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Cranial Electrobiological
Stimulation (CES) is what the 
American Food and Drug 
Administration (FDA) refers to as 
cranial electrotherapy stimulation. 
In the United Kingdom it is known 
as neuroelectric therapy (NET), and 
other parts of the world as 
Electrosleep. 

CES treats a variety of stress- 
related conditions. It passes very 
small electrical currents across the 
brain. This brings the major 
neurotransmitters back into a pre- 
stress state of balance once again. 

CES devices are safe, as shown by 
over 100 scientific studies and tens 
of thousands of users across the 
world since the 1950s. CES devices 
vary in their pulse rates, pulse 
widths and stimulus intensities. 
Most stimulate at 100 pulses per 
second, and rarely at more than 1.0 
mAmp of current intensity. They are 
usually supplied by a nine volt 
battery.  

CES: What is it?
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Most studies we will cite here had 
these pulse characteristics, as does 
the Elexoma Medic. 

The majority of scientific studies of 
CES have been either single or 
double blind. This means that the 
stimulation was so low the patients 
in those studies could not feel it at 
all. In single blind studies, 
participants do not know if they are 
part of the treatment or control 
group. In double blind studies, both 
participant and experimenter are 
unaware of who is in the treatment 
and who is in the control group. 

These studies have yielded some of 
the best treatment statistics now 
available. Patients in those studies 
fared as well as patients in non- 
blinded studies, in which current 
above sensation level was studied.  
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Modern stressors account for 90% 
or more of the medical conditions 
presented for treatment. CES 
effectively treats and improves the 
symptoms for this unusually wide 
range of conditions. 

These conditions vary from: 

CES: What is it used for?
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However, most users are normal 
people who find themselves under 
added stress from time to time and 
could use some quick, efficient help 
in soothing that stress so they can 
get back to work. Such persons are 
students, businessmen and women, 
amateur and professional athletes, 
and those recovering from traumas 
of varying kinds such as extensive 
medical procedures. They all find 
CES to be very supportive and 
helpful to getting them back into 
optimal functioning status once 
again.  

depression,  

anxiety,  

insomnia,  

cognitive dysfunctions of several 

types,  

and withdrawal symptoms due to 

addiction.  

Other clinical uses of CES include 

treating unusual and difficult to treat 

syndromes as Post Traumatic Stress 

Disorder, and Obsessive Compulsive 

Disorder. It is also highly useful for para 

and quadriplegics and in patients 

suffering from cerebral palsy.  
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Electricity would only be 
“discovered” officially in 1600 by 
William Gilbert. Yet, the ancient 
Greeks and Egyptians were aware 
of the therapeutic value of electrical 
stimulation long before that. 
Egyptian tombs show wall reliefs in 
which the Nile catfish was used 
medically. Aristotle and Plato wrote 
about the black torpedo, or electric 
ray fish. Also Scribonius Largus 
prescribed the use of this fish for 
the relief of headaches and gout. 
The patient had to wade into the 
sea, and place his gouty foot on the 
ray. This obviously irked the fish, 
while the clinician waited on shore, 
presumably. 

It was certainly medically helpful to 
put a fish on your pelvis or up beside 
your head. It lacked an aesthetic, 
though, that was not overcome until 
centuries later. Finally, in 1747 “an 
electrifying machine” was used to 
successfully treat pain in the joints. 

That was soon followed by much 
interest by many others. John 
Wesley, the founder of the 
Methodist Church, ordered that 
such devices be placed in all the 
clinics with which the church was 
associated.   

CES History
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The early 20th century saw much 
ongoing experimentation with 
electricity. Researchers were keen 
to find a new medical use for it. 
Physicians knew you could knock a 
patient unconscious with large 
amounts of electricity 
(electroshock). They wanted to find 
a specific wave form or pulse rate 
that would do it with much less 
current to avoid the side effects. No 
one could come up with the ideal 
parameters, so the idea lay dormant 
for a while again. 

Following WWII, the Russians 
started looking for a way to put 
people to sleep with electricity. The 
aim was to help calm the over- 
agitated patients in their sanatoria
and hospitals. In 1953 they finally 
came up with their Somniatron. It 
made people sleepy, and sometimes 
actually go to sleep. It did not knock 
them out, however, which was the 
original intention of the Soviet 
researchers, but it did do positive 
things for their sleep following its 
use.   
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This device arrived in the U.S. 
around 1963 and American 
research began. Earlier research in 
the Orient had started already 
when Japan used a version of 
electrosleep on the engineers who 
drove their new bullet train from 
Tokyo to Kyoto. After their run to 
Kyoto, they would lie quietly in a 
darkened room for five minutes or 
so with this machine strapped to 
their head. They would drive their 
bullet train back to Tokyo, and be 
treated again prior to any return 
trip. A report of this use in a Dallas 
newspaper intrigued an electrical 
engineer, Ray Gilmer. He soon 
patented his own electrosleep 
device, the Neurotone. This device 
became the grandfather of all 
modern CES devices in the U.S.  
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Recent research of CES is much like 
the British discovery in 1753 that 
limes prevented and cured scurvy 
among seafarers. It took 40 years 
and thousands of deaths from 
scurvy, though, before they would 
allow sacks of limes on their ships. 
CES is used throughout the world, 
though it has yet to enter 
mainstream medicine in any 
country. 

The American Food and Drug 
Administration (FDA) authorises 
the use of microcurrent therapy in 
the treatment of insomnia, anxiety, 
depression and chronic pain.  
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Meta-analysis is a statistical method 
which combines the results of 
studies of a given symptom. It helps 
researchers get an idea of what the 
result would have been if they had 
run a larger study. A meta-analysed 
study increases the total number of 
subjects studied. Patients over a 
wider geographic range are usually 
involved. This gives the clinician 
more confidence in the 
effectiveness of the treatment. It 
generalises the study to a larger 
variety of patients. Although many 
studies are of the more expensive 
double blind design, the results 
from those were almost exactly 
matched by the less expensive and 
time consuming single blind studies. 

In both types of studies, double and 
single blind, the patient must not 
know whether he is receiving 
treatment, so the treatment is 
applied below his sensation 
threshold.  That is, the amount of 
current flowing through the 
electrodes is so small the patient 
cannot feel it. 

CES: Statistical notes
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Because of these factors, we are 
going to look at analyses that 
combine these two types of studies 
into one larger group of sub- 
sensation studies. 

Another type of study exists - the 
open clinical design. The patient is 
stimulated above sensation 
threshold, and feels the stimulation 
during treatment.   

It is almost impossible to include all 
published studies in the meta- 
analysis. The reason for this is the 
way in which statisticians reported 
study results in the earlier part of 
the 20th century. The fact that
beneficial CES effects continue long 
after treatment stops also limited 
the use of crossover study designs 
(where both treatment groups get 
both active and sham treatments, 
but in different order). 

We will be looking at groups of 
studies that have been meta- 
analysed.  
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The majority of studies of CES were 
done in the mid to late 1970s, but as 
late as 1991, 11 studies of insomnia 
were recorded in the sleep 
literature. That increased to 27 by 
the late 1990s. The studies were 
done in outpatient and inpatient 
psychiatric settings, in university 

CES and Insomnia
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student health centres, and from 
recruits from the normal population 
at large. Sleep was also added to 
other studies such as many, if not 
most, pain studies, studies of 
persons recovering from addictions, 
and others of subjects under 
different kinds of stressors.  

Table 1 Insomnia Studies

https://elexoma.co.za/
https://elexoma.co.za/


7

When the 10 best designed, 
scientifically controlled double and 
single blind studies were meta- 
analysed together, an average of 
70% improvement was found, with a 
range of improvement from 37% to 
93%. Keep in mind that these were 
all studies in which patients were 
treated for an average of 45 to 60 
minutes a day for two to three 
weeks, with stimulation so low that 
none of them felt it. When an 
additional four studies were looked 
at in which patients were treated at 
a comfortable sensation level, which 
all of them could feel, but still in 
otherwise well controlled 

The Quick Guide to CES elexoma.co.za

studies, it was found that their 
improvement was 59%, with a range 
of from 47% to 79%. Some 375 
patients were involved in the above 
two groups of studies, from centres 
from all around the U.S. Note that in
all studies in which patients could 
feel the sensation, the therapist 
always consulted with the patient 
and turned the stimulation to just 
their comfort level and left it at that 
level for the treatment period. 
Among the best designed studies 
was Weiss’s EEG study which was 
done in a hospital sleep research 
laboratory, with a two year follow 
up of those patients. 

 a Study citations are listed to the right of the author’s name in superscript. b Effect sizes are not a linear scale and must be converted to Zr scores, summarized, 
averaged, and then converted back; sSingle Blind Study, dDouble Blind Study  
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As of the late 1990s, 26 depression 
studies could be found in the 
literature. Many more were done in 
the early 2000s, especially with pain 
patients. These were done all over 
the U.S. from the east to the west 
coast and everywhere in between. 
Overall, if one looks at eight studies 
(six double blind) that were done 
with stimulation below the patient’s 

CES and Depression
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sensation threshold, a meta-analysis 
yields a 52% improvement rate, 
with a range of improvement from 
25% to 80%. Eight studies that were 
completed with stimulation at or 
above sensation threshold yielded 
an improvement of 39%, with a 
range of improvement from 26% to 
56%.  

Table 2 Depression Studies

https://elexoma.co.za/
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In respect of the study designs, 
patients involved can be found at all 
levels of depression. They 
include inpatient psychiatric 
patients admitted for disabling 
depression in a university hospital 
in San Antonio, Texas, to graduate 
students in a Business Management 
degree program at the University of 
Houston. We will discuss how the 
latter fared when we look at the use 
of CES in businessmen and women.  

Patients stimulated below sensation 
threshold averaged 52% 
improvement with a range of 30% 
to 80%, while those stimulated

The Quick Guide to CES elexoma.co.za

 above sensation threshold 
improved an average of 39% with a 
range of from 26% to 56%. The 
differences in response can 
probably be attributed more to the 
differences in the presenting 
diagnoses among the two groups, 
than to the intensity of stimulation 
involved in their treatment. Even at 
the lowest range of treatment 
effectiveness CES can be seen to 
fare as well or better than most 
pharmaceutical preparations, with
none of the somewhat unfortunate 
side effects that one sometimes 
encounters with the latter. 

a Study citations are given in superscript following the author’s name. h Effect sizes are not a linear scale and must be converted to Zr scores, summarized, averaged, 
and then converted back; b Hamilton Depression Scale, c Beck Depression Inventory, e Profile of Mood States, f Institute for Personality and Ability Testing Depression 
Scale, g Minnesota Multiphasic Personality Inventory, s Single Blind Study, d Double Blind Study
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There have been perhaps more well 
designed studies of CES among 
anxiety patients than among any 
other diagnostic group. That is 
probably because anxiety can 

CES and Anxiety
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be one of the first and most
distinguishing symptoms of stress 
related disorders, and usually 
accompanies several if not most 
other medical conditions. 

Table 3 Anxiety Studies

https://elexoma.co.za/
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Among the 22 studies (20 double 
blind) in which CES was given below 
the patient’s sensation threshold 
during the study, there was a 61% 
improvement, with a range of 
improvement from 31% to 97%.
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Eleven studies which gave 
treatment above the sensation 
threshold yielded an improvement 
of 70%, with a range of 
improvement from 41% to 92%. 

a Study citations are given in superscript following the author’s name. f Effect sizes are not a linear scale and must be converted to Zr scores, summarized, averaged, and 
then converted back; b State / Trait Anxiety Inventory, c Taylor Manifest Anxiety Scale, e Profile of Mood States, s Single Blind Study, d Double Blind Study
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Stress is known to affect memory 
and other cognitive functions. 
Among such stressors are the 
biochemical vicissitudes of the drug 
abstinence syndrome, and the 
problems of cognitive distraction 
due to painful states. 

CES and Cognitive Function
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CES research has not studied 
cognition extensively, since that 
was not an FDA approved 
treatment claim. Nonetheless it is 
interesting to note how CES can 
make a real impact in the area of 
cognitive dysfunction.  

Table 4. Cognitive Function Studies 

a Profile of Mood States, b Benton Visual Retention Test, c Revised (U.S. Army) Beta II, d Weschler Adult Intelligence Scale, e Effect sizes are not a linear scale and must be 
converted to Zr scores, summarized, averaged, and then converted back f Study citation is given in superscript after the author’s name.
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For example, when seven studies 
were carried out (2 double blind, 4 
single blind, 1 open clinical) with 
patients suffering from the drug 
abstinence syndrome, the majority 
withdrawing from alcohol but 
others from cocaine, heroin, 
cigarettes, and a combination of 
substances, a meta-analysis of those 
studies showed a 60% 
improvement, with an improvement 
range of from 23% to 86%. 
Cognitive function in those 
studies was usually measured with 
psychometric instruments intended 
to evaluate cognitive functions of 
various sorts, such as the three so- 
called Organic Brain Syndrome 
scales of the Wechsler Adult 
Intelligence Scale and others.  
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A typical study of this type (not 
shown here) was a double blind, 
sham controlled study done on 21 
closed head injured patients, 
average age of 30, with time since 
injury ranging from 6 months to 32 
years (on average, 11 years). It 
yielded more than a 115% 
improvement in the Cognitive 
Confusion / Bewilderment factor on 
the Profile of Mood States following 
three weeks of daily treatment, 
Monday through Friday, one hour 
each day. No placebo response was 
found. 
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Several researchers published results 
of their treatment of Alcoholic 
persons with CES, while others 
researched cocaine patients, 
marijuana users, smokers,and 
methadone patients, among others. 
All found significant reductions in the 
stress involved in the drug 
abstinence syndrome, and those who 

CES and Addiction
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checked for it also found significant 
reductions of up to 50% or more in 
the rates in which patients left 
medical treatment facilities against 
medical advice (AMA rate) and 
recidivism rates, in which patients 
returned for additional treatments, 
sometimes many times. 

Table 5. Addiction Studies 
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While not all were included in the 
above analysis, they ranged from 14 
studies among alcoholic patients,
three of cocaine, five of heroin and 
other opiates, two of marijuana and 
one of withdrawal from cigarettes. 
Many types of measures are used 
when patients are studied during 
withdrawal, since anxiety, 
depression, pain, and insomnia are 
typically seen. 

The Quick Guide to CES elexoma.co.za

In those 11 studies in which patients 
(above) were treated below the 
sensation threshold, there was an 
average improvement of 69% with a 
range of from 35% to 93%. As of 
1999, 27 studies of the use of CES in 
addictions had been reported. Of the 
four studies in which treatment was 
given above stimulation threshold, 
the improvement was 74%, with a 
range of from 50% to 95%. 

a Study citations are listed in superscript following the author’s name. F Effect sizes are not on a linear scale and must be converted to Zr scores, summarized, and then be 
converted back to a summarized effect size. B Single blind study, all others in this group were double blind. c State/Trait Anxiety Inventory. d Revised (U.S. Army) Beta I.Q. 
test. e Profile of Mood States, Total Mood Disturbance Score as of 1999, 27 studies of the use of CES in addictions had been reported.
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A general feeling of health and 
wellbeing can be difficult to measure 
other than with some sort of Likert 
scale in which a patient measures his 
own inner state. That can, however, 
be difficult due to the lack of 
definition regarding what the patient 
is being asked to look at when 
attempting to measure wellbeing. 

A possible way around this is to use 
the Profile of Mood States (POMS), a 
standardised, reliable way of 
measuring seven aspects of one’s 
inner experience, such as stress level, 
lack of energy, mental confusion, 
irritability and so forth.  

The POMS has a number of 
emotionally defining words or 
statements, and the patient is asked 
to assess the intensity with which he 
presently responds to each 
emotional state, if at all.  

CES and Feelings of Wellbeing 
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The statements are broken down 
statistically into emotion factors of 
depression / dejection, anger / 
hostility, tension / anxiety, 
confusion / bewilderment, fatigue / 
inertia, and a vigor factor which 
measures feelings of increased 
energy and alertness. Summed 
together, but subtracting the vigor 
score, the POMS yields a total mood 
disturbance score. One can deduce 
that the greater a patient’s mood 
disturbance, the less his feeling of 
health and wellbeing, and 
conversely, as his level of mood 
 disturbance improves so does his 
feeling of wellbeing. Table 6 
indicates the effectiveness of CES in 
reducing one or more areas of mood 
disturbance in patients with a 
variety of presenting symptoms.  

Table 6. Feeling of Wellbeing 
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As can be seen, measured with the 
POMS, CES can be seen to make a 
significant difference in mood states, 
and if our inference is correct, should 
be very effective in giving a person a 
better sense of health and wellbeing. 
In reality, all of the analyses above 
should show the same effect, 
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since if a person sleeps better, is 
less anxious, less depressed, has 
improved mental function and gets 
significant relief when withdrawing
from some addictive substance, a 
generally improved feeling of 
wellbeing would necessarily follow. 

a Study citations are listed in superscript following author’s name. c Effect sizes are not on a linear scale and must be converted to Zr scores, summarized, and then be 
converted back to a summarized effect size. b Double blind study, all others in this group were single blind.
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CES Studies in a nutshell
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Summary of all insomnia studies, average improvement = 65% 

Range of improvement = 37% to 93%

Summary of all anxiety studies, average improvement = 66% 

Range of improvement = 31% to 97%

Summary of all addiction studies, average improvement = 72% 

Range of improvement = 35% to 95%
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Summary of all wellbeing studies, average improvement = 48% 

Range of improvement = 26% to 71%

Summary of all cognitive function studies, average improvement = 48% 

Range of improvement = 26% to 71%
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