COPYRIGHT AMERICAN PSYCHOLOGICAL ASSOCIAITON. NO FURTHER REPRODUCTION OR DISTRIBUTION IS PERMITTED.

EE——

Jeffrey A. Marksberry and Daniel L. Kirsch

Cranial Electrotherapy
Stimulation

arnessing electricity for medicinal purposes predates Benjamin Franklin

and his famous kite experiment. The ancient Greeks used the shock of a

torpedo ray fish (also known as an electric eel), which can deliver up

to 220 volts for pain relief during surgery and childbirth, as well as
for the treatment of headaches. Scribonius Largus, the court physician to
the Roman emperor Claudius, was the first to record such use of electricity
to treat headaches and gout pain in 46 AD (Bullock, Hopkins, Popper, &
Ray, 2005). Fast forward 2 millennia and practitioners are now using an
elegant version of microcurrent to treat the body and mind. Cranial electro-
therapy stimulation (CES) is a Food and Drug Administration (FDA)-
approved modality for the treatment of anxiety, insomnia, and depression
(Cranial electrotherapy stimulator, 21 Code of Federal Regulations [CFR],
§ 882.5800, 2013). CES research has made remarkable advances over the last
100 years, paralleling the direction of modern health care science, with the
most recent studies being double-blind, sham-controlled randomized clinical
trials (RCT), the gold standard in evidence-based medicine.

As Henry Nasrallah pointed out in his description of the future of behav-
ioral health, neurostimulation for brain repair is one of the top six trends
in clinical practice, along with pharmacogenomics, targeting neuroplasticity
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and unravelling the connection between physical and mental disorders (Nasrallah,
2009). CES offers a noninvasive, safe, and effective form of neurostimulation that can
be performed by the clinician, or the patient at home, and is cost-effective. This is in
stark contrast to vagal nerve stimulation (VNS) and to deep brain stimulation (DBS),
which requires neurosurgery, or transcranial magnetic stimulation (TMS), which
is cost-prohibitive for most patients as it is not covered by insurance and must be
performed in the practitioner’s office. All of these modalities also have a much bigger
adverse-effects profile than CES.

This chapter covers the history of CES and the clinical evidence supporting its
use in practice, including safety, etfectiveness, and the scope of applications. We also
explain the logistics of including this technology in a practitioner’s armamentarium and
what it takes to develop a CES treatment room to multiply the efforts of your practice.

Cranial Electrotherapy Stimulation
Past to Present

Electromedicine may have begun with the ancient Greeks and Romans, but it wasn't
considered a viable option by practitioners in the United States until the 1970s. How-
ever, CES started in Russia in the 1950s and gained popularity in parts of Europe,
where it was originally called “electrosleep” before making its way to the United States
in the 1960s. Psychopharmaceutical treatment was not prevalent then, so intense
interest was generated by the possibilities that this new method offered for treating
difficult psychiatric cases. Clinical studies commenced with the intent of discovering
the best waveform configuration, mechanisms of action, safety profile, and potential
clinical usefulness.

In 1978, the FDA's Neurological Panel suggested the modality be called cranial
electrotherapy stimulation, rather than “electrosleep.” The FDA also determined that
CES would only be available by prescription, making the United States one of only
two countries in which an order from a licensed health care practitioner must be
obtained for its use. This restriction continues today (Cranial electrotherapy stimula-
tor, 21 CFR, § 882.5800, 2013). However, a license to order pharmaceuticals is not
required—practitioners can use and order a CES device for a patient if their license
allows them to diagnose and treat the particular condition. Currently, psychologists
are the-largest group of practitioners and researchers who utilize CES.

As technology has progressed over the decades, so have CES devices. This pro-
gression started with early 1970s CES units, which were the size of a carry-on suit-
case designed to be used by practitioners in a clinical setting. It required tying a band
around the head to hold wet sponges initially directly on the eyes, then against the
forehead or temples, to deliver the treatment (Kirsch, 2002). Today, CES devices
{Alpha-Stim, Nexalin, and CES Ultra) have made significant technological strides—
the size of the equipment has been reduced to the size of a smartphone with digital
LCD screens designed to be quick and easy to use by a practitioner or by the patient
at home. The current is now delivered via electrodes that clip onto the earlobes, as




COPYRIGHT AMERICAN PSYCHOLOGICAL ASSOCIAITON. NO FURTHER REPRODUCTION OR DISTRIBUTION IS PERMITTED.

Cranial Electrotherapy Stimulation

opposed to the antiquated 1970s sponges. Besides being easier to use and having an
appearance similar to earbud headphones, the earlobes provide a better electrode
placement because they drive the current more directly to the target areas in the
brain stem that control emotions (e.g., hypothalamus, limbic system). Figure 5.1
illustrates the technological advances to the Alpha-Stim CES device since it was first
introduced in 1981.

How Cranial Electrotherapy
Stimulation Works

The mechanisms of action of CES have not been clearly elucidated; however, several
mechanisms have been postulated. CES is thought to be derived from a direct mode
of action, and, thus, it has been described largely from a neurobiological standpoint
with respect to its effect on electrical brain activity, neurotransmitters, and hormones.
Table 5.1 summarizes some of the mechanistic studies carried out to better under-
stand the physiological responses to CES since 1967.

In the past decade, research has shifted to imaging studies to increase knowledge
about the physiological processes that occur during CES. A functional magnetic resonance
imaging (fMRI) study by Feusner et al. (2012) found that CES causes cortical deactiva-
tion in the midline frontal and parietal regions of the brain of anxiety patients after just
one 20-minute treatment. A second tMRI study reported decreased activity in the pain
processing regions of the brain in patients with fibromyalgia {Taylor, Anderson, Riedel,
Lewis, & Bourguignon, 2013; Taylor, Anderson, Riedel, Lewis, Kinser, et al., 2013).

The most recent tMRI study to date (Qiao et al., 2015) showed balancing of nerve
clusters in Tourette’s patients under 12 years old, confirming the putative mechanism of
brain balancing, or normalization, proposed by Giordano (Kirsch, 2006). In this Tourette’s
study, after a series of Alpha-Stim CES treatments, subjects exhibited altered spontane-
ous functional connectivity in brain areas within cortico-striato-thalamo-cortical (CSTC)
circuits involved in motor generation or control. The functional activity and connectiv-
ity in motor pathways was suppressed, while activations in the control portions of the
CSTC loop were increased. There was also a decrease in the Yale Global Tic Severity Scale
indicating a decrease in motor and vocal tics from baseline to the end of 24 weeks of CES
treatment that was highly significant (p = < .01} for both the subset of subjects (1 = 8)
who had fMRIs and the total group (N=42). The authors, in China and the United States,
concluded that the normalization of the balance between motor and control portions
of the CSTC circuit may result in the recovery of adolescents with Tourette’s syndrome.

Electroencephalogram analysis of subjects who received one 20-minute treat-
ment of CES showed significant increases in alpha activity (increased relaxation) and
decreases in delta activity (increased alertness) and theta activity (increased ability to
focus; Kennerly, 2004). The changes in brainwave patterns are thought to represent a
calm, relaxed, alert state. These imaging changes, coupled with the older neurochemical
research, help to explain the positive clinical responses reported with CES in mood and
sleep disorders.
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FIGURE 5.1
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Summary of Mechanistic Cranial Electrotherapy Stimulation Research

Findings Study type Reference
Increase neurotransmitter release Open label Siegesmund et al., 1967
and resynthesis
Increased inhibitory process resulting  Open label Pozos et al., 1968
in analgesia and sleep Pozos et al., 1969
Increase blood serotonin levels Pilot study Shealy et al., 1989
Increased MAO-B and GABA Double blind Krupitsky et al., 1991
Increased serotonin and beta- Open label Liss & Liss, 1996
endorphins in spinal fluid
Increased GABA and beta-endorphins Open label Shealy et al., 1998

Increased alpha and decreased delta
activity on gEEG

Open label pilot study

Kennerly, 2004

Cortical deactivation in frontal and Open label Fuesner et al., 2012
parietal regions on fMRI
Decreased pain processing in fibro- Doubile blind Taylor, Anderson,
myalgia patients on fMRI Riedel, Lewis, &
Bourguignon, 2013
Balancing of cortical brain clusters Double blind Qiao et al, 2015

in adolescent Tourette’s patients
on fMRI

Safety of Cranial Electrotherapy Stimulation

The FDA cleared CES for the treatment of anxiety, depression, and insomnia in 1979.
CES is noninvasive and has an excellent safety profile. The FDA publicly commented
on CES safety in an announcement in the Federal Register reclassifying CES to a Class II
device and stating that “in terms of safety, there is little evidence of device risk,” and “in
general, CES devices appear to have a favorable long-term safety profile” (Kux, 2016).
The only precautions to CES include pregnancy and having a pacemaker, spinal cord
stimulator, or other implanted electrical device (Phillips, 1997). Adverse effects of
CES occur infrequently and are mild and self-limiting. These include vertigo, skin
irritation at the electrode sites, and headaches. Headaches and vertigo are usually
experienced when the current is set too high for a particular individual. These etfects
resolve when the current is reduced or within minutes to hours following treatment.
Skin irritation at the electrode site can be avoided by moving electrodes around
slightly during treatments. No serious adverse effects have ever been reported from
using CES (Kirsch, 2002). In an Alpha-Stim survey of service members and veter-
ans, 99% of subjects (r = 152) considered CES technology to be safe (Kirsch, Price,
Nichols, Marksberry, & Platoni, 2014). An important safety benefit of CES is that it
leaves the user alert and relaxed after treatment, in contrast to drugs that can have
adverse effects on service members’” ability to function on missions that require
intense focus and attention (Kennerly, 2006).
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Evidence Base for Cranial
Electrotherapy Stimulation

In the last 5 years, CES studies have been carried out at major American medical institu-
tions (e.g., Walter Reed National Military Medical Center, MD Anderson Cancer Center,
The University of Texas Health Science Center, UCLA’s David Getfen School of Medicine,
the University of Virginia). At the time of this writing, over 60% of Alpha-Stim CES
sales in the United States go to the U.S. Department of Defense and Veterans Affairs
Medical Centers, both of which are conducting well-planned research projects. The
uptick in research is not confined to the approved indications of anxiety, insomnia, and
depression, but also includes treatment areas such as restless leg syndrome, attention-
deficit/hyperactivity disorder, fibromyalgia, the aforementioned Tourette’s syndrome,
and addictions. The exploration of these otf-label treatment areas is an indicator that
CES is still in the infancy stage and that researchers are just starting to understand the
normalization effects of CES to the brain.

ANXIETY

In a double-blind, sham-controlled RCT that studied anxiety and depression, 115 sub-
jects suffering from a treatment-resistant anxiety disorder, many with comorbid depres-
sion, received 5 weeks of active or sham CES (Barclay & Barclay, 2014). The Hamilton
Anxiety Rating Scale (HAM-A; Hamilton, 1959) and Hamilton Depression Rating Scale
(HAM-D; Hamilton, 1960) were obtained at baseline and at the end of weeks 1, 3,
and 5. At the end of the study, when compared with scores at baseline, anxiety and
depression scores decreased significantly in the treatment group but not in the sham
group. The CES treatment group decreased their initial anxiety scores by 50% in
83% of the subjects (p=.001) and in 82% of the initial depression scores (p=.001). In
the CES treatment group, the decrease in anxiety scores was more than 3 times that of
the sham group, and the decrease in depression scores was more than 12 times the
decrease seen in the sham control.

The results reported by Barclay and Barclay (2014) are consistent with seven
similar double-blind, sham-controlled RCTs using CES to treat acute and chronic
anxiety disorders (Cork et al., 2003; Hill, 2015; Lee et al., 2013; Mellen & Mackey,
2008; Strentzsch, 2008; Voris, 1995; Winick, 1999). These anxiety studies represent a
unique cross-section of patients, including college students, preoperative and dental
anxiety patients, sherilf and security officers, people with chronic mental illness, out-
patient psychology and psychiatry patients, and chronic pain patients. The diversity
of patient populations studied sheds light on the potential uses for CES.

In an RCT (# = 120) comparing the effects of paroxetine (Paxil) with parox-
etine and CES in anxiety patients over a 6-week period, there was significantly more
improvement (p < .01) in the CES group on the HAM-A (L. Lu & Hu, 2014) than in
the group that took paroxetine alone (although both groups improved significantly).
The CGI-SI, as a secondary measure, confirmed the between-group differences in
favor of the CES group (p < .05).
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Four additional single-blind RCTs on anxiety vielded significant findings in favor
of the treatment group (Chen et al., 2007; Gibson & OHair, 1987; Kim et al., 2008;
Kolesos, Osionwo, & Akkhigbe, 2013). Four open-label and retrospective analyses
also reported that CES significantly decreased anxiety (Gong et al., 2016; Libretto,
Hilton, Gordon, Zhang, & Wesch, 2015; X. Y. Lu, Wang, Li, Zhang, & Liu, 2005;
Overcash, 1999).

A prominent research and academic psychiatrist has said that “CES melis away anx-
iety” (M. Woodbury, personal communication to the FDA at the American Psychiatric
Association annual meeting, New Orleans, May 2010). Indeed, the effects in state or
situational anxiety are almost immediate in most people, or at least achievable within
a single 20- to 40-minute treatment session. CES is used as an anxiolytic by dentists
just prior to and throughout procedures (Kolesos, Osionwo, & Akkhigbe, 2013; Winick,
1999), as well as by physicians and psychologists (Lee et al., 2013). A single treatment can
increase alpha brain waves, while decreasing delta and theta waves (Kennerly, 2004).

Achieving significant effects in trait anxiety or generalized anxiety disorder (GAD)
could take up to 6 weeks of treatment. Two or three treatments per week are usually
sufficient. After the anxiety is under control, CES may be used on an as-needed basis.

Clinical Vignette: Generalized Anxiety Disorder

Donald is a 55-year-old man with long-standing GAD. He had suffered with wors-
ening anxiety for more than 20 years, and, during most of that time, he had seen
a psychiatrist who prescribed several anxiolytics, sleep medications, and an anti-
depressant. Donald felt as though these medications had little effect; however,
he continued to take them as directed. He also saw a psychologist who instructed
him on relaxation techniques and deep breathing. Over the period of a year, after
a minor cardiac event, the patient’s anxiety worsened. He became increasingly
anxious, which led to panic attacks and other disruptions in daily life, and he
began to demonstrate agoraphobic behavior (his leg was shaking and both his
family life and career began to erode).

He learned about CES through a new psychologist he was referred to by a friend,
and together they decided to try a series of treatments in the office. The first few
CES treatments took place during the patient’s normal cognitive behavioral therapy
(CBT) visit each week, and each visit tended to calm him down. Donald called it his
“brain spa” time. After the encouraging preliminary results seen in the office trial,
the psychologist instructed Donald on how to properly use the device and ordered
one for 20-minute daily home use. At first, Donald was concerned the CES device
was making him worse, because more suppressed negative feelings were coming to
the surface. The psychologist explained that CES helps to normalize the brain, which
can include processing previously repressed feelings, and advised him to continue
CES therapy on a reduced schedule of two to three 20-minute treatments per week.
After 1 month, Donald reported a decrease in his anxiety, an improved sex life, and
the ability to do more tasks that require concentration. He also noted a higher overall
quality of life, and his family noticed the positive changes in him as well. He was then
instructed to continue using CES one or two times a week and whenever he started
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to feel stressed. After 6 weeks, his leg stopped shaking and by 90 days, Donald
considered himself cured of his anxiety.

DEPRESSION

Two double-blind, sham-controlled RCTs using Alpha-Stim CES technology vielded sig-
nificant findings for depression in favor of the treatment group in (a) 115 GAD patients
(p < .001) with comorbid depression (Barclay & Barclay, 2014), and (b) in 21 sheriff
officers (p < .01) in Alabama (Mellen & Mackey, 2009). In addition, Chen et al. (2007),
in a single-blind, sham-controlled RCT of 60 children ages 8 to 16 with mixed anxiety-
depression disorder, reported that CES significantly decreased depression (p < .001) in
the treatment group, when compared with the sham group. Six open-label studies and
retrospective analyses reported that CES significantly decreased depression from base-
line to the endpoint of the study (Amr, El-Wasify, Elmaadawi, Roberts, & El-Mallakh,
2013; Bystritsky, Kerwin, & Feusner, 2008; Gong et al., 2016; Libretto et al., 2015;
Lichtbroun, Raicer, & Smith, 2001; X. Y. Lu et al., 2005).

Similar to the course of treatment in trait anxiety, CES could take 3 to 6 weeks
of treatment to notice significant effects in depressed patients. When depression is
comorbid with anxiety, the anxiety also may not show improvement for the first week
or two. Two or three treatments per week are usually sufficient at first, although some
cases require daily treatment. After the first 6 weeks, the schedule may be reduced to
one to two treatments per week.

Insomnia

One double-blind, sham-controlled RCT using Alpha-Stim CES technology (1 = 46)
for 8 weeks found that CES significantly (p < .001) decreased insomnia in favor of the
treatment (Taylor, Anderson, Riedel, Lewis, & Bourguignon, 2013; Taylor, Anderson,
Riedel, Lewis, Kinser, et al., 2013). Another double-blind, sham-controlled, random-
ized, 5-day study of military service members in a partial psychiatric hospitalization
program (n = 57) using Alpha-Stim CES technology reported significant improve-
ments (p < .04) on Days | and 4, and almost significant findings (p =.079) on Day 5
{Lande & Gragnani, 2013). In that study, the actively treated service members slept
43 minutes more, and the sham-treated subjects slept 19 minutes less, per night, over
the 5-day period. An open-label study of pain patients also found that CES signifi-
cantly improved sleep (Lichtbroun et al., 2001).

Insomnia has a wide range of etiologies, and, depending on the cause and
comorbid conditions, it can take anywhere from one treatment to 2 months of treat-
ments before an improvement is seen. The 20- to 60-minute treatment session should
be done at least 3 hours before going to bed, as CES has the paradoxical effect of
increasing alertness immediately following a treatment. However, some people can
use it when waking in the night and fall back asleep while the treatment is still active
(the device will turn itself off at the conclusion of the preset treatment period).
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FIBROMYALGIA

There have been three studies of the use of Alpha-Stim CES on fibromyalgia patients
conducted at major U.S. universities. In a double-blind, sham-controlled RCT of CES
for fibromyalgia (n=46), subjects in the active CES and sham groups were instructed
to use the device for 60 continuous minutes each day for 8 weeks (Tavlor, Anderson,
Riedel, Lewis, & Bourguignon, 2013). Pain was decreased significantly in the active
group (p =.023) but not in the sham group.

In a 6-week study, a 3-week double-blind, sham-controlled RCT of CES for fibro-
myalgia (1 =60) was followed by a 3-week open-label crossover arm in which subjects
in the sham and control groups could elect to participate in a more typical treatment
course of CES (Lichtbroun et al., 2001). Results were significant in the CES group over
the sham-treated group for sleep quality (p = .02), anxiety (p = .04), anger (p = .04),
tender point scores (p = .02), self-rated pain (p = .004), fatigue (p = .03), feelings of
well-being (p=.007), and quality of life (»=0.001). Changes in depression, vigor, and
confusion were not significant in this study. The findings for anxiety and sleep quality
in this study were consistent with the findings of other Alpha-Stim studies indicating
CES significantly decreases anxiety and improves sleep quality.

The third double-blind, sham-controlled RCT of CES evaluated the effect of a speci-
fied treatment course of CES for patients with fibromyalgia (Cork et al., 2003). This
6-week study included a 3-week, double-blind, randomized, sham-controlled arm,
followed by a 3-week, open-label arm in which subjects in the sham group participated
in a usual course of treatment of CES. Results were significant in the CES group over
the sham-treated group for anxiety (p=.001), tender point scores (p=.001), self-rated
pain (p=.001), but changes in functional impairment as measured by the Oswestry test
(Fairbank & Pynsent, 2000) were not significant.

With these three RCT trials and one fMRI study showing decreased activity in the
pain-processing regions of the brain (e.g., cingulate gyrus, insula, prefrontal cortex)
in patients with fibromyalgia (Taylor, Anderson, Riedel, Lewis, Kinser, et al., 2013),
there is more evidence that CES is a more effective treatment for fibromyalgia than
any other intervention. Fibromyalgia patients must have patience in both treatment
duration and course. Because they are particularly sensitive to the current, they must
use a low level of current (e.g., 100 microamperes) for at least an hour per day. Then,
it will be approximately 3 to 4 weeks before they begin to notice significant improve-
ments in pain levels, sleep patterns, and mood.

POSTTRAUMATIC STRESS DISORDER

Posttraumatic stress disorder (PTSD) can take many forms, with some patients suffer-
ing from debilitating anxiety, depression, anger, headaches, and depression. As these
symptoms manifest and worsen over time, we see stress levels increase, relationships
deteriorate, and quality of life erode. Patients are often prescribed several medications
to address each one of their symptoms. This polypharmacy approach dramatically
increases the risks of harmful side effects.
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The Warrior Combat Stress Reset Program (WCSRP) at Fort Hood, Texas, has
been using Alpha-Stim CES since 2008. This integrative program was evaluated by
a third party for effectiveness for treating PTSD (Libretto et al., 2015). The evalu-
ation results were very positive, with significant reduction (p < .001) reported in
PTSD, depression, anxiety, and pain. The WCSRP is an integrative program that uses
individual and group therapy sessions, acupuncture, massage, yoga, CES, and other
treatment modalities to treat PTSD patients who have recently returned from deploy-
ment. The goal is to prepare them to return to combat. Patient satisfaction for each
modality was also measured, with Alpha-Stim CES scoring 100% in the final year of
the evaluation.

A case series conducted at Creighton University tested the utility of CES in
treating PTSD symptoms in two war veterans (Bracciano et al., 2012). The patients
reported significant reduction in PTSD symptoms after 28 days of treatment, going
from 34 to 13 and 29 to 10 on the PTSD Symptom Scale-Interview (PSS-I; Foa, Riggs,
Dancu, & Rothbaum, 1993). There were also noticeable reductions in hyperarousal,
avoiding certain situations and flashbacks.

A service member and veteran survey examined the perceptions of the effective-
ness and safety of CES in 152 respondents (Kirsch et al., 2014). The findings were
not only highly significant overall, but unexpectedly, the CES-plus-medication group
did not do as well as the CES-only group treatment in anxiety, PTSD, insomnia and
depression. )

Victims of domestic violence also often experience PTSD in a manner similar
to service members. A brief 5-day study was conducted with 10 women who were
victims of domestic violence and living in a shelter (Mellen, Case, & Ruiz, 2016).
The average age was 45 years, and most reported either being married to or living
with the abuser. Two of three scales in the Behavior Rating Inventory of Executive
Function—Adult Version (BRIEF-A; Roth, Isquith, & Gioia, 1996) found signifi-
cant reductions in stress levels for the 10 sheltered residents. These were the Global
Executive Composite Score (p =.028) and the Behavior Regulation Scale (p = .009);
Metacognition fell just out of range (p =.06). The nine clinical measures of the Brief
Symptom Inventory (Derogatis, 1993) did not quite achieve statistical significance
either within the 5-day course of therapy, however, the trend lines indicated posi-
tive changes in all nine of the clinical variables, suggesting movement toward more
normalized functioning in each category. Specifically, there were reductions seen in
somatization and obsessive—compulsive thinking; reduced levels of depression, anxi-
ety, hostility; and improved ability to relate interpersonally. There were also reduc-
tions in phobic anxiety, paranoid ideation, and psychoticism. The authors concluded
that CES may contribute to reductions in psychological stress experienced by victims
of domestic abuse. The results from the BRIEF-A suggest improvements in global
functioning within the cortical and subcortical areas of the brain that may improve
victims’ abilities to think more clearly and make better decisions. PTSD patients
should expect to use CES daily until the symptoms subside and then continue on a
reduced schedule indefinitely.
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Incorporating Cranial Electrotherapy
Stimulation Into Clinical Practice

Mental health practitioners should begin by learning about CES. There are free live
webinars and recorded training sessions are given trequently. There is a test after the
webinar that earns a certificate of proficiency in continuing medical education and
offers continuing education credits in some fields. Practitioners can then implement
CES as a treatment option for patients with anxiety, insomnia, and/or depression,
as well as for so-called off-label uses, either as a first-line treatment or a synergistic
modality used with CBT, eye movement desensitization and reprocessing, bioteedback
or neurofeedback, hypnosis, prolonged exposure, meditation, or talk therapy. Some
clinicians have their patients use the CES device in the waiting room, prior to treat-
ment, although more commonly CES is applied during a talk session (as it tends to
open up the patient to talk more freely). Once positive results are seen, the practitioner
can write an order for either the purchase or rental of a CES device for the patient’s
home use. There are practitioners who order CES devices in quantity to have on hand
to immediately dispense them when it is indicated. Many of these practitioners usually
pass along most, if not all, of the bulk discount to their patients as a courtesy.

A newer concept being adopted by some practitioners is to have a specialized CES
treatment room with five to 10 comfortable chairs where patients can come in and
use CES whenever they leel the need. This concept was first implemented in an army
hospital in Texas, because it was the most cost-effective way to administer treatment
to the most service members, using the minimal number of staff. One room monitor
can supervise 10 chairs per seating, with up to three seatings per hour, or 240 treat-
ments per 8-hour shift. From there, it was taken up by a Veterans Affairs Medical
Center where Alpha-Stim CES was studied along with four other devices for safety,
effectiveness, veteran compliance, and practicality (Tan, Dao, Smith, Robinson, &
Jensen, 2010). Although the veterans were trained in the use of all five devices,
and were encouraged to use any one at each visit, they chose CES 73% of the time.
Of course, the government does not charge service members or veterans for health
care, but this same concept can be quite lucrative when applied to a private practice,
clinic, or hospital for a very nominal fee to the patient. And there is no impend-
ing shortage of patients with mood and sleep disorders. Using a figure of just $20
as the lowest reasonable fee for this service, and assuming a maximum capacity of
240 treatments per day, such a room would generate gross revenues of $4,800 per
day, or $1,267,200 per year. The costs would be one employee, 10 comfortable lounge
or massage chairs, and 10 CES devices, which cost under $1,000 each. Of course there
would also be replenishable supplies (e.g., electrodes, conducting solution, batteries),
but those costs are negligible. Realistically, the room would not likely be at full capac-
ity for 22 days per month as calculated into the above numbers. So, a practitioner is
more likely to make $250,000 to $500,000 annual net income from a CES treatment
room. Once an order is provided for the patients to use or purchase a CES device,
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they like the low cost and convenience of such a therapy room and tend to refer their
friends. The $20 cost is cheaper than a few drinks at a bar, and the mood-enhancing
effects are better and certainly healthier.

Using CES is easy. The ear clip electrodes have replaceable pads thar are moist-
ened with a specialized conducting solution and then clipped onto the earlobes. The
device is then turned on, and the current is slowly raised until the patient experi-
ences an altered state, typically described as a light or floating feeling. If the current
is uncomfortable, it can be reduced. As a rule of thumb, people who can comfortably
tolerate 250 microamperes or more can complete a treatment in 20 minutes. Under
250 microamperes usually requires longer treatment, generally 30 to 40 minutes or
until at least 2 minutes after the patient feels light. If the patient feels heavy, continue
treatment until that gives way to a light feeling. The same procedure is used for all
indications, as CES tends to have a balancing or normalizing effect on the brain.

Conclusion

CES is a well-researched, safe, effective, and cost-effective means to manage mood
and sleep disorders. With mental health care moving away from pharmaceuticals and
toward a new set of devices, it is time for CES to be the first-line of treatment for many
disorders, as it is safer and at least as effective as other forms of therapy.

Essential Resources

The American Institute of Stress Learning Center, http://www.stress.org.

Electromedical Products International, Inc., manufacturer of Alpha-Stim technology,
http://www.alpha-stim.com

Kirsch D. L. (2002). The science behind cranial electrotherapy stimulation (2nd ed.).
Edmonton, Alberta, Canada: Medical Scope.

Kirsch, D. L., & Marksberry, J. A. (2015). The evolution of cranial electrotherapy
stimulation for anxiety, insomnia, depression and pain and its potential for other
indications. In Rosch, P. J. (Ed.), Bioelectromagnetic and subtle energy medicine (2nd ed.).
Boca Raton, FL: CRC Press.
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