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INTRODUCTION

By
Sheldon C. Deal, D.C., N.D.

Past Chairman

This sixteenth collection of papers by the members of the
International College of Applied Kinesiology represents
35 papers written by 18 authors.

These papers will be presented by their authors to the
general membership at the Winter meeting to be held in
San Diego on Nov. 30th, Dec. lst and 2nd, 1983. The
authors welcome comments and further ideas on their
findings either in San Diego or you may write them
directly as their addresses are included in the Table
of Contents.

These papers do not represent the official educational
material of the International College of Applied Kinesiology,
but rather areas of special interest to the individual mem-
bers which have been under research. The papers are presented
in an unedited form.

The papers are being mailed out to the members well in advance
of the San Diego meeting. This will allow the membership at
large to read the papers in advance which will save time at the
Winter meeting and hopefully stimulate more questions from the
members and more demonstrations from the individual author.

We the members of I.C.A.K. can be proud of the amount of
research being conducted and feel fortunate to have it at our
fingertips in the form of these Collected Papers. It cannot
help but be an asset to our health and also to the health of
our patients.
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MANUAL MUSCLE TESTING AND
CYBEX MACHINE MUSCLE TESTING,

A SEARCH FOR A CORRELATION

ROEERT M. BIAICH, D.C.

EDWARD I. MENDENHALL, D.C.
August 1983

I. Abstract

A comparison of manual muscle testing and Cybex machine
muscle testing 1is presented. Various jaw positions were
tested for their ability to produce muscle weakening on manual
muscle testing. The same set of jaw positions and muscles
were evaluated using the Cybex machine. The degree of corre-
lation between the results of the two types of testing was
evaluated. A control group (subjects who showed no manual
muscle test weakening with the various jaw positions) per-
formed the same battery of manual and Cybex tests. This
data was used to establish confidence levels for the corre-
lations found in the experimental group. The results of the
two types of muscle testing were found to be statistically
independent. The implications of this finding are discussed.
A neurologic model for "“strong" and "weak" muscle tests is

presented.



II. Introduction

Since about 1975 several investigatorsl+2:3/4 have tried
to duplicate and objectively document cthe frequently observed
changes in strength of the manual muscle test5d through the
use of the Cybex II Dynamometer.6:/7 These experiments have
led to frustration and argument, because it has been found
repeatedly that these two types of testing produce conflicting

data. The closest correlation found to date is 40 percéntl.

Blaichl found a 40 percent correlation between Cybex and
manual muscle tests of the hamstring muscle group in evaluating
12 patients while they held full inspiration and then full
expiration. No control group was used. Nicholas, et al.2/3
reports extensive use of manual muscle tests in his clinic to
evaluate athletic injuries. But he found a poor correlation
between Cybex and manual muscle test results when evaluating
muscle inhibition after dermatomal skin stimulation. Smith4
claims that a "very goéd .strength correlation is shown®
between Cybex and manual muscle tests of professional football
players' deltoid muscles when evaluating the relative benefits
of various mouth guafds. But Smith's published data is incom-
plete, does not support the suggested 90 percent correlation,
and reflects a very small sample size (nine people). Again,

no control group was used.
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In a related study, Triano8 suggests that there might be
a relationship between the timing of the EMG activity of a
muscle and whether that muscle would be evaluated as strong or
weak by a manual muscle test. The current investigation
approached this theory only indirectly, by measuring EMG
activity during the Cybex muscle tests. These measurements
showed no correlation with the manual muscle test results,
but the concept of a "weak" muscle actually being a "late"
muscle merits further research. In another related study,
Williams, et al.? documented the correlation between changes
in jaw position and changes in Cybex muscle test results.
Although this study did not investigate the manual muscle
test, it is supportive of the experimental design of the

current experiment.

During a manual muscle test, the operator judges whether
the muscle is "strong” or "weak"”. This determination is
based on several factors>3rl0(the magnitude of the test force,
the duration of the force, the presence of lockingll, body
language of weakness),.l2 During a Cybex II machine muscle
test, the torque which the subject produces through a range
of motion is recorded. The "strength" of the Cybex test has
been evaluated by measuring the maximum torque value produced
during each contraction effort. The purpose of the current
study was to investigate the possibility of there .being a
useful degree of correlation between additional parameters‘ of

the Cybex muscle test and the results of manual muscle tests.



III. Materials and Methods

Prospective subjects for this study were first evaluated
by manual muscle testing for the effects of various jaw
positions on the "strength"” of three muscles: left deltoid,
right biceps brachii, right rectus femoris. (The choice of
left or right was determined by positioning limitations of

the Cybex equipment). Each muscle was tested while the sub-

ject held his jaw in each of four positions: relaxed, closed

lightly, mandible to the left and closed lightly, mandible to
the right and closed lightly. Each muscle and jaw position
combination was tested three times. A prospective subject
and a particular muscle on that subject were assigned to the
control group if all the tests of that muscle were found to
be "strong” and unaffected by jaw position. A prospective
subject and a particular muscle on that subject were assigned
to the experimental group if a particular jaw position consis-
tently showed a weakening of that muscle relative to the
other jaw positions. Twenty subjects were selected, ten for

the control group and ten for the experimental group.

These same muscle and jaw position combinations were
then evaluated using the Cybex Dynamometer, and the results
were recorded on a Physiographl3 six-channel strip chart
recorder. The torque produced by the subject was recorded
on channel #1. The height of this curve was measured at two

points: (1) at the maximum value, which occurred near the
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beginning of the range of motion, and (2) after 90 degrees.of
rotation through the range of motion. (Some subjects were
unable to produce 90 degrees of range of motion. In these
cases this measurement was made at 45 or 60 degrees.) The
tordue produced during éach test was electronically integrated
and recorded on the Physiograph channel #2. This torque inte-
gral curve, which represents the sum of the torque produced
during the cont.raction effort (or, the total of the accumulated
effort during that test), was measured at two points: (1-)
after 90 degrees of range of motion, and (2) at the end of
the contraction effort (which was defined as the point at

which the torque curve bottomed out after returning to the

"O" baseline).

The electrical activity in the muscle being tested by
the Cybex machine was recorded from surface electrodes placed
on the skin over the belly of the muscle in question. This
raw EMG signal was filterd and recorded on the Physiograph
channel #3. The raw EMG signal was electronically manipulated
to produce an EMG envelope. The height of this curve repre-
sents the quantity of EMG activity occurring at any moment
during the test. This EMG envelope curve was recorded on the
Physiograph channel #4 and was measured at three points: (1)
at the moment of maximum torque, (2) aft2r 90 degrees of
range of motion, and (3) at the end of the contraction effort.
The raw EMG signal was also electronically integrated. The

height of this curve represents the cumulative summation of



the EMG activity occurring during a test. This EMG integral
curve was recorded on the Physiograph channel #5 and was
measured at three points: (1) at the moment of maximum tor-
que, (2) after 90 degrees of range of motion, and (3) at the

end of the contraction effort. o

Also evaluated during each Cybex test was the duration of
the contraction effort. This was inferred by measuring the
duration of the torque curve from the beginning of motion
(which was recorded on the Physiograph by an event marker) to

the end of the contraction effort.

Figure 1 shows a typical recording made on the Physio-
graph during a single Cybex muscle test. These graphs and
their measured parameters were evaluated for correlation with

the results of the manual muscle tests.

' During the Cybex muscle testing phase of the experiment,
each of the 20 subjects performed their appropriate muscle
test with their jaw in each of the four positions. This
sequence of tests was repeated five times. The graph of each
of the contraction efforts was recorded and measured for the
llfparameters. For each parameter, the measured value was
averaged over the five trials which had the jaw in the same
position. This averaging helped to reduce the effects of
variations in'subject motivation and fatigue. Thus, a data

sheet was produced for each subject which showed a performance
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value for each of the 11 parameters for each of the four jaw

positions.

The data sheet for each of the ten experimental subjects
was scanned to determine which jaw position produced the
lowest performance value for each parameter. It was then
determined whether this "wéakest" jaw position correlated
with the "weak" jaw position found with manual muscle testing.
Each of the 11 parameters was evaluated for its correlation
with the manual muscle test results in the ten experimental
subjects. Each parameter was given a degree of correlation
rating as a fraction of ten, which wag converted to a per-

centage.

The control group's data was used to determine which
data from the experimental group could be considered signi-
ficant. First, each control subject's Cybex graphs were
measured, and the performance values were averaged and tabu-
lated as for the experimental subjects. On the data sheet
for each of the control subjects, the four performance values
found under each parameter (one value for each jaw position)
were averaged. The difference between this average and the
lowest of the four performance values was expressed as a
percentage of the average. Thus, a "percent variation" was
calculated for each of the 11 parameters for each of the ten
control subjects. Then, for each parameter, the "percent

variation” values from the ten control subjects were averaged.

]
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Thus, an "average percent variation" was calculated for each
of the 11 parameters from the control group's Cybex test
data. This normalization procedure permits comparison of the
variation from the average for different groups of data with-

out concern for the absolute values of the data.

The "average percent variation" values were then used to
judge‘the significance of experimental group data. The data
sheet for each of the experimental subjects was reviewed.
For each of the 11 parameters, a "percent variation" was cal-
culated as for the control subjects (i.e., the performance
values for the four jaw positions were averaged; then the
difference between *this average and the 1lowest value was
expresed as a percentage of the average). The ‘“percent
variation" for each parameter was then compared to the "average
percent variation" found for that parameter from the control
group data. Three categories of confidence were established
that the "percent variation” found in a group of data for a
particular parameter on the data sheet of an experimental
subject can be considered significant relative to the control

group:

Category I: Probably not significant --
if the "percent variation" for
the experimental subject's data
is smaller than the "average per-
cent variation" for that para-
meter found in the control group.
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Category II: Possibly significant --
if the "percent variation™ for
the experimental subject's data
is larger than the "average per-
cent variation" for that para-
meter found in the control group.

Category III: Probably significant --
if the "percent variation" for
the experimental subject's data
is larger than the "average per-
cent variation" + (2 x the Stand-
ard Deviation) of the "percent
variations" for that parameter
found in the control group. This
screening provides approximately
a 98 percent confidence level that
the data is significant. This cal-
. culation produces cut-off values
which are two to three times the
magnitude of the "average percent
variation.”

IV. Results

Table 1 1lists the 11 parameters of the Cybex Muscle
tests that were evaluteg_for their degree of correlation with
the manual muscle test results. The data represents the
entire experimental group. If the control group data is not
used to screen for probable significance or insignificance,

the degrees of correlation shown in Column A are found.

Columns B and C represent two different levels of confi-
dence that the degrees of correlation are based on data that
is significant relative to the control group. Column B is

based only on data that was judged "possibly significant" (see

]
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above. for explanation). Column C shows the degrees of
correlation based only on data that was judged ‘“probably

signficant.”

Table 1
A B C
l. Torque, maximum value 40% 10% 0%
2. Torque, at 90° range of motion (ROM) 10% 0% 0%
3. Torque Integral, at 90° ROM 50% 0% 0%
4, Torque Integral, at end of contraction
effort 50% 0% 0%
5. EMG Envelope, at moment of maximum
torque 50% 30% 10%
6. EMG Envelope, at 90° ROM 10% 10% 10%
7. EMG Envelope, at end of contraction
, effort 40% 20% 0%
8. EMG Integral, at moment of maximum
torque 50% 30% 10%
9. EMG Integral, at 90° ROM 20% 10% 0%
10. EMG Integral, at end of contraction
effort 10% 10% 0%
11. Duration of contraction effort 10% 10% 10%

Among the ten experimental group subjects there was a
total of 110 data groups (ten subjects, each with data for 11
parameters) which had the potential of showing a correlation
with the manual muscle test results. Of these 110 data groups,
29 (26.4 percent) did show the correlation. This is very close
to what would be expected to occur by chance alone (chance
alone would predict a correlation in 25 percent of the data
groups, or 27.5/110). Eliminating the data groups that were
judged “"probably insignificant" leaves only 35 data groups
for evaluation for correlation. Of these 35 data groups, 13
(37.1 percent) did show positive correlation with the manual

muscle test results. Chance alone would predict a correlation



in 8.75/35 data groups. Among the original 110 data groups,
only eight were judged to be "probably significant"™. Four
of these (50 percent) showed positive correlation with the

manual muscle test results.

V. Conclusions

The results do not show a useful degree of correlation
between any of the parameters evaluted during the Cybex
machine muscle tests and the results of the manual muscle
tests. The degrees of correlation found without regard to
the control group are in line with the results of previous
experiments. But it was found that use of the control group's
data to establish levels of confidence that data being used
from the experimental group was significant produced large

reductions in the apparent deg;ees of correlation.

The conclusion was drawn that the manual muscle test
and the Cybex machine muscle test are probably independent
phenomena, at least as their results are currently being
measured. Therefore, the Cybex Dynamometer is probably not
a useful tool for future experiments designed to investigate

and/or duplicate the manual muscle test.
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VI. Discussion

The results of this experiment will probably produce one
of two opposing impressions in the minds of the readers: (1)
the manual muscle test has no objectively measurable basis,
or (2) the objective bases of the manual muscle test siﬁply
do not show up in the Cybex muscle test. This dilemma can
be confronted both philosophically (through discussion of
ideas) and scientifically (through experimentation to chal-
lenge a hypothesis). Both approaches are necessary in any

process aimed at establishing truth.

Future experiments designed to investigate and/or du-
plicate the manual muscle test need to be based on research
into the physiology and biomechanics of the many types of
muscle testing. The question must be addressed: What is
the difference between the Cybex muscle test and the manual
muscle test that does not allow their results to correlate?
In the following discussion we will attempt to present some
physiology, some biomechanics, some theories, and some hypo-
theses regarding muscle testing. It is important for the
reader to realize that any statement in the following para-
graphs_which is not referenced to a source is a theory or a
hynothesis. It is important that such statements be chal-
lenged! We offer this discussion with humility, and we empha-
tically request rebuttals, comments, questions, additions,

and suggestions for other directions of investigation.

.13
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Before discussing the differences between manual and
Cybex muscle testing, it is necessary to review the definition
of the manual muscle test. For some testers, it is the deter-
mination of the maximum amount of force that a patient can
successfully resist before he is moved out of the test start-
ing position. This type of test ends as soon as the body
part begins to move into an eccentric contraction. Kendall,
Kendall and Wadsworth's muscle grading systeml4 is based on
this parameter. A second definition involves the concept of
locking.15 Here the tester is judging the steadiness of
the isometric contraction, or the patient's ability to lock
himself in the test starting position. A firm locking will
be interpreted as a "strong" muscle test. But the tester
will judge the muscle test “weak" if he senses mushiness,
fading, pulsations or eccentric motion in the patient's

response.

These two definitions of the manual muscle test seem
to be in conflict, but actually they are expressions of
different levels of skill and sensitivity in muscle testing.
Recall the process of learning to muscle test; A beginner's
ability to identify a "weak" muscle depends on his seeing the
patient move out of the test starting position. Novice
testers tend to overpower (and possibly injure) muscles in
their desire to determine how much force the patient can
resist. A more experienced tester knows that the muscle is

"strong” as soon as he feels the locking sensation. He can

3

3

2




3 " 3

!_—_g a %l % ‘g %l

—31 ~— 3 73

3

L VN

test a muscle with less force than .a novice, and he can de-
tect more subtle signs of neuromuscular dysfunction, An
experienced muscle tester senses 1locking by féeling for
subtle motion during the test. To understand the significance
of this motion, let us return to the discussion of the differ-

ences between the manual and Cybex muscle tests.

The differences between manual and Cybex muscle testing
are inherent in the instructions given to the patient at the
beginning of each test. With a Cybex test, the patient is
told, "Push as hgrd asryou can through the entire range of
motion." But with a manual muscle test, the patient is told,
"Push only as hard as is necessary to keep me from moving you
out of the test starting position.” This difference in in-
structions produces a difference in the amount of force used
in the two types of tests. The manual muscle test involves a
much lower force (a lower percentage of maximum voluntary con-
traction) and therefore is testing the functioning of different
muscle fibers and different motor neuronsl6:17 than the Cybex
test. The difference in speed of muscle action offers a second
difference between the two types of tests. Fast motions, such
as in the Cybex test, are primarily generated by the cerebellum;
whereas slow motions, such as in the manual muscle test, are

primarily generuted in the basal ganglia.l8

A third difference between the two types of testing lies

in the fact that in a manual muscle test the patient must
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monitor the doctor's test force and respond appropriately,l9
A manual muscle test evalutes the functioning of the patient's
proprioceptive system, his ability to use that propriocep-
tive information in the central nervous sytem to quickly and
smoothly modify his contraction -force, and the integrity of
the entire motor system (pyramidal and extrapyramidal systems,
as well as the mhscle itself). During a Cybex test, the
patient's ability to gather proprioceptive information and
to use that information is insignificant to the result of
the test because there is no need for modification of the
motor program during the test. This fact is well documented

in the literature. "... [Tlhe greater the ability of the

" central nervous system (CNS) to ‘'predictively determine' a

motor response, the less the need for peripheral sensory

feedback...."20

««+ [Wlhen the animal is in a predictive
mode of performance, the movement pattern
generated shows evidence of a substantial
central programming component and an
apparent independence of peripheral feed-
back.... In contrast, in the exploratory
performance mode, the opposite pattern of
results occurs; movements are clearly up-
dated b{ feedback for successful execu-
tion."2

During a Cybex test, the patient determines the amount of

- force exérted, but in a manual muscle test the tester deter-

‘-mines the amount of ..force involved. In.- .the 1latter, the

patient's job is to establish and maintain the delicate bal-
ance of forces between his effort and the tester's challenge

which will result in an isometric contraction. This fine

3
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balancing between eccentric and concentric contraction re-
quires "complicated processes of neuromuscular integration
to properly adjust the number and activity of motor units to
the task."22 After considering these significant differences
in the physiology occurring during manual and Cybex muscle
tests, it is not so surprising that their experimental data

do not correlate well.

This brings us back to the two definitions of the manual
muscle test. If a tester detects a low force capability in a
muscle, he is probably finding a problem in the motor system.
Physical therapists and orthopedists use this type of‘testing
to evaluate both peripheral neuropathologies and myopatholo-
gies.23 This also can include problems with the pyramidal and
extrapyramidal systems in the central nervous system. Using
the second definition, if a tester detects poor locking ability
in a muscle, the problem could be anywhere in the proprioceptive
system, the CNS integrative systems that make use of that pro-
prioceptive information to modify the motor program in response
to a changing load, or the motor system. These three systems:
proprioceptive, integrative, and motor, form a neurologic loop
from the muscle being tested (and the adjacent joints and soft
tissues) to the CNS and back to the muscle. The goal of this
neurologic loop during a manual muscle test is to maintain an
isometric contraction in the test starting position. If there
is dysfunction in this control loop, the tester will detect

poor locking during the test. The faster the tester increases

17



18

the force at the beginning of the test, and the greater the
force he applies, the more difficult it will be for the
patient's control 1loop to avoid any droop from the test
starting position. This is why the tester's technique must
be consistent in the speed and the magnitude of force appli-
cation} this is also why a tester can "get ahead"” of a muscle
if he does not ailow the patient time to realize that the
test is beginning. In summary, when a muscle tester judges
the locking ability of a muscle, he is evaluating the inte-

grity of this controlling neurologic 1loop. Good 1locking

could be defined as the presence of a "zero droop control.

loop". 1In applied kinesiology, the manual muscle test is
performed to evaluate both the force capability of a muscle
and the integrity of the controlling neurologic circuits.
In the absence of gross muscle or peripheral nerve patholo-
gies, the manual muscle test as used in applied kinesiology is
probably detecting changes in the efficiency of the patient's

neurologic organization.

This brings us to a hypothesis as to why a "strong"
muscle test can change to a "weak" one when therapy localiz-
ing a problem on the patient's body; or why a "weak" muscle
can change to a "strong" one after appropriate applied kinesi-
ology therapies are performed. This model hinges on the
concept of selective attention.24 It is well accepted that
the human brain can only pay attention to one sensory stimulus

at a time.24/25 our brain has the ability to select and pay
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attention to one out of a group of concurrent stimuli and to
screen out what it judges unimportant information at that
time. For example, a young mother can sleep through the
roar of an airliner or train passing near the house but will
be awakened by a whimper from her baby. We often have con-
scious control over this selective attention phenomenon.
For example, in the crowded room of a cocktail party we have
the ability to select one person's voice to pay attention
to. It has been found that mistakes that happen in an air
traffic control tower are frequently due to the human operator
selecting an unimportant bit of information to pay attention
to, so that an important bit of information gets ignored.26
This points out several important characteristics of the
selection process. First, it is a continuous process with
both conscious and unconscious priority systems. Second, it
is fallible. Fatigue and stress increase the rate of errors
and decrease our ability to control what we wili pay attention
to. The ability to concentrate and the ability-to stay calm
in difficult situations are expressions of effective selective
attention. Stress of any sort (e.g. food additives leading
to hyperactivity in children) diminishes the efficiency of

our selective attention mechanisms and leads to neurologic

disorganization. 27

There is substantial evidence of a selective attention
phenomenon at the interface between the proprioceptive system

and the motor control system. The cells of the motor cortex

19
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receive the proprioceptive information which is relayed. via
the thalamus.28,29 These motor cortex cells receive informa-
tion as to muscle length, muscle tension, joint movement, and
position.29 But the cortex also controls which incoming pro-
prioceptive information it will receive or ignore.29 Tsumoto,
Nakamura, and Iwama30 discuss how pyramidal tract activity can
modify the transmission of tactile and passive joint informa-
tion from the thalamus to the cortex. It has been documented
that one of the functions of the descending fi?ers of the cor-
ticospinal (motor) tract is to synapse in the dorsal horn of
the spinal cord to modulate sensory transmission.31 Aalso,
"information undergoing»processiﬁg extraneous to'the dominant
cognitive activity under consideration is inhibited at the

collosum, and ipsilateral pathways are also suppressed,"32

Remember that the goal of the neurologic circuits con-
trolling our motor functions (such as during a manual muscle
test) is to provide rapid and smooth modifications of the motor
program as required by changing loads. 1In order to achieve

the ideal of a "zero droop control loop", all of the neuro-

- logic circuits involved must be intact. The presence of a

selective attention phenomenon at the interface between the
proprioceptive system and the motor system suggests that
these circuits are not always intact. The CNS can choose to
facilitate (make the circuits intact) or inhibit (make the
circuits not intact) transmission of information along these

motor control circuits as it deems appropriate at any moment.
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It seems possible then that a "strong" muscle is one in which
the motor control circuits are currently being facilitated
and are \therefore intact, producing a "zero droop control
loop”. It is possible also that a "weak" muscle is one in
which the motor control circuits are currently being inhibited
and are therefore not intact, producing less than a "zero
droop control loop". In this latter condition, a muscle
will display poor adaptation to changing loads. A muscle
tester will feel a lack of locking, and he will label the

muscle "weak".

The model for "strong" and "weak" muscles which is being
‘proposed here offers a possible explanation for why a muscle's
"strength" can change significantly within moments, which is
a common clinical observation when therapy localization,33
challenging,34 or therapeutic techniques are employed. It
seems that only a neurologic phenomenon could be effective ;o
quickly. This model also offers a possible explanation for
why therapy localizing a problem spot on a patient's body
produces a weakening of a previously strong muscle. Perhaps
when we have a patient therapy localize a spot, we are actually
asking his body if there is a problem tﬁere that is ‘more
important than paying attention to the proprioceptive infor-
mation coming from the muscle that we are testing. Cuiinical
experience shows that a patient has to be paying attention
to a muscle test in order. for that test to be "strong".

Perhaps therapy localizing a problem forces the patient's
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attention selector to facilitate transmission of sensory
information from the area of the localized pathology and to
inhibit transmission of proprioceptive information from the

muscle being tested.

This model also suggests that a "weak" muscle, with
the.muscle in the clear, might be indicative of a neurologic
error by the patient's attention selector. For some reason
the proprioceptive information from the muscle being tested
is ignored. Various appliéd kinesiology therapies seem to

be successful at "retraining" the neurologic decision-making

" mechanism. Thus, a state of neurologic disorganization,27

or dysponesis,35.can be detected by the manual muscle test
and can be corrected by applying the appropriate therapeutic

techniques.

VII. Summary

The Cybex test does not produce data that correlates

well with the results of manual muscle tests. Consideration

of the differences in the neuromuscular physiology between

the two types of tests and recognition that the results of
the manual muscle test depend on evaluation of a "locking"
phenomenon make this lack of correlation more understandable.

The conclusion is drawn that the Cybex equipment is probably
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not a useful tool for future experiments designed to investi-

gate and/or duplicate the manual muscle test.

Locking is a function of subtle motion that a muscle
tester feels during a test. Good locking probably depends on
the intact functioning of a neurologic control loop, which has
proprioceptive, integrative, and motor components. The pre-
sence of a selective attention phenomenon at the interface
between the proprioceptive system and the motor system offers
a possible explanation for the clinical observation of rapid
appearance and disappearance of good locking upon application
of various applied kinesiology techniques. Perhaps a "strong”
muscle is one with an intact neurologic control circuit, and
a "weak" muscle is one whose neurologic control circuit is
not intact. Future experiments should be designed to challenge

this model.

We would like to close with some wisdom from Niels Bohr,
the great physicist who first proposed the solar model of the
atom. He said that a model for a phenomenon does not neces-
sarily reflect the final reality of the situation. 1Instead,
a model provides understanding of empirical observations, it
provides a stimulus for further contemplation, and it provides
a basis for forming new hypotheses that can be tested through
experimentation. We offer the foregoing model of the manual

muscle test in this same spirit. We welcome constructive

criticism.
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BIOCOMPUTER 'MODING' AS A TOOL FOR LEARNING MUSCLE TESTING

by

Timothy W. Brown, D,C,

Manual muscle testing consists of 'group'

and isolated tests that are related to
specific circuits and surface reflex areas

of the body, Since accurate muscle testing
forms the foundation of all A,K, procedures

it seems critical that we should have a
methodology by which to review and critique
it. Such a methodology could be utilized

both in evaluating and validating our muscle
tests, as well as in providing a method of
teaching muscle testing procedures to students
of Applied Kinesiology. | believe that within
the framework of the biocomputer model we are
provided with just such a methodology.

The conceptual framework within which Applied Kinesiology operates
requires at least three factors in order to exist in the realm of
credibility., These three factors are an appropriate philosophical
model, an impersonal feedback system, and a precise methodology with
which to duplicate results, The biological computer mode!! with its
concepts of modes and moding completes our current requirements for

these three factors,

Using the analogy of the computer, the functioning of the body and

the procedures of A,K, are easily described and readily accepted by

both the general public and other health professionals., The widespread
exposure to video recorders and home computers provides a readily access-
ible construct to which almost any individual can relate,

The introduction of 'moding' provides us with an opportunity to construct
procedures and methodologies that can literally 'program' the body for

feedback on specific information. By altering the variables we are

27
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looking for it is possible to create procedures that cross check and test

our current concepts, Once accepted such procedures could be valuable
teaching aides with which to demonstrate the steps that anyone could

utilize to verify our findings.

Presently there are over 260 muscle circuits and tests that form the
basis of Applied Kinesiology. Of these, 77 are considered 'standard' A.K,

testing2

and as such are taught in the A K, Basic 100 Hour Course. Approx-
Imately 180 other tests have been developed by various chiropractors and are
taught and practiced at their discretion. The principle déveloper'of this
other muscle testing information is Alan G, Beardall, D.C,.

Muscle testing, as the basis of Applied Kinesiology, is a highly complex
skill that does not come easily to the typical beginning student of A.K,.
Since being introduced to Applied Kinesiology in 1977 | have experienced the
difficulties, frustrations, limitations and successes of trying to master
muscle testing procedures, The relatively high attrition rate of practitioners
in the basic 100 hour program speaks of the difficulty in teaching and learning
the basic procedures. In looking back, !'m sure that | would not have mastered
the ability to test ‘individual muscle circuits had it not been for the careful

and patient tutorship | have received.

The typical method of learning to muscle test is by observing an instructor

who demonstrates a test and then critiques the student's effort at duplicating

it. In the early stages of training the students results are usually uncertain,

tentative, and frequently incorrect and the instructor is expected to point out

the differences between right and wrong. Whenever the testing is incorrect, the

instructor has to decide between two unsatisfactory alternatives. He can tell
the student he is wrong, and again demonstrate the method, a procedure which in

a class room often does nothing to build the student's nebulous confidence; he

3
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can miss detecting the error, or worse yet, wrongly encourage an incorrect
procedure so that the student inevitably is confused when on his own. In
class many students seem intimidated by their colleagues or instructor's
ability and do not fully engage in the learning process. Essentially, what
most students are left with is a trial and error method of learning on their
own,

What is ideally réquired by the student, is an entirely impersonal
information feedback system which will tell him whether he is right or
wrong with an impartial certainty. The '""biological computer“3 provides
such an Impefsonal feedback system with which we can learn to test muscles,

The living computer (Biocomputer) model likens the body to an electronic
computer with its logic and processing capabilities and the ability to store
and display information. The human biological computer is more accurately a
computer system analagous to a rocket in which four different computers
interact to coordinate and process the functions, Each computer has both
distinct and overlapping functions with every other computer so there are
many backup systems for a particular function, The four computers in the
body are termed local (kinetic), spinal (neurological), glandular (endocrine)
and primary (cerebral)., Each level has distinctive display and processing
areas, The functional unit of the local or kinetic computer is the muscle,
Muscles can be the display unit for all four levels of the body function.
Within this context, muscle testing becomes a means of analyzing and monitor-

ing any level of computer function,

Muscle testing along with a phenomenon known as therapy localization (T.L.)

have formed the foundation of Applied Kinesiology diagnostic procedures, The
introduction of the biocomputer model allows for the recognition of a third

basic concept to the procedures of A, K, ., This is the concept of 'moding’.

29
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Various types of moding procedures have been utilized in A,K, without being
recognized as such, These procedures are usually classified either as ways

of finding so called 'hidden problems' or as ways of identifying épecific
conditions, Examples of moding are seen in our use of E,I,D,, lateral

tongue protrusion for occiput laterality, and twopoint therapy localization,
Within I ,C,A K, the first direct reference to moding that | am aware of was
made by Dr. Beardall during his presentation at the summer meeting 1981, He
referred to the fact that therapy localization tells us that there is a problem
but doesn't identify what it is, Moding was presented as a diagnostic tool to
more directly let the body (computer) identify what is being TL'ed,

Or, Beardall defines mode as ''a form or manner of expression of the hand.'h
Esse&tially, | would describe a mode as a method of 'locking' the computer in
to a particular function or program, A practical example of this aspect of
moding is seen every day In the functioning of digital watches. A digital
watch may have multiple functions such as seconds, lap timing, date, alarm, etc.
all of which 'read out' or display on the face of the watch, Typically, by
pushing the control buttons in a particular manner or sequence we can mode the
watch for a specific function which it is capable of performing. Once moded
correctly the watch will display only that function, even though it has the
potential or capacity to operate in many_othér functions, It is locked in to
that mode of operation. By learning which buttons to press and the correct
sequence for a particular function we can predictably control the functioning
of the watch, Moding is an extremely practical and usefu! concept in A.K..

We have muscle testing and therapy localization to tell us where to locate a
problem and we have moding to tell us what we are therapy localizing.

Since moding is also a method of locking the computer into a particular

function | feel that it can be used as a method of cross checking the validity
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of muscle reflexes and muscle testing procedures and can thus provide a valuable
teaching tool,

In 1981 | was testing a diplomate of I ,C.A.K, for a persisting lower back
and hip problem. This individual had been treated by extremely well qualified
practitioners of A K, and yet his hip problem persisted.

Since | had learned muscle testing from Dr, Alan Beardall, | tested muscles
pertaining to the hip function in the manner | had been trainéd. Upon completing
the testing what | observed was a startling fact, This individual was 'strong'’
ie, had intact muscle tone, in all the test positions that pertained to the
recognized A,K, tests, but had gross muscle weakness In every test that
deviated from these standard positions, It was as if only those circuits per-
taining to known tests had been treated and were functioning. This experience
drove home the necessity of knowing how to isolate muscle tests, If | didn't
know how to test a particular muscle, | could easily overlook or miss a problem.

Given this experience | wanted to determine a method by which | could
learn to accurately test a muscle that pertained to a certain set of reflexes,
(fe. | wanted to know that when | tested an upper trapezius muscle, that is
what | was really testing.) What | lacked was a method with which to double
check myself, The concept of the body as a biocomputer with its capability for
moding provided a paradigm upon which | could test not only the validity of the
mode! but also the validity of the isolated muscle tests. What | proposed was
that if a specific pre-determined set of reflexes truly reflected a certain
muscle relationship, it should be possible to mode the computer so that it
would 'read-out' only the muscle or muscles associated with those reflexes.
| further reasoned that | should be able to find the involved muscle or

muscles by therapy localization and specific muscle testing.
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N.B,

| therefore set up the following procedure:

The subject should be free of basic structural faults in the

pelvis-lumbar, and upper cervical regions.

The subject should be clear to process information with no obvious

switching present, ie. a) No change of muscle strength on therapy
localization to aéupuncture points K27,

b) No change of indicator muscle strength
when the finger tips of either hand touch the skin around the four
levels of communication in Biocomputer model.u a) umbillicus
b) xiphoid ¢) lips d) nose, |If the subject is not clear on step |
and 2, clear them in the appropriate manner or select another subject,

Test the muscles in the area to be tested, Record whether strong or

weak,
Locate and mark vertebral level, —-- 'v= - reflex (#1) and
reflex . - - (#2) for the circuit being tested.

Have the subject touch tip of thumb and pad of index finger of one
hand together.*

Have patient purse lips as if to kiss, ™% lMaintain these 'modes'
(1ips and hands) throughout testing procedure.

First tap vertebral level, then reflex #1, then reflex #2, while
patient maintains finger contacts. |

Accepting only an extreme weakness as positive, test each of the

positions as previously,

.Alter positions of the test if necessary, Record which test if any
was weak,
Using this procedure over the past two years, | have tested approx-
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imately fifty muscle circuits and have observed the following phenomenon:

1.

The body seems capable of manipulating its energy so that muscles that
previously test weak will test strong when the biocomputer is moded for
a specific circuit, fie. An apparent situation can be created in which

every muscle in the body except one will test strong, This is a temp=-

orary situation that alters when the mode is released. | believe this is an

example of how the body can adapt to a specific need and 'mask' an underlying

problem,

20

The ability to isolate energy as in step #1 appears to be limited by:
a) the specificity of the input that is programmed into the computer.
b) the computer's ability to accept the input, fie., it appears that
at times it will not or cannot overide an existing condition,
c) gross switching in the patient - this causes a gross disorientation
of input and display.
The toftness radiation detector will pick up the display or the ‘read-out’
of the muscle circuit that is being displayed,
The involved muscle will therapy localize, Sometimes the T.,L, is very
specific in location and direction of finger placement,
The involved muscle will test spongy in certain positions but will be
extremely weak 'like butter' in certain specific test positions.
If insufficient input data is 'punched' in to the computer or if the
sequence of input is incomplete, the computer will 'jam' or 'go on hold.'
This jamming is evident as gross widespread muscle weakness and toftness
radiation detector readings over large areas of the body, It is as if
the body is saying, ''! can't compute'’, and is on Eold in its processingv
until a relevant piece of data can be put into the computer. This type

of pattern occurs if | tap reflexes (NV, NL, etc.) that relate to organs



instead of muscles, | believe the reason is that the input is not
specific enough for'the biocomputer to fully process, |If an appropriate
area of the body (ie. related to the circuit being moded) is tapped the
whole phenomenon reverses so that the weak muscles become strong and only
the involved muscle is weak, therapy localizes, and displays to the
radiation detector,
The above findings lead me to believe that we are in fact dealing with
phenomena that at present are best described in terms of the biocomputer model.
| am certain this information can be utilized to correlate and better organize

the tremendous amount of data we have accumulated in Applied Kinesiology.
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Footnotes:

A procedure for moding muscle circuits using the spinal computer as
learned from A,G, Beardall, D.C,

A mode for isolating muscle using the glandular computer as learned

from A,G, Beardall, D,C,
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A PROPOSED STUDY OF MANUAL MUSCLE TESTING PROCEDURES
by

Timothy W, Brown, D,C,

The following procedure is an example of what it is possible to test

using moding and other procedures basic to A,K.,. This procedure is designed

to identify a muscle test related to a predetermined set of reflexes, By

compiling data from procedures such as this it may be possible to upgrade

and to resolve inconsistencies in our present knowledge,

Procedure

1.

The subject should be free of basic structural faults in the pelvis-

lumbar, and upper cervical regions.

The subject should be clear to process information with no obvious

switching present, ie.

a) No change of muscle strength on therapy localization to acupuncture
points K27,

b) No change of indicator muscle strength when the finger tips of either
hand touch the skin around the four levels of communication in Bio-
computer model. i) umbillicus ii) xiphoid iii) lips iv) nose. If
the subject is not clear on step | and 2, clear them in the appro-
priate manner or select another subject.

Test the muscles in the area to be tested. Record whether strong or weak.

Locate and mark vertebral level, reflex (#1) and (#2) for the circuit

being tested,

Have the subject touch tip of thumb and pad of index finger of one hand

together,*
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6. Have patient purse lips as if to kiss.** Maintain these 'modes’ (1ips
and hands) throughout testing procedure,

7. First tap vertebral level, then reflex #1, then reflex #2, while patient
maintains finger contacts.

8. Accepting only an extreme weakness as positive, test each of the positions
as previously,

N.B. Alter positions of the test if necessary. Record which test if any

was weak,

Alternate Procedure

An alternate procedure can be utilized if desired. After step #3 tape the north
pole of a small ceramic magnet over a specific muscle acupuncture point, have
patient touch thumb and index finger of one hand together (step 5), then tap

reflex #1 for the circuit being tested. Test as per step #8 and record results.

Test Sequence A,

Vertebral level: Lamina process, Dorsal Ten Left Side (p1oL)

Reflex #1: Temporal=sphenoid suture just superior to zygomatic process.
Reflex #2: 1st intercostal space -1'" lateral to transverse process.
Acupuncture point: Stomach 10

Test Sequence B,

Vertebral level: Lumbar 4 - left side.

Reflex #1: Frontal bone - just superior to supra-orbital margin on
superior temporal line,

Reflex #2: 6th intercostal space - 3' lateral to spine.

Acupuncture point: Pericardium 9
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Test Sequence C.

Vertebral level: Lumbar 2 - left side.
Reflex #1: Occiput - 1" medial to occ, mastoid suture.
13" superior to base of skull,
Reflex #2: Right - 5th intercostal space - 2'' lateral to spine.

Acupuncture point: Bladder 58

For each muscle test record whether strong or weak for each procedure.

Note any alterations from tests as outlined.

I invite you to test this procedure and I welcome any feedback
regarding its use. Any data received will be compiled as a
- iresearch project.

L4 efenSremietema e m e e et o

PRETEST | PROCEDURE #1 | PROCEDURE #2 PROCEDURE #3

MUSCLE
TEST #1

#2

#3

#4

#5
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Patient: Supine: Keeping face

in corbnal Plane laterally.

Flex neck on trunk to approximate
shoulder.

Doctor: Brace shoulder and with
palmar contact along temporal and
parietal bones attempt to laterally

extend neck on shoulder.

Patient: Supine: Shoulder flexed
k5 degrees and abducted 45 degrees.
Thumb cephalad.

Doctor: Brace waist on opposite
side. Contact distal forearm and

press to adduct arm across body.
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Patient: Supine: Abduct arm 120
degrees. Internally rotate arm
until thumb points caudally. %
Doctor: Brace contralateral
shoulder. Contact forearm and
adduct arm through coronel plane

towards feet.

Patient: Supine: Abduct arm 180
degrees to place deltoid muscle to
ear. Fully internally rotate
forearm.

Doctor: Brace contralateral shoulder.
Contact forearm distal to elbow to

abduct arm through coronal plane.

Patient: Supine: Flex shoulder 90
degrees. Fully internally rotate
forearm so thumb points caudally.

Doctor: Adduct shoulders so thumb is

‘midline and scapulé is pulled forward.

Brace opposite shoulder contact distal
forearm to extend shoulder through

sagittal plane.
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THE INTERNAL [SCHIUM

by

Timothy W. Brown, 0.C.

The internal ischium subluxation pattern is a
medial displacement of the ischial tuberosity
relative to the femoral bone, A common pelvic
fault, it is primarily associated with a dys-
function of the obturator internus muscle and
manifests independant of the Category |, |1,
111,71 1v2 or PRYT patterns.

| am grateful to my good friend Alan Beardall, D,C. for introducing me
to the concept of the internal ischium, Since my initial awareness of its
existence | have found it to be a common and significant pelvic fault that
correlates with a specific pattern of muscular imbalance.

The obturator internus muscle has its origin on the margins of the
obturator foramen, obturator membrane, obturator fascia, and the pelvic
surface of the hip bone behind and above the obturator foramen and inserts

I
into the medial surface of the greater trochanter. An extremely thick
powerful muscle its function is to rotate the thigh laterally, and abduct
the thigh when the limb is flexed.5 A weakness of the obturator internus
muscle commonly results from a fall on the side of the buttock that leads
to a medial displacement of the greater tuberosity of the ischium away from
the respective femur.

The internal ischium subluxation pattern correlates with low bgck
instability, leg symptoms such as heavy, 'dead' legs, poor circulation
and varicosities., It is associated with a pubic bone inferior - superior
torque pattern, weak medial thigh muscles particularly adductor brevis,

gracilus and pectineus and dysfunction of the cloacal reflexes. The pattern

is most easily screened for by testing the adductor brevis muscles for weakness.
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TEST PATTERN

A) Pubic symphysis torque pattern - Indicators: Patient supine,

1. Test for adductor brevis muscle weakness6

2. Test for weak gracilus muscle’

3. Test for weak pectineus muscled

The above weaknesses are negated by a proper challenge or TL to the
pubic symphysis,

B) Internal ischium

1. Challenge by pressing on the ischium with medial pressure. Strong
indicator muscle will weaken if the internal ischium is present.

2. Correlate with weak obturator internus muscle.9

CORRECTION: The corréction of the internal ischium .pattern involves four steps

1. Correct pubic torque pattern with patient supine,.

2. Correct internal ischium subluxation with either

a) Prone pumping technique: place a Dejarnette
5.0.T. Block under the ipsilateral ASIs and
contact the medial surface of the ischial
tuberosity to pump it towards the femur head.

or

b) Side posture manipulation: with the involved side up,

adjust like a typical illium except keep elbow close to
table so thrusting vector is medial to lateral.
3. Diagnose and correct individual cloacals usually posterior and
anterior involvements. These can be therapy localized when active

and are treated by manual pressure in a circular motion,

4. Diagnose and correct any specific muscles still found to be weak.

3
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® The Calcaneal Subluxation
and Recurrent Low Back Pain.™

Dr. Elmer J. Cousineau, D.C.

Abstract:
A posterior medial subluxation of the
‘right calcaneous bone of the foot is accompanied
by a left psoas major and a right adductor weakness.
Its cor;ection eliminates these muscle weaknesses,

but it is stabilized by adjusting the Fourth Lumbar.

Introduction: ’

The serendipitous discovery of the effect of verte-
bral and extremity subluxations upon the strength of the :
muscles of the body is a constant, consistant and repetitious
theme of the research papers submitted by members of the
I.C.A.K..

When another member of this group tests the application
of these discoveries and finds them to be true, advantageous
and efficacious, it in turn leads to the discovery of other
applications of the same discovery, As Dr. George Goodheart
so aptly expressed it: ™Answers are found, for which there has
not as yet been posed a question.™

Such is the case for the discovery of subluxations of
the lower extremity, the foot and the ankle, The use of the

Gait Reflexes is one such discovery by an I.C.A.K. member,
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The Calcaneal Subluxation ' page 2

The discovery by this author that the medial subluxation
of the right calcaneus was always accompanied by a weakness of
the left psoas major and of the right adductor muscle group led
to correction of a recurring sublﬁxation of the Fourth Lumbar
vertebra and recurring low back pain.

The correction of the Lumbar Four subluxation without the
correction of the right calcaneus would allow the return of the
Lumbar Fpur subluxation upon the use of the lower extremity, as
in walking.

The correction of the calcaneus subluxation without the
correction of Lumbar Four would permit the return of the calcan-
eal subluxation.

Along with the calcaneus cqrrection and befor the correct-
ion of the Lumbar Four it was found that there was a "switching"
of weakness of a right abdominal muscle to the left abdominal,
either rectus or obliquus. Also if the left quadratus lumborum
was weak prior to the calcaneal correction, its weakness would

also "switch™ to the right gquadratus lumborum.

The Calcaneal Correction

Patient: Supine, legs extended together, hands along body.

Adjustor : At foot of table facing patient headward.

Adjustor's Left Hand: Grasp patient's right foot at heel,
cupping in the hand with the thumb extended along

the distal end of the fibula, thenar eminence

3
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The Calcaneal Correction

page 3

of thumb on lateral portion of the heel at the
calcaneus. The extended and joined fingers of
the left hand wrap around the heel on medial
side of the calcaneus,

Adjustor's Right Hand: wraps around the dorsum of the
foot just inferior to the patient's talus bone.
The thumb is placed upon the plantar surface
of the patient's foot. _

The Corrective Thrust: The foot is slightly dorsiflexed
upon the lower leg., The entire relaxed leg is
then slightly abducted sideways from the other
leg.and traction is applied to the foot and leg
to take up any slack in the knee and hip joint.
At full tension a quick tug is given to the foot
while the grip upon the heel is tightened. This
causes a sheaving or torqueing motion to be ap-
Plied to the medial surface of the calcaneus to

move it laterally upon the talus and fibula.

Post Check of Muscle Strength will show a return of strength

to both the left psoas major and the right ad-
ductor muscles, without the correction of the
Lumbar Four. ‘Correction of it will stabiligze

the calcaneal correction.

- 0 -
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®* Muscle Weaknesses Corrected by Cervical Adjusting "

Dr. Elmer J. Cousineau, D.C.

Abstract:

All pelvic muscle weaknesses may be
corrected by upper cervical adjustments of the
occiput, atlas, axis and third cervical vertebrae.

Weakness of muscles affecting the arms

may be corrected by adjusting the third through
the seventh cervical vertebrae.

Introduction:

For the information relating to the muscle weaknesses
corrected by adjustment of the cervical vertebrae I wish to
acknowledge the source as being that discovered by Dr. Robert
Ridler, D.C. of Seattle, Washington during the 1970s when he
was reading XRays for chiropractors of that state while he was
a Diplomate Roentgenologist,

Your author was heavy into Applied Kinesiology and
muscle testing, and demonstrated such for Dr. Ridler; especially
the correction of muscle weaknesses by Neurolymphatic and Neuro-
vascular Reflexes,

Dr. Ridler prided himself upon his ability as an adjustor
and so found upon his own research those segments of the spine
that would perform the correction. He found it by asimple method
of pushing upon the spinous process of each vertebré of the spine
until he found the one that would tightﬂ the muscle in question

at that moment, Then upon adjusting it he rechecked for weakness.

v e A o v et ——— o
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Muscle Weakness Corrected by Cervical Adjusting (Contd) page 2

Your author recorded this data and reproduces it here
at this time for benefit of members of the I.C.A.K. for such
use as they wish to make of it,

Upper Cervical and Pelviec Muscle Weakness

The QOcciput corrects leg adductor weakness. Adjust for

posteriority of occiput on side of m. weakness.

The Atlas corrects for lateral leg movement as abduction.

Posteriority corrects gluteus medius and psoas m.

Anteriority correct fascia lata of opposite side.

The Aﬁiﬁ corrects for forward or backward leg motion.
Posteriority of axis body on side of m. weakness
corrects glutgus maximus and quadriceps..

‘The Third Cervical corrects piriformis m. weakness.

Posteriority of body on side of m. weakness.

Lower Cervicals and Arm Muscle Weakness

The Fourth Cervical corrects Deltoideus muscle weakness.,

The Fifth Cervical corrects for Latissimus Dorsi weakness.

The Sixth Cervical corrects for Pectoralis Major Clavicular.

The Seventh Cervical corrects for Pectoralis Major Sternal.

Bibliography:
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LIGHT PUPILLARY CHALLENGE OF ADRENAL INSUFFICIENCY

by
Frederick J.Dieterle,D.C.

ABSTRACT: In clinical observations it has become evident to

us that shining a bright nenlight into the patient's pupil,

that the patient with postural hypotension or adrenal insufficiency
will weaken a strong indicator muscle as well as a sartorius.

There appeared to be some individiauls that both were Hypoadrehic
and yet not show up in blood pressure measurements, Rogoff sign,
and sartorius adrenal syndrome testing. This particular pupillary
light challenge allowed us to monitor the adremal circuit and
obtain the necessarg information. This is a simple and most useful
challenge and can be used in conjunction with all the usual
kinesiological nrocedures. '

TESTING CATEGORY:

Patient initially is posturally evaluated. After the usual

blood sugar questionaire and case history. Blood pressure measurements

supine and standing, as you know should show an elevation of 10 to
12 points going from supine to standing as well. The usual therapy
localization procédures auditing the alarm points,'pulsé points
vertebral challenge. Rib tenderness, pupillarv response and the usu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>