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ABSTRACT

A comparative study was conducted using
relaxation instructions vs. low level transcranial
electrotherapy (Alpha-Stim) as short term (reat-
ments for anxiety, Sixty-four subjects reporting
feelings of generalized anxiety were randomly
assigned to relaxation instuctions, transcranial
electrotherapy (TCET), both treatments given
simultaneously, or no treatment groups. Subjects
were monifored pre- to post-treatment with both
subjective (State-Trait Anxiefy Inventory) and
objective (electromyograph readings of frontalis
muscle tension) measures of their anxiety. The
results indicate that all three methods of treatment
were significantly more effective than placebo in
reducing state anxiety and EMG readings of muscle
tension, Neither treatment was significantly more
effective than the other and pairing the two
treatments proved to offer no additive effects.
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The construct of anxiety plays a central role in nearly all
therories of psychology. Kutash estimated that approximately
50 million people in the United States suffer from neurotic
problems.! Anxiety neurosis is the most common of the vari-
ous neurotic patterns, making up 30 to 40 percent of all
neurotic disorders.2345 This disorder is characterized by
fears and feelings of apprehensiveness which do not appear
to stem from any well defined threat,

Wolpe and Lazarus, have defined the most common
symptoms of general anxiety as an inability to concentrate,
difficulty in making decisions, extreme sensitivity, discour-
agement, sleep disturbances, excessive sweating and sus-
tained muscle tension.®3° More recently these symptoms
have been updated in the DSM III criteria for Generalized
Anxiety Disorder (300.02).

For many vears numerous researchers have explored
nonpharmacological methods to use in the treatment of
anxiety. Biofeedback training has shown promise with
extensive research.”8:? Biofeedback uses intrumentation to
monitor various aspects of physiology, and then feeds such
data back to the person, allowing them to learn to control
themselves. In addition to the instrumentation approach for
biofeedback there is the development of general and
progressive relaxation training procedures that work towards
a general overall release of muscular tension to reduce
anxious feelings and symptoms.19:11,12,13

Recent research suggests that the most beneficial effect of
all relaxation training procedures is the ability to obtain deep
muscle relaxation.1415:16 Recent studies indicate that general
relaxation procedures can be just as effective as biofeed-
back.iﬂ,w,l?,ls

Advances in electromedical technology also appear to offer
a new, short term, treatment for symptoms of general anxiety
without the long training efforts of biofeedback. Transcranial
electrotherapy, also known as cerebral electrostimulation
(CES), ‘electrosleep” and “alphasleep” is a treatment
technique which was developed in the USSR and began to
gain some popularity in this country in the 1970’s.'® Rosental
reviewed existing literature on TCET and electrosleep, a
technique which uses an intermittent low level electrical
current (0.4 milliamperes or less) to induce a “relaxed but
conscious state” in psychiatric patients.2? He concluded that
this form of treatment is an effective and humane treatment
which deserves more thorough exploration. Smith, O'Neill,
and Furst list some of the effects which have been attributed
to TCET.2%22,23 These are largely in the catagory of general
relaxation, reduction of arousal, or parasympathetic shift.

This study was designed to test the newest electromedical
technology (Alpha-Stim) on the market as a treatment modal-
ity for subjects with general anxiety and to compare it with
the effects of traditional relaxation instructions on the same
population.



MATERIALS AND METHODS

Sixty-four subjects completed the study. Nine out of the
original 73 subjects were dropped from the study due to
failure to meet the study criteria or for failure to show for
their treatment sessions. All subjects were non-paid volun-
teers who responded to advertisements in local newspapers.
There were 32 males and 32 females, Each of the four study
groups were balanced for males (8) and females (8) for a total
of 16 subjects in each group. The subjects ranged in age from
22 to RD years with a mean age of 36.64.

The State-Trait Anxiety Inventory (STAI developed by
Speilberger, Gorsuch, and Lushene was used as the subjec-
tive self-report measurement of feelings of generalized
anxiety.??

The Bio-Process Systems Model 400 portable EMG bio-
feedback instrument was employed to monitor the frontalis

Table 1. Summary of the Means of the State Anxiety Raw Scores for the 3 Experimental Groups and the Control Group

Groups Pre-test
Relaxation 52.88
Alpha Conditioning h2.31
Both Treatments 53.69
Contral Group 5325

minutes of relaxation instructions played on a tape recorder,
receiving TCET treatment, or both simultaneously. The con-
trol group listened to 20 minutes of a neutral tape with the
TCET off. The subjects receiving the TCET treatment for
relaxation were unaware of the current since the treatment is
helow the level of sensation when the unit is properly set at
Q.5 Hz frequency and 50 microamperes intensity as it was for
this study. All subjects then filled out a post-treatment STAIL

RESULTS

Table 1 displays the summary of the means of the state
anxiety raw scores for the three experimental groups and the
control group, The mean difference score indicates a clear
pre-treatment to post-treatment decrease in state anxiety
scores across the treatment groups with only a slight change
in the control group.

Post-test Main Difference
32.19 20.69
30.06 22.25
30.44 23.25
R1.94 1.1

muscle tension of all subjects. This apparatus offers an
“analog output” mode which was interfaced with an Apple 1f
computer to record and analyze the EMG data. The EMG
readings were taken via electrodes placed on the frontalis
muscle of each individual subject.

The Alpha-Stim 350 manufactured by Electromedical
Products, Inc. was selected for use in the study because it
uses a microampere, randomized biphasic direct current
through remote electrodes, The shortterm (10 to 20
minutes) “alpha conditioning” mode of this unit is
recommended for inducing relaxation.?®

PROCEDURE

Research subjects were scheduled for an interview /treatment
session at which time they filled out an information form,
informed consent, and a pre-treatment STAL Subjects
scoring 50 or above on the state anxiety scale (that is, on
standard deviation above the mean) were considered as
“anxious” and thus qualified for inclusion in the study.
Subjects, matched by gender, were then randomly assigned to
one of the four groups: refaxation instructions, TCET, both
treatments simultaneously, or a no treatment control group.

Each subject had an individual session with the experi-
menter. All subjects in all groups were monitored by baseline,
pre-treatment, and post-treatrent readings using frontalis
EMG with three electrodes placed on the forehead area. All
subjects in all groups also had the Alpha-Stim electrodes
attached bilaterally to their ear lobes. Preliminary pilot
studies had shown no interference from the Alpha-Stim on
frontalis EMG readings.

Treatment sessions consisted of subjects listening to 20

Table 2 summarizes the results of the Analysis of Variance
for state anxiety among the four groups. The variance over
time (pre- to post) was highly significant (p < .001). This
suggests that there is a significant difference between the pre-
treatment and post-treatment measures within the subject
sample as a whole, The significant group X fime interaction
term indicates that the change over time differs among
groups. The significant change occurred in the three treat-
ment groups hut not in the control group.

Table 3 shows the summary of means of the EMG scores
taken pre-treatment to post-treatment for alt 4 groups. There
are obvious pre- to post downward changes in the three treat-
ment groups with the minimal increase in the control group.

Table 4 verifies that these are significant changes. The
Analysis of Variance for EMG scores among the groups shows
highly significant F-ratios for the time variance terms and the
group X time interaction term.

Specific group vs. group comparisons were carried out by
using Tukey tests for pair-wise comparisens {Table 5), This
tahle again shows that all 3 treatment groups have signifi-
cantly greater change then the control group. Table 5 also
shows that none of the treatments was significantly more
effective than the other two and that pairing the two treat-
ments did not offer any significant additive effect.

DISCUSSION

The core purpose of the study was to examine the possible
efficacy of TCET treatment and compare it to an established
behavioral therapy (relaxation instructions). The null
hypothesis of the study was that there would be no significant
difference between any of the four groups. This hypothesis
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Table 2. Swmmary of the Two Way Analysis of Variance with One Repeated Measure for State Anxiety Among the Four Groups

Sowrce ] df MS F
Between Sobjects 5338.87

Groups 2760.44 3 920.15 21.41*
Error 2578.44 60 4297

Within Subjects 12842 00

Time 911250 1 911250 488.42**
Group x Time 2610.06 3 87002 46.63**
Ermror 1119.44 60 18.66

Total 18180.87 127

P 00

Table 3. Suwnary of the Means of the EMG Raw Scores for the 3 Experimental Groups and the Control Group

Groups Pre-test Post-test Main Difference
Relaxation 15.64 11.10 454

Alpha Conditioning 17.12 1117 595

Both Trealments 17.41 9.77 764

Control Group 1414 1547 -33

Talle 4. Smwmary of the Two Way Analysts of Variance with One Repeated Measure for EMG Scores Among the Four Groups

Source SS af MS F
Between Subjects 1290.38

Groups 18.92 3 631 298
Error 1271.48: 60 21.19

Within Subjects 1242.14

Time 634.43 1 634.43 116.85**
Group x Time 28193 3 9398 17.31**
Error 325.78 60 542

Total 253251

*P<.0M

Table 5. Susmmary of Tukey Tests for Pair Wise Comparison

Gﬂ)l!li Compared State Anxiety EMG

1vs. 2 1.0199 6514

Ivs 3 16827 2.6310

1vs & 12 6889~ 5.1701*"*

2vs. 3 6628 1.9796

2vs 4 13.7087* BR215°*

3w 4 143715 7.8011**

**P< 01
Groop 1 = Relaxation Groop
Group 2 = Alpha Conditioning Group

Group 3 = Both Treatments Group
Growp 4 = Control Group

was rejected since all three treatment procedures were
significantly effective in reducing the subjective and
physiological correlates of anxiety in a subject population
reporting symptoms of generalized anxiety. It was further
noted that none of the three active treatment procedures
proved to be significantly more effective than the other two.
How can mild electrical stimulation to the cranial area
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bring about feelings of relaxation? Several possible explana-
tions can be hypothesized from the extensive research in the
use of TENS units in pain treatment. Recent pain research
has shown that electro-stimulation of cerebral structures may
involve the endorphinergic system as an analgesic mecha-
nism.?® Sjolund and Erikson were able to identify the rise of
the endorphin levels in the cerebral spinal fluid after electro-



acupuncture treatment.?” The question is, can the
endorphins be therapeutically released via electro-stimulation
in subjects not suffering from pain? The answer appears to be
yes. Saler, Job, Mingrino, Bossio and Trabucci found that
transcutaneous electrical stimulation may induce an analgesic
effect by modulating the activity of the endorphinergic system
in non-pain subjects.?® It is therefore possible that the type of
electrotherapy used in this study may have triggered the
release of brain endorphins in the subject population.

Another possible explanation is suggested by Newland.25
He proposed that alternating current from an electromedical
device may produce a rhythmic pacemaking effect on brain-
wave patterns, changing them to an alpha brainwave range.
He labeled this effect the “alpha conditioning” treatment.

In 1965 Melzack and Wall postulated their gate theory by
nerve path transmission of pain.2® The gate theory proposed
that the non-pain carrying myelinated A-fibers can block
transmission of pain by the non-myelinated C-fibers. This is
produced by synaptic inhibition. Later, a second “gate” was
postulated to exist at a higher level in the brain stem. Various
stimuli may be blocked from input to the brain through the
use of electical stimulation to the descending reticular
flcti\;ating system which plays a role in controlling the arousal
evel.

Regardless of the specific mechanisms, the results of this
study indicates that the Alpha-Stim may be a useful adjunctive
therapy for short term treatment of symptoms of anxiety. The
treatment appears to have about the same efficacy as the
same amount of time of relaxation instructions, but is easier
to administer.
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The American Journal of Electromedicine encourages members o
submit original research, case studies, and review papers on the
diagnostic and therapeutic aspects of electromedicine. See page 7
for complete information.
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