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INTRODUCTION
In medicine, the path to new discovery is often difficult
and challenging. When a valuable discovery is made, it can
be even more difficult to get it to the people who need it.
This is true even for discoveries that could resolve costly
and debilitating disorders that affect many people and ruin
many national economies, and that, therefore, deserve the
highest priority. A discovery of this kind is the topic of this
chapter.
In a classic letter to Science entitled Dionysians and
Apolionians, Albert Szent-Gyorgyi stated it this way:
Wilhelm Ostwald 1 divided scientists into the classical and the
romantic. One could call them also systematic and intuitive.
John R. Platt calls them Apollonian and Dionysian. These
classifications reflect extremes of two different attitudes of
the mind that can be found equally in art, painting, sculpture,
music, or dance. One could probably discover them in other
alleys of life. In science the Apollonian tends to develop
established lines to perfection, while the Dionysian rather
relies on intuition and is more likely to open new, unexpected
• Can be reached at JOschman@aol.com

paths for research. Nobody knows what "intuition" really is.
My guess is that it is a sort of subconscious reasoning, only
the end result of which becomes conscious.
These are not merely academic problems. They have
most important corollaries and consequences. The future of
mankind depends on the progress of science, and the progress of science depends on the support it can find. Support
mostly takes the form of grants, and the present methods of
distributing grants unduly favor the Apollonian. Applying
for a grant begins with writing a project. The Apollonian
clearly sees the future lines of his research and has no difficulty writing a clear project. Not so the Dionysian, who
knows only the direction in which he wants to go out into the
unknown; he has no idea what he is going to find there and
how he is going to find it. 2

The book you are holding in your hands can be extremely
valuable to any scientist or therapist entering unknown territory. Here you will find scientific concepts that are mostly
outside of the mainstream, therefore, they can act as fertile
new ground for contemplation, synthesis, and new discovery. The human body is always unknown territory, for when
we think we understand one aspect, several other mysteries
pop up.
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INFLAMMATION
We now know that many, if not all, of the most common,
debilitating, and costly health di sorders and diseases are
partly or entirely energetic in nature, and are therefore, difficult to prevent, treat, or even comprehend when energy is left
out of the di scussion. Moreover, cures for the most serious
health problems wi ll remain elusive until medical researchers consider energetics. This does not mean textbook biochemical or molecular energetics, it means the energetics as
described by the steadily maturing sciences of physics, biophysics, and quantum physics. This fact is documented by
one of the most significant advances in biomedicine that has
taken place in recent times. Specifically, the study of inflammation has become one of the most active areas of biomedical
research, with over 400,000 peer reviewed studies completed
during the period 1967-2013 (see Figure 38. l). 3 Inflammation
is incomprehensible without an energetic perspective.
Chronic disease is the number one cause of death and disability worldwide. Treating patients with chronic diseases
accounts for 75% of U.S. health care spending, which surpassed $2.3 trillion in 2008. The most common and costly
chronic diseases are heart disease, cancer, stroke, chronic
obstructive pu lmonary disease, osteoporosis, and diabetes.4
Other significant inflammatory conditions include Alzheimer
disease, asthma, bowel disorders, cirrhosis of t~ e liver, cystic
fibrosis, lupus, meningitis, multiple sclerosis, psoriasis, and

arthritis. Tragically, many patients suffer from several of
these problems simultaneously.
The public has been informed about the inflammation
connection in articles publi shed in major news sources (e.g.,
The Secret Killer, Time Magazine, 2004). 5 While abundant
research has documented a relationship between chronic
inflammation and virtually all chronic diseases, including all
of the diseases of agi ng, profoundly important questions are
unanswered. In fact, they are rarely di scussed:
• What causes chronic inflammation?
• Preci sely why is inflammation associated with so
many different chronic diseases, just exactly what
is the connection?
• Why have these chronic diseases reached epidemic
proportions in recent times?
• What can an individual do about it?
• When an energetic approach is effective for a
chronic issue, what is this telling us about human
biology that could help us stay healthy and recover
from disease shou ld it arise?
This chapter relates to all of these questions. It concerns a
natural approach to inflammation and chronic disease that
is "of the earth" and that has been recognized since ancient
times. Unfortunately, modern biomedicine rarely looks at
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FIGURE 38.1 Growth in number of peer reviewed studies of inflammation, 1967-20 12, data from the National Library of Medicine database, Pub Med (as of Jan uary 20, 20 13).
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traditional wisdom, focusing instead on the latest pharmacology and high-tech devices. We begin with the benefits of
direct physical contact with the surface of the earth, as with
bare feet or hands. This is termed "grounding" or "Earthing."
In the process of studying why Earthing is so beneficial, scientists have uncovered some of the missing pieces of the
inflammatory response, developed new information on how
the immune system works, and described natural methods
anyone can use to support their immune system.

lifestyle and explains why this happens. Through direct contact
or through perspiration-dampened and electrically conductive
animal skins used as footwear or sleeping pads, the ground's
abundant free electrons were able to enter their bodies, which
are electrically conductive. Through this mechanism, every
part of the body can equilibrate with the electrical potential of
the earth, thereby stabilizing the electrical environment of all
organs, tissues, cells and molecules, and providing a key ingredient needed for the operation of the immune system.

BAREFOOT

MODERN LIFESTYLE AND DIABETES

People who work barefoot in the garden or walk barefoot
along the beach often experience a special sense of wellbeing, just from being in direct physical contact with the
earth. Some teachers of ancient practices such as Yoga and
Qigong recommend that all exercises be done while barefoot
on the earth. There is no comparison between walking, running, or practicing any form of movement therapy or martial
arts indoors and doing the same activities with bare feet in
direct contact with the earth. Why should this be the case?
The significance of barefoot contact with the earth has
been known since ancient times. Native American elders
have discussed this in their traditional story telling:

Modern lifestyle has increasingly separated humans from
contact with earth's electrical field and free electrons. For
example, since the 1960s, we have increasingly worn shoes
with insulating rubber or plastic or composite soles, instead
of the traditional leather soles fashioned from animal hides.
Some have lamented that the use of insulating materials in
post-World War II shoes has separated us from the Earth's
energy field. 10 Obviously, we no longer sleep and walk
directly on the ground as we did in times past. Moreover,
our houses have floors made of wood or acrylic that are also
insulating. Even carpets are made from synthetic materials
that are nonconductive, and that can cause build-up of harmful static electrical charges on our bodies.
During recent decades, stress related chronic illness,
immune disorders, and inflammatory diseases have increased
dramatically, and some researchers have suggested that environmental factors are the likely cause. However, the possibility of modern disconnection with the earth's surface as a
cause of chronic disease has not been considered by modern
biomedicine. The research summarized in this chapter points
in that direction.
For example, we are experiencing a global epidemic of
diabetes, and there are compelling reasons to look at the possibility that this may in part be related to our loss of contact
with the surface of the earth. Figure 38.2 graphs the escalating incidence of diabetes along with the growth of sales of
athletic shoes, virtually all of which have insulating rubber
or plastic soles. In the early 1950s, some 95% of shoes had
leather soles. Leather is a material that will conduct electrons
if it is moist, as from the inevitable perspiration from sweat
glands on the bottoms of the feet. Fifty years later, 95% of
shoes had insulating soles, mostly made of synthetic or composite materials, electrical insulators that completely disconnect the wearer from the earth. Other lifestyle changes over
the same time period included the introduction of fast-food,
computers, and cellular telephones. People moved indoors to
watch television. Skin contact with the surface of the earth
became rare.
Diabetes accounts for 10% of all health care dollars
spent. 11

It was good for the skin to touch the bare earth, and the old
people liked to remove their moccasins and walk with their
bare feet on the sacred Earth ... they sat on the ground with
the feeling of being close to a mothering power. .. the soil was
soothing, strengthening, cleansing and healing.

-Luther Standing Bear (1868-1939)
Sioux Tribal Leader"

In the late nineteenth century, a back-to-nature movement
in Germany claimed many health benefits from being barefoot
outdoors, even in cold weather.7 In the 1920s, George Starr
White, MD, investigated the practice of sleeping grounded
after being informed by some individuals that they could
not sleep properly, "unless they were on the ground or connected to the ground in some way," such as with copper wires
attached to grounded-to-Earth water, gas, or radiator pipes.
White reported that sleep improved with these techniques. 8
However, these ideas never caught on in mainstream society.
A modern Yoga teacher says that the benefits of walking
barefoot on the earth include:
•
•
•
•

A better balance in our nervous systems
Improved circulation
Reduction in inflammation in our bodies
It is the ultimate antioxidant!
-Samantha Fox Olson 9

Recent research confirms each of these points.
Throughout history, humans mostly walked barefoot or
with footwear made of animal skins (moccasins). They slept
on the ground or on animal hides. We shall see that recent
research confirms the health advantages they achieved by this

The world is losing the battle against diabetes as the number
of people estimated to be living with the disease soars to a
new record of 382 million this year, medical experts said
on Thursday. The vast majority have type 2 diabetes - the

Bioelectromagnetic and Subtle Energy Medicine

430

Shoe growth

Synthetic shoes
95% of market

16

"'
~
E
c

Diabetes growth·······CDC ... Athl etic shoe growth as reported by SGMA and shoe industry leading brand sales ...

FIGURE 38.2

Sixty years of sy nthetic soled shoe sales growth correlates with last sixty years of di abetes growth.

kind linked to obesity and lack of exercise - and the epide mic is spreading as more people in the developing world
adopt Western, urban lifestyles. The latest estimate from the
International Diabetes Federation is equivale nt to a g lobal
prevalence rate of 8.4% of the adu lt population and compares
to 37 1 million cases in 20 12. 12

A recent news headline:
Diabetes Ailing 114 Million Chinese Risks Ravaging Budget:
Diabetes may co nsume $22 billion, or more than ha lf of
C hina's a nnual health budget, if a ll those afflicted with the
condition get routine, state-funded care. The disease is putting an "overwhelming burden" on- the country, according
to the International Diabetes Federation, whi ch says China
spent $ 17 billion , or about $194 a patient, on diabetes last
year. A st udy released last week fo und China has 114 million diabetics or 21.6 million more than the Brussels-based
federation estimated in November. Extending average care
to the enl arged population of diabetes sufferers would wipe
out all of China's additional investment in health . The government budgeted spending 260.25 billion y uan ($42.5 billion) this year, a 27% increase, on basic medical services and
subsidies for a state-run health insurance program. China's
diabetes costs wi ll balloon, with a lmost 500 million Chinese
at risk of developing the disease. " It's very sca ry," said T.H.
Lam, a professor of public health at the University of Hong
Kong. 'This only represents the beginning of the diabetic
epidemic. The worst is yet to come."
Diabetes costs an average of $ 1270 per patient globa lly and $8478 in the U.S., accord ing to the [nternational
Diabetes Federation. Treatment for the metabolic condition
and its associated ai lments is expensive because patients
with poor blood-sugar control can develop complications

ranging from heart disease and stroke to gangreno us foot
ulcers, blindness and kidney fai lure.

-Bloomberg News, September 12, 2013

At the end of the last century, experiments initi ated independently by Ober in the USA, 13 and cardiologist and neurosurgeon father and son on the medical staff of a military
clinic in Poland, Karol and Pawel Sokal, 14 revealed distinct
physiological and health benefits with the use of conductive
bed pads, mats, EKG- and TENS-type electrode patches,
and plates connected the earth outside. These physiological
changes included effects on blood glucose regulation .

REDUCTION OF PRIMARY INDICATORS OF
OSTEOPOROSIS, IMPROVEMENT OF GLUCOSE
REGULATION, AND IMMUNE RESPONSE
The Sokals were seeki ng regulating factors that are universal
in nature and that might be disturbed in the modern environment. Their hypothesis was that interactions between living
organisms and the electrical properties of the earth, either
by direct contact with the earth's electrica lly charged surface
and/or by field interactions with the earth's electrical field ,
could be involved in physiological regulatory processes. They
mentioned theories about the origin of life involving electrical
phenomena that triggered the combining of the elements in
the primordial aq ueou s environment to form stable biomolecu les that cou ld reproduce themselves. Perhaps in modern
times such electrical phenomena continue to be important for
stabili zing various essential regulatory processes.
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Their study was designed to answer the question: Does
the contact with the earth affect calcium-phosphate homeostasis, concentration of electrolytes, glucose metabolism,
proteins, and thyroid function? They conducted a series of
experiments to determine whether contact with the earth via
a copper conductor can affect physiological processes. The
results related to diabetes, osteoporosis, and thyroid function.

Earthing had a direct, statistically significant and
beneficial effect on the regulation of blood glucose
in patients with noninsulin-dependent diabetes mellitus. This was demonstrated by the decrease in fasting
glucose concentrations (means ± standard error of the
mean) from 10.6 ± 1.2 to 7.4 ± 0.8 mmol/L, p < 0.05.

Double-blind experiments were conducted on groups
ranging from 12 to 84 subjects who followed similar physical activity, diet, and fluid intake during the trial periods.
Grounding was achieved with copper plates (30 x 80 mm)
placed on the lower part of the leg, attached with a strip so that
it would not come off during the night. The plates were connected by a conductive wire to a larger plate (60 x 250 mm)
placed in contact with the earth outside.
Earthing continually during rest and physical activity over
a 72 h period decreased fasting glucose among patients with
noninsulin-dependent diabetes mellitus (NIDDM). Patients
had been well controlled with glibenclamide,* an antidiabetic
drug, for about 6 months, but at the time of study had unsatisfactory glycemic control despite dietary and exercise advice
and glibenclamide doses of 10 mg/day.
In another experiment with nonmedicated subjects,
grounding during a single night of sleep resulted in statistically significant changes in concentrations of minerals
and electrolytes in the blood serum: iron, ionized calcium,
inorganic phosphorus, sodium, potassium, and magnesium.
Renal excretion of both calcium and phosphorus was reduced
significantly. These reductions in blood and urinary calcium
and phosphorus directly relate to osteoporosis. The results
suggest that earthing for only a single night reduces the primary indicators of osteoporosis. This is a remarkable finding that needs a follow-up study by those interested in public
health and the high costs of medical care.
The Sokals drew blood samples from six male and six
female adults with no history of thyroid disease. A single
night of grounding produced a significant decrease of free
' Glibenclamide, also known as glyburide is an anti-diabetic drug in a class
of medications known as sulfonylureas, closely related to sulfa drugs. It is
sold under the trade names Diabeta, Glynase and Micronase in the United
States and Daonil, Semi-Daonil and Euglucon in the UK, and Delmide
in India. It is also sold in combination with metformin under the trade
names Glucovance, Benimet and Glibomet. The drug works by binding
to and activating the sulfonylurea receptor 1, the regulatory subunit of the
ATP-sensitive potassium channels in pancreatic beta cells. This inhibition causes cell membrane depolarization, opening the voltage-dependent
calcium channel. This results in an increase in intracellular calcium in the
beta cell and subsequent stimulation of insulin release.
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tri-iodothyronine and an increase of free thyroxin and thyroid-stimulating hormone. The significance of these results is
unclear, but the logical explanation is that earthing influences
hepatic, hypothalamic, and pituitary relationships via adjusting thyroid function.
Many individuals on thyroid medication reported symptoms of hyperthyroid, such as heart palpitations, after starting grounding. 15 Such symptoms typically vanish after
medication is adjusted downward under medical supervision.
Through a series of feedback regulations, thyroid hormones
affect almost every physiological process in the body, including growth and development, metabolism, body temperature,
and heart rate. Further study of Earthing effects on thyroid
function will obviously be valuable.

The Sokals concluded that earthing the human body
influences human physiological processes, including
increasing the activity of catabolic processes and may
be "the primary factor regulating endocrine and nervous systems." They also concluded that grounding the
human body represents a "universal regulating factor
in Nature" that strongly influences bioelectrical, bioenergetic, and biochemical processes and appears to offer
a significant modulating effect on the chronic illnesses
they encounter daily in their clinical practices.

In another experiment done by the Sokals, the effect of
grounding on the classic immune response following vaccination was examined. Earthing accelerated the immune response,
as demonstrated by increases in gamma globulin concentration. This result confirms an association between earthing and
the immune response, as was suggested in a study of delayed
onset muscular soreness (DOMS) to be discussed below. 16 The
reason for this association will also be discussed below.
The Sokals also found that earthing patients with NIDDM
continuously during rest and physical activity over a 72 h
period decreased their fasting glucose levels. This is another
profoundly important result. It supports the idea that disconnecting from the earth affects blood glucose and this could
be a significant factor in diabetes. Could it be that the simple
change in lifestyle from leather soled shoes to electrically
insulating plastics and rubber was a major contributor to our
epidemics of diabetes and other chronic diseases? Given the
scope of the suffering and the financial significance of the
global diabetes problem, this idea deserves serious attention
from the biomedical research and public health communities,
especially in the regions where diabetes is epidemic.

EARTHING, SLEEP AND CORTISOL PROFILES
A modern understanding of the value of contact with the
earth began with the discovery that a simple grounding
system placed on a mattress enabled a person to sleep better.12·17·18· The grounded sleep system (Figure 38.3) consists of
a bed sheet with conductive carbon or silver threads woven
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FIGURE 38.3 The grounded sleep system consi sts of a cotton sheet with conductive carbon or silver threads woven into it. The threads
co nnect to a wire that goes out the bedroom window or through the wall to a metal rod in serted into the earth near a healthy plant. Sleeping
on this system connects the body to the earth. A repeated report from people using this system is that sleeping grounded improves the quality of sleep.

into it. The threads connect to a wire that goes out the bedroom window or through the wall to a metal rod inserted into
the earth, preferably near a healthy plant. Sleeping on this
system connects the body to the earth's electrons and to its
electrical field (Figure 38.3). It is an extremely simple change
in life-style that can have a huge impact on one's health, as
we shall see below.
The grounding or "earthing" story is summarized by the
cartoon in Figure 38.4. There is a continuous flow of electrons
from the sun to the ionosphere via the solar wind, and thence
to the earth's surface via lightning strikes. Lightening keeps
the conductive surface of the earth electrically charged. 19 At
any given time there are probably about 2000 thunderstorms
around the world producing about 44 flashes of lightning
each second. About 78% of those flashes occur in the tropics,
between 30N and 30S latitude. 20
Electrostatics is the branch of physics that teaches that
when two conductive objects with different electrical potential touch each other, there is a virtually instantaneous
transfer of charge so that the two objects equilibrate to the
same electrical potential.2 1 The human body is a conductor
of electricity and so is the earth. "Grounded" or "earthed"
means that our bodies are conductively coupled or electrically
coupled with the surface of the earth and its abundant supply
of electrons. This is a natural condition in which earth's free
or mobile electrons spread over and into our bodies, stabilizing our internal electrical environment. At the same time, it
appears that an earth connection allows rhythms in the earth's
electric field to entrain the body's biological clocks. This is the
most likely explanation for the fact that a brief (e.g., 15 min)
period of standing barefoot on the earth eliminates the effects

of jet-lag, most likely by shifting a person's biological clocks
to the rhythm s present at their new location.
A repeated report from people using thi s system is that
sleeping while grounded to the earth improves the quality of
sleep. Insomnia is a serious problem for approximately half
of the people in the USA. The problem is so severe that news
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FIGURE 38.4 A continuous flow of electron s from the sun lo the
ionosphere and to th e earth via lightning strikes keeps the surface
of the earth electrically charged. Electrostatics teac hes that when
two conductive objects with different electrical potential touch each
other, there is a virtually instantaneous transfer of charge so that the
two objects eq uilibrate to the same electrical potential. The human
body is a conductor of electricity and so is the earth. "Grounded"
or "earthed" means that our bodies are con nected to the surface
of the ea rth and its abundant suppl y of electrons. This is a natural
condition in which earth's electrons spread over and into our bodies, stabilizing our internal electrical environment.
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24-hour cortisol secretion profile before grounding
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24-hour cortisol secretion profile after grounding
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FIGURE 38.5 (See color insert.) Cortisol level s before and after grounding. ln unstressed individuals, the normal 24 h cortisol sec retion
profile follows a predictable pattern : lowest around midnight and highest around 8 a.m. Graph (a) illustrates the wide variation of patterns
among study participants prior to grounding, while (b) shows a realig nment and normali zation trend of patterns after six weeks of sleeping
gro unded. (From Ghaly M, Teplitz D. J Alternat Comp/Med 2004; 10:767-76.)

and business media take notice.22 ·23 Poor sleep is thought to
lead to many automobile, industrial , and other types of accidents, and costs U.S. businesses nearly $150 billion annually in absenteeism and lost productivity. 24 Therefore, further
investigations of grounded sleep seem worthwhile.
A pilot study showed that improved sleep was associated
with normalization of the day-night rhythm of the "stress
hormone," cortisol (Figure 38.5). 25 Cortisol is a stress hormone that is associated with both psychological and physical stress, inflammation, and sleep dysfunction in humans.
Chronic elevation of cortisol can result in disruption of circadian rhythms, which, in turn, contributes to a multitude of
adverse health conditions, including sleep disorders, hypertension and cardiovascular disease, stroke, decreased bone
density, decreased immune response, mood disturbances,
autoimmune diseases, and abnormal glucose levels.26

Cortisol rhythms have broad impact on most if not all
systems in the body. Cortisol is~both a mediator and a
marker of the stress response. The finding that grounding or earthing the body during sleep normalizes the
day-night cortisol rhythm, while improving subjective
reports of sleep, pain and stress24 is indicative of a deep
significance to natural contact with the surface of the
earth. The convergence of endocrine measures with
subjective behavioral data make a strong case for the
conclusions reached.

Neurologic effects of chronic elevated cortisol secretion
include chronic activation of the sympathetic nervous system
(flight-or-fight response) leading to hypertension and cardiovascular disease. The hypothalamic-pituitary-adrenal (HPA)
axis and the sympathetic nervous system have been utilized
as objective markers of stress reactions.27 Previous research
has established relationships between cortisol levels and
sleep dysfunction, stress, pain, anxiety, depression, irritability,

inflammation, circadian rhythms, the immune response, and
various chronic diseases. These relationships are real ; they have
been the topic of Literally thousands of scientific studies. For
example, a search of the National Library of Medicine database, PubMed, lists nearly 13,000 studies with key words "cortisol" and "stress" and 1900 studies with key words "cortisol"
and "sleep." A scholarly summary of this science can be found
in Measuring Stress. 28 See, in particular, Chapter 8, on measuring stress hormones. 29 Cortisol is widely studied because it is a
central, readily measured and an easy-to-interpret factor.
Cortisol-releasing mechani sms seem to be involved in
the regulation of sleep. 30 Twenty-four-hour hyper-secretion
of cortisol has been linked to chronic insomnia. 31 Evening
and nocturnal cortisol levels were significantly increased
in patients with severe chronic primary insomnia. 32 Power
frequency 50- 60 Hz extra-low frequency electromagnetic
fields and pulsed radiofrequency fields are reported to affect
sleep. Sleep disruption has been reported in human populations with nighttime exposure to elevated 50- 60 Hz electromagnetic fields. 33 ·34 Weak, pulsed radiofrequency radiation at
20 µW/crn2 has been reported to alter the HPA axis with a
slight elevation in cortisol serum level. 35 Significantly suppressed sleep electroencephalographic (EEG) and disruption of rapid eye movement (REM) sleep are reported after
exposure to pulsed radiofrequencies. 33 ·36 - 38 Pulsed radiofrequency exposure is reported to alter cerebral blood flow, and
sleep and waking EEGs. 35 Mann and colleagues reported
significant sleep differences after exposure to weak pulsed
radiofrequency radiation, with a predominance of the parasy mpathetic over sympathetic tone in the autonomic nervous
system. 33 Together, these studies indicated that weak exposures to electromagnetic fields can disrupt normal sleep patterns as measured by various parameters, including direct
measurement of hormones, sleep quality, duration of sleep,
sleep EEG, REM sleep patterns, parasympathetic/sympathetic autonomic nervous system balance, and disruption of
normal sleep spectral-power density ranges. Disregulation of
circadian cortisol profiles is also associated with pain. 39
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A book on earthing presents two decades of accumulated
anecdotal cases of people with many types of health challenges whose conditions have improved because of earthing.15 For example, from the ev idence presented here, it is
not surpri sing that there are reports that a vast number of
autoimmune disorders are partly, or completely, ameliorated
by earthing.
PAIN AND STRESS

Many who had improved sleep with earthing also reported
reduction in pai n from new or old injuries or from conditions
such as arthriti s. As more feedback was gathered, it appeared
that many other uncomfor table or debilitating conditions
were partly, or completely, mitigated by grounding the body
during sleep.
When a ny method seems to have a broad spectrum of
benefits, as often happens with sleeping grounded, one ca n
look for a common underlying mechani sm. One mechanism
is obvious: extensive scientific research from aro und the
world has already shown that lack of sleep stresses the body
and has many detrimental health consequences. The cortisol
study (Figure 38.5) strengthened the arg ument that grounding the body reduces stress so that people can sleep better. A
procedure that improves sleep could therefore provide relief
from a host of di sorders related to adrenal exhaustion, stress
and the resulting anxiety.
Melatonin is the most important of the pineal hormones.
In a prev iously unpubli shed study, it was found that melatonin increased in 66% of subject after sleeping grounded
for 6 weeks (Figure 38.6). Increases ra nged between 2% and
16%. Melatonin decreased by 6% in only one of the subjects.
The other three remained the same. Melatonin increases are
important because melatonin is a hormone that supports the
immune system , promotes deep and restful sleep, slows cell
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Sleeping grounded is the first intervention ever discovered that speeds recovery from the pain of delayed
onset muscle soreness.

Looking further, we know that lack of sleep is often the
result of pain-people simply cannot sleep well when they are
in pain. Hence, reduction of pain might lead to improved sleep,
reduction in stress to the body, and relief from a wide variety
of unpleasant and debilitating conditions. Many who started
sleeping on a grounding pad reported less pain and discomfort, not only during the night, but on the following day.
Pain reduction from sleeping grounded has been well
documented in a controlled study of delayed onset muscle
soreness (DOMS). Thi s is a well-known result of excessive,
unfa milia r, or intensive exercise. Muscle cell breakdown and
infl ammation occur along the muscle Z-lines (the regions
where tension developed within the muscle cell is conducted
to the myofascial system and bones, to produce movements41 )
and muscle cell membranes become leaky. Muscle soreness
beg ins 24- 48 h after the exercise and can last well over 96 h.
DOMS is an excellent experimental model for the study of
acute inflammation. The excessive exercise can be standardized and it does not produce any permanent injury to
the subject. In all measurements after the initiation of the
trauma, ungrounded subjects expressed the perception of
greater pain. Related to the pain finding was evidence of a
muted white blood cell response indicating that a grounded
body experiences less inflammation (Figure 38.7). Subjects
were also tested with a blood pressure cuff on the calf of the
injured leg. Subjects that had slept grounded consistently, at
every measurement taken, could withstand g reater pressure
than controls. Sleeping grounded is the first intervention ever
discovered that speeds recovery from the pai n of DOMS.16
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da mage and aging, improves energy, and may even inhibit
the growth of cancer cell s. 40
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FIGURE 38.6 Melatonin increased in 66% of subjects after
sleeping grounded fo r 6 weeks. [ncreases ra nged between 2% and
16%. Melatonin decreased by 6% in only one of the subjects. The
other three remained the same. Melatonin is the most important of
the pineal hormones. Melatonin increases are important because
melatonin is a hormone that supports the immune system , promotes
deep and restful sleep, slows cell damage and ag ing, improves
energy and may even inhibit the growth of cancer cell s. (From
Jardi m-Perassi BY et al. PloS One 20 14;9( 1): 1- l 1.)

INDUCED ELECTRICAL FIELDS

One of the documented causes of sleep di sturbance is the
environmental electric field from home wiring and appliances. The wires to a lamp or clock radio on a table next to
the bed induce measurable voltages on the body, as do wires
concealed behind walls. The electric field is present even
when the lamp is turned off. These induced voltages were
measured by an electrica l engineer, Roger Applewhite, who
is expert in the desig n of electrostatic di scharge grounding
systems for the electronics industry.42 Measurements were
taken while ungrounded and then grounded using a conductive patch or conductive bed pad. Applewhite measured
the induced fields at three positions: left breast, abdomen,
and left thigh. Each method (patch and sheet) immed iately
reduced the common alternating current (AC) 60 Hz a mbient
voltage induced on the body by a highly significant factor of
about 70 on average. Fig ure 38.8 shows this dramatic effect.
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FIGURE 38.7 Delayed onset muscle soreness and grounding. In all measurements, ungrounded subjects expressed the perception of
greater pain. Related to the pain finding was evidence of a muted white blood cell response indicating that a grounded body experiences less
inflammation. (From Brown R, Chevalier G, Hill M. J Alternat Comp/ Med 2010;16(3):265-73.)

The Applewhite study showed that when the body is
grounded, its electrical potential becomes equalized with
the Earth's electrical potential through a transfer of electrons
from the earth to the body. This, in turn, prevents the 60 Hz
field from producing an AC electric potential at the surface
of the body and from producing perturbations or oscillations
of charged molecules inside the body. The study confirms the
"umbrella" effect of earthing the body explained by Nobel
Prize winner Richard Feynman in his famous Berkeley lectures on physics. 43 Feynman said that when the body potential
is the same as that of the earth (grounded), the body becomes
an extension of the earth's gigantic electric system. The
earth's potential thus becomes the "working agent that cancels, reduces, or pushes away electric fields from the body."
As pointed out above, the surface of the earth has an abundance of electrons that give it a negative electrical charge.
If you are standing outside on a clear day, wearing shoes or
standing on an insulating surface (like a wood or vinyl floor),
there is an electrical charge of some 200 volts between the
earth and the top of your head (Figure 38.9).
Applewhite documented changes in the voltages induced
on the body by monitoring the voltage drop across a resistor.
The results confirmed the "umbrella effect" described above.
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The electrons in the body of the grounded person are not
perturbed by environmental electrical systems.
You might ask, "If there really is a voltage difference of
200 volts from head to toe why don't I get a shock when I go
outside?"
The answer is that to experience a shock there has to be a
current flow through your body. The air is a relatively poor
conductor, and therefore, allows virtually no electrical current flow from the atmosphere, through your head, through
your body, and to the surface of the earth. If you are standing outside in your bare feet (the right side of Figure 38.9),
you are earthed: your whole body is in electrical contact with
the earth's surface. Your body is a relatively good conductor.
Your skin, respiratory and digestive tracts, and the earth's
surface make a continuous charged surface with the same
electrical potential. In a later section, we will see that earth's
surface charge reaches the surfaces the red blood cells, where
it has important effects by reducing blood viscosity.
Stated simply, one of the best things a person can do to
lessen the likelihood of developing a chronic disease is
to spend at least part of their day connected to the earth.
Going outside barefoot is one way to do this. Another
is to place a grounding sheet on one's bed (Figure 38.3)
and a third way is to have a grounding mat under one's
feet if they are sitting at a desk. These are exceedingly
simple, virtually trivial alterations in one's lifestyle
that can have profound health implications.
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FIGURE 38.8 Effect of grounding with bed pad on 60 Hz induced
body voltage. (From Applewhite R Euro Biol Bioelectromagn
2005; 1:23-40.)

Also notice to the right in Figure 38.9 that the charged area
is pushed up and away from your head if you are grounded. Any
object that is in direct contact with the earth-a person, a dog,
a tree-creates this shielding effect (see also Figure 38.4). The
object is essentially residing within the protective "umbrella" of
earth's natural electric field. This protective phenomenon also
occurs inside your home or office, if you are connected to the
earth with an earthing system such as a bed or foot pad.
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FIGURE 38.9 The surface of the earth has an abundance of electrons that give it a negative electrical charge. Left, if you arc standing
outside on a clear day, wearing shoes or standing on an insulating surface like a wood or vinyl floor or asphalt, there is an electrical charge
of some 200 volts between the Earth and the top of your head. Right, if you are standing outside in your bare feet, your whole body is in
electrical contact with the Earth's surface. Your body is a relatively good conductor. Your skin and the Earth's surface make a continuous
charged surface with the same electrical potential. Also, notice in the diagram on the right that the charged area is pushed up and away from
your head if you are grounded. Any object in direct contact with the earth-a person, a dog, a tree-creates this shielding effect (see also
Figure 38.4). The object is essentially residing within the protective "umbrella" of earth's natural electric field. This protective phenomenon
also occurs inside your house or office if you are connected to the earth with an earthing device, such as a grounding wrist pad or a foot
pad. Adapted from Richard Feynman's famous Berkeley Lectures on Physics. (From Ober C, Sinatra ST, Zucker M. Earthing: The Most
Important Health Discovery Ever? Laguna Beach, CA: Basic Health Publications; Second Edition, 2014, p. 76.)

HEALTH ON THE 10TH FLOOR
Chevalier has discussed evidence that living in high-rise
buildings can have adverse health effects. 44 Specifically, in
2009, Wolinsky and colleagues, using data from a large,
nationally representative sample of older people (>70 years)
on Medicare, showed that significant stroke risks are associated with living in multi-story residential dwellings versus
single-story residential homes. They also reported that in
2005 about 150,000 Americans died from their strokes, placing stroke as the third leading cause of death in the U.S. 45

Stated simply, one of the best things a person can do to
lessen the likelihood of developing a chronic disease is
to spend at least part of their day c;,;onnected to the earth
in one way or another. Going outside barefoot is one
method that many find enjoyabl~. Another is to place
a grounding sheet and/or pillow on one's bed (Figure
38.3). A third way is to have a grounding mat under
bare feet while sitting at a desk. These are exceedingly
simple, virtually trivial lifestyle changes that have profound implications for health and longevity.

In presenting this information, Chevalier suggested
that being disconnected from the ground, that is, from the
earth's surface, for prolonged periods of time, supports low
key inftammatory processes that take years to develop into
chronic diseases. These inflammatory processes are aggravated by the distance from the ground: the higher above the
ground a person lives, and the longer they stay there, the
more hazardous it is for their health. Grounding appears to
eliminate one of the major contributors to these inflammatory

processes and remediates many chronic diseases once they
have begun. Stated simply, one of the best things a person can
do to lessen the likelihood of developing a chronic disease is
to spend at least part of their day connected to the earth. To
repeat, going outside barefoot is one way to do this. Another
is to place a grounding sheet on one's bed (Figure 38.3) and a
third way is to have a grounding mat under their feet if they
are sitting at a desk. These exceedingly simple, virtually trivial lifestyle changes can have profound health implications.
Wollinsky and co-workers suggested that the increased
stroke risk in multi-story residential dwellings reflects the
greater physical, social, and psychological burdens faced by
older adults in those settings. Chevalier discussed this and
other possible explanations for elevated stroke and chronic
disease incidence. On balance, Chevalier's hypothesis seems
the most logical explanation. He notes the sum total of the
benefits from earthing summarized in this chapter; better
sleep, less pain, normalization of daily cortisol levels and
circadian rhythms, decrease in inflammation, reduction in
stress, normalization of the function of the autonomic nervous system, decreased blood viscosity, faster recovery after
injury or from disease, reduction of primary indicators of
osteoporosis, improvement of glucose regulation, and more
efficient immune responses to trauma. All of these factors
are significant for the health of every person, and are especially important for the aging adult. Higher blood viscosity
is often correlated with stroke and virtually all of the other
cardiovascular issues that are often considered the consequences of aging. Hence, the reduction in blood viscosity
found with earthing may have a significant cardiovascular
protective effect on older people living in multi-story buildings. Earthing appears to be one of the simplest and yet most
profound interventions for helping reduce cardiovascular risk
and cardiovascular events.
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Consider, for example, a 6 foot tall person standing on
the second floor of a multi-story building. Assuming an
average of 10 feet per floor and using the typical value of
150 Vim, this person's body will be about 732 V at the
top of their head and 457 V at the bottom of their feet.
Furthermore, this voltage will increase by 457 V for every
floor above the second floor. It is understandable that such
a large electric potential the higher one is from ground
level could interfere with the functioning of the electrical
aspects of the cardiovascular and immune systems.
Take as an example a 6-foot tall person standing on the second floor of a multi-story building. Assuming an average of 10
feet per floor and using the typical value of 150 Vim, this person's body will be at 732 V at the top of the head and 457 V at
the bottom of the feet. Furthermore, this voltage will increase
by 457 V for every floor above that floor. It is understandable that such a large electric potential the higher one is from
ground level could interfere with the functioning of the electrical aspects of the immune system. The constant recharging of
the body by positive charges in the atmosphere will neutralize
many of the negative charges needed to neutralize reactive oxygen species (free radicals) generated by the oxidative burstthe body's response to injury (discussed in more detail below).
Jamieson and colleagues asked whether the failure to
appropriately ground humans is a factor contributing to
the potential consequences of electro-pollution in offices. 46
Considerable debate exists on whether electromagnetic fields
in our environment pose a risk to health. 47 But there is no
question that the body reacts to the presence of environmental electric fields. Applewhite's study unambiguously demonstrated that grounding essentially eliminates the ambient
voltage induced on the body from common electricity power
sources. We strongly suspect, from the evidence we have
gathered, that this has beneficial health consequences.

What has a splinter in your finger or a wound on the
foot to do with the risk of deveroping Alzheimer's disease, a heart attack, or contracting cancer of the colon?
More than most people think! As we learn more and
more about the causes of these and many other serious
diseases, it becomes increasingly clear, that there is a
link to our old defense mechanism; inflammation-the
same biological process that causes tissue around a
splinter to tum red and an injured foot to swell. The
evidence is piling up and begins to radically change the
perception of why we get chronic diseases.

-Dorthe Krogspard and Peter Lund Frandsen411

INFLAMMATION AND IMMUNE RESPONSE
Going one-step further, there is good evidence that painful
conditions that prevent restful sleep are often the result of
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various kinds of acute or chronic inflammation-conditions
caused in part by highly reactive molecules known as reactive oxygen species (sometimes referred to as free radicals).
These molecules are generated by normal metabolism and
by the immune system as part of the response to injury or
trauma. They are thought to be the immediate cause of the
characteristic features or "pillars" of inflammation that have
been recognized since ancient times: pain, redness, heat,
swelling, and loss of function.
Krogsgaard and Lund Frandsen from Denmark have stated
(perhaps over-stated) an example of how a simple injury can
lead to serious problems many years later (see box). 48 At this
point, we do not really know enough to verify or refute this
statement, but it does tell a story we suspect may be at least
partly correct.
The way a small injury can lead to a chronic medical issue
has been concisely summarized, again, by Krogsgaard and
Lund Frandsen (see box).

Sometimes an .inflammation process runs amok and
continues much longer than is needed and spreads
beyond the originally damaged area. There are several
theories about how this happens. Perhaps something
goes wrong in the communication between immune
cells so that the signal to end the injury response does not
arrive. Maybe there are too many free radicals and/or not
enough antioxidants or not enough electrons to neutralize them. Degradation products from the inflammation
process may bind to proteins in the connective tissue to
form a barrier around the inflammation (the inflammatory barricade). When the process is encapsulated in
this way, it is at high risk of becoming chronic, because
immune cells and antioxidants don't have free access
through the wall of the "inflammatory pouch." Various
toxins may leak out from the area and create an irritation that generates further inflammation - and a vicious
cycle is started, which, depending on the person's strong
and weak sides, can develop into such seemingly diverse
conditions as diabetes, bronchitis, asthma, chronic intestinal disorders, atherosclerosis, Alzheimer's, rheumatoid
arthritis, multiple sclerosis, cancer....

-Krogsgaard and Lund Frandsen411

Inflammation produces heat that can be measured with
infrared medical imaging. A study using this approach
revealed rapid reductions in inflammation at the same time
as pain was reduced (Figure 38.10).
How does grounding the body reduce inflammation?
One logical explanation is that grounding the body allows
anti-oxidant electrons from the earth to enter the body and
neutralize highly charged reactive oxygen species at sites of
inflammation. If this hypothesis is correct, one would expect
changes in the well-researched profiles in blood chemistry and
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FIGURE 38.10 (See color insert.) Reduction in infla mmation a nd pain after sleeping grounded fo r four nights. Medical infrared imaging shows warm and pain ful a reas (arrows). Sleeping grounded fo r four nights resolved the pa in and the hot a reas cooled. (Fro m Amalu
W. Medical Thermography case studies. Clinical earthing application in 20 case studi es. Available online from http:/174.63.1 54.231/here/
wp-content/u ploads/20 13/06/Amal u_thermograph ic _case_stud ies_2004. pd f.)

white blood cell counts associated with inflammation. Such
changes have been documented by Brown and colleagues.15

PHYSIOLOGICAL EFFECTS OF EARTHING
To follow changes in physiology produced by earthing, the
arrangement shown in Figure 38. l la was used. A ground wire
was connected to a switch box so that the grounding could
be turned on or off during experime nts without the subject
knowing about whether or not they were grounded. The
ground was connected to the subject at the acupoints known
as Kidney l (Figure 38. llb). Acupu ncturists refer to thi s point
as the primary entry point for Qi, known in Hawaii as "mana"
and in Sanskrit as "prana." The point is located nea r the ball
of the foot. Gaetan Chevalier and colleagues performed a
series of studies using this arrangement that makes it possible
to establi sh a precisely timed earth connection, and to record
changes in various physiolog ical parameters before and after
the connection is made. Specifically, changes in pulse rate,
respiratory rate, blood oxygenation, perfusion index, skin
conductance, emotional stress, heart rate variability, and
improved autonomic tone have been documented.
STRESS REDUCTION

The effects of earthing on day-night cortisol rhythms indicated
changes in blood chemistry related to stress (Figure 38.5).

(b)

Kidney 1

J~

FIGURE 38.11 (a) Tec hnique for studying the physiological
effects of conn ecting the ea rth to the hum an body. Conductive
patches are pl aced on the ba lls of the feet. Wires connect these
patches to a n eart hing rod inserted into the soil ourside, near a
healthy plant to assure a good connection with the suppl y of free
electro ns from the ea rth 's surface. (b) Proximity of the co nductive
patch to acupuncture meridian point known as Kidney I. (From
Chevalier G, Mori KO. T he effect of ea rthing on human physiology. Part 2: Electrodermal measurements. Subtle En.erg En.erg Med
2007; 18(3): 11 -34.)
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consequences of stress and lack of proper sleep. Some of the
effects are nearly instantaneous, as shown in Figure 38.12b,
showing the rapid drop in skin resistance, a measure of sympathetic nervous system activity, at the moment of grounding (left
arrow), and return at the moment of un-grounding (right arrow).
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FIGURE 38.12 (a) Virtuall y instantaneous norm ali zation of
muscle tension at th e moment of grounding (a rrow) measured with
electromyography of trapezius muscle. (b) Virtuall y instantaneous
drop in skin resista nce, a measure of sy mpathetic ner vous system
acti vity, at the moment of grounding (left a rrow), and return at the
moment of un-gro unding (ri ght arrow). (From Chevalier G, Mori K,
Oschm an JL. The effect of earthing (grounding) on hum an physiology. Eur Biol Bioelectromagnet 2006;2(1):600-21.)

Further study showed rapid shifts in the autonomic nervous
system from sympathetic to parasympathetic dominance and
normali zation of muscle tension (Figure 38.12a), completing the documentation of the cascade of effects of grounding
the body on sleep, inflammation, pain, and the debilitating
(a)

CARDIOVASCULAR EFFECTS

Eryth rocy tes have a strong net negative charge called the zeta
potential produced by the scialoglycoprotein coat such that
approx imatel y 18 nm is the shortest span between two cells.

-Wintrobe's Clinical Hematology4 9

The effects of earthing on the cardiovascular system are
profound. A study examined effects of 2 h of grounding on
the electrical charge (zeta potential) on red blood cells (RBCs)
and the extent of RBC clumping. Ten subjects were grounded
with conductive patches on the soles of their feet and palms of
their hands. Wires connected the patches to a stainless-steel
rod inserted in the earth outdoors. Small fingertip pinprick
blood samples were placed on microscope slides and an electric field was applied to them. Zeta potentials were determined
using the Smoluchowski equation. RBC aggregation was
measured by counting the numbers of clustered cells in each
sample (Figure 38.13a). Electrophoretic mobility of the RBCs
was determined by measuring terminal velocities of the cells
in video recordings taken through a microscope using the system shown in Figure 38.13b. The classic text on zeta potential
is Control of Colloid Stability Through Zeta Potential (w ith
a closing chapter on its relationship to cardiovascular disease)
(b)

Side view

I

0--=-j 111 +SO v
- - - - 2 cm - - - - . . ,
Blood sample

Microscope
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Cover sl ip

Gold electrodes
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on top
of blood
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FIGURE 38.13 (a) Reduction in clumping of red cells in three subjects showing be fore (left) and after 40 min of earthing (ri ght).
(b) Apparatus used to measure the electrophoretic mobility (zeta-potential ) of red cells before and after earthing.
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by TM. Riddick.50 The perspectives Riddick developed on
cardiovascular di sease are important but have not been widely
recognized, probably because rheology is a highly specialized
and interdisciplinary subject. Moreover, blood is a very complex material, and many variables affect its ability to carry
oxygen, nutrients, and metabolic waste products.
Earthing or grounding significantly reduced RBC agg regation and increased zeta potentials in all samples by an
average factor of 2.70. It was concluded that grounding the
body increases the surface charge on RBCs, thereby reducing
blood viscosity and clumping.
Earthing appears to be one of the simplest and yet most
profound interventions for helping reduce cardiovascular
risk and cardiovascular events. Elevated blood viscosity has
been implicated in virtually every aspect of cardiovascular
disease, such as hypertension , left ventricular hypertrophy,
peripheral artery disease, etc. Cardiovascular diseases are
the number one cause of death worldwide.
MECHANISM OF IMMUNE RESPONSE

We suggest that the mechanism by which earthing influences
the immune response to injury is as follows:
• The polyelectrolyte ground substance (Figure 38.14)
extends throughout the body. The charged groups
on the glycosaminoglycans have enormous capacity
to store electrons. In the ungrounded person, these

Hyaluronan

----1 i-------Chondroitin
sulfate

charge "reservoirs" in the connective tissue ground
substance are depleted of electrons (Figure 38.14a).
It is thought that electrons in these reservoirs are
continually utilized in all the cells and tissues in the
body to neutralize reactive oxygen species produced
during metaboli sm and other oxidative processes.
Without grounding, the whole body becomes gradually "electron depleted." When the body connects
with the earth, the charge reservoirs in the connective tissue ground substance become saturated
with electrons (Figure 38.14b). Thi s is referred to
as a state of inflammatory prepared ness. An injury
to any part of the body will have immediate access
to stored electrons in nearby ground substance reservoirs, and this will have a protective effect on
healthy tissue.
• It is suggested that the way the ungrounded vs.
grounded person reacts to an injury is as shown in
Figure 38.15.
Neutrophil s are the most abundant white blood cells in
mammals. They are the first line of defense of the innate
immune system. Neutrophils quickly aggregate at a site of
injury, attracted by cytokines. These are small cell-signaling
protein molecules produced by activated capillary endothelial
cells, mast cells, and macrophages. Neutrophils also release
cytokines, which in turn a mplify the inflammatory reactions
by several other cell types. 5 1 Electromagnetic interactions

Hyaluronan

_ _ _,i-------Chondroitin
sulfate
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- - - Field of
negative
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- - - Fieldof
negative
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' - - - - - Core protein

' - - - - - Core protein

FIGURE 38.14 (a) Ungrounded person: charge reservoirs in the connective tissue ground substance are depleted of electrons. The whole
body is "electron depleted." (b) Grounded person: charge reservoirs in the connective tissue ground substance are satu rated with electrons.
This is referred to as a state of inflammatory preparedness. (Redrawn from Lee RP. Interface. In: Mechanisms of Spirit in Osteopathy.
Portl and, OR: Stillness Press; 2005. With permission .)
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FIGURE 38.15

(a) The ungrounded person will form an inflammatory barricade around the injury site. (b) The grounded person will not
form an inflammatory barricade because reactive oxygen species (free radicals) that could damage nearby healthy tiss ue are immediately
neutralized by electrons from the living matrix and from the electron-saturated ground substance.

between the various cytokines may also be involved, as
described in the chapter in this book by Oschman and
Oschman. 52 These shifts in activity by white blood cells were
documented in the DOMS study (e.g., Figure 38.7).
Neutrophils are phagocytes, capable of ingesting microorganisms or other foreign particles. They can internalize and
kill many microbes, each phagocytic event resulting in the
formation of a phagosome into which reactive oxygen species (ROS) and hydrolytic enzymes are secreted. The consumption of oxygen during the generation of ROS by various
cells of the immune system has been termed the "respiratory
burst" or "oxidative burst." The respiratory burst produces
large quantities of two very potent oxidative agents: superoxide and hydrogen peroxide. Most researchers are convinced
that superoxide and hydrogen peroxide are the primary active
agents in the oxidative burst and the killing of pathogens. 53
The inflammatory or Selye or granuloma pouch as
described by Selye (Figure 38.16) has been widely used in
studies of inflammation. 54- 56 We suggest that the "inflammatory barricade" forming the wall of the pouch is created by
damage to healthy tissue in the ungrounded person because
of a lack of electrons that would otherwise serve a protective
function. If the tissue is healthy and if the ground substance
is saturated with electrons as in Figure 38. l4b, the tissue
matrix will be able to deliver electrons to the healthy tissue
surrounding site of injury. In this situation, the inflammatory barricade wi ll not form . This is important because the
inflammatory barricade slows or prevents the entry of regenerative cells into the "repair field," a term introduced by W.D.
Kessler. 57

The mechanism for the movements of electrons in ti ssues has been described as semiconduction.58 Albert SzentGyorgyi made a distinction between E, or energy stored in
chemical bonds, and E*, excited energy that is mobile (Figure
38.17). The basic hypothesi s is that the living tissue matrix
is a semiconductor network extending throughout the body
and is capable of rapidly delivering mobile anti-oxidant electrons, or E* to any point where a free radical appears. If the
matrix is in a healthy state, it will be everywhere conductive
to E* and the mobile electrons from the ground substance
reservoirs will quickly migrate toward any reactive oxygen
species that form. If the matrix conduction is blocked, or if
electrons are not available (electron depletion; Figure 38.14a),
the inflammatory barricade will form. When the matrix is
healthy and conductive, and when the ground substance is
saturated with electrons, healthy tissue will be protected and
free radical damage wi ll be minimized.
Selye and others have obtained evidence that necrotic
tissue breakdown products from inflammatory pockets can
leak into the blood and lymphatic circulation, producing
slow but progressive toxicity or atrophy in various organs
at a distance from the original site of trauma. For example,
on page 161 of the first edition of The Stress of Life, Selye
describes how he was able to inject inflammatory pouches in
rats with irritants or microbes, producing a syndrome characterized by an inflammation of the heart valves (endocarditis)
very similar to that which occurs in children suffering from
rheumatic fever. Under some conditions, this was accompanied by infla mmation of the kidney (nephritis) and excessive
stimulation of the blood-forming organs. This inflammatory

Bioe lectromagnetic and Subtle En e rgy Me dicine

442

(d)

(a)

(b)

,:$'
/
•
0

Connective - tissue cell
Connective - tissue fibers
Red blood cell
White blood cell

FIGURE 38.16 Formation of the inflammatory barricade, according to Selye. 55 (a) Normal connec tive ti ss ue territory. (b) Same tissue
exposed to irritant. Vessel dilates, blood cells mi grate toward irritant, connective ti ssue cells and fibers form a thick impe netrable ba rricade
th at prevents the spread of the irrita nt into the blood, but that also prevents the entry of regenerative cells that could repair the tissue. The
result can be a long-lasting pocket of incompletely resolved inflammati on that ca n eventually leak tox ins into the system and di sturb functioning of an orga n or tissue. (c) The inflammatory or Selye or gra nul o ma pouch as desc ribed by Selye 55 widely used in studies of infl ammation. (d) Hi stology of the inflam matory barricade: facing the chamber is a wall of co nnective ti ssue th at is impenetrable to di ssolved
antioxidants and a barrier to cell s that can regenerate damaged tiss ues (Ben Harrison, WFTRM). Electrons are the ultimate anti-oxidants.
It is suggested that electrons can be semi-conducted into the inflammatory pouch where they ca n neutrali ze reactive oxygen species (free
radica ls). (From Selye H. J Am Med Assoc 1953;152(1 3): 1207- 13.)

pouch concept explains how local pockets of inflammation
can trigger a diversity of chronic diseases and di sturbances,
many of which fru strate the physician because it is difficult
to locate the cause. Selye's work tied inflammatory responses
with stress, cortisol secretion , and adaptation.
"Silent inflammation" refers to a condition in which the
inflamed site is not painful , and may go unnoticed, even
though it may be causing problems elsewhere in the body.
The phenomenon was described long ago in dentistry, beginning with 25 years of root canal research by Dr. Weston
Price,5 9 but currently receives little attention except by " biolog ical" dentists.
The walled off areas as described by Selye may correspond
to the dense tissue areas known to practitioners of bodywork,
energy, and movement therapies. For example, Ida P. Rolf, in
her book, Rolfing®60 stated that: " In practically all bodies, in
one muscle or another, small lumps or thickened nonresilient
bands can be felt deep in the ti ssue. The lumps may be as
small as small peas or as large as walnuts." Rolf reproduced
Selye's picture of an inflammatory pouch produced by injecting air into fascia ( sheaths (Figure 38. l6b). "Some sim ilarly
injurious process no doubt gives rise to the lumpy knottings
we have noted." Some of the benefits of Rolfing® (Structural
Integration) and other bodywork, energetic, and movement
techniques may derive from their ability to reduce or eliminate
these pockets of inflammation, and thereby prevent or relieve
chronic illnesses. Likewise, a variety of therapeutic technologies introduce or induce electric currents that flow within tissues. Examples include Freque ncy Specific Microcurrent,61
Pul sing Electromagnetic Field Therapies,62 Ondamed®,63 and
perhaps other devices described in this book. It is worthwhile
to explore the possibility that successes with these techniques

may in part be due to induced semiconduction of mobile electrons across inflammatory barricades.
IMPLICATIONS FOR AGING

The leading theory for the cause of aging is the so-called
free radical theory. Simply stated , it has been suggested
that aging results from the cumu lative damage done to cells
and tissues by oxidative stress (reactive oxygen a nd reactive
nitrogen species or "free radica ls") produced during normal
biochemical processes , such as oxidative metabolism, and
during the body's natural responses to injury and pollutants. Because the free radical is a molecule with one or more
unpaired electrons, it has charge and magnetic properties that
make it highly reactive as well as attractive to free electrons.
This is the physics that makes these molecul.e s so destructive, they literally rip electrons from pathogens and damaged
cells produced during an injury. Key work of Gershman and
Gilbert revealed that elevated oxygen atmospheres in incubators were causing retrolental fibroplasia (now called retinopathy of prematurity). 64 This was one of several clues that led
Denham Harman to propose his free radical theory of aging,
the most widely studied model of aging. 65
Today, oxidative stress is being implicated in virtually
all of the di seases of aging and in the aging process itself.
Recognition of the mobile electron as the ideal antioxidant
has led to an explanation of how earthing, as well as a number of clinical devices, are so effective at reducing infl ammation and treating chronic diseases. The ability of charges
to migrate through the living matrix is relevant to anti-aging
medicine because of the potential antioxidant nature of the
mobile electrons. While a great deal of research is being
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FIGURE 38.17 Albert Szent-Gyorgyi referred to the immobile
electron energy stored in the bonds of the glucose molec ule as (E)
to di sting ui sh it from mobile excited electrons E* The carotene
molecule on the ri ght contains a series of doubl e bonds, each of
which has one electron that is not confined to the bond but is free
to move. On the right, he compares the electroni ca lly conductive
carotene molecule with the power cord for a toaster. The carotene
molec ule is a semiconductor, whereas the power cord is a conductor. (From Szent-Gyorgyi A. Bioelectronics. New York: Academic
Press; 1968. p. 23, Figure 15.8.)

done to correlate inflammation with disease states, there are
few theories on the mechanisms involved. The research on
earthing has provided a logical and testable theory based on
a variety of kinds of evidence. The anti-inflammatory effects
of connecting to the earth arise because the earth's surface is
an abundant source of excited and mobile electrons.66

BRINGING THE EARTH TO YOU
Following on Ober's original discoveryl 3 a number of technologies were developed that cou ld simply and conveniently
bring the advantages of connecting with the earth into the
home or other building (Figure 38.18). These include conductive grounding sheets for the bed, groundi ng pads for under the
feet or wrists when working at a computer, and bracelets that
can be worn around the wrist or ankles or chest. Grounding
flip-flops and shoes connect people with the earth during the
day as they are walking about (Figure 38.18). These shoes
have a conductive plug positioned next to Kidney l to allow
electrons to enter the body. Users of these products report a
variety of benefits ranging from improved sleep to reduction
or elimination of cardiac arrhythmias. These reports have
been summarized in a book by Ober, Sinatra, and Zucker. 15

WHEN IS A RAT A RAT?
The various physiological effects of earthing that have been
summarized here bring up the question, "what is a normal
organism." The people you see every day vary greatly in
their degree of inflammatory preparedness versus electron

FIGURE 38.18 Methods for bringing earthing into the home or
office. (a) Earthing pad for under the feet or wrist in an office. (b)
Conductive strap for ankle or wrist. (c) Earth ing flip flop with conductive plug at Kidney I. (d) Women's ballet fl at with earthing plug
at Kidney I.

depletion, depending on how long they have been isolated
from the surface of the earth. For many, the only contact they
have with electrons from the earth is when they take a shower,
assuming that the water they are using comes to them through
metal pipes buried in the earth. An electron-depleted person
may look and feel perfectly normal, just like everyone else.
The difference between a grounded and ungrounded person
probably does not show up until the person has an injury or
is recovering from a disease, or until they begin to age. From
our observations, we suspect that the grounded person will
heal faster and have a lower probability of developing the
chronic di seases associated with aging, compared to the less
grounded individual. We also predict that the grounded person will sleep better and show fewer of the well-documented
effects of stress. These are hypotheses of sufficient importance for public health and medicine to warrant further study.
In 1906, the Wistar Institute in Philadelphia developed and
bred the Wi star rat, the first standardi zed laboratory animal.
The Wistar rat became one of the most popular animals for
laboratory research. It is estimated that more than half of all
laboratory rats in the USA today are descendants of the original Wi star ratline. The Sprague Dawley rat and Long-Evans
strains were developed from Wistar rats. As of December
25, 2013, there are 253,226 peer reviewed studies of Sprague
Dawley rats li sted in PubMed, and 221,446 articles specifically mentioning the use of Wistar rats. This represents an
enormous amount of research. Domestic laboratory rats differ from wild rats in many ways. They are calmer and less
likely to bite, they can tolerate greater crowding, they breed
earlier and produce more offspring, and their brains, livers,
kidneys, adrenal glands, and hearts are smaller.
Much modern research on physiology, biochemistry, genetics, diseases, the effects of drugs, and other topics in health
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and medicine has been done with rat models. Laboratory rats
have also proved valuable in psychological studies of learning and memory. The historical importance of this species to
scientific research is reflected by the amount of literature on
it, roughly 50% more than that on laboratory mice. 67
When research is done with an animal model, the investigators invariably describe the methods they use, including the
strain of the animals. This is done so that others can repeat
the studies if they wish. An assumption is that all Wistar rats
will be genetically and physiologically similar. However,
a 1972 study compared neoplasms in Sprague-Dawley rats
from six different commercial suppliers. They found highly
significant differences in the incidences of endocrine and
mammary tumors. There were also significant variations in
the incidences of adrenal medulla tumors among rats from
the same source raised in different laboratories. The authors
of the study "stressed the need for extreme caution in evaluation of carcinogenicity studies conducted at different laboratories and/or on rats from different sources."68
From our perspective, these findings of great variations in
animals are not surprising. Among other things, the physiological status and behavior of animals will differ widely
depending on the extent of grounding. Are their cages made
of metal, and if they are, is that metal grounded? How close
are their cages to wires or conduits carrying 60/50 Hz electricity? From the studies reported here, those factors can
make a significant difference. In fact, they represent a "hidden variable" that may have affected the outcomes of countless studies, and could have affected the ability of other
investigators to reproduce particular studies.
We know that most, if not all, physiological processes
involve electrical activities of one sort or another. When
nerves conduct, muscles contract, glands secrete, and sensory organs sense electrical processes are involved. These
electrical activities are powered by adenosine triphosphate
(ATP) generated by the electron transport chain in mitochondria, a system that requires a continuous supply of electrons.
The conventional view is that all electrical activities in a
living system involve ionic currents,- but there are good reasons, discussed in the chapter by Oschman and Oschman in
this book (Recent Developments in Bioelectromagnetic and
Subtle Energy Medicine), and also in reference 53, to consider electron movements as well. We view the acupuncture
meridian system as the most likely candidate for distributing electrons from the earth to the system-wide ground substance material, via the point on the ball of the foot known as
Kidney I (Figure 38.llb).
A consistent observation is that grounding the human
body normalizes physiological balances by equilibrating
every part of the body with the electrical potential of the
earth, thereby stabilizing the electrical environment for all
physiological and regulatory processes. The Sokals referred
to the earth as a "universal regulating factor in Nature" that
strongly influences bioelectrical, bioenergetic, and biochemical processes. Therefore, we are not surprised by the 1972
study comparing neoplasms in rats from different suppliers
or animals raised in different laboratories58 .
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Often researchers struggle to replicate the results of an
important study reported by others. They often assume they
are doing something wrong. They may not have considered the
electrical environment of their experimental animals. A prediction is that some of the variability in outcomes from one
laboratory to another would decrease if experimental animals
were provided with a standardized electrical environment. For
the animals to be fully healthy and "normal," their cages should
be grounded and kept a distance from electrical wiring. This
is especially crucial if the study involves measuring recovery
from some sort of injury or trauma to the animal being studied.
From our experience, the effects of injury or trauma will be
very different in grounded versus ungrounded animals.
ELECTRONS VERSUS ANTI-OXIDANTS
Knowing of the potential health effects of reactive oxygen
species, commonly called free radicals, and the need to
reduce oxidative stress and inflammation to prevent the diseases of aging, it has been easy to convince the public that
dietary supplements containing anti-oxidants should keep
everyone healthy and prolong lives. An enormous and highly
profitable dietary supplement and vitamin business has
emerged to meet the resulting demand. Unfortunately, there
are fundamental problems with dietary antioxidants.
Dr. David B. Agus is one of the world's leading cancer
doctors and a pioneering biomedical researcher. His book,
The End of Illness, was number one on the New York Times
Bestseller List. 69 After reviewing the literature on anti-oxidants, he made the controversial statement shown in the box.
As an expert on the body as a complex system, he speaks
with some authority on the fact that we still do not know
enough about the regulation of oxidative metabolism to be
certain about what dietary antioxidants do to the body's normal balancing act between creating free radicals and neutralizing them.
A second issue arises from Agus' statement that"... once
inside the human body, they seem strangely powerless."
One reason for this is the impenetrable inflammatory barricade, a wall of connective tissue surrounding a site of injury
(Figure 38. l 6). As collagen is a semiconductor, 70 this barrier
is readily traversed by mobile electrons, but not by dissolved
anti-oxidants.

Since the early 1990s scientists have been putting these
compounds through their paces, using double-blind
randomized controlled trials ~ the gold standard for
medical intervention studies. Time and again, however,
the supplements failed to pass the test. True, they knock
the wind out of free radicals in a test tube. But once
inside the human body, they seem strangely powerless.
Not only are they bad at preventing oxidative damage,
they can even make things worse. Many scientists are
now concluding that, at best, they are a waste of time
and money. At worst they could be harmful.
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Recent discoveries on the ways water associates with the
surfaces of proteins and cell membranes reveals a fundamental and little recognized aspect of how anti-oxidants and other
substances move within the body. The usual view is that they
are absorbed across the intestinal wall, enter the circulatory
system, then diffuse from capillaries into the extracellular
spaces, and thence to the cells. Gerald Pollack and hi s colleagues have determined that the water adjacent to surfaces is
in a so-called " fourth phase" that makes it distinctly different
from the familiar phases: solid, liquid, or gas.71 The water
adjacent to hydrophilic surfaces, such as cell membranes,
proteins, and many other molecules is highly ordered into a
liquid crystalline arrangement that excludes solutes. Pollack
refers to this as the "excl usion zone" and to this aqueous
phase as exclusion zone or EZ water (Figure 38. 19).
There has been a long debate about the nature of water
inside of cells (reviewed, for example, by Luby-Phelps) 72 and
it now appears that cells contain little water in which molecules can dissolve and diffuse from place to place. The cell is
so filled with highly ordered liquid crystalline proteins/water
complexes and exclusion zones that there is little room for the
diffusion of solutes. On the basis of Pollack's work, it now
appears that the sa me may be true of the extracellular spaces
in the body, as they are virtually filled with polyelectrolyte
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gel or ground substance. Hence, much of the water inside the
body is trapped in a gel state.
Thi s raises a new question. Precisely how do antioxidant molecules get from the circulatory system to the places
where they are needed to combat inflammation? Exclusion
zones may be found throughout the extracellular spaces that
were previou sly viewed as containing "bulk water" through
which molecules can diffuse from place to place. Pollack's
work shows that the exclusion zone excludes the protein albumin as well as various dyes with molecular weights as low as
100 daltons, only a little larger than common salt molecules.
The inflammatory barricade acts as a further barrier to the
diffusion of antioxidants into the "repair field" left behind
after an injury.
The free or mobile electron does not have this problem.
We view the entire healthy fabric of the body as a semiconductor network. Electrons from the earth can enter this network via the point on the ball of the foot known as Kidney 1,
and can be rapidly semi-conducted to any point in the body
where they are needed to refill charge reservoirs or to neutralize free radicals.
A final difficulty with the dietary antioxidant story is the
manner by which the scienti st/entrepreneur demonstrates the
value of antioxidant substances. A typical story:
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FIGURE 38.19 (See color insert.) (a) Dipolar water molecules (electronegative region shown in red) line up adjacent to a hydrophilic
(water-loving) surface. (b) The region close to the surface excludes solutes, demonstrated here with the use of microspheres. The lower picture shows how the exclusion zone is ex panded in the presence of light. (c) The exclusion zone is extends far from the hydrophilic surface.
(d) The water molecules form honeycomb sheets. (From Pollack G. The Fourth Phase of Water: Beyond Solid, Liquid and Vapor. Seattle,
WA; Ebner & Sons; 2013.)
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Someone picks a perfectly innocent plant, like the blueberry.
They chemically extract a molecule from blueberries. Then
they put cultured cells in a Petri dish or test tube. These poor
cells are under severe oxidative stress, as they are being
exposed to an oxygen concentration that is 5~10 times higher
than they would ever experience in vivo. Under these stressful conditions, the cells secrete measurable amounts of reactive oxygen species (free radicals) in an effort to survive. To
this nonbiological preparation our investigator/entrepreneur
adds a bit of their blueberry extract. The levels of reactive
oxygen species (free radicals) drop significantly. Voila! We
have something we can sell. With a combination of this awful
science and good advertising, a billion or so dollars' worth of
the antioxidant supplement are sold. A lot of perfectly good
blueberries arc used up in the process, and many unsuspecting people have less money but no less inflammation.

We can make a distinction between physical anti-inflammatory methods (earthing) and chemical anti-inflammatory
methods (blueberries, cranberry capsules, Green tea extract,
effervescent vitamin C, pomegranate concentrate, beta carotene, selenium, grape seed extract, high-dose vitamin E,
pine bark extract, bee spit, and the like). The case for this is
put forward succinctly in The Antioxidant Myth: A Medical
Fairy Tale. 73
The flow of electrons from the earth into the body via
Kidney 1, located on the ball of the foot (Figure 38.11 ), and
then throughout the meridian system, can explain how the
mobile electron can serve as a natural antioxidant. A work-·
ing hypothesis is that the body is composed of semiconducting materials that form a network (called the living matrix)
that extends throughout the body. It can thereby saturate all
of the polyelectrolyte polymers or ground substance matrix
with electrons that are then available to participate in any
inflammatory process, large or small, taking place in any tissue in the body.
This is not to say that earthing does not affect the chemistry of the body. Most, if not all, biochemical reactions are
redox reactions involving transfers of electrons. Paul H.
Scudder has published a book on organic chemistry in which
all of the organic reactions are described in terms of electron
transfers.74 Scudder breaks down common organic processes
into their basic units to explain the electron flow pathways
that underlie these processes. The glycosaminoglycan ground
substance stores electrons so they will be available where and
when needed. This point was confirmed by one of the leading experts on ground substance, Professor Hartmut Heine.75
It appears that the ground substance can become depleted
of electrons when a person has not contacted the earth for a
long time.

CONCLUSIONS
The earthing or grounding studies can be summarized with
the statement that connecting with the earth is easy and can
have many benefits. It is something anyone can do without
cost by simply removing their shoes and socks and walking
barefoot on the earth. Various methods have been developed
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to bring an earth connection into the home or office. It has
been suggested that this is especially important for those living or working in high-rise buildings.
The research on earthing has revealed a new picture of the
nature of inflammation and the reason it can lead to chronic
diseases. We can see the inflammatory barricade, which was
recognized in ancient times and is still accepted by Western
medical science as a common response to injury, does not
have to form. Prevention of chronic inflammation is accomplished by having the body's ground substance reservoirs
saturated with electrons that can prevent "collateral damage"
in healthy tissues, provided that the person is grounded and
the living matrix is functioning properly.
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