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In the present study, the Electromechanical Therapeutic

Apparatus was examined to determine the extent to which its

repeated use can influence intellectual performance and mood

state. The Electromechanical Therapeutic Apparatus is a

device designed to mildly stimulate the body and brain,

while facilitating relaxation. Its three components include

a rotating platform-bed; a weak, extremely-low-frequency,

external-electric field; and music. In the present study,

three groups were contrasted, a music-only group which

served as a placebo; a group which combined motion-

vestibular stimulation and music; and a group which combined

motion-vestibular stimulation and music with an external-

electric field. The sample included 33 randomly selected

men and women whose average age was 34.6 years.

For individuals within all three groups, treatment

consisted of 8 45-minute sessions, completed during a

1-month period. In order to assess treatment effects, all

participants were administered two test batteries, one

before treatment and one after. Testing procedures were

identical for all groups. Both pretreatment and



posttreatment test protocols consisted of odd or even

numbered items of selected WAIS-R verbal and performance

subtests, the Weschler Memory Scale, a serial arithmetic

task, a paired-associate task, and a mood inventory.

Results indicated significant improvements within all

three groups along various IQ performance and mood-state

dimensions. Largest intellectual performance and mood-state

gains were observed in the group which combined motion-

vestibular stimulation and music with an external-electric

field. This group significantly improved beyond the music-

only (placebo) group on measures of concentration, visual

and auditory recall, and speed of mental operation. In

addition, relative improvements were seen on the Anger and

Tension mood scales. Furthermore, this group significantly

exceeded the motion-vestibular stimulation and music group

on measures of memory, speed of mental operations, and

visual-motor coordination. Additionally, significant

correlations were observed between treatment-related mood

gains and intellectual improvement.
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VESTIBULAR AND ELECTROMAGNETIC STIMULATION: THEIR EFFECTS ON

INTELLECTUAL PERFORMANCE AND MOOD STATE

Energy Dynamics Within the Brain and Body

According to Prigogine, the amount of energy received

by an organism is a critical factor in maintaining its

integrity. If the incoming energy is too little, the

organism will begin to disintegrate under the force of

entropy. Living organisms, such as human beings, are

therefore, by necessity, "energy-seeking" systems.

Typically, organisms will seek just enough of an energy

input and dissipate exactly enough entropy to maintain the

existing organizational structure or very slowly increase

internal organization. Occasionally, however, the influx of

energy is exceedingly high, whereupon the organism reaches a

bifurcation point, a point at which the system can collapse

and disintegrate or emerge out of chaos, "escaping to a

higher-order" of organization and function (Hutchison, 1986;

Prigogine, 1980; Prigogine & Stengers, 1984). Golembiewski

(1975, cited in Gemmill & Smith, 1985) stated that even

small amounts of energy input can push a system over the

threshold to a bifurcation point.

According to Hutchison (1986), the brain continuously

receives an influx of energy from the environment which,

with sufficient energy input, reaches a point of bifurcation
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where it either collapses or reorganizes. If it collapses,

the person may be left in a state of psychosis 
or

depression, but more likely the person will escape 
to a

higher-order of organization and function. The possible

energy sources stimulating a punctuated reorganization

include sensory stimulation, chemical, electric or magnetic

stimulation, mechanical stress, and even heightened or

discordant thoughts and emotions.

Environmental Enrichment

Prigogine's model suggests many corollary hypotheses

including the assertion that, with sufficient brain

stimulation, intelligence may be increased. Diamond (cited

in Hopson, 1984) has supported the position that

intelligence is not a fixed and immutable trait, and has

stated that intelligence is a direct byproduct of the brain,

which is capable of life-long plasticity. Supporting the

plasticity concept, researchers have found the following

cortical changes in rats as a response to environmental

enrichment: increased brain weight, increased cortical

thickness, elevated activity of glial cells, growth of

neurons and neuronal nuclei, expansion of blood capillary

networks (Rosenzweig, Bennett, & Diamond, 1972), increased

dendritic length and branching (Greenough, Larson, &

Withers, 1985), greater number of synapses per neuron, and

increased size of synaptic junctions (Mollgaard 1971, cited

in Globus, Rosenzweig, Bennett, & Diamond, 1973). Regarding
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increases in brain weight, Ferchmin and Eterovic (1977)

determined that such increases result from cortical growth

which takes place while rats experience proprioceptive and

other sensory-stimulating events.

Researchers Cone and Cone (1976) refuted traditional

scientific opinion by demonstrating that under specific

ionic conditions mitosis can be induced in neurons which

have reached complete mitotic quiescence, a characteristic

of fully differentiated cells. Specifically, Cone and Cone

induced some of their neurons to form binucleate neuronal

cells, while others mitotically reproduced, thus forming

distinct daughter cells. The implications of this research

were enormous. Specifically, their findings suggested that

if particular brain-enhancement technologies could be

developed with a capability of altering neuronal ionic

conditions, then brain neurons might potentially replicate,

with possible effects on intelligence.

MacVicar (cited in "An active", 1984) has reported

that in-vitro glial cells propagate action-potentials across

their length in response to electrical stimulation, and

within the brain, may facilitate information transmission by

causing widespread excitation of neurons. Furthermore,

Diamond (cited in Hutchison, 1986) added to the evidence

that glial cells facilitate information processing and

intelligence when she discovered, in a post-mortem analysis

of Albert Einstein's highly efficient brain, that his cortex
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had a substantially greater glial-cell-to-neuron ratio than

the average person. In addition, Diamond et al. (1966) also

discovered that glial cells are fully capable of self-

replication and increase in number during environmental

stimulation. Taken together, this research has suggested

that, with proper environmental or sensory stimulation, the

cellular complexity of the brain can be increased, with

concomitant improvements in information processing ability.

Black, Greenough, Anderson, and Isaacs (1987) have

reported that, throughout the entire life-span, the cerebral

cortex can be maintained or enhanced with sufficient

exposure to environmental stimulation. Their claims have

been substantiated by Warren, Zerweck, and Anthony (1982)

who found increased learning ability and proliferation of

cortical cells in 750 day-old (very advanced age),

environmentally-stimulated rats. Furthermore, Diamond,

Johnson, Protti, Ott, and Kajisa (1985) found nearly 10

percent cortical growth in extremely aged, 904-day-old,

environmentally-enriched rats. Similarly, Buell and Coleman

(1979), in their post-mortem analysis of human brains, found

that non-senile brains demonstrate plasticity throughout the

human life-span, with neuronal growth possible right up

until death.

In line with these findings, Shaie (1984) suggested

that early decline in adult fluid-intelligence results from

disuse of the brain. Conversely, maintenance of "an engaged
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lifestyle," with a broad range of stimulating activities,

will maintain high levels of intellectual functioning well

into the senior years.

Brain Enhancement with Vestibular Stimulation

Vestibular or motion stimulation is one form of

environmental enrichment that has been largely ignored by

our modern, sedentary society. Hutchison (1986) has

reported that only in childhood is optimal vestibular

stimulation experienced. Reportedly, in adulthood the

cerebellar and vestibular systems become very rigid,

accustomed to a limited range of habitually experienced

orientations. Consequently, vestibular nuclei, cerebellum,

limbic system, reticular activating system, and a variety of

cortical areas enervated by vestibular pathways become

restricted and narrow in their degree of neural

interconnection. Prescott (cited in Hutchison, 1986)

reported that if reduction in vestibular input is too large,

dendritic connections deteriorate and "brain abnormality"

results. Conversely, Clark (1985) suggested that when

vestibular stimulation occurs, widespread brain activation

results, accompanied by specific stimulation of the

vestibular pathways, cerebellum, and reticular system. This

activation facilitates "brain growth" and dendritic

interconnectedness (Hutchison, 1986; Lynch & Baudry, 1984).

Furthermore, Phillips (1990) has reported that cerebellar
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stimulation may enhance the human capacity for memory

storage and retrieval.

Developmentally, it appears that vestibular stimulation

is exceedingly important for children and, if it is not

experienced, developmental irregularities may result.

Vestibular stimulation facilitates cognitive development and

enhances a variety of developmental processes (Short, 1985).

Furthermore, developmental irregularities may resolve with

supplemental vestibular stimulation (Ottenbacher & Petersen,

1985). Neal (1968, cited in Schaefer, Hatcher, & Barglow,

1980) reported that vestibular stimulation enhances overall

health and development of low-birth-weight babies (Short,

1985). Also, in developmentally-delayed children,

vestibular stimulation enhances reflex integration, visual-

exploratory behavior, and motor development (Short, 1985).

Vestibular stimulation has been found to produce

benefits to mood as well. Specifically, Thomas (1972, cited

in Raver, 1980) reported that vestibular stimulation brings

about reduced emotionality in human infants.

Vestibular Stimulation and Learning Disabilities

DeQuiros (1976, cited in Ottenbacher, 1978) has

indicated that learning disorders, including deficits of

language, reading, writing, and motor skills are often

directly related to dysfunction within the vestibular

system. Additionally, Ayres (1977) reported that learning-

disabled individuals, with vestibular or cerebellar
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dysfunction (involving nystagmus), often achieved

improvements in academic learning after vestibular

stimulation therapy. Furthermore, a number of individuals

with normal nystagmus duration also benefitted from

vestibular-stimulation.

In addition, hyperkinetic individuals experienced

improvements in mental state after vestibular stimulation

(Kantner & Tocco, 1981). Furthermore, Bhartara, Clark, and

Arnold (1978) found increases in self-esteem, improved

attention span, enhanced task-approach behavior, and

improved visual-motor coordination in an attention-deficit-

disordered population. Related to this, Bhartara et al.

(1978) suggested that vestibular stimulation facilitated the

maturation of the brain in regard to the processing and

integration of sensory stimuli.

Stilwell, Crowe, and McCallum (1978) have reported that

the brain's vestibular system interfaces with visual,

auditory, and somatosensory brain regions. Regarding the

processing of language, they reported that there is a

convergence of vestibular pathways upon auditory centers,

which upon stimulation, facilitate optimal synaptic

transmission within language centers. This, in turn, they

discovered, increases the efficiency and speed of processing

within these centers. The following populations have

improved with vestibular stimulation: language-disordered

individuals (Ayres 1972, cited in Stilwell et al., 1978),
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mute adults (Stilwell et al., 1978), and neurologically

impaired children with language dysfunction (Raver, 1980).

Finally, in support of these conclusions, Stilwell et al.

(1978) stated that processing within language centers is

dependent on reciprocal and continuous interaction between

language centers and subcortical structures where vestibular

and other sensory impulses are integrated.

Bailey (1978), in a study reviewing language

dysfunction in non-paranoid schizophrenics, found that

vestibular and other sensory-stimulating therapies improve

abstract-thinking ability, syntactical style, and memory in

this population, with additional improvements related to

delusions of reference and bizarre speech. Furthermore,

Bhartara, Clark, Arnold, Gunsett, and Smeltzer (1981) cited

studies which relate vestibular-processing dysfunction to

the following disorders: autism, childhood schizophrenia,

emotional disturbance, dyslexia, Down's Syndrome, and

cerebral palsy. As might be expected many of these

disorders improved with vestibular stimulation.

An important side note regarding vestibular stimulation

is that auditory stimulation has been found to facilitate

many of the vestibular-stimulation-related benefits (Kramer

& Pierpont, 1976, cited in Schaefer et al., 1980). In line

with this finding the Electromechanical Therapeutic

Apparatus (ETA) was created with music as an auditory-

stimulating component (Hutchison, 1986).
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The Benefits of Deep Relaxation

Many improvements in individual performance have arisen

from the repeated experiencing of deep relaxation.

Miskiman (1974), for example, has demonstrated that deep

relaxation leads to anxiety reduction. This relaxation, in

turn, offers the mind the freedom to attend to relevant

stimuli and thereby perform more efficiently and accurately

on complex tasks. Conversely, Ferguson (1983) hAs reported

that, as stress increases, intellectual performance

diminishes. It follows then that reduced-stress living is

essential for individuals to achieve optimal intellectual

functioning.

The following studies regarding meditation demonstrate

the value of deep relaxation. Since Ferguson (1981) has

reported that the ETA facilitates a meditative state of

mind, then perhaps these meditation-related benefits would

be relevant to ETA use as well.

The following performance gains have reportedly

resulted from the practice of meditation: orderly

functioning of frontal and central brain regions,

improvements in cognition, enhanced sensory-motor

integration, greater facility for concentration

(Kras, 1974), enhanced memory function (Abrams, 1974),

heightened abstract-thinking ability, and more skillful

arithmetic performance (Miskiman, 1974). Also, increased

perceptual flexibility, greater creative expression,
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enhanced moral judgement, and gains in academic performance

have reportedly arisen as a result of repeated meditation

(Dilbeck & Vesely, 1986). Furthermore, improved decision

making ability, quicker reaction-time, and more efficient

nervous system function have been related to meditation

practice (Kuna, 1975). Lastly, significantly greater fluid-

intelligence scores have been reported in a sample of

meditators (Tjoa, 1974). Tjoa's results suggested one of

two possibilities. First, that performance on the

intelligence tests was state-dependent and thus enhanced by

the meditators calm and alert mental state, or secondly,

that the actual cellular structure of his participants'

brains were altered through meditation practice.

Body-mind Enhancement with Electromagnetism

The notion that electric and magnetic fields can

influence biological systems has had considerable support

during recent decades (Polk & Postow, 1986). It has been

suggested that both body and mind are responsive to

fluctuations in their electromagnetic environment. One

example involves the Earth's magnetic field which has been

shown to facilitate directional sensitivity and navigational

responses in insects (Walker & Bitterman, 1989), birds

(Alerstam, 1987), fish (Vilches-Troya, Dunn, & O'Leary,

1984), amphibians (Leucht, 1990), reptiles, mammals (Gould,

1984), and perhaps humans (Baker, 1981).
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It has also been recognized that electromagnetic fields

may have medical applications. Throughout the twentieth

century, small groups of pioneering researchers have dared

to go beyond the prevailing medical paradigm in order to

investigate this possibility. Many of the earliest medical

breakthroughs involving electromagnetic technology have been

credited to Soviet research laboratories (J. R. Lott,

personal communication, February 15, 1991; Presman, 1970).

Beyond their noteworthy achievements, Western researchers

have expanded our understanding of this new technology, and

recently, books such as Emerging Electromagnetic Medicine

(O'Connor, Bentall, & Monahan, 1990) and Biological Effects

and Medical Applications of Electromagnetic Energy (Gandhi,

1990) have been written as comprehensive reviews of this

emerging science. The science of electromagnetic medicine

is highly controversial, but evidence for its validity is

increasing, and its range of application appears to be

rapidly expanding.

Electromagnetic medicine, also referred to as energy

medicine or bioenergetics, views all living creatures,

including man, as electromagnetic in nature. This model has

been supported by Persinger (1974, p. 1) who stated that

"Living organisms are complex matrices of electric and

magnetic fields." Furthermore, research with the

Superconducting Quantum Interferometric Device (SQUID) has

accurately measured electromagnetism within the human body.
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Two kinds of magnetic fields have been measured with SQUID

technology, an alternate-current field produced by ionic

flow within muscles and nerves, and second and more

important to this discussion, a direct-current magnetic

field resulting from electrical conduction within the

Schwann and glial-cell network (Sessions, 1987). Thus,

glial cells within the brain have been found to function as

regulators of electrical and magnetic activity.

Furthermore, Becker and Selden (1985) have suggested that

any incoming electromagnetic force that interacts with the

glial network may influence the flow of impulses within the

brain and help direct the entire process of thought,

emotion, and consciousness.

Additional evidence has mounted supporting the

electromagnetic model of the human body. Hunt (1986, cited

in Gerber, 1988), for example, has consistently recorded

electrical oscillations emanating from specific points along

the skin surface. In addition Motoyama and Brown (1978,

cited in Gerber, 1988) have reported the existence of energy

channels which function independently of nerve pathways.

Similarly, Dumitrescu (1983, cited in Gerber, 1988) has

identified "electrical pores" which allow electromagnetic

energy exchange and communication between the body and the

surrounding electrical medium. Furthermore, Wood (1986),

using Kirlian photography, photographed a "coronal

discharge," described as a representation of the
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electromagnetic field (emf) that surrounds the human body.

Konikiewicz (1976, cited in Wood, 1986) additionally

determined that the body's emf increases in intensity as a

function of positive-emotive states. Interestingly,

Wood (1986) has successfully used human-emf anomalies as

diagnostic indicators of impending illness. Gerber (1988),

going one step further, reported that disturbances in the

human emf can be ameliorated with a variety of electro-

magnetic therapies including some that use very mild doses

of electromagnetic energy.

One mild electromagnetic therapy has been used by Smith

(1988), who reported that patients suffering from allergies

and environmental illness can be restored to health with

repeated application of very weak doses of electromagnetic

radiation. This response to emfs of minimal intensity is

not surprising since the human body, through the course of

evolution, has adapted to the low intensity, geomagnetic

micropulsations of the Earth. Accordingly, Persinger and

Levesque (1983) have found that a large percentage of daily

fluctuation in mood is accounted for by geomagnetic forces.

Furthermore, Wever (1973, 1974, 1977) has found that

externally applied emfs, at frequencies similar to those of

the Earth's, restore harmony and balance to individuals with

psychosomatic and neurotic symptoms resulting from

geomagnetic deprivation. In conclusion, Wever's and
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Persinger's landmark research conclusively established a

relationship between emfs and psycho-physiological health.

This newly recognized view of man as electromagnetic

has led to research focused on the therapeutic value of

emfs. The following medical improvements, achieved with

electromagnetic stimulation, demonstrate that emfs can

stimulate growth and repair within the body. Fitzsimmons,

Farley, Adey, and Baylink (1989) have reported a six-fold

increase in bone-cell replication with specific magnetic and

electric-field exposures. In addition, McAuliffe (1985)

reported blood vessel repair and growth as a result of

electromagnetic stimulation, while Bassett (cited in

McAuliffe, 1980) reported a tripled rate of growth and

repair of damaged peripheral nerves with similar energy

field applications. Finally, Becker and Selden (1985) have

suggested that, given the proper electromagnetic conditions,

stimulation of tissue repair or growth may be possible

within any organ system, even within the brain.

Philpott (1987) has reported success using bar magnets

in conjunction with cellular-oxygen therapy for the

treatment of bacterial and viral infection, inflammation,

allergy, pain, atherosclerosis, and addiction, while

Subrahmanyam and Molnuddin (1988), using pulsed-magnetic-

fields, have reported success in the treatment of arthritis,

spondylosis, hemiplegia, malunion fractures, ulcers,

colitis, aggressive behavior, alcoholism, and depression.
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Meanwhile, Rein (in press) has demonstrated that exposure to

scalar-waves stimulates immunological competence.

Additionally, Giczi and Guseo (1988) have used pulsed-

magnetic fields in the treatment of migraine headaches,

while Frey and Spector (1986) have found neurotransmitter-

related reductions in aggression in rats exposed to radio-

frequency emfs. In addition, Adey (cited in McAuliffe,

1980) facilitated learning and memory improvements by

focusing emfs at the heads of his monkey subjects as they

underwent learning trials, while Nair, Morgan, and Florig

(1989) reported similar findings with rats.

Meanwhile, Narayan (1988) found that 25 to 75 percent

of humans tested experienced beneficial effects related to

emf exposure within certain band-widths or "windows" of emf

frequency. Reportedly, these electromagnetic frequencies

offered tension relief, release from psychological

inhibitions, and transportation into "higher levels of

consciousness." Similarly, Grunner (1975), with a group of

irritable and sleep-disordered neurotics and depressives,

found clinical improvements when applying specific forms and

intensities of electromagnetic stimulation.

One therapy which operates in the same frequency range

or band-width as the ETA is Cerebral Electrotherapy (CET).

The major difference between ETA use and CET is that CET

involves transmission of electrical current through scalp

electrodes while the ETA applies an external-electric field.
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CET usage has resulted in positive treatment effects

with the following disorders: hypertension, peptic ulcer,

neurodermatitis (Feigner, Brown, & Olivier, 1973), insomnia

(Weiss, 1973), anxiety, depression, irritability, and

nightmares (Koegler, 1971, cited in Brown, 1975).

Meanwhile, Rosenthal and Calvert (1972, cited in Brown,

1975) reported that CET produces feelings of increased

energy, euphoria, and diminished concern about minor

problems. Furthermore, Smith and Day (1977) reported

improvements in memory in an alcoholic population undergoing

CET, while Schmitt, Capo, Frazier, and Boren (1984)

demonstrated improvements in intelligence scores.

More recently, the Alpha-Stim device (a form of CET)

has been used to boost the brain's ability to focus, absorb

new information, and consolidate facts into memory (cited in

Levoy, 1988). Furthermore, Patterson (cited in McAuliffe,

1983) has used neuro-electric therapy, a form of CET, to

treat chemical addictions, while others have used this

therapy to treat sexual addictions, chronic pain, and

various psychiatric disorders (McAuliffe, 1983).

Reportedly, Patterson has attributed these benefits to

resonance effects within certain pathways of the brain and

neurotransmitter release in response to selected electrical

frequencies.
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The Electromagnetic-Cellular Interface

Lynch and Baudry (1984) have reported a mechanism by

which electrical activity within the brain can translate

into intercellular, structural change. They have

demonstrated that, when electricity is applied to neuronal

circuits, residual changes occur in the nerve circuitry.

This electrical activity may result from direct exposure to

electric or magnetic energy sources or from the transduction

of sensory information. According to Lynch et al., when an

intense enough electrical signal reaches the post-synaptic

region of a neuron, calcium influx occurs and the enzyme

calpain is released. Calpain "chews the meshwork" of the

post-synaptic surface and, consequently, "receptors pop out"

which insure that synaptic transmission will be more easily

accomplished in the future. Thus, relatively permanent

cellular changes are created, often with enhancement of

brain integrity and function.

Persinger, Ludwig, and Ossenkopp (1973) have suggested

that extremely-low-frequency, low-intensity emfs can make

considerable impact on the electrochemical and cellular

structure of the brain. This, they reported, is

accomplished through the neuro-glial complex which, due to

liquid crystalline and semiconductor properties, can amplify

in-bound electromagnetic signals. Furthermore, Schmitt,

Dev, and Smith (1976) have reported that in-coming weak

fields, as minimal as a few tenths of a millivolt, are



20

addiction (David-John Institute, 1981). In addition,

arthritis pain control, with ETA use, may be mediated

through endorphin and other neuropeptide transmitter systems

(Graham, 1981).

An important aspect of the ETA experience is its

facilitation of deep relaxation in its users. Graham (1986)

stated that a full 92 percent of subjects who used the ETA

reported relief from anxiety after one, 30-minute session.

Additionally, 100 percent of a sample of degeneratively ill

individuals achieved stress reduction and pain relief with

ETA use, while 88 percent demonstrated a more positive

emotional outlook (A.R.E. Clinic, 1980). Furthermore,

Stillman (1987) found that the rotational rhythm of the ETA

resonates with a natural rhythm associated with the advance

and retreat of ocean waves, and that human beings innately

find such a rhythm soothing and relaxing.

Performance benefits have been reported with the ETA as

well. In one case study involving a learning-disabled

child, Stevens (1979) found dramatic improvements on

academic tasks with ETA use. Additionally, Morgan and

Morgan (1986) found ETA-related improvements in receptive

language skills, processing of multimodal stimuli,

behavioral spontaneity and flexibility, and emotional

expressiveness in an autistic adolescent. Meanwhile,

7 months of ETA therapy with a neurologically impaired,

severely ill, Down's Syndrome child resulted in large gains
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capable of eliciting graded-potentials within neurons.

These alterations in membrane potential, reportedly,

stimulate the release of calcium ions, followed by

neurotransmitter substance. This, in turn, facilitates

transmission of information across synapses. Furthermore,

many of the synapses within which these events occur are

dendro-dendritic and bidirectional, forming interconnected,

information transmitting, synaptic webs or networks called

local-circuits.

Brain Stimulation and Enhancement

Evidence that electrical and sensory stimulation can

lead to changes in the brain has prompted research into new

technologies designed to produce brain enhancement. The

following are some of these new tools believed to produce

beneficial changes in mood state and intellectual

performance.

Hooper and Teresi (1989) have described a number of

devices recognized as brain enhancing. These devices

utilize sensory-stimulating forces such as light, sound,

electromagnetic stimuli, and/or movement in order to alter

consciousness or related aspects of brain function. One

reportedly brain-enhancing device, the Synchroenergizer,

uses flashing light, sound, and a weak, electromagnetic

pulse to alter brain waves. Hutchison (1986) has reported

that Synchroenergizer use may increase intelligence,

accelerate learning, enhance memory, boost creativity, and
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facilitate intuition-based problem solving. Meanwhile,

another device, the Alpha-Stim, delivers mild electroshocks

to the human skull, which guide the mind into a receptive

state and facilitate learning. Alpha-Stim has been

described as "a super-learning tool," used in the treatment

of dyslexia and learning-disabilities (Lawren, 1988).

Furthermore, another brain-enhancing device, Hemi-Sync, uses

audio pulses, which reportedly facilitate a meditative state

of mind and enhance motor skills, information absorption,

cognition, mental-imagery ability, and creativity

(Hutchison, 1986).

The Electromechanical Therapeutic Apparatus

The ETA (also known as Gravitational Resonance Fields

Machine, Graham Potentializer, and Cymatron) is a

potentially brain-enhancing device which uses sensory

stimulation as a facilitator of neuronal activity.

Specifically, the ETA provides motion (vestibular

stimulation), sound, and electromagnetics, working together

to provide a soothing and reportedly "brain-enhancing"

experience (Graham, 1981; Stillman, 1987). Stillman (1987)

has stated that ETA use offers benefits to health, mood-

state, and learning capacity, while the initial

manufacturers of the ETA reported stress reduction, expanded

intelligence, unblocked creativity, and improvements with

pain, neuro-muscular problems, learning disabilities,

autism, brain trauma, insomnia, hypertension, and chemical
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in weight, head and chest growth, and improvements in

neurological development, quality of sleep, appetite,

activity level, language ability, motor control, attention

span, and learning speed (Grady, 1982).

Lastly, in the interest of evaluating the ETA, Graham

(1978) measured information-processing speed as a function

of ETA use. Graham (1978) tested the ETA with and without

the 1.5-volt emf and found that, in some individuals, ETA

use with the emf resulted in nearly 25% gains in processing

efficiency.

Summary and Purpose

Prigogine, in his research on energy dynamics, has

concluded that, with sufficient exposure to environmental

stimulation, a living system, including the brain, can

experience a punctuated reorganization and thus establish

itself at a higher level of complexity and function. Beyond

this global conceptualization, environmental enrichment

researchers have convincingly established a link between

environmental stimulation and increased complexity within

neural pathways. Thus, a brain plasticity model has

emerged, with associated possibilities for the development

of brain-enhancement technology.

Much of the environmental enrichment research has

focused on vestibular stimulation as a method of enhancing

functional capacity within dysfunctional populations.

Beyond its value to individuals with such disorders as
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learning and language disabilities, the value of such

stimulation may extend to normal populations as well. This

is likely since most individuals with average or above-

average intelligence demonstrate relative degrees of neuro-

cognitive deficit (Zolten, Butler, & Harrell, 1988).

Encouraging literature regarding electromagnetic

stimulation has emerged as well. Emfs have been reported to

facilitate neurotransmitter release, improve mood, enhance

learning capacity, and stimulate cellular replication.

Regarding the ETA, both the motion component and the

emf are likely to stimulate the brain. Activation of the

semi-circular canals, vestibular nuclei, and cerebellum are

likely since the angular velocity of the ETA platform-bed is

sufficient to conduct neural impulses within these brain

regions (Benson, 1972). This vestibular stimulation may

effectively promote dendritic branching, perhaps leading to

improvements in language and sensory-motor skills within a

normal adult population. In addition, performance abilities

and memory capacity can improve, due to the potentially

stimulating effects of the ETA's 120 cycle-per-second,

sinusoidal field. It is possible that the ETA's emf

interacts with the brain's glial-cell network, thereby

potentiating its electric and magnetic properties. It is

also possible that such emf-cellular interactions occur

within local circuits and other information-processing,

neuronal networks. If such stimulation does occur, then it
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would be likely that increased synaptic interconnectedness

would result, with consequent improvements in the neural-

conducting, information-processing aspects of the brain.

Finally, the issue of band-width is important in

understanding the ETA. Since the electromagnetic frequency

of the ETA is within the same band-width as cerebral

electrotherapy, it is likely that the ETA will produce

similar improvements in mood to those reported with CET use.

The present research has been conducted in an attempt

to broaden science's understanding of vestibular and

electromagnetic brain stimulation as they relate to brain-

plasticity and functional enhancement. The research focuses

upon the ETA and attempts to measure change resulting from

its use. It is hypothesized that repeated ETA use will

result in improvements on measures of intelligence and mood-

state. Improvements are expected within the motion-only

group, and even greater gains are expected in the group that

experiences an electromagnetic field during the motion

stimulation. It is specifically hypothesized that post-

treatment improvements will be seen in concentration,

memory, visual and motoric skills, and some areas of

language function. It is unlikely that abstract abilities

will improve substantially. Lastly, similar to CET, it is

hypothesized that the ETA will facilitate improvements in

mood-state, within dimensions such as anxiety, depression,

anger, and confusion.
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METHOD

Subjects

Participants in this study were respondents to

an advertisement offering participation in a research

project involving "state-of-the-art relaxation technology"

(Appendix B). All respondents were accepted for

participation except for the following exclusions:

(a) individuals with a history of epileptic seizures,

(b) psychiatric illness, or (c) current use of psychoactive

drugs or medications. In addition, individuals with a

cardiac pacemaker were excluded.

A total of 44 individuals voluntarily consented to

participate in the study. These individuals were randomly

assigned to either of the two experimental groups or the

placebo group. Of the 44 individuals, a total of 11

terminated participation prematurely or were excluded from

participation due to failure in meeting procedural

requirements. Of the 11 discontinued participants, 5 were

released from the placebo group, 3 from the motion-plus-emf

group, and 3 from the motion-only group.

The remaining 33 participants who completed the study

included 13 participants in the motion-plus-emf group (6 men

and 7 women), 10 participants in the motion-only group

(3 men and 7 women), and 10 participants in the placebo

group (6 men and 4 women). In total, there were 15 men and

18 women who completed the study.
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Participants ranged from 20 to 49 years of age,

M = 34.6. Of the 33 individuals who completed the study,

30 were Caucasian, 2 were Hispanic, and 1 was Oriental. The

majority of the research subjects were enrolled in a

university or professional training program or were college-

educated professionals during the time of their

participation in this research project. Participant-related

data was kept strictly confidential, and the identity of

subjects remained anonymous.

Materials and Test Instruments

The Electromechanical Therapeutic Apparatus consists of

a motorized, rotating platform-bed, with attached electrical

circuitry that emits a low-voltage field. The platform-bed

is 78 inches in length and 30 inches wide. The mechanical

parts of the attached motor move through a 5-inch, vertical

circle, causing the stabilized bed-platform to move in a

circular motion as well, relative to the vertical axis. The

axis of motion involves an ascending motion, movement left,

descending motion, and movement to the right. The surface

of the bed-platform always remains parallel to the ceiling,

never tipping. It moves through 10.5 cycles-per-minute.

During this repetitive motion, the sine-wave generator

of the ETA produces a 1.5-volt, 120-hertz, external-electric

field which is emitted from hemispheric dishes at the head

and foot of the platform-bed. The production of the

external-electric field alternates every 6 minutes between
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the field generator at the head-piece and the generator at

the foot of the platform-bed.

For safety purposes, the platform-bed is insulated from

the metal mechanical components. In addition, the ETA

contains a grounding apparatus and a built-in, ground-fault

detector-switch which instantly turns off the power in the

unlikely event of a short-circuit.

Additional materials include a 45-minute, continuous

playing audio-cassette with relaxation music. A collection

of oriental flute music was used with experimental and

placebo groups. Aside from the relaxed tempo of the music,

its selection was otherwise arbitrary. Also for the purpose

of enhanced relaxation, the lighting of the room was kept

dim, and external noise was kept to a minimum.

WAIS-R Subtests. Assessment instruments included seven

subscales of the Weschler Adult Intelligence Scale-Revised

(WAIS-R), sampling verbal and performance measures related

to intelligence. This shortened WAIS-R battery included

the following subtests and associated reliabilities:

Information (.89), Digit Span (.83), Arithmetic (.84),

Similarities (.84), Picture Completion (.81), Block Design

(.87), and Digit Symbol (.82). Supporting its validity,

Weschler (1981) reported a .85 correlation between the

WAIS-R and Stanford-Binet tests of intelligence, and

reported that the WAIS-R is significantly related to other

correlates of global intelligence.
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Weschler Memory Scale. In addition, Forms A and B of

the Weschler Memory Scale were used to assess verbal,

spatial, and numerical memory. The old Weschler Memory

Scale was used because it offered separate testing forms for

the purpose of testing and retesting. The Weschler Memory

Scale (Weschler, 1945) reportedly has a reliability

coefficient ranging from (.41) to (.90), with a median

reliability of (.74). Furthermore, according to Keyser and

Sweetland (1984), validity and factor analytic procedures

have determined that the Weschler Memory Scale measures the

following factors: (a) logical memory, visual reproduction,

and associate learning; (b) mental control and digit span;

and (c) personal and current information, and orientation.

Serial-Addition Task. Furthermore, a 4-minute, serial-

addition task (designed by the author) was used to assess

speed and accuracy of arithmetic calculation and sustained

concentration. This written task required that the

participant complete successive additions of increasing

difficulty, while holding the solution of each previous

solution in memory (Appendix D).

Paired-Associates Test. A series of 20 paired-

associates were administered as a more challenging test of

intermediate-term memory. The test was designed by the

author (Appendix E) .
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Profile of Mood States. In addition, the Profile of

Mood States (POMS) (McNair, Loor, & Droppleman, 1971) was

used to assess various dimensions of mood-state. According

to Keyser and Sweetland (1984), the POMS is a conceptually

valid, internally consistent, statistically independent, and

replicable measure of emotional state. The POMS measures

six dimensions: (a) vigor-activity, (b) fatigue-inertia,

(c) confusion-bewilderment, (d) depression-dejection,

(e) anger-hostility, and (f) tension-anxiety.

Other Assessment Instruments. In order to obtain

general background information on each participant, a health

history was administered (Appendix C). Also an exit

questionnaire was administered to assess the subjective

aspects of the treatment experience and posttreatment

psychological state (Appendix H).

Procedure

Participants completed the testing and experimental

procedure at BioScan Inc. and the Quest for Excellence

Center of Dallas, Texas. Upon arrival at the facility,

participants received an explanation of procedure and

subsequently signed an informed consent form (Appendix A).

Initial Testing. After the informed consent was filed

and confidentiality was explained, the initial test battery

was administered. All participants began testing by filling

out a health-history and the POMS inventory. Subsequently,

half of the items within the Information, Similarities,
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Arithmetic, Block Design, and Picture Completion subtests of

the WAIS-R were administered. Participants either completed

the odd-numbered items or the even-numbered items according

to a counter-balanced format between individuals. Digit

Span and Digit Symbol tests were given in their entirety.

Upon completion of the WAIS-R subtests, the Weschler Memory

Scale was administered. Form A was administered to half of

the participants, while Form B was administered to the other

half. Following Weschler Memory Scale administration, each

participant completed the 4-minute serial-addition task

(Appendix D) and one of the paired-associate tests

(Appendix E).

The entirety of the procedure was identical for both

experimental groups and the placebo group. In addition, for

all groups, completion of the initial testing battery was

followed, within 48 hours, by the initiation of the

treatment phase.

Motion-Plus-Emf Group. After initial testing,

individual participants were escorted to a private, quiet,

dimly-lit room where ETA use took place. All participants

were told that use of the ETA offers "state-of-the-art

relaxation technology." Then a brief explanation of the

machine's mechanical aspects was offered, followed by

answers to pertinent questions. Subsequently, the

participant was asked to remove his/her shoes for the

purpose of comfort and to lay down in the supine position on



30

the platform-bed of the ETA. When the participant was

comfortable and ready to begin, the music was turned on, the

motor was engaged, and the mild, external-electric field was

activated. Consequently, the repetitive ascending and

descending motion of the ETA, the generation of an electric

field, and the music proceeded, uninterrupted for 45

minutes. At the end of the 45-minute time period, the

experimenter disengaged the ETA and the motion discontinued.

Each participant completed eight, 45-minute sessions.

Session length and frequency were in the range suggested by

Graham (1981). Participants completed two ETA sessions per

week, thereby completing participation in approximately

1 month. Once the eight sessions were completed, the

retesting procedure was administered. Retests were

administered within 48 hours of the last ETA session, but

not on the same day as the last ETA session, since immediate

relaxation effects of ETA use might alter test results.

Motion-Only Group. Participants in this group followed

the same procedure as the motion-plus-emf group, except that

the external-electric field was disengaged, leaving only the

motion component and the music operating throughout ETA

sessions.

Placebo Group. The same administration procedures and

test battery were used with the placebo group. After

initial testing, participants were led into a private,

quiet, dimly lit room, where they reclined backwards in a
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comfortable chair and listened to the same 45-minute,

relaxation tape as the experimental subjects. No mechanical

motion or electromagnetics were utilized with this group.

Participants were told that the music was designed using

"state-of-the-art relaxation technology." This statement

was designed to elicit an expectancy or placebo response.

In reality there were no special characteristics of the

music besides its slow tempo. Similar to experimental

subjects, placebo subjects were asked to attend eight,

45-minute sessions, during a 1-month period. After the

eight session were completed, retesting procedures were

administered. Retest procedures were identical with all

research participants within and between groups. After a

thorough debriefing, placebo subjects were offered free

sessions on the ETA as an ethical consideration.

Retesting. Retesting was identical to initial testing,

except for the following differences: (a) On the WAIS-R,

participants who had been initially tested on odd-numbered

questions completed even-numbered questions as a retest (and

vice versa), (b) Participants who had initially completed

Form A of the Weschler Memory Scale were tested from Form B

as a retest (and vice versa), (c) A different paired-

associate list was used, (d) An exit interview was

completed, which assessed current physical and psychological

functioning and psychological experience while using the ETA

(Appendix H).
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After retesting was completed, all participants were

thoroughly debriefed and all questions were answered. In

addition, all participants were offered feedback regarding

their test results (Appendix I). All test results were kept

confidential.

Additional Considerations

Since performance ability and mood-state are both

affected by human circadian rhythm, this variable was

controlled. In order to control for circadian rhythm,

participants were expected to complete both the initial

testing and the retest at the same time of day. For most

subjects this was early evening. In addition, it was

expected that participants, over the course of their eight

treatment sessions, consistently arrive within a designated

3-hour time period. Most subjects exceeded these

expectations by consistently utilizing the same 1-hour time-

slot, on a twice-weekly basis.

When an electric field is generated, a concomitant

magnetic field can usually be measured. It was therefore

important to keep the interrelationship between the field of

the ETA and the Earth's geomagnetic field as constant as

possible. In order to accomplish this, in both experimental

conditions, the ETA was aligned with the north pole of the

Earth. In addition, for the purpose of consistency, placebo

subjects also were aligned with magnetic north.
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RESULTS

Repeated measures of the intellectual and mood

subscales were conducted, assessing differences between

pretreatment and posttreatment means for each of the

subtests (Tables G-1 and G-2). Significant full-scale IQ

improvements were seen within the placebo group, n = 10,

M = 6.00, SD = 8.15, t(9) = 2.33, p < .05; the motion-only

group, n = 10, M = 13.60, SD = 11.10, t(9) = 3.88, p < .01;

and the motion-plus-emf group, n = 13, M = 18.92, SD = 9.87,

t(12) = 6.91, p < .01. Significant increases in performance

IQ scores were seen within the placebo group, n = 10,

M = 12.60, SD = 13.07, t(9) = 3.05, p < .05; the motion-only

group, n = 10, M = 14.30, SD = 13.01, t(9) = 3.47, p < .01;

and the motion-plus-emf group, n = 13, M = 20.07, SD = 9.19,

t(12) = 7.88, p < .01. Furthermore, increases in verbal-IQ

scores were as follows: motion-only group, n = 10,

M = 10.40, SD = 11.24, t(9) = 2.92, p < .05; and motion-

plus-emf group, n = 13, M = 12.23, SD = 11.14, t(12) = 3.96,

P < .01. There were no significant verbal-IQ improvements

within the placebo group, n = 10, M = 1.30, SD = 9.09,

t(9) = 0.45, > .05.

On measures of mood-state (Table G-2) there were no

significant pretreatment to posttreatment improvements

within the placebo group or the motion-only group. There

were significant mood-state improvements, however, for the

motion-plus-emf group on measures of tension-anxiety,
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t(12) = -4.39, p < .01; anger, t(12) = -3.27, < .01;

fatigue, t(12) = -3.35, P < .01; and confusion,

t(12) = -3.19, P < .01.

A series of one-way univariate analyses of variance

(ANOVA) were conducted for the seven WAIS-R subtests

(Table G-3), the Weschler Memory Scale, the serial-

arithmetic and paired-associates tests, and the six POMS

subscales (Table G-4), in order to determine if there was a

main effect for treatment across groups. Between-group

t-tests, comparing pretest-to-posttest difference scores for

each of the intellectual subtests (Table G-3) and mood

subscales were also conducted (Table G-4). These were

conducted in order to determine if improvements in the

motion-plus-emf group and the motion-only group exceeded the

placebo group improvements and also if the motion-plus-emf

group exceeded the motion-only group on these measures.

Univariate analyses revealed significant main effects

for treatment across the three groups (Figures F-1, F-2, and

F-3). On intellectual measures, a main effect was seen on

the Digit Span subtest, F(2,30) = 6.24, p < .01; and the

full-scale IQ measurement, F(2,30) = 4.93, p < .05. In

addition, significance was reached with the Weschler Memory

Scale, _F(2,30) = 3.52, p_ < .05. On mood measures, a

significant main effect was seen on the Tension subscale,

F (2,30) = 4. 47, p_ < .05; and the Anger subscale, F(2, 30) =

3.50, p_ < .05.
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On the between-group comparisons of pretest-to-posttest

difference scores (Table G-3), the motion-only group

demonstrated no significant improvements in mood-state

beyond the improvement observed in the placebo group. In

addition, only one intellectual measure improved beyond the

placebo group improvements (Digit Span, _(18) = 2.42,

P < .05). In a similar comparison, the motion-plus-emf

group showed no relative improvements in intellectual

performance, when compared to the motion-only group. On

mood measures (Table G-4), however, the improvement in the

motion-plus-emf group exceeded the improvements of the

motion-only group. The following subtests showed

significant relative improvement: Tension, t(21)= -2.79,

P < .05; Anger, t(21) = -2.46, p < .05; and Confusion,

t(21) = -2.10, p <.05.

Relative to other intergroup comparisons, the

difference in improvement between the motion-plus-emf group

and the placebo group was of greatest magnitude. Most

importantly, significant, relative improvements on full-

scale IQ were demonstrated, t(21) = 3.44, < .01. On

measures of mood, however, only the Tension scale showed

relative improvements, t(21) = -2.31, < .05.

Since, as a result of treatment, both intellectual-

performance measures and mood measures improved across all

groups, the intellectual and mood data was subjected to a

series of correlational tests to determine if these
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improvements were significantly interrelated. Correlations

relating posttreatment mood and intellectual scores (Tables

G-5 and G-6) revealed significant relationships between the

Digit Symbol subtest and the following mood scales: Vigor

(r = .50, P < .01); Fatigue (r = -. 46, P < .01); and

Confusion (r = -.44, p < .05). Furthermore, the paired-

associates test significantly correlated with the Tension

(r = -.44, p < .05); Depression (r = -.39, p < .05); Vigor

(r = .35, < .05); and Fatigue (E = -.44, p < .01)

subscales. In addition, a significant correlation was found

between the serial-arithmetic test and the Confusion

subscale (r = -.48, P < .01). Also a significant

correlation was seen between posttreatment full-scale IQ and

the Confusion subscale (r = -.36, < .05).

Furthermore, correlations were performed between

posttreatment mood ratings and pretest-to-posttest

intellectual-performance gains (Tables G-7 and G-8). Of all

the intellectual subtests, the greatest number of

significant relationships were seen with the serial-

arithmetic task, which significantly correlated with the

following mood subscales: Tension (r = -.38, < .05),

Depression (r = -.57, P < .01), Anger (r = -.49, p < .01),

and Confusion (r = -.48, P < .01). Additional correlations

were seen between verbal-IQ and the Vigor subscale (r = .62,

* <.01), performance-IQ and the Vigor subscale (r = .37,

* < .05), Block Design and the Anger subscale (r = -.41,
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* < .05), Block Design and the Vigor subscale (r = .37,

* < .05), and paired-associates and the Tension subscale

(r = -.39, < .05). The overall tendency across all mood

scales and intellectual subtests was that as mood rating

increased, a corresponding improvement in intellectual

performance was evident.

Additional correlations were completed, combining mood

scales as multiple predictors of variance in intellectual

performance (Tables G-9 and G-10). The three mood

dimensions used in this analysis were the affective

dimension (Tension, Depression, and Anger subscales), the

energy dimension (Vigor and Fatigue subscales), and the

cognitive dimension (Confusion subscale). When these

dimensions were correlated with intellectual-performance

measures, no significant findings emerged. All three mood

dimensions did, however, demonstrate tendencies to correlate

with certain intellectual subscales.

Experiential aspects of treatment exposure were also

related to improvements in intellectual performance (Table

G-11). Specifically, improvement in verbal-IQ scores,

across treatment groups, was positively associated with

relaxation during treatment (r = .48, p < .01), meditating

during treatment (r = .47, p < .01), sleeping during

treatment (r = .50, p < .01), and experiencing pleasurable

feelings during treatment (r = .35, p < .05). Furthermore,

verbal improvement decreased as pain (r = -.48, < .01),
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discomfort (r = -.59, < .01), and stress (r = -.44,

P < .05) increased during the treatment sessions. These

factors, however, did not significantly correlate with

performance IQ.

Additionally, some personal characteristics of the

participants were examined to see if they correlated with

improvements in mood-state and intellectual performance

(Tables G-12, G-13, G-14, and G-15). Specifically, sex,

age, weight/height ratio (a correlate of body-mass index

that was used as a numerical estimate of somatotype), blood

pressure, and other characteristics were examined. A

significant finding regarding sex was that, across treatment

conditions, females improved more on measures of verbal IQ

than males (r = .41, P < .05) and full-scale IQ (r = .30,

P < .05). Regarding age, no relationship was found between

age and IQ or mood improvement. Interestingly, however,

somatotype was significantly related to improvement in mood

ratings. Specifically, as endomorphic characteristics

(greater weight/height ratio) increased, reductions on the

Depression (r = .-.46, < .01), and Anger (r = -.51,

P < .01) subscales were more likely to occur. In addition,

people with high blood pressure were more likely than low-

blood-pressure individuals to have significant reductions on

the Anger subscale with treatment (r = -.40, p< .05).
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DISCUSSION

The results of the present study lend substantial

support to the hypothesis that mood-state and intellectual

performance can be enhanced with repeated use of the

Electromechanical Therapeutic Apparatus. Furthermore, the

data suggest that vestibular stimulation alone creates

beneficial change in its recipients, and that the added

stimulation of the 120 cycle-per-second, external-electric

field facilitates additional improvements beyond vestibular-

related gains.

Supporting the original hypotheses, the present

research demonstrates specific ETA-related improvements in

immediate-auditory memory, visual recall, visual-motor

coordination, speed of mental operation, and short- or

intermediate-duration attention and concentration. These

results support earlier research, which suggested that the

ETA can improve performance in autistic and learning-

disabled individuals. The present study goes one step

further, however, by demonstrating improvements in mental

abilities within a relatively non-impaired population.

With ETA use, significant improvements are evident

in verbal-comprehension skills, numerical-reasoning ability,

and facility for prolonged, intense mental focus and

concentration. These mental abilities, however, do not

improve significantly beyond the improvements that result

from simple relaxation and/or placebo effects. The gains
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that are seen in these areas may be related to a true ETA-

induced enhancement of mental abilities, such as memory and

concentration, or they could be related to practice effects

and/or motivational improvements associated with treatment

expectancies. In support of the original hypotheses, it was

found that higher mental processes, such as abstract-

thinking ability, ability to perceptually organize and

conceptualize, and capacity to recognize relationships and

incongruencies within one's environment do not significantly

improve with ETA use. This and other ETA-related findings

suggest that ETA use may have little or no effect on high-

level mental processes, yet may significantly stimulate

lower-order improvements in mental abilities originating

from subcortical structures, memory centers, sensory cortex,

and motoric cortex.

The original hypothesis of mood-state improvement with

ETA use was supported by the data. Most notably, it was

found that the experience of vestibular-plus-electromagnetic

stimulation results in large tension, anxiety, and anger

reductions, considerably in excess of any gains resulting

from vestibular stimulation alone or simple relaxation.

This finding suggests that some aspects of emf exposure may

affect central limbic structures or other brain centers

involved in the processing of emotions. Also, a general

calming of the autonomic nervous system may result from the

particular emf exposure associated with the ETA. The
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possibility also emerges that vestibular stimulation and

electromagnetic stimulation, in some way, interact to cause

a combined ETA effect.

Objective measures of IQ significantly increase with

ETA use. Both verbal and performance abilities demonstrate

significant improvements beyond placebo effects and,

therefore, it is quite likely that beneficial effects of

vestibular and electromagnetic stimulation are being

realized. Some caution might be prudent, however, in making

inferences regarding the degree and generalizability of

these relative improvements. Since variance in scores

across all three groups is high, it is likely that the ETA

is beneficial for some individuals, but not all. Further-

more, it is important to recognize that the main effect for

full-scale IQ is largely a reflection of increases in

specific mental abilities, such as attention, concentration,

visual-motor coordination, and memory, and not necessarily

related to improvements on other dimensions of intelligence.

In addition, it is important to keep in mind that the

mean performance IQ score in the placebo group improved over

12 points during treatment. This tendency for subjects

experiencing placebo and simple relaxation to achieve such

large pre-test to post-test improvements most likely arises

from several sources including pretest-posttest practice

effects, residual, relaxation-related gains, and a placebo-

expectancy effect, arising from the pretreatment suggestion
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that the participant will "experience state-of-the-art

relaxation technology."

Practice effects are likely to occur in ETA groups as

well. Furthermore, in a similar fashion as the placebo

group, the ETA groups may experience performance gains from

simply reclining and relaxing during their sessions. In

addition, ETA subjects are likely to experience an

expectancy effect during treatment, which may actually

exceed the improvement expectancy of the placebo group.

With all these factors taken into consideration, it is

difficult to determine the extent to which vestibular

stimulation and electromagnetic stimulation are responsible

for improvements in the ETA groups.

As stated, the impact of repeated relaxation may be a

major contributing factor to improvements seen with ETA use.

Interestingly, individuals who meditate, relax deeply, or

sleep during treatment achieve the greatest intellectual-

performance gains. Perhaps then, the relationship between

deep relaxation or meditation and improvements in memory and

learning ability, with ETA use, is analogous to the similar

gains seen with practitioners of meditation. Furthermore,

the finding that sleeping on the ETA leads to improvements

in performance supports Morgan and Morgans' (1986) assertion

that autism may improve by sleeping repeatedly on the ETA's

rotating platform-bed.
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The tendency for the experimental subjects who

experienced motion only to out-perform placebo subjects on

posttreatment intellectual measures suggests that the

vestibular-stimulating quality of the ETA's motion imparts a

brain-enhancing effect. Since vestibular pathways directly

connect with the cerebellum, it is possible that stimulation

of this brain region is partly responsible for performance

improvements. This is supported by previous research which

suggested that cerebellar activity may be involved in

memory-related functions and associational learning.

ETA-related improvements in auditory and visual memory

may, in part, be due to the ETA's vestibular-stimulating

component. This is likely since the human vestibular system

interfaces with auditory and visual-processing regions of

the brain, and vestibular stimulation facilitates optimal

synaptic transmission within these brain centers.

Conversely, the fact that vestibular pathways directly

interface with sensory-processing and subcortical brain

regions, but do not make such direct connections with pre-

frontal, cortical, and other high-level processing centers,

may explain why abstract tasks show little improvement with

ETA use.

Some provocative findings suggested by the present

research involve the ETA-related gains that arise from

repeated exposure to mild doses of electromagnetic energy.

Since addition of the ETA's electromagnetic component
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appears to significantly improve memory ability, perhaps

hippocampal involvement accounts for some of the

improvement. Perhaps the ETA's electric field supplies a

sufficiently energetic stimulus for semipermanent changes to

occur in the post-synaptic region of hippocampal cells.

This, in turn, may increase the likelihood that these

synapses will conduct information in the future. It may be

that incoming electromagnetic stimuli, produced by the ETA,

are amplified by the glial-cell network. Amplification of

in-bound electrical signals may promote the formation of

dendro-dendritic, bidirectional synapses within local-

circuits. If so, then the expanded interneuronal network

could potentially serve as a foundation for improved memory

function.

In addition to intellectual-performance gains, the

present research has shown that ETA use leads to significant

improvements in mood. Specifically, vestibular stimulation

combined with electromagnetic exposure produces significant

reductions in tension, fatigue, anger, and confusion. No

significant mood improvements, however, are evident with

vestibular stimulation alone. These findings suggest that

repeated, low-intensity, vestibular stimulation is an

insufficient stimulus to enhance mood, while electromagnetic

stimulation is likely to be quite beneficial in this regard.

Perhaps it is the particular emf frequency of the ETA

(120 cycles-per-second) that stimulates these mood changes.
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Since CET produces a similar stimulus frequency as the ETA,

and in its application alleviates tension, anxiety,

depression, fatigue, and irritability, one may infer that

the similar changes in mood associated with the ETA are

frequency-specific responses. This possibility is supported

by the band-width theory for explaining therapeutic benefits

of particular emf frequencies. Furthermore, the reduction

in anger, evident with ETA-emf exposure, may originate from

similar energy-wave characteristics as the aggression

reductions seen with pulsed-emf exposure. Again these

treatment effects may be frequency specific.

A finding of the present research is that increases in

intellectual performance correlate with mood improvements.

Specifically, tasks requiring high motivation and sustained

concentration improve as anxiety, anger, and depression

decrease and as energy level increases. Also participants

who have less posttreatment cognitive confusion out-perform

participants with high levels of confusion on tests which

measure verbal comprehension, numerical reasoning, and

sustained concentration. Though causality cannot

necessarily be inferred, it can be concluded that a

significant proportion of the variance in IQ score

improvements can be accounted for by mood changes related to

ETA treatment.

Taken together, the overall mood-intellectual

performance correlation strongly suggests that mood-state is
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a significant predictor of IQ score and that much of the

intellectual gains attributable to ETA use are specifically

attributable to improved mental focus and enhanced energy,

related to ETA-induced mood improvements.

Though this association between ETA-induced mood

improvement and intellectual-performance gains is evident

for most individuals, this relationship does not hold true

for overweight and hypertensive individuals. Overweight and

hypertensive individuals initially report elevated levels of

anger, depression, and confusion. Over the course of

treatment, these individuals demonstrate significantly

greater improvements on these mood dimensions than other

participants, however, intellectual gains do not vary with

the mood elevations. Perhaps the mood gains represent a

regression toward the mean, which might explain why

intellectual gains do not correlate with these improvements.

On the other hand, there may be a differential mood-

enhancing benefit of ETA therapy for endomorphic individuals

as compared to ectomorphs. If such a differential benefit

exists, it could be related to metabolic differences. In

addition, the larger mood improvements in hypertensive

individuals could reflect ETA impact on stress hormones and

neurotransmitters along the adreno-cortical axis. Perhaps

then, the lack of relationship between intellectual gains

and mood improvement in these groups is due to a lack of
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association between metabolism and/or stress hormone

differences and ETA-related intellectual gains.

ETA-related intellectual performance gains are evident

in adults of all ages. Across all three treatment groups

older subjects appeared to benefit as much as younger

subjects. This finding adds credence to that aspect of the

brain-plasticity model which suggests that the brain is

malleable throughout the human life-span. Furthermore, it

demonstrates that brain plasticity is a conceptually valid

and viable avenue for research within the field of aging.

Beyond the statistical improvements that are evident

in the present research, there are individual-specific,

qualitative improvements that may have arisen with ETA use.

For instance, one of our research participants suffered a

broken arm prior to ETA treatment. Along the course of her

ETA sessions, her physician reported an exceptional rate of

fracture healing, with associated improvements in other

dimensions of health. Another participant who had been

experiencing nearly daily panic attacks, with vomiting,

during the months prior to ETA treatment, experienced

complete remission from these attacks during the month of

ETA exposure. Meanwhile, other ETA users attributed their

experiencing of deeper intuitions, emotional catharsis, and

improved interpersonal relationships to ETA use.

An overall review of the statistical and individual

improvements which follow repeated ETA use suggests a very
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encouraging picture, with strong indications that the ETA is

an effective tool for physical, mental, and emotional

change. There are limitations, however, which would be

prudent to consider when assessing the strength and extent

of treatment effect. One potential source of error within

the design is its non-double-blind format. In addition,

expectation of improvement within the placebo group may have

been weaker than the expectancy level of the experimental

groups. Judging from ETA user's elaborate commentaries, it

may be that the ETA's mechanical rotation, electronic

circuitry, and illuminated control panel create a

considerable emotional impact and intellectual curiosity

which may not be sufficiently matched in the simple audio

experience of the placebo subjects. Furthermore, in the

post-treatment testing session a differential response was

expressed, with apparently greater enthusiasm, motivation,

and expectation of success on the part of ETA users. Of

course, this differential response between groups need not

be a placebo response, but could instead be a reflection of

differential improvement in mood, related to the ETA's

enhanced treatment efficacy.

Another limitation of the present research is the

sample size. With an average of 11 participants per

treatment group, the probability that raw score improvements

are due to random error is increased. This, combined with

the fact that variance within samples is very high, and that
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the placebo group displayed a mean increase on posttest

performance IQ, 12 points beyond the pretest scores

encourages one to be cautious in interpreting results.

Future research with the ETA should adhere to the

double-blind format as much as possible. Most importantly,

the placebo condition should have an expectation of

improvement, equal to the expectancy of the experimental

groups. One innovation that might satisfy this requirement

would be to have all participants recline on the ETA

platform-bed and experience rotation. In the placebo

condition, the electric field could be disconnected (with

the control panel lights still on), and the speed of

rotation could be reduced below the threshold of vestibular

stimulation, thereby simulating the ETA experience, but

eliminating vestibular and emf stimulation.

The brain plasticity model is, for all intents and

purposes, the major thesis supporting the present research

study. It is a model that has increasingly received

scientific support and opens the door for research into the

field of brain-enhancement technology. The ETA is a

potentially brain-facilitating tool, which the present

research suggests can produce functional brain enhancement.

Perhaps a topic for future researchers will be to determine

if the ETA's functional improvements involve underlying

biochemical, electromagnetic, and/or anatomical changes.

Potential changes in brain biochemistry would likely involve
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neurotransmitter and neuropeptide systems, while anatomical

changes might involve glial cell replication, increased

neuronal interconnectedness, and possibly, neuronal

replication. Of course, at this point in time, the idea of

brain neuron replication is untested and quite speculative,

but as Becker (cited in McAuliffe, 1980) has stated, it is a

possibility worthy of serious scientific consideration.

The present investigational study offers a foundation

for future explorations of the Electromechanical Therapeutic

Apparatus. It is the first independent investigation of the

machine's potential benefits within a normal, adult

population. The results emerging from this initial

investigation are quite encouraging. Significant benefits

are strongly indicated, both in mood and intellectual

performance ability. These positive findings, related to

vestibular and electromagnetic stimulation, when viewed

within the context of the new emerging science of

bioenergetics, present a bold new conceptualization for

medicine and suggest a multiplicity of avenues for future

research. It is hoped that the present investigational

procedure will open the door for such future research within

the field of bioenergetics or energy medicine and create a

foundation for additional research involving the

Electromechanical Therapeutic Apparatus.



APPENDIX A

INFORMED CONSENT AGREEMENT FOR RELAXATION STUDY

51



52

INFORMED CONSENT AGREEMENT FOR RELAXATION STUDY

I, wish to

participate in the research project being conducted by Robb
Schwartz, doctoral candidate in Health Psychology and
Behavioral Medicine. I recognize that this research study
is being conducted under the direction of the Department of
Psychology of the University of North Texas, Denton, Texas.
I understand that a central purpose of this research is to
demonstrate the beneficial and relaxing effects of modern
relaxation technology.

As a participant in this study, I understand that I will be
required to participate in two paper and pencil
psychological test sessions. In addition, I will be
required to participate in eight, 45-minute relaxation
sessions, during a period of 1 month. All paper and pencil
testing sessions and relaxation sessions are of minimal
discomfort and involve risk that is no greater than that
associated with ordinary daily living or routine
psychological examinations or tests. I understand that all
test results will be coded to ensure confidentiality and
that feedback will be offered at the conclusion of the final
testing session. Testing sessions and relaxation sessions
will take place at BioScan Inc. and/or the Quest for
Excellence Center, in Dallas, Texas. All testing and
relaxation sessions will be administered free of charge.

Furthermore, I understand that my participation in this
research project is voluntary. I can withdraw at any time
without penalty.

Name of Participant:

I hereby give consent to Robb Schwartz to perform the
aforementioned investigational procedure. I furthermore
consent to the assistance of Marvin Sams, owner/director of
Quest for Excellence and BioScan Inc. and the assistance of
his staff when needed.

I have read the informed consent form above. Having read
the form in its entirety, I hereby release the University of
North Texas and its department of psychology, Robb Schwartz,
Marvin Sams, the Quest for Excellence Center and its staff,
and BioScan. Inc., its officers and staff from claims,
demands, or liabilities of any nature in reference to this
study.
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I understand that if I have any questions or problems in
connection with my participation in this study, I should
contact Robb Schwartz (817) 387-5657 or Marvin Sams (214)
528-3440 or Dr. J.R. Butler (817) 565-2643.

Having had the nature and procedure of this research project
explained to me, and having received satisfactory answers to
questions I have asked, I voluntarily consent to the
procedure designated above.

Participant' s Signature

Witness Signature

Date:
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RELAXATION STUDY

MAY - AUGUST, 1990, DALLAS, TEXAS.

A doctoral candidate of the Psychology Department of the
University of North Texas is conducting a research study
involving "state-of-the-art relaxation technology." If you
are interested in reducing stress through a new relaxation
technology, then participation in this Dallas-based study
will be a valuable experience for you.

As a participant you will enjoy eight, 45-minute relaxation
sessions, free of charge, in a quiet, private setting,
within a period of 1 month (a $ 400 dollar value).

Conscientious, responsible participants preferred;

Contact: Robb Schwartz
Doctoral Candidate -
in Health Psychology/Behavioral Medicine
University of North Texas
Phone # - (817) 387-5657.

Participation is on a first-come, first-serve basis. Call
quickly if interested.
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HEALTH INVENTORY

Name

Address

Residence Ph. # Busine.

Date of Birth Sex

Marital Status Plac

Today's Date

ss Ph. #

Race

e of Employment

Do you feel any pronounced stress at this time?

If yes, describe the nature of the stress

Do you consider yourself generally optimistic?

Pessimistic? What are your primary foods and

drink?

Do you consider your diet nutritionally sound? Explain

Do you take nutritional supplements? List them

How much do you exercise? Describe

exercise

Average number of alcoholic beverages per week

What is your height? weight?

Last taken blood pressure?

Have you ever had Anaphylaxis Arthritis

Emphysema Paralysis Peptic Ulcer

Stroke Tuberculosis Convulsions
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Epilepsy A Cardiac Pacemaker Diabetes

Heart Attack Severe Dizzy Spells High Blood

Pressure Laryngeal Edema Loss of

Consciousness Psychiatric Care

Pneumonia Severe Allergic Reaction What

was the worst allergic reaction you have ever had?

Have you ever had a severe

exposure to chemicals, for example, pesticides?

List drugs you are currently taking and dosage

Any drugs that effect your ability to think or concentrate

or effect your mood?

Do you frequently use antibiotics?

Do you get colds or other respiratory ailments?
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SERIAL ADDITION (ARITHMETIC) PROTOCOL

Administration

The serial addition task is a written test which

requires the participant to successively add [y + (x+l)],

where in each serial addition "y" equals the previous

solution and "x" equals the previous number added. Each

participant is given the first six numbers of the sequence

and expected to continue according to the rule, which is

explained as follows; "In each successive addition, add one

more than you added in the previous addition, to the

previous solution. Timing begins when the participant fully

understands the rule.

Scoring

The correct sequence is [1, 2, 4, 7, 11, 16, 22, 29,

37, 46, etc.]. For the purpose of fairness in scoring, each

successive addition should be examined to see if it follows

the rule.
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PAIRED ASSOCIATES TEST PROTOCOL

The paired-associate task involves the consecutive
presentation of 20 pairs of words. When the completed list
has been administered, the participant is then presented
with the first word of each pair, one at a time, and asked
to respond with the second word, thus completing the pair.
The test is scored according to the number of pairs
correctly associated.

TEST A TEST B

candle - switch
brain - mind
apple - cook
arm - hair
chair - policeman
lady - fire
water - sweet
language - quickly
old - squirrel
blue - triangle
laughter - business
father - clock
toy - machinery
ancestors - green
harvest - butterfly
candy - pear
nectar - gods
aquarium - cigarette
marathon - artist
giant - ballerina

lamp - flicker
arm - strength
peach - bake
leg - skin
table - fireman
gentleman - water
milk - sour
mathematics - slowly
elderly - lion
orange - square
crying - store
mother - blender
doll - factory
elders - red
farm - mosquito
chocolate - apple
liquor - human
zoo - cigar
olympics - sculptor
tiny - boxer
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Figure F-1

Treatment Related Improvement: Weschler Intelligence Scales
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Figure F-2

Treatment Related Improvement on Weschler Memory Scale
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Figure F-3

Treatment Related Improvement on Mood Scales
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Table G-1

Within Group Comparisons of Pretest and Posttest Means: t-

Test Repeated Measures on WAIS-R

Group

Placebo Motion-only Motion-emf

Subscales (n=10) (n=10) (n=13)

WAIS-R Subtests

Information 0.37 1.14 1.64

Digit Span -0.22 3.14** 4.44**

Arithmetic -0.33 1.89 2.85*

Similarities 0.98 1.59 0.56

Verbal IQ 0.45 2.92* 3.96**

Picture Completion 1.96 1.85 4.16**

Block Design 1.32 2.43* 3.93**

Digit Symbol 2.45* 6.09** 6.30**

Performance IQ 3.05* 3.47** 7.88**

Full Scale IQ 2.33* 3. 88** 6.91**

P<.05 **P<001
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Table G-2

Within Group Comparisons of Pretest and Posttest Means: t-

test Repeated Measures on Intellectual Tests and Mood Scales

Group

Placebo Motion-only Motion-emf

Subscales (n=10) (n=10) (n=13)

Additional Intellectual Tests

Weschler Memory 0.54 4.00* 4.38*

Serial Arithmetic 1.77 1.90 3.36*

Paired Associates 1.49 2.16 3.56*

Profile of Mood States

Tension -0.39 -0.12 -4.39*

Depression -1.52 0.30 -1.84

Anger -0.60 0.38 -3.27*

Vigor 2.00 0.86 0.70

Fatigue -2.14 -1.74 -3.35*

Confusion -1.52 -1.61 -3.19*

*<. 01.
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Table G-3

Intergroup Comparisons of Pretest and Posttest Mean

Difference Scores on WAIS-R

Subscale F t(1-2)a t(2-3)b t(1-3)C

WAIS-R subtests

Information 0.28 0.35 0.40 0.69

Digit Span 6.24** 1.23 2.42* 3.52**

Arithmetic 2.35 0.54 1.49 2.04

Similarities 0.33 -0.81 0.40 -0.38

Verbal IQ 3.27 0.39 1.99 2.59*

Picture Completion 0.54 1.22 -0.73 0.09

Block Design 1.41 0.56 1.02 1.76

Digit Symbol 3.07 1.33 1.28 2.25*

Performance IQ 1.33 1.19 0.29 1.54

Full Scale IQ 4.93* 1.20 1.75 3.44**

Note. The F statistic represents a one-way ANOVA measuring

main effects across the three groups (group 1 = motion-plus-

emf, group 2 = motion-only, group 3 = placebo).

t.(1-2) = comparison of motion-plus-emf with motion-only;

bt(2-3) = comparison of motion-only with placebo;

't(1-3) = comparison of motion-plus-emf with placebo.

*p<.05. **p<.01.
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Table G-4

Intergroup Comparisons of Pretest and Posttest Mean

Difference Scores on Intellectual Tests and Mood Scales

Subscale F t(1-2)a t(2-3)b t(1-3)C

Additional Intellectual Tests

Weschler Memory 3.52* 0.35 2.09 2.38*

Serial Arithmetic 0.39 0.63 0.16 0.84

Paired Associates 0.15 0.05 0.38 0.50

Profile of Mood States

Tension 4.47* -2.79* 0.21 -2.31*

Depression 1.48 -1.68 1.28 -0.67

Anger 3.50* -2.46* 0.69 -1.86

Vigor 0.18 0.07 -0.71 -0.50

Fatigue 0.61 -1.09 0.38 -0.67

Confusion 1.96 -2.10* 0.59 -1.22

Note. The F statistic represents a one-way ANOVA measuring

main effects across the three groups.

.t(1-2) = comparison of motion-plus-emf with motion-only;

bt(2-3) = comparison of motion-only with placebo;

ct.(1-3) = comparison of motion-plus-emf with placebo.

*P<.05.
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Table G-5

Pearson Correlations of Selected Posttreatment Mood Scales

and Intellectual Performance: Affective Dimension

Subscales Tension Depression Anger

Information -. 01 -.23 -.22

Digit Span .14 .13 .08

Arithmetic -. 16 -.06 -.13

Similarities .03 -.33 -.08

Verbal IQ -.02 -.24 -.19

Picture Completion -.03 -.03 -. 07

Block Design -.04 -.23 -.12

Digit Symbol -.33 -. 32* -.05

Performance IQ -.15 -.25 -.10

Full Scale IQ -.14 -.31 -.21

Weschler Memory -.12 -.11 -.08

Serial Arithmetic -.19 .22 -.25

Paired Associates -. 44** -.39* -.30

*P<.05. **<.01.
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Table G-6

Pearson Correlations of Selected Posttreatment Mood Scales

and Intellectual Performance: Energy and Cognition

Subscales Vigor Fatigue Confusion

Information -.02 -.14 .07

Digit Span .03 -.02 .17

Arithmetic .13 -.12 -.34

Similarities .27 -.07 -.27

Verbal IQ .18 -.12 -.24

Picture Completion .12 -.06 -.15

Block Design .25 .14 -.08

Digit Symbol .50** -. 46** -44*

Performance IQ .33 -.13 -.31

Full Scale IQ .32 -.14 -. 36*

Weschler Memory .04 -.10 -.06

Serial Arithmetic .25 -.05 -.48**

Paired Associates .35* -. 44** -.23

p<.05 **P<.01
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Table G-7

Correlations of Posttreatment Mood Scores and Treatment-

Related Intellectual Performance Gains: Affective Dimension

Subscales Tension Depression Anger

Information .13 -.17 -.01

Digit Span .27 .38* .24

Arithmetic -.12 -.08 -. 03

Similarities .18 -.23 -.01

Verbal IQ -.23 -.34 -.15

Picture Completion -.07 .05 -.08

Block Design -.24 -.30 -. 41*

Digit Symbol -.09 -.17 -.07

Performance IQ -.24 -.18 -.31

Full Scale IQ -.11 -.27 -.26

Weschler Memory -.15 -.02 -.01

Serial Arithmetic -.38* -. 57** -. 49**

Paired Associates -.39* -.14 -. 05

p<.05. **p<.01.
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Table G-8

Correlations of Posttreatment Mood Scores and Treatment-

Related Intellectual Performance Gains: Energy and Cognition

Subscales Vigor Fatigue Confusion

Information -.01 .06 .18

Digit Span -.32 .22 .21

Arithmetic .01 -.06 -.15

Similarities .24 .14 -.15

Verbal IQ .62** -.12 -.26

Picture Completion .09 -.05 -.10

Block Design .37* .07 -.26

Digit Symbol .27 -.24 -.12

Performance IQ .37* -.07 -.30

Full Scale IQ .26 .07 -.31

Weschler Memory -.06 -.04 .03

Serial Arithmetic .33 -.10 -. 48**

Paired Associates .03 -.28 -.22

*P<.05. *P<.01.
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Table G-9

Selected Multiple Correlations Relating Mood and

Intellectual Improvement: Motion-only and Motion-Plus-Emf

Mood Factor IQ Measure Multiple R

Group 1

Affect Full Scale IQ .58 .34

Affect Block Design .70* .49

Group 2

Affect Block Design .79* .62

Energy Digit Span .94* .89

Energy Block Design .92* .85

Cognitive Digit Span .94* .89

Note. Affective dimension = tension, anger, depression.

Energy dimension = fatigue, vigor. Cognitive dimension =

confusion.

P<.10
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Table G-10

Selected Multiple Correlations Relating Mood and

Intellectual Performance: Placebo Group

Mood factor IQ Measure Multiple R R2

Group 3

Affect Block Design .84* .70

Energy Full Scale IQ .79 .63

Energy Block Design .85 .72

Cognitive Full Scale IQ .85 .72

Cognitive Digit Span .75 .56

Cognitive Arithmetic .97* .94

Cognitive Similarities .97* .94

Cognitive Block Design .87* .79

Note. Affective dimension = tension, anger,

Energy dimension = vigor, fatigue; Cognitive

confusion.

*2P<.10

depression;

dimension =
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Table G-11

Correlations Relating Quality of Treatment Experience with

Improvements in Intellectual Performance

Measure of intellectual improvement

Experience during
treatment session Verbal Performance Full Scale

Relaxation .48 ** .07 .20

Stress -.44** -.11 -.26

Enhanced Intuition .04 -.24 -.20

Emotionality -.17 -.13 -.22

Pain -.48*** -.08 -.25

Meditation .a47*** .16 .33*

Thought -.23 .01 -.28

Slept .50*** .09 .33*

Fantasy .06 .10 -.04

Pleasure .35** .34* .34*

Discomfort -. 59*** -.19 -.28

Note. *p<.10. **_.05. ***P<. 01.
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Table G-12

Correlations Relating Personal Characteristics with

Intellectual Improvement

Improvement on intellectual measures

Participant
characteristics Verbal Performance Full Scale

Sex .41* .15 .30*

Age -. 18 -.06 -.08

Weight/Height Ratio .04 -.08 -.08

Blood Pressure .04 -.07 -.06

Note. Positive correlations between sex and IQ measures

suggest greater IQ increases for females. Positive

correlations between age, weight/height ratio, or blood

pressure and IQ measures suggests greater IQ increases as

these variables increase.

*p<.05.
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Table G-13

Correlations Relating Personal Characteristics with

Improvement on Selected Mood Measures: Affective Dimension

Mood improvement

Participant
Data Tension Depression Anger

Sex .13 .24 .17

Age .09 .12 .26

Weight/Height Ratio .03 -.46** -.51**

Blood Pressure -. 15 -.32 -. 40*

Note. Positive correlations between sex and mood suggest

greater improvement in mood for males. Positive

correlations between age, weight/height ratio, or blood

pressure and mood measures suggests greater mood improvement

as these variables decrease.

P<.05. P<.01.
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Table G-14

Correlations Relating Personal Characteristics with

Improvement on Selected Mood Measures: Energy and Cognition

Mood improvement

Participant
Data Vigor Fatigue Confusion

Sex .18 .03 .19

Age .05 -.04 -.04

Weight/Height Ratio .34 -.21 -. 54*

Blood Pressure .23 -.27 -.32

Note. Positive correlations between sex and mood (with the

exception of Vigor) suggest greater improvement in mood for

males. Positive correlations between age, weight/height

ratio, or blood pressure and mood measures (with the

exception of Vigor) suggests greater mood improvement as

these variables decrease.

*_<.01.
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Table G-15

Correlation Coefficients Relating Postexperimental Quality

of Life with Improvement in Intellectual Performance

Improvement in intellectual performance

Quality of life Verbal Performance Full Scale

Relaxed -. 08 -.11 -. 38

Happy .44* .39* .37*

Peaceful .29 .10 .02

Positive Emotions .39* .23 .25

Healthy .43* .09 .04

Alert .18 .10 .06

Tense .25 .13 .23

Sociable .23 .16 .10

Restful Sleep .01 .20 -.05

Pain -.20 .02 .01

Increased Intuition .28 -.01 .08

Negative -. 40* -.26 -.23

_<.05.
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EXIT QUESTIONNAIRE

Rate each characteristic listed below on a scale of 1 to 10,
with your rating corresponding to the manifestation of this
characteristic during the past week. A rating of 5 would
refer to an average amount of this characteristic in your
life. A rating of 1 would refer to little or none, and a
rating of 10 would indicate that you had experienced an
exceptionally high degree of this characteristic.

1) Feelings of relaxation
2) Happiness
3) Peacefulness
4) Stress
5) Emotional positivity
6) Health and vitality
7) Mental alertness
8) Muscular tension
9) Socialability

10) Restful sleep
11) Physical pain
12) Intuitiveness
13) Negative Emotionality

Rate the following characteristic according to the degree
that you experienced them during the relaxation sessions.
Use the same rating scale as above.

1) Relaxation
2) Stress and negativity
3) Pleasurable feelings
4) Intuitive insights
5) Heightened emotionality
6) Physical pain

While I was using the relaxation equipment my typical mental
activity consisted of ........ (same rating as above)

1) meditation or mental quieting
2) active thought or problem solving
3) sleep
4) imagination or fantasy
5) experiencing of pleasurable feelings
6) experiencing of uncomfortable feelings

"I would recommend this experience to individuals who are
interested in experiencing useful methods of relaxation."
(Please rate this statement on a scale of "1" to 1"10". "1"
would indicate a response of "not at all." A response of
"10" would be interpreted as an unqualified affirmative.)
Recommendation
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Hello Mr. R. U. Relaxed,

Thank you for participating in the research study. The
following is a descriptive report of your test results.
Most of the results reported indicate your performance in
comparison with a representative population of adult
Americans. Please allow for a large margin of error within
each subtest score reported. It is quite possible for
individuals with superior ability to score average and
individuals with average ability to score superior. The
test profile can only demonstrate trends in performance and
never does it reliably indicate true mental abilities. The
descriptive categories include the following: borderline,
low-average, average, high-average, superior, very superior.
In general superior and very superior performance scores
indicate a tendency to perform within the top 10% of the
adult population. Improvements between initial and final
testing may be due in part to practice effects and/or
expectancy. Again, please keep in mind that the results of
each subtests have a wide margin of error.

PART I

Test 1 - Information
General fund of information from education and experience,
long-term memory retrieval, intellectual ambitiousness.

Initial testing Final testing

Test 2 - Digit Span
Short-term and intermediate-term memory storage and
retrieval, attention, concentration, auditory sequencing,
freedom from anxiety.

Initial testing Final testing

Test 3 - Arithmetic
Concentration, comprehension of the relationship between
numbers, arithmetic computation, freedom from anxiety and
distraction, speed of mental operations.

Initial testing Final testing

Test 4 - Similarities
Ability to conceptualize, ability to categorize, abstract
thinking ability, understanding of relationships between
elements within one's environment, understanding of abstract
relationships.

Initial testing Final testing



Appendix I--continued

Test 5 - Picture Completion
Visual-perceptual skills, visual scanning ability, ability
to recognize discrepancies in one's environment, ability to
reduce a whole into its individual parts, understanding of
the interaction of elements in one's environment.

Initial testing Final testing

Test 6 - Block Design
Perceptual organizational, visual-motor coordination,
spatial visualization, abstract conceptualizing ability,
analysis and synthesis, speed of mental operations, trial
and error learning ability.

Initial testing Final testing

Test 7 - Digit Symbol
Freedom from distractability, visual-motor coordination or
dexterity, speed of mental operations, psychomotor speed,
short-term memory, visual recall, attentional skills.

Initial testing Final testing

PART 2

Memory Test

Initial testing Final testing

PART 3
Sequential Arithmetic
Arithmetic skill, sustained concentration and attention,
mental alertness, freedom from fatigue.

Initial testing Final testing

Word Association
Short- and intermediate-term memory storage, memory
retrieval, ability to conceptualize, ability to sustain
concentration, mental-associative skills.

Initial testing Final testing

PART 4

Profile of Mood State
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