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INTRODUCTION
David S. Walther, D.C.
Chairman, Education Committee

This twenty-third collection of papers of members of the
International College of Applied Kinesiology contains fifty-eight
papers by forty-three authors. The papers will be presented by
the authors to the general membership at the Summer Meeting of
the ICAK in Washington, DC, June 3-6, 1987. The authors welcome
comments and further ideas on their findings. You may talk with
them at the meeting or write them directly; addresses.are given
on the Table of Contents page.

The manuscripts are published by the ICAK as presented by
the authors. There has been no effort to edit them in any way;
however, they have been reviewed by members of the Education
Committee for originality and to determine that they follow the
"Instructions to Authors of Collected Papers" published by the
ICAK. The primary purpose of the ICAK in publishing the Collected
Papers is to provide an interchange of ideas to stimulate
improved examination and therapeutic methods in applied
kinesiology.

Neither the International College of Applied Kinesiology,
nor the Executive Board, nor the Examining Board necessarily
endorses, approves of, or vouches for the originality or
authenticity of any statements of fact or opinion in the papers.
The opinions and positions stated are those of the authors and
not by act of publication necessarily those of the International
Board of Applied Kinesiology, the Executive Board, or the

Examining Board.
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MESSAGE FROM THE CHAIRMAN

The International College of Applied Kinesiology continues
to flourish as a forum in which doctors in the healing
professions can present their ideas and their research. By
contributing to the collected papers, members have the
opportunity fto be heard and to be guided in their further
efforts through the feedback of their colleagues.

The collected papers include a compilation of research
reports, validation studies, case reports and intellectual
discourses on various aspects of Applied Kinesiology. Some of
the papers represent "seeds" which will grow into powerful
diagnostic and therapeutic procedures.

The members of the International College of Applied
Kinesiology are to be congratulated, not only for contributing
to this collection of papers, but for receiving them, studying
them and assisting their authors in the further development of
their ideas, concepts and procedures. Through the synergistic
effects of helping ourselves and each other fo grow, we become
a more powerful team, and our contribution to the healing arts
and to the health of the world's people muitiplies in an
exponential manner.
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Instructions to Authors of Collected Papers

The Collected Papers of the Members of the ICAK
are published twice annually, at the summer and winter
meetings. Manuscripts are reviewed for format, original-
ity, and quality for reproduction. There is no review for
authenticity of material. The ICAK recognizes that the
usual procedure for selection of scientific papers is a
blind review. The purpose of the Collected Papers of
the Members of the ICAK is to stimulate creative
thinking among its members. These papers are distrib-
uted only to the members of the ICAK for general
evaluation and for the members to place into perspective
the validity of the described approach. The purpose is
to place before the membership primary observations
which may lead to scientific investigations, new areas of
research, and in-depth study, inspiring progress in the
field of applied kinesiology.

Statements and opinions expressed in the articles
and communications in the Collected Papers of the
Members of the ICAK are those of the author(s); the
editor(s) and the ICAK disclaim any responsibility or
liability for such material.

Manuscripts are accepted by the ICAK for considera-
tion to publish, with the understanding that they
represent original unpublished work. Acceptance of the
manuscript by the ICAK does not necessarily imply
acceptance to publish. The author may appeal any
paper rejected to a committee composed of members of
the Education and Research Advisory Committees. The
decision of this committee on publishing the paper will
be final.

Following are the current requirements which will be
applied to the Summer 1987 papers which are due
March 15, 1987:

1. The paper must be an original work and deal
specifically with applied kinesiology examination and/or
treatment techniques. Various techniques may be dis-
cussed if they are correlated with applied kinesiology
manual muscle testing examination.

2. The paper must begin with the title, author’s
name, and an abstract. The abstract should be a brief
description of the content of the article.

3. The body of the article is to follow the abstract
and include an introduction, discussion, research
procedure, and discussion of findings. Any or all of
these topics may need to be addressed, depending
upon each paper.

4. The paper is to end with a short summary of
the author’s conclusions.

5. Quotes should be short, usually no longer than
three lines, and should be referenced, giving credit to
the original author. All referenced articles, books, or
persons other than the author must be properly

referenced at the end of the paper; for example, David
S. Walther, Applied Kinesiology, Volume I — Basic
Procedures and Muscle Testing (Pueblo, CO: Systems
DC, 1981). If an article in a journal is referenced, the
notation should read as follows: Walter Schmitt, Jr.,
“Fundamentals of Fatty Acid Metabolism — Part 1I,”
The Digest of Chiropractic Economics, Vol. 28, No. 2
(Sept/Oct 1985).

6. Any quotation of copyrighted material that is
longer than that noted above must be accompanied by
permission to print from the author and/or copyright
holder. The permission must specifically note that the
material is to be printed in the Collected Papers of the
Members of the International College of Applied
Kinesiology, copyrighted by the International College of
Applied Kinesiology.

7. All art work must be original, or permission to
print must be obtained from the author or artist,
referenced in the article, and a copy of the authorization
sent along with the article at the time of submission for
printing in the Collected Papers.

8. Terminology or procedures that might be unfamil-
jar to some readers should be referenced at the end of
the paper.

9. Any material that is copyrighted by the author
must include permission for the ICAK to reproduce the
paper and any accompanying graphs, illustrations, etc.,
at any time and in any manner that the ICAK so
chooses.

10. The bedy of the article should be double-spaced
on plain paper. No papers typed on office letterhead will
be accepted. The manuscript must be clear copy with
dark print to ensure adequate reproduction in the
Collected Papers. The margin on both sides of the
paper must be a minimum of %", and the top and
bottom margins ¥” when relating to 84" x 11" letter-
size paper. European authors should make note of the
copy height of the American standard 11" paper size,
which relates to approximately 28 cm.

11. Manuscripts that do not meet the above
qualifications will be returned to the author, with
recommendations for bringing the paper into ICAK
guidelines for possible future publication. ,

12. Currently the articles to be published should be
sent to the Education Committee Chairman in triplicate.
The Education Committee Chairman is David S.
Walther, D.C., 275 West Abriendo Avenue, Pueblo,
CO 81004.

It is planned to establish a Publicaﬁons Committée
in the near future to review all ICAK publications.
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A FUNCTIONAL NEURCLOGICAL LOOK AT

SPACE MOTION SICKNESS (SMS)

by
Michael D. Allen, D.C., N.D.

ABSTRACT
The purpose of this paper is to present some of the
possible physiological causes of the space motion
sickness (SMS) syndrome, and present a possible
technique for its evaluation and treatment using
functional neurology and applied kinesiological
procedures. A considerable amount of contemporary
research findings support the ideas presented herein.
NASA research has been directed toward the vestibular
mechanism as a source of "sensory conflict". This
paper will discuss tonic neck receptors and tonic
labrynthine reflexes as the etiological factor, and
present techniques for their correction.

INTRODUCTION

As we experience it on Earth, motion sickness begins with stomach
discomfort, nausea, vomiting, pallor cold sweating, ané other autonomic
manifestations. Virtually everyone is susceptible if stimulated in the

right way for long enough.

Apparently, motion sickness results whenever the central nervous system
receives, for long enough, information ¢tout the orientation or movement
of the body which is unexpected or unfamiliar compared with previous

sensory-motor experience. This is generally referred to as the "sensory

conflict theory".

FUNCTIONAL NEUROLOGY AND SMS



The muscle receptors, muscle spindle afferents, and golgi tendon organs,
once believed to play no role in proprioception or kinesthesis, are now
generally acknowledged to be of importance in determining limb position

and human spatial orientation." (1)

Attempts to predict who would experience space sickness, based on who
got sick during tests on the ground, have thus far failed. This led
some physiologists to conclude that space sickness must somehow be

fundamentally different from motion sickness.

All special sense organs have a dual function. The ears are necessary
for hearing and vestibular fuﬁction; the nose is responsible for smell

| and breathing; the skin is a third kidney as well as a huge sensory
receptor; the tongue provides speech as well as taste. The eyes,
however, have the distinction of being the most neurologically important

special sense organs in the human body.

Not only are the eyes important for giving sight, but they are also
important for catagorizing and storing sensory input data into, and
accessing appropriate motor response data from the central nervous
system. They are never still. They constantly twitch and move in
response to their environment. In short, your eyes are to your body

what a hard disk is to a computer.

The most generally accepted current theory of motion sickness genesis is

the "sensory conflict"™ hypothesis. (2) According to this theory, motion

FUNCTIONAL NEUROLOGY AND SMS
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sickness is the result of conflict between spatial orientation signals

coming from two or more different sources.

In response to sensory conflict, a temporary state of involuntary eye
movement is induced. This is called nystagmus. Nystagmus is one of the

several symptoms of space motion sickness.

Nystagmus can be temporarily induced by slowly pulling the tape from a
tape measure while the subject watches the inches come out of the
roller. This technique briefly takes the eyes out of sensory conflict
with the ears in general, and the tonic labrynthine reflexes in
specific. Inducing this state puts the nystagmus "on display”. From

there, the phenomenon can be observed relative to the rest of the body.

The vestibular system functions upon the integrity of the tonic neck
receptors and tonic labrynthine reflexes (TNR/TLRs). The condition of
the later dictates the function of the former. Both are primative and
complex, but one is the medium for the other. The TLRs are a higher
priority than the TNRs. The space motion sickness (SMS) syndrome is a
syndrome of sensory conflict and rearrangement. It is caused by TNR/TLR
dyspoenesis relating to, but not caused by vestibular — and other —

imbalances.

Until now, the principal research has only been directed toward the
vestibular system as it related to SMS. The results have been minimal

in their prediction of susceptibility to SMS symptoms, however. It is

FUNCTIONAL NEUROLOGY AND SMS



for this reason that the author feels a fresh new look must be taken
toward SMS, and discuss and observe it in light of more basic, yet

advanced TNR/TLR "functional neurology". (3)

SMS is more than just a syndrome. A syndrome, by medical standards, is
a collection of signs and symptoms found in a diseased state. SMS is
actually a functional neurophysiological dysfunction. If we can
understand it on a functional level, it can be treated on that level to
remove the adaptation causing the dysfunction and re-establish the
systemic resistance necessary to produce functional neurophysiology.
SMS is not a pathological condition. It cannot be successfully treated
with medications. It is a functional dysfunction. In order to fix it,

it must first be evaluated with the correct perspective.

Some astronauts get SMS and others do not. This shows it is abnormal.
More properly, SMS is a normal functional state given the level of
adaptation of the subject's nervous system. But the fact remains that
the system is not neurology functioning at its optimal level. It may be

optimal for its present functional state, but not optimal for health.

By medical standards, these astronauts are healthy people. Each
astronaut candidate competes against every other astronaut candidate in
the areas of health and physical fitness. (4) The standards were

published in 1977 in the Medical Evaluation and Standards for Astronaut

Selection: NASA Class I —— Pilot Astronaut, and NASA Class II -- Mission

Specialist. By functional neurological standards there were dispoenetic

FUNCTIONAL NEUROLOGY AND SMS
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signals causing a syndrome with specific symptoms.

The nervous system will do everything necessary to adapt in order to
survive. It will make optimal changes relative to its level of
adaptation, and available choices to meet its goals of homeostasis. 1Its
ability to choose mechanisms of adaptation are extraordinary and its
options to do so are countless. It does its best at the time, but the
results of that action may lead to further adaptation and peripheral

stress.

SMS must be solved, Time seems to relieve the symptoms of SMS, but time
is not a cure; it is the substrate upon which the nervous system

carefully chooses its options of adaptation.

Space Medicine Today

A brief review of American and Soviet space travel is helpful in
understanding and controlling the physiological changes produced by
exposure to weightlessness. Dietlein and Johnson (5) developed a list
of biomedical problems that were significant over the last 20 years of
manned space travel. The space motion sickness (SMS) syndrome was first

in the list of priority problems.

FUNCTIONAL NEUROLOGY AND SMS



DISCUSSION

Two of the biggest medical obsticles facing those who travel through
outer space are SMS, and the demineralization of bone. Since SMS is a
syndrome, it has signs and symptoms that can be treated if we can
properly identify them and correct their aberrant display (i.e., remove
the adaptation and re-establish resistance to the nervous system and

tissues).

American MannedﬁSpace Program

During the 17 missions of the Mercury and Gemini programs, we found out
that man can live in space for extended periods of time. Many
experiments were designed and successfully carried out to allow the

Apollo program to lead us to the moon.

For the first time in the United States' space effort, Apollo astronauts

showed specific vestibular disturbances incident to space flight. (6)
With the exception of the Soviet cosmonauts (Titov on Vostok 2, 1961),
there was no record of any motion sickness symptoms prior to the Apollo
missions. This problem gained swift attention during the Apollo
missions and was labeled "space motion sickness" (SMS). "In Apollo 8
and 9 flights, five of the six crewmen suffered some degree of motion
sickness, ranging from stomach awareness in three to actual sickness in
two others. 1In one case, the severity of the vestibular disturbance
required a postponement of inflight completion of some parts of the

flight plan.” (7)

FUNCTIONAL NEUROLOGY AND SMS
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Project Skylab

Skylab was the first opportunity to study problems of habitability and
physiological adaptation in space over an extended period of time. The
missions were of significantly longer duration than ever before.

Skylabs 2, 3 and 4 lasted 28, 59 and 84 days respectively. This meant
that the physiological changes recorded in earlier flights could be
studied in greater detail. It was now possible to detail the process of

physiological adaptation to the weightless environment of space.

None of the astronauts became space sick during the first Skylab
mission. They were closely monitored for the signs and symptoms without
result. However, one of the astronauts did take some medication

immediately after entry into orbit.

There were severe motion sickness symptoms noted in the second Skylab
crew. "In one case, the motion sickness appeared within an hour after
insertion into orbit while the crew member was in the act of removing
his space suit. This is the [quickest] appearance of motion sickness in

orbital flight on record". (8)

Since SMS created such & problem for Skylab 2, special precautions were
taken by the third Skylab crew. They tried routines from flying
aerobatic maneuvers on the day prior to the mission, to following a

planned schedule for anti-motion sickness medication during the early

FUNCTIONAL NEUROLOGY AND SMS



days of the mission. Two of the crew members experienced motion
sickness, with symptoms from one astronaut persisting well into

the fourth day of the mission. (9)

The members of the three Skylab crews gave their subjective
reports of inflight vestibular experiments. It was concluded that
SMS, (1) remains a problem, (2) is not predictable by the usual
Earth-bound tests, and (3) can be alleviated somewhat by the

prophylactic administration of medications.

The Space Transportation System (Space Shuttle; STS)

The first successful orbital flight of the Space Shuttle was on
April 12, 198l1. Biomedical information obtained from the early
test flights of the Space Shuttle (STS 1, 2, 3, and 4)

substantiated earlier findings of the incidence of space motion

sickness,

Soviet Manned Space Program

Vostok Program

Yuri Gagarin was the first man to reach outer space. His historic
flight took place on August 12, 1961, completing one orbit in 108
minutes. All Gagarin's psychological and physiological functions

were normal during his short ride. Nearly four monthé later, Air

FUNCTIONAL NEUROLOGY AND SMS
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Force Major Gherman Titov completed 17 orbits in Vostok 2. This
flight took one day. The cosmonaut experienced symptoms of
spatial disorientation and motion sickness. This was the first
indication of what was to be the most important and persistent

problem to face space travelers.
The Weightless Environment

Understand the human physiological response to weightlessness
requires knowledge of the basic mechanisms. This can only come
from observing an unspoiled environment; true observation without
intervention. This then leads to the application of what is
learned. Observation alone is difficult since the crewmember's
health is the responsibility of the medical personel.
6ccasionally medical intervention is required, which further

complicates the research process.

By virtue of their inflight duration, the Skylab and Salyut
missions generated a wealth of biomedical information that
indicate definite treads and allow certain hypothesis regarding

the acute reaction to a zero gravity environment.

The data accumulated during pre-flight, beginning of the flight (one
gravity set point), inflight and post-flight operations, has been

considered to be at homeostasis in the one-gravity environment.

FUNCTIONAL NEUROLOGY AND SMS
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For example, neurovestibular symptoms are absent in pre-flight
operations, still absent at the one gravity set point, and are
most likely to occur during the first few days in orbit. Changes
in red blood cell (RBC) mass are detected only after a period of
subclinical latency and peak at 60 days inflight. Other
physiological functions are not as acutely noticable, but occur
more gradually with progressive changes. Some good examples are
calcium loss from bone, loss of lean body mass, and possible
accumulative effects of radiation. These all appear to increase
continually. Neither the duration of the flight nor the levei of
acclimation achieved by other body systems seem to change the

results of these progressive problems. (10)

The Neurovestibular System

We should all be familiar with the anatomy of the vestibular
system. The neurovestibular system provides information relative
to the net gravitational and inertial forces exerted upon the
body. It provides information necessary for equilibrium and
spatial orientation. During space flight, the gravitational
component is neutralized leading to the need for physiological
realignment of specific neurologic mechanisms with other sensory
systems, leading to an array of clinical symptoms. The most
important physiological disturbance associated with space flight

is SMS.
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The otolith organs provide information about gravity and linear
acceleration, while the semicircular canals provide information

about the angular acceleration of the head.

The two components of the vestibular system function individually
with respect to orientation, but not entirely independent of each

other or of certain other body systems.

According to Guedry (1l), the semicircular canals localize the
angular acceleration vector relative to the head during head
movement and contribute to sensory inputs for (1) appropriate
reflex action relative to an anatomical axis and (2) perception of

angular velocity about that axis.

The perception of orientation with respect to a terrestrial
environment depends upon the sensory input from the otolith and
somatosensory systems. The otoliths provide both static and
dynamic orientation information (relative to gravity) and

contribute to the perception of tilt.
Space Motion Sickness

Vestibular side effects associated with space flight can be

divided into two catagories:

FUNCTIONAL NEURCLOGY AND SMS
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(1) Immediate reflex motor responses, which include postural
illusions, sensations of rotation, nystagmus, dizziness,
and vertigo

(2) Space motion sickness (12)

Symptoms

There are several clinical symptoms and biochemical changes
associated with motion sickness. Not necessarily are the symptoms
of "sea-sickness" the same as those of SMS. Table I is a
comparison of those symptoms normally found with motion sickness

versus those normally found during spaceflight.

In general, the progressive cardinal symptoms consist of pallor,
cold sweating, nausea and vomiting. For the most part, the
symptoms of SMS and sea sickness are similar. However, there are
cases where vomiting occurred suddenly in space without prior

occurrence of pallor and nausea. (13)

Incidence

Between 40 and 50 percent of all the astronauts and cosmonauts who
travel in space have experienced at least some symptoms of SMS
which range from mild dizziness and epigastric awareness to nausea
and vomiting or retching. However, since many crewmembers took

anti-motion sickness drugs prophylactically, it is possible that
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the symptoms of SMS could have been much worse than those

reported.

By the end of the Apollo program, 29 astronauts had participated
and 12 of them spent time on the lunar surface. Interestingly, of
the 12 who walked on the moon, only three reported mild space
sickness symptoms. They mentioned generalized stomach awareness
or loss of appetite, prior to their moon walk. None of them
reported any related symptoms while on the lunar surface. In no

instances were symptoms noted upon their return trip to earth.

Several techniques have been developed and used over the years to
elicit motion sickness symptomatology in susceptible subjects.
While these tests have been helpful to predicting motion sickness
in a one-gravity environment, they have not been successful in
predicting susceptibility to SMS. Further, even if a person did

show a susceptibility to motion sickness, they did not necessarily

exhibit SMS inflight.

Two primary reasons are presented which seem to explain why the
predicﬁion tests have failed. First, individuals seem to respond
to different one-gravity environments differently, and it is
common for a person to be susceptible to one motion condition
while they are not bothered by a different motion environment.
Second, the susceptibility to SMS probably involves one oOr more of

the following three major features:

FUNCTIONAL NEUROLOGY AND SMS
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1. 1Initial 'susceptibility' to specific motion tests
2. Rate of adaptation

3. Degree of adaptation

Most of the tests used to measure susceptibility to SMS only
measure the first component. The ability for an individual to
adjust to a new motion environment may be more important than his

initial susceptibility to an acute motion stimulus.

There are other variables which may effect the predictive acéuracy

of the tests. They are:

1. The use of prophylactic anti-motion sickness remedies
2. The use of therapeutic anti-motion sickness remedies

3. The limited number of test subjects

Period of Adaptation

As we have mentioned, the susceptibility to SMS varies from person
to person. It also varies within the same individual over a
period of time. Astronauts and cosmonauts who have been in space
two or more times are less likely to exhibit and experience
symptoms of SMS. On the other hand, first time crewmembers who
are susceptible seem to exhibit symptoms early after insertion
into orbit. Their symptoms are aggravated by head and body

movements, especially if the eyes are open. In most cases, the
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symptoms seem to abate in two to four days and do not recur for
the remainder of the flight. Yakovleva et al. (1980) have
reported that "adaptation occurs in one of three patterns: (1)
very little or no sensory discomfort, (2) intense discomfort for a
short period, or (3) prolonged adaptation without severe

symptoms”. (14)
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