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Abstract

Cranial electrotherapy stimulation (CES) is the use of low level electrical stimulation to the brain for
anxiety, insomnia and depression. It has been used and researched in the USA since the early 1960s.
More than 40 research studies have been reviewed for this article, plus the results of a survey of
physicians who evaluated its effectiveness as a treatment for anxiety and stress in 500 of their patients.
An analysis is also given of patient perceived treatment effects from surveys on warranty cards
submitted by 500 people who had been prescribed CES units for the treatment of their anxiety, and/or
anxiety related disorders.

The data supports the conclusion that CES may be an underutilized, but safe and effective non-drug

treatment for anxiety.



Low Level Brain Stimulation for Anxiety: A Review of 50 years of Research and
Supporting Data

Cranial electrotherapy stimulation (CES) is a US# & and Drug Administration recognized treatment
of anxiety that involves the passage of microcurkevels of electrical stimulation across the heizd
electrodes placed bilaterally on the ears. Mos$ @Bvices stimulate with either sinusoidal or medif
square waves, at from 0.5 to 100 Hz, and from@®I1.@ mA in intensity. Stimulation duty cycles gan
from 20% to 80%, with most devices stimulating ds0&o duty cycle. The devices are about the size of

a deck of cards.

The recommended treatment protocol for the treatmieanxiety is typically the application of CES fo
20 minutes to one hour daily for two to three weeksal then on an as-needed basis. The patientsadjus
the current to a comfortable level. By the entheffirst week of treatment symptoms have usually
subsided significantly or resolved completely. G&8 non medication therapy, that may be usedealon

as the sole treatment for anxious patients.

CES is the name suggested by the FDA for this naétheatment that arrived in the USA in the early
1960s as “electrosleep.” It had been developdlissia as a treatment for insomnia; a way of ingyci
sleep. It was thought that by significantly reshgcthe current from that used in electroanesthesia,
could induce a relaxing, natural sleep. (1) Mutthe early CES research in the USA involved the
determination of which wave shapes, pulse ratescarrent intensities were necessary to induceslee
in patients. They soon discovered that one cootdeliably use electrosleep parameters to indlesps
in patients. (2-7)

Serendipitously, it was found that while CES wasmdting them to sleep, psychiatric patients whd h
been previously refractory to treatment, experidraignificant improvement in symptoms of depression
and anxiety, among several others. (8-12).

Like most new medical treatments, CES was atta@iked all sides. It had to be proved that stimalati
of such small intensity — below sensation threskmwlolinded studies — could even get into the brain
(13-15), that it evoked changes in the EEG (16-20, that it was effective whether or not the pdtie



went to sleep. (21) In addition it had to be shakat its effect was present above and beyond the
patient’s level of suggestibility (22), and thietvias effective over and beyond any placebo effect,

which was never found in studies designed to medsuit. (10, 23-24)

Among the more than 150 CES human and animal styudiblished in the USA few reported the means
and standard error of the means required for meafyses of the studies. Three such analyses were
performed, however, all concluding that CES wasuastjonably effective for the treatment of anxiety.
(25-27)

One possible mechanism of action was elucidatélaedt/niversity of Tennessee Medical Center by
Pozos, and his coworkers, who completed five studregroups of canine subjects in which
psychoactive medications were used to disrupt gueatransmitter balance in their brains, causing
Parkinson like symptoms. Once all drugs had beeroved from their blood half the animals that were
then provided normal kennel routine came back tonabwithin 4 to 7 days. The half that were given
CES in addition to their normal kennel routineuraed to normal behavior in 2 to 8 hours suggesting

that CES rebalances neurotransmitters. (28)

Very early on in the USA, CES began to be usedeating the substance abstinence syndrome in which
patients suffering from various addictive substaraéfered intensively from anxiety, depression and
sleep disturbance. Because that group has praxseestible to cross addiction to psychoactive
medications, and because they are also more mgsistthe effects of such medications than are non
addicted patients, CES soon became a treatmehbafecin both inpatient and outpatient treatment

programs for this group of patients. (29-33)

In 1976, the USA Congress passed the Medical DeéMmieendments Act, giving FDA control over
medical devices. Subsequently, the FDA called G&Sre its Neurology Panel in 1978, and the Panel
recommended that it be approved immediately fotrd@ment of anxiety. They recommended that it
be called back later to assess the several otkerthat had become apparent in the publishedtlitera
The FDA decided that if electrosleep did not adyuailit people to sleep it should be called somethin

else, and they developed “cranial electrotherapysation” as the new rubric for its use in America



The FDA also decided to leave CES as a prescriplgmice, for the treatment of anxiety, depression
and insomnia, the approved indications for CESfaki® writing.

To date, there have been over 126 published stadigseviews based on human subjects, and 29
animal studies. (34) The most recent human studies shown CES to be a significantly effective
treatment for fiboromyalgia (35-36), reflex sympatbelystrophy (37), and for pain treatment. (38) In
the fibromyalgia and RSD studies, in addition toppatient anxiety was measured with standardized
psychological measures and found to improve sicgnifily, with a strong correlation found between the
patients’ level of anxiety and self rated pain ssor

Physician Ratings of CES Treatment Results. A researcher polled 47 physicians to ascertain
treatment results of 500 patients for whom the fgiyss had prescribed CES treatment. The physcian
reported that among previously treatment resisgiartety patients, more than 93 percent had achieved

significant improvement in their anxiety symptomishathe use of CES. (34)

Patient Self Report of CES Treatment Results. Recently, the self report records of 500 patients
suffering from various anxiety states were examitoesee how they rated the effects of CES treatment
on their symptoms. Patients whose physicians pbesthe Alpha-Stim CES device (Electromedical
Products International, Inc., Mineral Wells, Texd§A 76067; www.alpha-stim.com) routinely submit
warranty cards in which they can complete a suwiegrein they volunteer information regarding their
diagnosis, the length of treatment prior to sukingtthe warranty card, and their self evaluatiothef

treatment results.

From more than 3,000 warranty cards most recentyyaed, the cards of 500 anxiety patients were
selected for evaluation, in the order they wereikeg. Of the 500 cards selected, 311 (62%) were
submitted by female patients. The ages ranged &gwars to 89 years of age with the breakdown as
shown in table 1, where it can be seen that patweate prescribed treatment with CES throughout the

life span, with the majority falling between theeagf 40 and 59.



Table 1. Age range of patients using CES devices, as reported on warranty cards

Age Range 3-19 20-29 30-39 40-49 50-59 60-69 70-8BD-89
Number 13 37 69 159 119 62 33 8
Percent 2.6% 7.4% 13.8% 31.8% 23.8% 124% 6.5% 1.7%

Patients rated their improvement in each of therawgment categories provided, as shown in table 2.

Table 2. Treatment outcome following CES treatment of anxiety
Improvement  None 1-24% 25-49% 50-74%  75-100%gniftcant (25%+)

Nr. Reporting 24 63 110 156 147 413

% Reporting 5% 13% 22% 31% 29% 82%

Many of the cards were sent in following one or tlays of treatment, but several were sent in
following 12 months of treatment and two were geribllowing 156 weeks of treatment. When a
correlation was run between the length of treatraedtthe results of treatment, it was found thatevh
some patients responded at the 100% improvemegituathin the first week, and at least two patients
had received no treatment benefit from three moothieatment, there was an overall correlatior68f
between the length of CES use and improvementxiiegn which had strong statistical significance
(p<0.001).

While 473 of the cards analyzed listed anxietyhasprimary diagnostic factor, 39 listed stress,didt
not name anxiety as such. Twenty-seven listed siodss and anxiety. For purposes of the present
evaluation, stress and anxiety are combined. Ory(35%) listed anxiety alone, while 100 (20%)
listed anxiety and depression, 195 (39%) listedegyand pain, and 30 (6%) listed anxiety and sleep
problems. In addition, many listed other anxietatexd states and those, along with their self rated

treatment results are shown in table 3.



Table 3. Analysis of treatment outcome for treatment of anxiety related states

Anxiety Number Age Sex Weeks Mean Significant
Related Responding Range Treated Improvement Improvement
State
Panic 14 30-69, 50% 14 -52, 45% 42%
Disorder Mean= Female Mean=9
49
OCD 5 13-41, 60% 1-16, 68% 100%
Mean = Female Mean=
27 6.25
Bi-Polar 9 33-61, 89% 3-24, 71% 88%
Mean= Female Mean=
49 10
PTSD 8 39-58, 63% Mean=9 55% 71%
Mean = Female
51
Cognitive 23 7-65, 61% .14-52, 62% 81%
Problems Mean = Female Mean=9
(ADHD) 37
Phobias 9 31-72, 78% 29-24, 49% 60%
Mean= Female Mean=38
52
Total 54 7-72, 63% 14-52, 64% 73%
Mean= Female Mean=9
37




The figures shown in table 3 include many patieviie had their CES device for a week or less. On
inspection of the data for the group reporting patsorder, it was found that those who had usefi CE
for three weeks or less reported insignificantttresant results, while those using it 10 weeks oremor
reported a 99% remission of symptoms. When ttarrent times for the combined group shown in
table 3 were examined, it was found that thoseguiair device one week or less prior to submitting
their warranty card reported an average 49% impnarg, while those using their device from two to
three weeks reported a 62% gain, and those usfagritveeks or more reported 64% improvement.
Among the last group of patients who had their @E%ce for 4 weeks or more before sending in their
warranty card, 81% claimed significant treatmespoase of 25% or greater, the standard of a

successful outcome commonly used in medicationesud

The treatment effect size, evaluated as the binaffect size, is equal to the percent improvement
claimed, and as shown in tables 2 and 3, the miéaat size for all 500 patients reporting was .623)(,
62% improvement in symptoms). When the smalleugsoof patients with special types of anxiety
related disorders was broken out, the effect sizeng those suffering from panic disorder was .4&t t
of OCD patients, .68, those with bi-polar disorddr, and so on for PTSD (.55) ADHD (.62), and
phobias (.49). The overall mean effect size foram@bined smaller groups was .64. Those can be

compared with the standard effect size ratingd @for small, .30 for medium and .50 for large.)(39

Discussion

There has now been 50 years of experience withi@E% USA as a nhon medication treatment for
anxiety, yet it has never reached mainstream séat@astreatment modality by members of the medical
and allied healthcare professions. That is mostyiklue to the fact that no medical school in ti8&AU
teaches CES treatment as part of its curriculum ,rexme of the CES companies has had sufficiertt staf
to visit physicians’ offices in the ubiquitous manmf pharmaceutical representatives. Therefoeegeth
has been no formal post graduate inservice or ugpaf physicians regarding the literature on CES a
a treatment modality except for an occasional lectl a medical symposium. However, there were
over 50 Alpha-Stim CES exhibits at medical confee=nin 2005 compared to less than 10 in any year

previously.



Nonetheless, when physicians who had prescribedv@#& asked, those responding were enthusiastic
about its effectiveness, as are the great majofitCES experienced patients themselves, as repornte

their warranty card responses and the testimottialsfreely submit to www.alpha-stim.com.

Patient response on warranty cards can perhapsebe® be even more significant in that the Alpha-
Stim CES device offers a 30 day period in whictaigmt can return the unit at if it is proving te b
ineffective. Less than 1% of patients return thentliis reason, and almost none are returned by
patients who use them in the suggested mannee itreatment of their anxiety, 20 minutes to onerhou
a day for the first three weeks, then as needgdelvent symptoms from returning. The fact that the
cost of such devices can range from $500 to $90D &kes the pronounced tendency of patients to

hold on to and continue using them even more ingpres

Also noteworthy is that among the more than 6,08epts who have been involved in CES research
studies in the USA, and among the 500 patients subonitted the warranty cards as reported hereg ther
has been no significant, negative side effect tepdrom the use of CES. Or as the National Rekear
Council reported to the FDA when asked to evalttaesafety of CES, “Review of these reports reveals

that significant side effects or complicationsibtitable to the procedure are virtually nonexiste@)

It is likely that CES will receive greater attemtitom medical practitioners as more knowledge is

gained about its use and usefulness as a drugyéaenent of anxiety, and anxiety related disorders
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For a demonstration of the Alpha-Stim CES and other products, call any of the MaxiLife
health advisors at:

info@maxilife.co.zag; 021-782-5430
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