Clinical Scenario. These clin-
ical scenarios are again addressed at the end of the
chapter, after the reader has acquired insight and infor-
mation that assists him or her in realizing the signifi-
cance of the scenario. Clinical relevance of information
is repeated throughout the chapters to encourage stu-
dents to see why it is important to know and under-
stand the concepts presented throughout the text. The
end of each chapter includes two types of exercises: dis-
cussion questions and lab activities. The discussion
questions are thought-provoking as well as reminders of
the more important take-home points of the chapter.
The lab activities may be performed in small groups or
individually and are intended to apply hands-on ele-
ments of the lessons within the chapter.

Since this is likely an introductory text for individu-
als seeking to eventually move into biomechanics, we
have introduced mathematical formulas and concepts in
English, not metric, values. We realize that most profes-
sional publications require metric values, but since many
students have yet to progress in their careers to realize
the significance or size of the numbers in terms of force
or applications made either to or by the body, we prefer
to put these formulas in the more familiar terms of the
English measurement system.

Information in this text is divided into four units.
Each unit contains specific information that falls under
the umbrella of a single element within kinesiology.
Kinesiology is broken down into these units to allow
the reader to build on the information obtained in one
unit to better understand the next, successive unit. The
first unit is basic to understanding the other units of the
book. It deals with the basic information that is relevant
to the understanding of how the body functions from a

kinesiological perspective. Chapter 1 provides informa-
tion on the basic structure and function of joints and
muscles as well as planes and directions of motion.
Chapter 2 involves the physical concepts that produce
forces and torque, create levers, and how these impact
body movement. Although it discusses physics con-
cepts, it does so with a clinical approach, placing little
emphasis on the mathematical methodology and more
emphasis on the functional application. To provide a
total perspective on body movement, Chapter 3
includes information on muscles and how they are con-
structed, how they function neurologically, and how
they utilize energy for motion. Motor control and the
body’s ability to function dynamically through the
interaction of multiple systems are presented. Chapter 4
is the final chapter of this unit, and it presents the vari-
ous types of muscle contractions and how their func-
tions change during motion. Whereas Chapter 3 dis-
cusses muscle function from a neurological approach,
Chapter 4 discusses muscle’s mechanical features, how
changing length of muscle and altering angles of joints
changes a muscle’s ability to perform. It also looks at the
main physical factors that determine muscle strength.

The second and third units utilize information from
the first unit to develop a clinical understanding of how
the body performs from a kinesiological perspective.
These two units are divided into upper and lower
extremities with the axial skeleton placed between
them. Each of these chapters within these two units
approaches its specific body segment in similar fashion:
The bones and joints are presented and followed by a
review of the muscles. Once this basic information is
provided, how the segment functions is addressed, pro-
viding details that are unique for each body segment.
Chapter 5 presents information on the shoulder com-
plex. Chapter 6 delves into the elbow and forearm.
Chapter 7 is written by an occupational therapist and
deals with the complexities of the wrist and hand.
Chapter 8 provides information on the axial skeleton
and is written by a physical therapist with expertise on
the spine. Chapters 9, 10, and 11 provide information
on the hip, knee, and foot and ankle, respectively.

Unit 4, the final section of this text, puts all of the
information in the previous three units into practical
application for activities from those we perform on
a daily basis to specific sport and leisure activities.

XxXiii



xxxiv Introduction

It provides the reader with application of the concepts
introduced in the first unit and combines them with
information about the specific body segments provided
in the second and third units to create a total picture of
kinesiology. Most clinicians are required to utilize their
kinesiological knowledge to provide appropriate plans
of care for the individuals they treat. After separating
kinesiology into small tidbits to allow the reader to
grasp the information, this last unit puts it all together
to create the complete picture of what kinesiology is
and how it is used in health care. Chapter 12 presents
information on posture, stance, and gait. Topics include
the joint motions, muscle activity, and forces seen in
normal gait; the development and changes that occur in
normal gait; and pathological gaits commonly seen
clinically. It also goes beyond walking gait and analyzes
running gait. Chapter 13 provides kinesiological analy-
sis of activities of daily living. Sequences of movement,
joint requirements, and muscle activity are analyzed for
daily activities such as moving around on the floor,
moving from sitting to standing, and lifting; analyses of

examples of work and household tasks are also provided.
Chapter 14, written by an occupational therapist, pro-
vides special attention to upper extremity tasks and
their analysis. Upper extremity tasks in this chapter are
divided into tasks of the shoulder girdle, elbow, fore-
arm, and wrist to provide the reader with in-depth
analysis of common activities performed by these
joints. Analysis of sports movements is the topic of
Chapter 15. Sports are divided into competitive and
recreational sports and are all commonly occurring
activities at all levels of competition and within the
greatest age range of participants.

As was mentioned, this book takes a strong clinical
approach to kinesiology. It is not a biomechanics book,
but a kinesiology text that presents information that is
directly applicable to the concerns, needs, and functions
of clinicians. It is meant to serve the purpose of provid-
ing present and future clinicians with the ability to
appreciate human motion, understand relevant kinesio-
logical application, and produce successful treatment
results.
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