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Objective: Manual muscle testing (MMT) is used for a variety of purposes in health care by
medical, osteopathic, chiropractic, physical therapy, rehabilitation, and athletic training
professionals. The purpose of this study is to provide a narrative review of variations in
techniques, durations, and forces used inMMTputting applied kinesiology (AK)muscle testing
in context and highlighting aspects of muscle testing important to report in MMT research.
Method: PubMed, the Collected Papers of the International College of Applied Kinesiology–
USA, and related texts were searched on the subjects of MMT, maximum voluntary isometric
contraction testing, and make/break testing. Force parameters (magnitude, duration, timing of
application), testing variations of MMT, and normative data were collected and evaluated.
Results: “Break” tests aim to evaluate the muscle's ability to resist a gradually increasing
pressure and may test different aspects of neuromuscular control than tests against fixed
resistances. Applied kinesiologists use submaximal manual break tests and a binary grading
scale to test short-term changes in muscle function in response to challenges. Many of the
studies reviewed were not consistent in reporting parameters for testing.
Conclusions: To increase the chances for replication, studies using MMT should specify
parameters of the tests used, such as exact procedures and instrumentation, duration of test, peak
force, and timing of application of force.
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Introduction chiropractic, physical therapy, rehabilitation, and
Manual muscle testing (MMT) is used for a variety
of purposes in health care by medical, osteopathic,
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athletic training professionals. Different techniques of
testing have relevance in different contexts and are not
always equivalent.1-7

The most commonly held viewpoint is that MMT is
an attempt to assess the maximum force a muscle is
capable of generating. However, this is not always the
case. Given normal innervation, maximum force
generated is to a great degree a function of the size of
ciences.
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the muscle. Yet virtually every health care professional
has learned to test muscles to differentiate between
nerve root, peripheral nerve, and central nervous
system lesions, regardless of the size of the muscle.
Such tests are usually submaximal.

In addition to standard orthopedic and neurologic
assessments, applied kinesiology (AK) practitioners
use MMT to identify what are believed to be immediate
neurological responses to a variety of challenges and
treatments. Tests of maximum force are actually less
relevant to this use. The purpose of this narrative
review is to describe AKMMT and point out aspects of
muscle testing that should be defined to properly
interpret research that involves AK MMT.
Methods

References were found by selectively searching
PubMed on the subjects of MMT, maximum voluntary
isometric contraction (MVIC) testing, make testing,
and break testing. The Collected Papers of the
International College of Applied Kinesiology–USA
(ICAK-USA) and a convenience sample of related
books on AK and muscle testing were hand-searched
for articles relating to muscle testing parameters such as
Table 1 Comparison of muscle testing techniques

Method Force Time S

MVIC8-10 Voluntary contraction
against a fixed resistance

Until maximum
observed 3-6 s

P
n
p

Manual make test11,12 Voluntary contraction
against tester as
“fixed” resistance

1-4 s G
p
f

Manual make test
with dynamometer12

Voluntary contraction
against tester as
“fixed” resistance

1-4 s13 P
o

Manual break test11,14 Resistance to increasing
test pressure

1-4 s G
p
f

Manual break test
with dynamometer11

Resistance to increasing
test pressure to breaking
point

1-4 s13

Nicholas et al15

14 to 60 s

P
o

AK muscle test16-23 Submaximal break test,
resistance to increasing test
pressure

0.5-3 s F
i

AK “G1” or
“examiner-started
test”16,24,25,17-19,22,23

Submaximal break test,
resistance to increasing test
pressure

≤1 s F
v

AK “G2” or
“patient-started
test”16,24,25,17-19,22,23

Make test, with late
added pressure

2.5-3.5 s F
v

force, duration, and timing of force application. The
Collected Papers of the ICAK-USA are conference
proceedings in which English-speaking AK practi-
tioners initially present their observations before
consideration for publication in peer-reviewed journals.
Further references were found in the citations in articles
identified in the above searches. References were
selected if they addressed forces, durations, and
technique variations in MMT including normative
data. Scientific studies, texts, and theoretical/opinion
articles were included. No date limits were used.
Isokinetic testing throughout the full range of motion of
a muscle's action was not included, as this form of
evaluation is highly technical and not directly germane
to manual testing. Forty references were included as
relevant to this investigation.
Results

Results are summarized in Table 1.

Maximum voluntary isometric contraction

The maximum force a muscle can generate can be
measured by MVIC. This is usually done with the
coring Comments

eak force in pounds or
ewtons; fine gradations
ossible

Equipment intensive,
time consuming, good
stabilization possible

rades 0-5 or as a
erceived % of
ull strength.

Tester must be stronger
than subject.12

eak force in pounds
r newtons

Tester must be stronger
than subject.12

rades 0-5 or as a
erceived % of
ull strength.

Test is stopped when full
resistance perceived by tester.

eak force in pounds
r newtons

If test is taken to breaking
point every time, tester must
be stronger than subject.12

acilitated/strong (grade 5) vs
nhibited/weak (grades 0-4)

Tester may be weaker than
subject. Test stopped when
“lock” perceived by tester.

acilitated/strong (grade 5)
s inhibited/weak (grades 0-4)

Tester may be weaker than
subject. Test stopped when
“lock” perceived by tester.

acilitated/strong (grade 5)
s inhibited/weak (grades 0-4)

Tester acts as “fixed” resistance
to a perceived maximum then
adds pressure to attempt to break.
May require tester to be
stronger than subject.
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patient stabilized in a standard position pressing as hard
as possible against a relatively stationary strap or pad
with a force transducer connected to a frame. The
examiner's role is to properly set up the equipment,
position the patient to isolate the muscle in question,
and encourage the patient to exert maximum effort.
This is not a manual test. The recorded force depends
entirely on the patient's voluntary action.

The MVIC can demonstrate changes in muscle bulk
as a result of rehabilitation or strength training as well
as changes due to neurologic improvement or deteri-
oration in nervous system disease or nerve injury.

Techniques for measuring MVIC are described in
many studies. Some use strain gauges, and others have
the subject press directly against some form of force
transducer.8,26-29

MMT: make vs break tests

The muscle testing literature distinguishes between
“make” or “active strength” and “break” or “passive
strength” testing both in MMT and in handheld
dynamometry. In both techniques, the muscle is tested
relatively isometrically, either near its most shortened
position or in the middle of its range of motion.
Table 2 Grading of MMTs

Kendall and
Kendall14

AMA Impairment
Rating Guide30

Grade 0 No perceptible
muscle contraction

No perceptible
muscle contraction

Grade 1 Muscle contraction
palpable, but no
motion

Muscle contraction
palpable, but
no motion

Grade 2 Motion of the part
only with gravity
reduced

Motion of the part
only with gravity
reduced

Grade 3 “… a muscle can
hold the part in
test position against
the resistance of
gravity but cannot
hold if even slight
pressure is added.”

Muscle can hold
the part in the test
position against
gravity alone.

Grade 4 Muscle holds test
position against
some pressure but
breaks away.

Patient can move the
part through the full
active range of
motion against
“some” resistance.

Grade 5 Muscle holds test
position against
“full pressure.”

Patient can move the
part through the full
active range of motion
against “full” resistance.

AMA, American Medical Association.
The form of manual testing most similar to MVIC is
“make testing” or “active contraction testing,” wherein
the examiner acts as a fixed point against which the
patient pushes.11 This may be graded by the examiner's
estimation of the amount of force generated, by the
percentage of expected maximum compared bilaterally,
or with a handheld dynamometer to measure the peak
force. Make testing for maximum voluntary contraction
(MVC) requires that the examiner be stronger than the
subject to provide a truly fixed resistance to the
patient's effort.

In break testing, the subject is asked to resist the
tester's gradually increasing pressure. If the muscle
breaks away, there is also eccentric lengthening.
Break testing is described in Kendall and Kendall
Muscles Testing and Function14 and is graded on a 0 to
5 scale (Table 2).

Both make testing and break testing differ from
isokinetic testing, such as using Cybex7,31,32 equip-
ment to test the muscle through an entire range of
motion at a constant speed.

Dimensions of AK muscle testing

Applied kinesiologists test muscles before and after
applying various challenges and treatments and make
clinical judgments based on short-term changes in
muscle tests after challenges.16(pp37,71) Applied kinesi-
ology testing is generally considered to be break testing
as described by Kendall and Kendall,11,33 but using a
binary grading system. Applied kinesiology practi-
tioners usually refer to muscles as “facilitated” or
“strong,” corresponding to grade 5, or “functionally
inhibited” or “weak,” corresponding to roughly to
grade 4 or less on the 0 to 5 scale in Table 2.

“Patient-initiated” vs “doctor-initiated” MMT
according to Schmitt

Within AK, there is a similar proposed dichotomy
between muscle testing techniques. Schmitt24 observed
that subtle differences in timing seemed to yield
different results in AK MMT. He described the usual
AK muscle test as “doctor-initiated” (AKA “G1” or
“Type 1”)25 or isometric-to-eccentric in which the
subject is asked to resist the doctor's gradually
increasing force. “Patient-initiated” or concentric-to-
isometric (“G2” or “Type 2”) testing begins in the same
position, but the patient is asked to push against the
examiner's hand as hard as possible and given verbal
encouragement through the test. The examiner is
described as adding pressure at the end of the test. In
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both techniques, the examiner attempts to break the
patient's contraction, the difference being timing.
Theoretically, “doctor-initiated” testing would be
similar to physiotherapist's “break” testing. As de-
scribed, “patient-initiated” testing would be similar to a
“make” test that becomes a “break” test upon the
addition of pressure by the examiner at the end.
Schmitt's theoretical basis for these testing techniques
is summarized in a previous article.17
Discussion

Maximum voluntary isometric contraction

In a study of normative values for MVIC in healthy
subjects, Meldrum et al8 summarize references
comparing MVIC and MMT, concluding that, gener-
ally, MVIC shows better sensitivity than does MMT
for small changes in quantitative muscle strength in the
context of monitoring patients with neuromuscular
disease. Manual muscle testing grading on a 5-point
numerical scale does not allow for the fine objective
gradations that can be done when measuring units of
force. A muscle may fall within one grade at a range of
forces so that small interval changes may be missed.7

These concerns are important for evaluation of
progress or deterioration in a patient in rehabilitation
or with a neuromuscular disease. However, MVIC
testing is equipment and time intensive and is not
practical for many clinical applications. For a detailed
discussion of strengths and weaknesses of instruments
and methods of quantitative strength testing, see
Sepega's7 1990 review.
MMT: make vs break tests

Manual muscle testing by handheld dynamometry
has been compared with MVIC for inter- and intrarater
reliability by Visser et al.34 Both techniques were
acceptably reliable and correlated well for longitudinal
evaluation of muscle strength in patients with progres-
sive lower motor neuron syndrome. Handheld dyna-
mometry was limited by examiner strength and tended
to underestimate strength greater than 250 N (∼56 lb).
However, manual dynamometry is inexpensive and
rapid to use and so is acceptable in many contexts
where fine gradations of change need to be assessed.

It appears that for a “make” test (where the examiner
provides static resistance) to be truly different from a
“break” test (where the examiner gradually increases
pressure for the subject to resist), the examiner must be
trained to offer unchanging, stable resistance, which is
not necessarily a given. Accurate manual dynamometry
requires that the examiner be stronger than the subject
if the peak force of a muscle test is to be measured.12

A handheld dynamometer may be used for break
testing. However, the element of examiner choice on
when to stop a test that does not break away makes
peak force comparisons between tests more problem-
atic. Break tests are usually submaximal. To make
matters more complex, the greatest force may be
recorded after the breaking point. Similar reliability is
reported for make and break testing.8 Tests of breaking
strength are frequently cited as yielding higher peak
force measurements than make tests,8,34 indicating that
make tests are also usually submaximal.

Van der Ploeg and Oosterhuis13 studied make and
break MMT with a handheld dynamometer with and
without encouragement. They compared subjects who
were healthy, had known organic neuromuscular
disorders, or had known “functional” or “conversion
symptom” causes of muscle weakness. The unstated
implication is that “functional” weakness is based on a
psychological disorder. For healthy subjects and those
with organic disorders, encouragement only increased
the force by a small percentage, whereas for many
functionally weak patients, encouragement increased
force by more than 20%. Functionally weak patients
also exhibited a greater difference between make and
break tests than organically weak patients. The authors
interpreted this as being due either to poor cooperation
or to aberrant muscle spindle signaling between agonist
and antagonist muscles.

This is similar to Janda's35 “muscle imbalance”
theory combining “tightness-weakness” of the antago-
nist with “stretch-weakness” of the agonist. It does
acknowledge that muscle testing results involve more
than simple muscle bulk or simple nerve trauma. In
some instances, tested muscle response could involve
pain adaptation in which muscle inhibition is more
prominent, based upon the observation that motor
function in 5 chronic musculoskeletal pain conditions
(temporomandibular joint disorders, muscle tension
headache, fibromyalgia, chronic low back pain, and
muscle soreness following exercise) is known to be
impaired. In these instances, decreased activation of
muscles is seen during movements in which they act as
agonists; and increased activation is seen during
movements in which they act as antagonists.36

One could interpret the van der Ploeg and Oosterhuis
study to imply that psychological factors are at play in
manual testing such as AK testing and that the
variations we see are based solely on patient effort or



161Techniques of manual muscle testing
patient expectation. Because AK tests are submaximal
break tests and the “functionally” or psychologically
weak patients actually did the best on “break” tests, this
is an unlikely explanation. It is quite possible that at
least some of the “functional” weaknesses studied by
van der Ploeg and Oosterhuis are simply reversible,
nonoptimum, manipulable neurological states that
clinicians see and treat in chiropractic and AK rather
than the result of aberrant psychology.

Timing of the break affects the examiner's percep-
tion of relative strength. Nicholas et al15 studied
examiners' perception of relative weakness of muscles,
comparing right to left hip flexors and hip abductors in
the same subject during break testing. Force was
recorded continuously, along with the angle of the
limb. Peak force was late in the progress of the break
and was greater than breaking force. Seven different
variables were considered. The examiner's perception
of weakness was most affected by a product of force
applied and duration of the test. Thus, a test with more
force maintained over a shorter time could be rated as
weaker by a tester than a test with less force over a
longer time for the same range of motion.

This finding corresponds to the common statement
in AK training that it is whether the muscle “locks” or
“gives out” that is the outcome being evaluated, not the
total force a muscle is capable of generating.
Extrapolating from the results of Nicholas et al, in
tests of equivalent time, force is the variable that would
determine the level of perceived strength. Regardless of
force, if the muscle contraction does not last, testers call
it weak.

AK MMT

The range of parameters that yield similar results
on AK's binary evaluation of MMTs is currently
under investigation. This information is important in
training accurate muscle testers and in evaluating the
reliability and validity of other AK procedures based
on muscle responses.

In a previous study,18 we found that the range of
duration of AK muscle testing of the middle deltoid for
41 experienced examiners was from 0.325 to 3.5
seconds (mean, 1.3 seconds). There was a suggestion of
a bimodal distribution of durations longer than and
shorter than about 1.5 seconds as examiners attempted
to execute different techniques of muscle tests.

The same data set19 showed a broad range of force
used in these tests (0.55-23.6 lb). These forces are
submaximal when compared with norms in the
literature.8,26 The force used was moderately correlated
with the duration of the test (r = .55) but not with other
parameters such as subject or examiner body size.

Intuitively, longer durations and higher forces would
be expected to yield more muscles rated as “weak” or
“functionally inhibited” if AK muscle testing is only
measuring muscle bulk or local muscle injury.
However, AK authors have suggested that what is
actually being measured is a complex proprioceptive
response to changing pressure, rather than the strength
of the muscle itself.14,16(p2),37
MMT and fatigue

Leisman et al9 compared AK MMT ratings to force/
integrated electromyographic (EMG) data during
muscle contractions at varying percentages of MVIC
showing the effects of fatigue and task repetition. In
this study, several muscles for each subject were
manually tested and rated as “strong” or “weak.” The
description of the procedure matches Schmitt's “Type
2” or “patient-initiated” test. Further electrophysiolog-
ical testing was then conducted with the examiners
blind to the rating of the previous MMTs.

Maximum voluntary isometric contraction was
determined for each subject. Subjects then were asked
to do a series of isometric contractions at a series of
increasing percentages of MVIC. Electromyographic
data were recorded during all contractions.

The relationship between integrated EMG and force
was clearly different between muscles rated as strong
and muscles rated as weak at all force levels and
durations. Weak muscles were associated with less
efficient muscle activity, although the EMG output
increased. These effects were shown to be different
in several respects from the effects of fatigue demons-
trated in long contractions.

Strong muscles could maintain 10% contractions
for an average of 21.05 minutes descending to 0.53
minute for 75% MVC. The “weak” muscles were
able to maintain the contraction an average of 16.03
minutes for 10% MVC down to 0.33 minute for the
75% MVC contraction.

Even at 75% of MVC, weak muscles did not give out
until 20 seconds, which is much longer than theMMT in
anyAK study reportingmuscle testing durations.17-25,38

The manual test was able to distinguish a difference in
muscle function between strong and weak muscles
rapidly and accurately, without taking the muscle to the
point of fatigue. Electrophysiological differences in
muscle state were evident at a broad range of force and
duration levels.
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In our study22,23 of muscle tests of different
durations, even subjects whose muscles manually
tested weak were able to maintain MVIC contractions
for 5 to 10 seconds until told they could stop. Taking
this and the data of Leisman et al into account, it is
highly unlikely that muscle fatigue is what is being
measured in a manual test.
“Patient-initiated” vs “doctor-initiated” MMT
according to Schmitt

Hsieh and Phillips38 did a frequently-cited reli-
ability study with a computerized dynamometer
comparing doctor-initiated and patient-initiated test-
ing. The authors concluded that patient-initiated
testing was more reliable than doctor-initiated testing
with this instrument.

However, when the details of this study are
examined, problems with this conclusion are revealed.
Only peak force was recorded, rather than a contin-
uous recording of force over time, making it im-
possible to determine the actual timing of each
method. There is no record of the duration of these
tests. Because the examiners were free to stop the
“doctor-initiated” test whenever they were satisfied
that the muscle had “locked” or “broken away,” it is
not surprising that these tests demonstrated quite a
wide variation in peak force. There is no reason to
expect that different examiners would make this
judgment at the same point. In fact, our own studies
indicate that they do not. The “patient-initiated” tests
required the examiner to maintain pressure until an
apparent maximum was achieved. It seems likely that
this point would be more similar tester to tester and
test to test. The authors also state that different testers
appeared not to have been testing equivalently for each
testing method. Subjects were tested by one or the
other style of testing instead of both, making
comparison between techniques problematic.

Two studies18,19 were done to try to define what was
actually being done when experienced AK testers
attempted to test in these different ways. We used
surface EMG to identify when the examiner's and
subject's muscle contractions started. These studies
failed to demonstrate a clear difference between
“patient-initiated” and “doctor-initiated” MMT based
on starting times and raised the question of whether
there was another parameter that differentiated testing
techniques. Forces varied widely and correlated only
with duration of the test. Durations seemed to fall into a
bimodal pattern, suggesting that, perhaps, duration was
the actual differentiating factor between the techniques
of testing that Schmitt reported.

Vasilyeva et al21 describe 2 stages of muscle
contraction. In phasic contraction, the length of the
muscle changes concentrically or eccentrically; but its
tonus remains the same. The balance between agonists
and antagonists determines the length of the muscle.
This is the initial type of contraction in voluntary
movement, regulated by the cerebral cortex. Tonic
contraction involves no change in length of the muscle
(isometric) but a change in tone. Vasilyeva et al cite
Bernstein's 1929 and 1947 work stating that these 2
phases are also seen in an isometric contraction. The
initial contraction is phasic/voluntary. Tonic contrac-
tion appears after 3 seconds of an isometric contraction,
fatigues slowly, and is involuntary. It is regulated at the
striatopallidal level.

Vasilyeva et al20,21 have done several studies
demonstrating differences between normal and dysfunc-
tional muscles based on testing in two or three 3-second
increments with force and surface electromyography
(sEMG) recordings. Electromyographic findings paral-
leled the perception of the manual muscle tester.
Vasilyeva20 also used vector EMG to demonstrate that,
in muscular pain syndromes, a weak agonist is
activated late in relation to its hyperactive antagonists
and synergists.

Applied kinesiology muscle testing in practice,
especially undifferentiated or examiner-started tech-
niques, is shorter than 3 seconds18; so, per Vasilyeva's
model, we appear to be testing primarily the phasic
stage of the muscle contraction. “Patient-started” tests
are more likely to be longer and may approach the tonic
phase according to this model.

In our study comparing peak force during MVICs
and 1-second and 3-second MMTs of the middle
deltoid,22,23 although there were few weak muscles in
the 42 subjects tested, 3 subjects had weakness on the
long tests that was not evident on the short tests. Short
and long MMTs do sometimes yield different results,
supporting the hypothesis that the differences observed
by Schmitt between “patient-started” and “examiner-
started” tests may be differences in duration of tests.
The 2 durations of testing potentially measure different
aspects of neuromuscular function—the initial rapid
response to external pressure and the ability to sustain a
contraction as suggested by Vasilyeva's work.

As many AK examiners use tests of 1 second or less
in practice, muscle weaknesses that develop later may
be missed. Applied kinesiologists may want to consider
using MMT of 3 seconds or longer when results are
equivocal. Future studies of MMT should record and
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report durations of tests. Maximum voluntary isometric
contraction testing is completely under the control of
the subject, especially when done against a fixed force
transducer rather than by a strong manual tester. It has
been shown to be better than manual testing for
discriminating small degrees of interval change in
muscle strength in neurological disease. Manual
testing, especially where the force continues to ramp
up during the whole test (as we have observed in AK
testing), requires the subject's proprioceptive system to
continually assess the tester's changing pressure and to
continually adjust the muscle contraction to meet it.
This is fundamentally different from MVIC and
appears to be better suited than MVIC to reflect
transitory changes in the central integrative state of the
nervous system in response to the mechanical or
chemical challenges used in AK. As has been
postulated elsewhere, muscles act as the reflection of
a peripheral or central neural change; and treatment
therefore will only be effective if it is directed at the
correct neural disruption.39

Implications for research design

Applied kinesiology MMT does not involve the full
force that a muscle is capable of generating, even when
the muscle tests weak or inhibited. This seems
paradoxical at first but does support the long-held
opinion of applied kinesiologists that what is being
tested is not the total or peak force of the muscle test,
but rather the ability of the neuromuscular system to
adapt to changing pressure.

Applied kinesiology appears to be the only discipline
working with short-term changes in muscle function in
response to sensory challenges. Thus, it is understand-
able that those unfamiliar with AK but familiar with
muscle strength testing such as dynamometry or MVIC
would have doubts about AK claims of nearly
instantaneous changes in muscle tests.40 A continuing
effort to develop ways of objectively recording these
rapid changes is vital to allowing thorough investigation
of the procedures of AK.

Muscles that break away exhibit higher peak forces
during manual testing than muscles that can hold an
isometric contraction. This may simply reflect a
tendency of the examiner to allow the force to plateau
or ramp more slowly when it is apparent that the muscle
is holding, or it may reflect a recruitment of more fibers
in a dysfunctional muscle to try to avoid failure. It is
consistent with the observations of Nicholas et al that
break tests generate higher peak forces than make test
and that the peak force occurs after the breaking point.
This means that dynamometry is of limited use in day-
to-day AK practice and of limited relevance if used as
the sole parameter in AK research. Recording force
over time and evaluating the shape of the force curve
are better, if not perfect, options for research. Leisman
et al observed that weak muscles exhibit higher EMG
output and less efficient contractions than strong
muscles. Thus, EMG measurements of amplitude
alone to compare “strong” and “weak” muscles are
likely to yield unclear results.

On especially strong muscles and for weaker
testers, it is possible that clinicians may miss subtle
changes in strength with MMT, particularly with
short test durations. These factors need to be
considered in training testers and in designing studies
involving MMT.

Limitations

This study was conducted as a narrative review
limited to studies directly relevant to research design
concerns for AK studies, rather than an extensive
systematic review of all issues related to MMT. Rather
than offer a complete critical, intrinsic appraisal of each
study cited, the emphasis of this particular effort was to
identify the varying parameters from recent investiga-
tions that are involved in MMT, so that their respective
effects upon the results of MMT may be more clearly
determined. This investigation thus provides guidelines
for future research. In this manner, the validity of MMT
and its attributes, the core principles of AK, need to be
evaluated. Research needs to be completed to evaluate
the diagnostic accuracy, reliability, and clinical rele-
vance of AK MMT.
Conclusion

The AK literature suggests that MMT evaluates the
net result of activation of complex neurological
pathways. It is also suggested that MVIC may
discriminate interval changes in muscle strength; it
is equipment intensive and not practical for day-to-day
monitoring of therapy. Applied kinesiology MMT
attempts to use submaximal forces and measure the
neurological response to gradually increasing pres-
sure, rather than the total force that the muscle is
capable of generating.

Because of variations in muscle testing techniques
in the literature, the greatest likelihood of replication
for any research study reporting MMT will be
achieved by specifying exact procedures and instru-
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mentation, if any, along with parameters of the tests
used, including duration of tests, peak force if
measured, and timing of application of force, partic-
ularly when testing before and after diagnostic or
therapeutic interventions and challenges.
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