


Praise for 

EMF*D

“Dr. Mercola’s groundbreaking new book on the health effects of EMFs is
both a sobering tale and an effective call to action. Dr. Mercola carefully

lays out the history and evidence for the deleterious effects of EMF
exposure and gives you real time, concrete steps to take to mitigate the
damage for you and your family. As a result of reading this important

book, I am redoubling my efforts to protect my family and patients from
the harmful effects of EMFs, especially in light of the 5G rollout. This is a
fight that involves us all, and Dr. Mercola’s book can help to light the way

in this important struggle.”
— Thomas Cowan, M.D., author of Human Heart, Cosmic Heart; Vaccines, Autoimmunity,
and the Changing Nature of Childhood Illness; and Cancer and the New Biology of Water

“Ten years ago, my declining health improved overnight after one simple
change to my electrical exposures. If I had known about the health effects
of wireless and electrical exposures fifteen years ago, it would have saved
over a decade of deep personal pain and suffering. Please read this book

and share what you have learned to protect yourself and the ones you
love.”

— Peter Sullivan, founder of Clear Light Ventures

“Want to know how EMFs impact your health? This book gives a
masterful account of why our lives and our planet are becoming EMF*D
up and what we can do about it. Readable and balanced, it’s a must-read

for anyone truly interested in safeguarding their health.”



— Lloyd Burrell, author of EMF Practical Guide and founder of ElectricSense.com

“5G technology holds the promise for faster connections, greater
bandwidth, low latency, a massive internet-of-things, and smart cities.

What’s not to like about that? Dr. Mercola has written an easy-to-read and
comprehensive book explaining what we know about the potential adverse
biological effects of a massive increase in our exposure to EMFs if/when
5G becomes widely available. Even if you don’t use the technology, you

can’t opt out because it will be everywhere. This book is the go-to place if
you want to become informed about the dangers of EMFs.”

— Stephanie Seneff, Ph.D., senior research scientist, MIT Computer Science and Artificial
Intelligence Laboratory

“Dr. Joseph Mercola’s latest book—EMF*D—introduces the reader to the
concept that electronic and wireless technology emits frequencies in the
form of dirty electricity and microwave radiation that can harm and are

harming our health. This books comes at an interesting time when
governments around the world are racing to roll out 5G, 5th generation,

wireless technology, without any testing of the biological and health
effects of long-term exposure. As we are increasingly exposed to more
radiation via smart meters, smart appliances, Wi-Fi in schools, and now
5G small cell antennas placed on lamp posts every 100 meters or so, a

growing number of people are asking, ‘Why the rush to 5G?’ and ‘Do we
really need this technology?’ It is no longer enough for us to eat organic,
drink purified water, inhale fresh air, exercise, and get plenty of sleep to
stay healthy. We must also minimize our exposure to the harmful effects

of electromagnetic pollution. Learn how to reduce your exposure and how
to repair EMF-related damage by reading Dr. Mercola’s book, EMF*D.

You won’t be disappointed!”
— Dr. Magda Havas, B.Sc., Ph.D., Professor Emerita, Trent University, Canada

“Dr. Joseph Mercola has written the definitive book on electromagnetic
fields, with a particular emphasis on how they affect our health. This is an

invaluable resource with many practical solutions, especially for those
who are EMF-sensitive. For those who don’t yet know about EMFs or who
refuse to take them seriously, it will be harder to ignore them after reading

http://electricsense.com/


this book. Everyone needs to know about the dangers of EMFs. This
comprehensive manual will help accomplish that.”

— Oram Miller, certified building biology environmental consultant and electromagnetic
radiation specialist
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INTRODUCTION

For many decades in the mid-20th century, cigarette smoking was
common practice. People smoked at home, work, and school, while eating
at restaurants, driving in cars, and flying on planes. A pack of cigarettes
was proudly displayed in most men’s shirt pockets and lay nestled in
women’s purses.

Fast forward to the present. Smoking is outlawed in nearly all public
spaces and tobacco use has greatly declined. But cigarettes were such a
mainstay of daily life and communal culture throughout the world that it
was difficult to imagine things any other way.

We know now that the tobacco industry became aware of the disastrous
health effects of smoking in the 1950s, yet it hid the accumulating
evidence from the public whom it relied on to buy its products. For
decades, the public was blatantly lied to about the safety of cigarettes.

It wasn’t until a few brave whistleblowers brought the hidden research
and manipulative industry tactics to light that our government began
taking steps to reduce dependence on tobacco products. But hundreds of
millions of lives worldwide were likely prematurely lost in those
intervening years.

As the calendar turned over to the 21st century, something began
replacing all of those packs of cigarettes in shirt pockets and purses: cell
phones. In the two decades since the turn of the millennium, these
communication devices that were once a novelty have become an
inescapable part of modern life.

Sadly, smoking and cell phones have more in common than their
popularity. They also share the fact that they are each an enormous threat
to individual and public health.



The danger of cell phones doesn’t come from the cell phones
themselves, but from their electromagnetic fields (otherwise known as
EMFs) that your cell phone—and other electronic devices that
communicate wirelessly—use to function.

EMFs are invisible to your eyes and exist in a spectrum of frequencies
that include radio and TV waves, microwaves, visible light, ultraviolet
light, X-rays, and radioactive elements. Some sources of EMFs are
natural, such as sunlight, while others are man-made—such as the energy
used to cook foods by microwave ovens.

These EMFs have demonstrable negative physiological effects, but very
few people fully grasp this. We have been lulled into a false sense of
security by an industry that is going to great lengths to keep us in the dark,
just like in the early days of smoking.

And our government appears endlessly willing, even eager, to allow
technology companies to do pretty much whatever they want—including
spending mountains of money to dissuade legislators from passing laws
that would regulate an industry that is making it harder and harder to
understand what the dangers are, much less avoid them.

WHAT YOU CAN’T SEE CAN HURT YOU

A conservative estimate is that 3 percent of the population has
electrohypersensitivity, which means they experience palpable symptoms
—headaches, insomnia, fatigue, heart palpitations, sensations of skin
prickling—when they are exposed to EMFs. The rest of us can’t feel
EMFs.

But that doesn’t mean that the EMFs you are exposed to aren’t causing
damage.

The wireless industry and the government agencies that are supposed to
regulate this industry want you to believe that the science is settled and
wireless exposures are safe. Unfortunately, this message is not reality.
EMF damage can manifest in myriad ways that include many conditions
that are occurring in ever-increasing amounts, such as decreased sperm
counts, impaired sleep, anxiety, depression, Alzheimer’s disease, and
cancer.



I first heard the concerns that cell phones might be harmful more than
20 years ago. At the time, I agreed that it made sense, but I failed to take
any action. The truth is, I simply didn’t want to believe this to be true. As
far as I could tell, the science was ambiguous at best.

And even if it were true, I figured my healthy diet and lifestyle would
be more than enough to compensate for these relatively “inconsequential”
exposures—sadly, one of the more foolish professional assumptions I have
ever made. Hard to believe it, but I fell for the wireless industry’s
propaganda.

I now see that unless you take serious action to lower your EMF
exposure, you will not be able to achieve full health, no matter how
carefully you eat or how strategic you are in your lifestyle choices.

I suspect many of you are in the same boat as I was, and you shouldn’t
feel bad. After all, the wireless industry has far greater resources at its
disposal than the tobacco industry ever did.

THE THREAT WILL ONLY CONTINUE TO GROW

I understand that the news I’m delivering may be disheartening. After
all, cell phones and Wi-Fi offer incredibly useful conveniences. And they
are ubiquitous: Few of us are ever more than a few feet from our cell
phones at any given time—even during sleep.

We spend most of our working hours an arm’s distance away from a
computer that is connected wirelessly to the Internet. We live in homes,
neighborhoods, and cities that are in direct and constant contact with these
fields through electrical wiring, microwave ovens, cell phone towers, and
Wi-Fi.

As society adopts ever more wireless technologies, we are increasingly
bathed in high intensities of EMFs. Some EMFs are emitted by devices we
own and use ourselves, but even if you refused to ever buy a cell phone or
wireless router, you would still be exposed to ever-increasing amounts of
EMFs thanks to the growing number of cell towers, wireless hot spots, and
satellites that are used to broadcast these signals.

To make matters worse, with the advent of 5G (or the “fifth generation”
of cell phone technology) that is rolling out as I write this, your EMF



exposures—and the health and environmental ramifications they bring—
are about to increase exponentially. By the time this book is in your hands,
you will likely have access to 5G if you live in a large urban area.

As you’ll learn more about in the chapters ahead, some of the EMFs that
5G will use require new technologies to transmit and receive signals. This
means we are about to experience an explosion in new antennas. And all
the signals from all of those additional antennas and base stations will be
layered on top of the EMF swamp that we are already swimming in.

These new EMFs have never been tested for long-term safety on
humans, not to mention microbes, insects, animals, and plants. This means
we are all participants in a massive involuntary public health experiment.
Once you read this book, however, you won’t be an unwitting participant
—you’ll know what you’re being exposed to, as well as what you need to
do to protect yourself.

And that’s really what this book is about—giving you knowledge so you
can minimize health risks for yourself and your family.

After all, if you don’t know the risks you’re taking every day when you
slide your cell phone into your pocket or hold it to your head, buy a smart
appliance, or upgrade to a 5G phone, you’re essentially gambling with
your health, your life span, and even your ability to have children.

Worse yet, you’re gambling with your children’s health, their life spans,
and their ability to have children (which is especially concerning as many
children are allowed to start interacting with cell phones—whether to
watch a video or just haphazardly press buttons—in an effort to keep them
occupied as early as six months old.) 1

If we don’t start taking widespread action to mitigate this ticking time
bomb soon, we will be EMF*d.

Am I saying you need to do away with all useful technology? Or even
just cell phones and Wi-Fi? Certainly not. But I am saying that you and
your family would benefit from educated measures to reduce your
exposure to the radiation these technological developments expose you to.
I wrote this book to help you do just that.

It is time to take a closer look at the risks of convenient wireless
connectivity so that we can mitigate them. After all, you can’t correct a
problem you don’t know you have.



HOW TO USE THIS BOOK

As in all of my work, I want to give you the information you need so
that you can understand your options for improving your health and make
empowered and informed choices.

To do that, I have organized this book so that by the end of it you will
understand:

Just what EMFs are and how they work

How the science proves that EMFs are dangerous, as well as how
companies and government agencies have conspired—and continue to
conspire—to keep this science hidden

Exactly how EMFs damage your body

How to repair the damage that has already occurred

How to curb your EMF exposure and reduce your risk of incurring
future damage

Reading this book may be challenging at times: Some of the
information is highly technical. I aim to make it as digestible as possible.
While some of it may be upsetting, this book will empower you to make
choices that will lead to your improved, long-lasting, and radiant health.

It is imperative that you begin making those choices now, because if you
wait for the telecommunications industry or the government to protect
you, you will be waiting for far too long. There is simply no more time to
wait.



CHAPTER 1

UNDERSTANDING EMFS

Think of all the modern electronic conveniences you use throughout the
course of your day. The list is practically endless: your dishwasher, oven,
washer and dryer, heater, air conditioner, television, computer, and let’s
not forget your cell phone.

All these devices are powered by an invisible mix of both electric and
magnetic energy. In the past few decades, these devices, along with
wireless Internet and Wi-Fi, have transformed life as we know it,
providing incredible conveniences.

But at what cost?
The enormous time-saving benefits of these amenities make it easy to

ignore the harm they may cause. For decades, many well-respected
researchers have had serious concerns about the health effects of EMFs. To
help you understand the negative impact of wireless EMFs, you need a
basic grasp of what EMFs are, how they work, and how they affect things
they encounter. That’s what you’ll find in this chapter.

WHAT ARE EMFS?

Let’s keep it simple. There are many different types of EMFs. Each has
its own frequency, which is the number of waves that will pass through a
fixed point per second. Frequency is measured in units called Hertz, which
is named after the 19th century German physicist Heinrich Hertz and



abbreviated Hz. One thousand Hz is a kilohertz (KHz), one million Hz is a
megahertz, and one billion Hz is a gigahertz (GHz).

As I mentioned in the introduction, EMFs come from both natural
sources, such as lightning and sunlight, and man-made sources, such as
cell phones, Wi-Fi routers, electrical wiring, and microwaves. They exist
in a spectrum, from extremely low frequency (3 Hz to 300 Hz) all the way
up to gamma rays, which have a frequency greater than 1022 Hz.

You can see the spectrum in the chart below.

Figure 1.1: The spectrum of EMFs.

As you can also see from this chart, EMFs are typically classified into
two major groups: ionizing and nonionizing radiation.

Ionizing means that that particular EMF has enough energy to disrupt
the structure of an atom by knocking off one or more of its tightly bound
electrons, transforming that previously neutral atom into an ion with a
positive charge.

Ions are a problem because they can produce free radicals. Free radicals
are simply molecules that have become ionized and have not found
anything to latch on to so as to remove their unbalanced charge. They



behave like loose cannons in the ordered and civilized world of your cell’s
biochemistry.

Free radicals by themselves are not dangerous as your body requires a
certain level to stay healthy, but when they are produced in excess
quantities they become problematic. They can attack the complex and
precisely formed molecules of your cell membranes, proteins, stem cells,
and mitochondria and convert them to damaged, and in many cases
useless, forms.

Ionizing radiation can also cause DNA damage. This is an undisputed
fact, and explains why any time you have ever gotten an X-ray (a form of
ionizing radiation) , you have likely been given a protective lead apron to
cover your torso and shield your organs from exposure.

The major types of ionizing radiation are: neutrons from radioactive
elements like uranium, alpha particles, beta particles, X-rays, and gamma
rays. Since alpha and beta particles can be stopped by physical barriers,
such as a sheet of paper or an aluminum plate, they are not typically of
much concern. But neutrons from radioactive elements and X- and gamma
rays are far more penetrating, and exposure to them can cause serious
biological damage.1,2

Exposure Levels of Different Sources of Ionizing Radiation

Ionizing radiation exposure Dose in millirems
Background 0.006
Chest X-ray 10
Flying at 35,000 feet 0.6/hour
CT scan 200–1,000

Data above compiled from the U.S. Nuclear Regulatory Commission.3

Nonionizing radiation does not have enough energy to create ions, and
thus it has been generally regarded as safe and biologically “harmless” for
decades. But we are now learning that there are other mechanisms by
which nonionizing radiation can cause damage to living cells.



As you can see in Figure 1.1, nonionizing radiation is produced by
electronics such as cell phones and other wireless devices including baby
monitors, cordless phones, and smart appliances.

The classification of nonionizing radiation as universally “safe” in
appropriate exposures has been proven to be false, though many still cling
to it. (I will explore the science behind this claim further in Chapter 4.)

Not all forms of nonionizing radiation are damaging. The graphic also
shows that visible and infrared light are forms of nonionizing radiation;
both are important for human health. It is well established that exposure to
these forms of light is necessary for optimal health.

And yet, when you review the research and become aware of the efforts
made to distort or suppress its findings, you will see compelling proof that
nonionizing EMFs have the ability to cause great harm to your health.



Top 6 Sources of EMFs in Your Home

The following devices emit the vast majority of the EMFs you are
exposed to in your home. I will cover how to replace these devices, or
reduce the level of EMFs they emit, in Chapter 7; for now, put as
much distance as you can between yourself and these devices, as
proximity increases exposure exponentially.

Cell phones, laptops, and tablets

Wi-Fi routers

Cordless DECT phones (digital enhanced cordless technology)

Microwave ovens

Bluetooth devices, such as headphones, AirPods, fitness trackers,
keyboards, wireless mice, printers, baby monitors, hearing aids,
speakers, gaming consoles and controllers, Amazon Echo and
Alexa-enabled devices, any “smart” device including virtually
any new TV

Smart electric, gas, and water meters

BOTH IONIZING AND NONIONIZING RADIATION
DAMAGE DNA (JUST VIA DIFFERENT MEANS)

How can nonionizing radiation sometimes be good and sometimes be
bad?

To help you understand this seeming contradiction, allow me to drill
down a little more deeply on why both ionizing and nonionizing radiation
can be so dangerous.

First, I’ll explain how ionizing radiation damages your body. As I
mentioned earlier, ionizing radiation easily passes through every tissue in



your body. It can knock electrons out of the orbit of atoms and turn them
into destructive ions that can create damaging free radicals.

One of the most concerning aspects of this process is when the ionizing
radiation passes through the nucleus of your cells where most of your
DNA is stored. It has enough energy to directly break some of the covalent
bonds in your DNA. This is the way that ionizing radiation causes genetic
damage, which can then lead to cell death or cancer.

There is also an indirect way that ionizing radiation damages DNA, and
that is by converting the water in your nucleus into one of the most
dangerous free radicals in your body, the hydroxyl free radical. This highly
unstable hydroxyl free radical can then go on to cause its own DNA
destruction.

This direct and indirect DNA damage by ionizing radiation is illustrated
in the graphic below.

Figure 1.2: How X-rays damage your DNA.



For many years the wireless industry and the federal regulatory agencies
have insisted that nonionizing radiation cannot cause DNA damage
because it does not have enough energy to directly break DNA bonds.

The concept that nonionizing radiation, the type emitted by your cell
phone and Wi-Fi, can cause similar genetic damage as ionizing radiation,
is highly controversial. The reason why this issue is so confusing is largely
because nonionizing radiation from your wireless devices causes biologic
damage by an entirely different mechanism than ionizing radiation.

It’s true that nonionizing radiation, by definition, doesn’t have enough
energy to directly break the covalent bonds in your DNA or produce
hydroxyl radicals that do the same. However, wireless radiation results in
DNA and biologic damage that is nearly identical to the harm caused by
ionizing radiation. It just does it in a different way that very few people
are aware of.

Nonionizing radiation from your wireless devices actually creates
carbonyl free radicals—instead of the hydroxyl radicals that ionizing
radiation gives rise to—that cause virtually identical damage to your
nuclear DNA, cell membranes, proteins, mitochondria, and stem cells.

Of course, the full extent of the process is more involved than this
simple explanation, which is why I delve deep into the science of how
EMFs from nonionizing radiation cause damage in Chapter 4, where you
will learn why the nonionizing radiation you are exposed to every day
from your wireless devices and Wi-Fi are collectively far more dangerous
to you than ionizing radiation.

THE CURRENT WIRELESS SAFETY STANDARDS ARE
DANGEROUSLY FLAWED

As a result of the coordinated and costly efforts of the wireless industry,
you and your family are left woefully unprotected by the current federal
safety guidelines because they are fundamentally flawed.

The Federal Communications Commission (FCC) establishes safety
guidelines for the radiation emitted by cell phones by using what’s known
as a specific anthropomorphic mannequin (SAM)—a plastic facsimile of a
human head filled with liquid designed to mimic the absorption rate of



brain tissue—to determine what’s known as specific absorption rate
(SAR).

The only value of the SAR reading is to measure the short-term thermal
effect of the radiation on your body. As I discuss at length in Chapter 4,
though, the primary way EMFs damage your body is not through heat but
through changes at the cellular level, which the SAR reading does not
measure.

There are many additional problems with the SAR:

SAM is modeled on a six-foot-two-inch man who weighs more than
200 pounds and thus is significantly larger than most of the U.S.
population, particularly women and children.

SAR values are reported to the FCC by phone manufacturers and have
been known to vary from the reported number by a factor of two
across models of the same phone.

The SAR value varies with the source of exposure and the person
using the phone. For example, if you are in a rural area or in an
elevator or a car, where the cell phone uses more power, your brain
will get a greater exposure from the higher power required in these
instances. Under certain conditions, the SAR value can be 10 to 100
times higher than reported.

Holding the phone in a slightly different way can actually render the
worst SAR value phone less harmful than the best SAR value phone.

Perhaps you might be lulled into purchasing a low SAR phone to ease
your mind. But this would be a false sense of security, because the SAR
rating has nothing to do with the true biological damage done by the EMFs
emitted by cell phones. It is merely a gauge of the intensity of the heating
effect, which provides only the benefit of being able to compare the SAR
of one phone to another.

Even if a low SAR rating did reflect a phone’s potential for harm, you
would probably still be at risk. All mobile phone manufacturers
recommend that you hold your phone at least 5 to 15 millimeters away
from your body. Yet very few are aware of this directive. Sadly, your phone



company buried it deep within the cell phone manual, which virtually no
one ever reads.

Even with all their inaccuracies as an estimate of biological damage,
SAR ratings can provide some benefit, as higher ratings are correlated
with higher RF radiation and should correspond to greater cellular
damage.

Finally, the FCC and other regulatory bodies around the world derive
their standards from work done by a private group called the International
Commission on Non-Ionizing Radiation Protection (ICNIRP). The ICNIRP
even stated in 1998:

These guidelines are based on short-term, immediate health effects
such as stimulation of peripheral nerves and muscles, shocks and
burns caused by touching conducting objects, and elevated tissue
temperatures resulting from absorption of energy during exposure to
EMF.4

In other words, they are only intended to “protect” from short-term
exposure, and as you’ll read more about in Chapter 2, the diseases of
EMFs—especially brain cancer—can take decades to develop.

To top it all off, the ICNIRP has also been recently criticized by the
group of investigative journalists called Investigate Europe as being part
of an industry-controlled cartel of industry-favorable regulatory agencies.
5

You need to understand that you simply cannot determine the safety of
your phone from the SAR standards currently set by the FCC.

THE IMPORTANCE OF PULSED VS. NON-PULSED
EMFS

In addition to the distinction between ionizing and nonionizing, there is
another classification of EMFs that you should be familiar with so you can
understand the science I will review in the chapters to come—the
difference between alternating current (AC), which is pulsed, and direct
current (DC), which is non-pulsed.



An AC charge moves in two different directions, and switches between
these directions in regular pulses, similar to your heartbeat. Our electric
grid delivers an AC that pulses 60 times per second, known as 60 Hertz
(Hz) in the United States and 50 Hz in most countries outside the U.S.

Direct current (DC) electricity, on the other hand, flows only in one
direction. DC currents are what you experience in nature. The Earth
creates a DC magnetic and electric field. DC electricity is based on the
idea of a battery sending the electrons in one direction. All batteries are
DC.

Your body’s nervous system does the same and uses DC for synapses
and signals. The sodium-potassium pump in your cells is essentially a
battery that produces DC current. As such, your body is designed to work
with DC current.

As I discuss a little later in this chapter, Thomas Edison popularized DC
current and that was what people started using when electricity was first
distributed to the public. The reason that we use AC electricity over DC
electricity is because Nikola Tesla found out that AC can travel greater
distances than DC without significant reduction in voltage, which is the
pressure of electricity.

This is most unfortunate, because using DC to power the electric grid
would have been a far better biological solution—since living organisms
have been regularly exposed throughout their biological evolution to the
Earth’s static electric and magnetic fields, our bodies tolerate DC far
better than AC.

In fact, when there are variations of more than 20 percent in the Earth’s
natural electromagnetic fields during magnetic storms or geomagnetic
pulsations that occur approximately every 11 years due to changes in solar
activity cycles, there are increased rates of animal and human health
incidents, including nervous and psychiatric diseases, hypertensive crises,
heart attacks, cerebral accidents, and mortality. 6,7

Since living organisms do not have defenses against variations of
greater than 20 percent of natural EMFs, it is realistic to expect that they
do not have defenses against man-made EMFs, which vary unpredictably
and at 100 percent or more from average intensity.



To make matters even worse, wireless signals use several different
frequencies simultaneously, making the variability even higher. This is
likely why living organisms perceive the pulsation of man-made EMFs as
an environmental stressor. 8

For example, it was found that a 2.8 GHz EMF pulsed on 500 Hz was
significantly more effective in increasing heart rate in rats than the
corresponding continuous wave (unpulsed) 2.8 GHz EMF with the same
average intensity and exposure duration.9

Also researchers found exposure to 900 MHz radio-frequency (RF)
pulses caused changes in human EEGs (diagnostic tests of brain activity),
while the corresponding carrier wave signal (same frequency but
continuous instead of pulsed) with the same exposure duration did not. 10

EXTREMELY LOW FREQUENCY EMFS

Most of the EMFs that I cover in this book—primarily those used by
cell phones and wireless devices—are classified as very low frequencies
and higher. But there is a category of EMFs beneath this group, and that is
extremely low frequencies (ELFs). ELFs have a frequency between 0 and
300 Hz, and are emitted by power lines, electrical wiring, and electrical
appliances, such as hairdryers.

But there are also ELFs associated with regular wireless signals in the
form of pulsing and modulation. There is some evidence indicating that
the effects of these wireless EMFs on living organisms are due to the
included ELFs.11,12 Moreover, ELFs alone are found independently to be
bioactive.13,14 As you’ll read in Chapter 5, there have been many studies
on the link between exposure to power lines and breast cancer, impaired
sleep, and childhood leukemia.

The potential for ELF exposure to negatively impact health seems to be
highest when the ELFs are pulsed. For example, researchers found that a
1.8 GHz RF signal amplitude-modulated by pulsing ELFs caused DNA
damage in cultured human cells, while the same signal with an
unmodulated continuous wave with the same exposure duration was
ineffective.15



Common Sources of ELFs

Power lines

Electrical wiring

Electric blankets

All electrical appliances

MAGNETIC FIELDS VS. ELECTRIC FIELDS

Electromagnetic fields have two components—an electric field and a
magnetic field. The Earth has a geomagnetic field, as our planet is
essentially one large magnet—its magnetic field is what allows compasses
to work and empowers migratory animals to know which way to travel.
Your body has a magnetic field too—both these natural magnetic fields are
DC, and measured in units of either tesla (T) or gauss (G).

An electric current naturally generates a magnetic field around it. If
you’ve ever played with two magnets, you’ve already experienced the fact
that a magnetic field quickly gets weaker with distance.

However, there is some evidence that magnetic fields have a danger all
their own.

THE HEALTH EFFECTS OF MAGNETIC FIELDS

Much of the research into the health effects of magnetic fields has been
related to increases in childhood leukemia and brain cancers. A study that
scanned a collection of data from 1997 through 2013 examined 11,699
cases and 13,194 controls and concluded that “magnetic field level
exposure may be associated with childhood leukemia.”16



These studies are some of the research that the World Health
Organization refers to when admitting that some types of EMFs are indeed
related to cancers, are biologically harmful, and should be limited.



Common Indoor Sources of Magnetic Fields

Faulty wiring and/or grounding issues

Circuit breaker boxes

Electric stoves

Refrigerator motors

Hair dryers

Current on metal water pipes (usually found in houses with
metal pipes that are on city water)

Current on other components of the metal grounding system,
including TV cable sheathing, indoor metal gas lines, and air
ducts

Point sources, including transformers and motors

Furthermore, in 1979 Nancy Wertheimer and physicist Ed Leeper found
that childhood leukemia rates doubled versus controls for children
subjected to only 3 milligauss of magnetic field exposure when in the
vicinity of neighborhood distribution power lines in Denver.17 This finding
was also repeated in a 1988 study conducted by the New York State
Department of Health.18

There is also research linking higher levels of exposure to magnetic
fields during pregnancy and an increased risk of miscarriage.19,20

ANOTHER SOURCE OF RADIATION THAT IS
HARMFUL TO YOUR HEALTH: DIRTY ELECTRICITY



This type of EMF is a specific type of electric and magnetic field known
by a few different names: the most common one is dirty electricity and the
most accurate one is high-frequency voltage transients. Electromagnetic
interference (EMI) is another term frequently used to describe dirty
electricity.

Many EMF experts now use the additional term microsurge electrical
pollution, or MEP, to describe dirty electricity, and define dirty electricity
as all electric and magnetic fields from any frequency above 50/60 Hz
(which is the fundamental frequency of electricity from electric utilities
around the world).

These transients typically occur whenever alternating current (AC)
electricity that runs along power lines (with a frequency standardized to 60
Hz in North America and 50 Hz in the rest of the world) is manipulated
into other types of electricity (such as direct current, or DC), when it is
transformed to another voltage using what’s called a switched mode power
supply, or its flow is interrupted.

Dirty electricity most often ranges from 2,000 Hz (2 kHz) to 100,000 Hz
(100 kHz). This is a very special range as it is the frequency in which
electric and magnetic fields most easily couple to your body, causing
biological damage through a mechanism I will describe later in the book.

The primary way dirty electricity occurs throughout the world is when
an electric motor that uses an AC switching power supply is run, such as in
your air conditioner, refrigerator, kitchen blender, TV, or computer. The
good news about these sources of dirty electricity is that they are locally
produced and easily remediated with filters; I will cover exactly how to do
that in Chapter 7.

In North America, however, there is another common source of dirty
electricity: electric utility substations that deliver power to the community
but fail to separate the returning neutral wires from the grounding line
from each user back to the utility substation.

Instead, utilities use the cheaper route and allow the actual ground to
return a good deal of the current, as the Earth is a conductor of electricity.
Since dirty electricity rides along with 60 Hz electricity wherever it goes,
this practice contaminates soil with dirty electricity.



Another common source of dirty electricity is compact fluorescent light
bulbs. They create dirty electricity because they have a switched mode
power supply in their base that converts the 60 Hz AC current first into DC
current and then changes the voltage into a higher frequency, typically
around 50,000 Hz (50 kHz).

Not only do fluorescent bulbs create dirty electricity, but they also
produce digital light with an unhealthy spectrum that is predominately
blue, which disrupts your melatonin levels if you view it after sunset. So,
an excellent strategy to improve your health is to limit your exposure to
fluorescent lights at home and the office.

Newer electronic dimmer switches, which modulate the level of light
emitted by bulbs by turning the power source on and off—very quickly for
brighter light and more slowly for dimmer light—are also significant
sources of dirty electricity. (Older rheostat-based dimmers from decades
ago do not cause dirty electricity.)

Computers, monitors, and TVs create dirty electricity because their
various components run on DC electricity. They also use switched mode
power supplies to convert AC to the various DC voltages, and it is those
components that emit the dirty electricity.

Cell phone towers themselves are a substantial source of dirty
electricity. When I interviewed Sam Milham, an M.D. and M.P.H.
epidemiologist and author of Dirty Electricity,21 on my website, mercola.c
om, he pointed out:

Every cell tower in the world makes dirty electricity by the ton.
Lots of schools have cell towers on campus. What they’re doing is
they’re bathing the kids [with EMI, or electromagnetic interference—
dirty electricity]. It gets back into the wires; the ground wires and
power wires that service it. The grid becomes an antenna for all this
dirty electricity, which then extends miles downstream.

Solar panels and wind turbines are also major contributors to dirty
electricity levels, or rather, their inverters are. Solar panels generate low-
voltage DC electricity, which isn’t usable by either the wiring in your
home or the power grid. So the panels are usually connected to an inverter,
which converts the DC into AC and raises the voltage to 120 volts.

http://mercola.com/


Many people who have installed solar panels (photovoltaic panels) on
their homes are completely unaware of the fact that their inverters are a
source of dirty electricity. Large, commercial solar arrays have a similar
problem, as they also use inverters—sometimes thousands of them if
they’re really big arrays—and they all generate EMI or dirty electricity.

When I had my solar panels installed at my home many years ago, I was
unaware of this problem. Once I learned of the issue, I was able to
remediate this powerful source of dirty electricity, and I will share how
you can do this too later in the book. This is important because it is clear
that the country is moving rapidly toward renewable energy, which uses
these inverters that produce dirty electricity. So eventually it will be a
problem for most of us.



Common Sources of Dirty Electricity

Compact fluorescent bulbs (CFLs)

Cordless phones

Fans with multiple speeds

Most energy-efficient appliances and furnaces, as they are likely
saving energy by turning the current on and off repeatedly

Many LED lights

Computers and laptops

Any electronic appliance with a transformer box at the end of the
power cord

Hair dryers

Dimmer switches

Refrigerators

Printers

Cell phone chargers

Televisions

Wi-Fi routers

Smart utility meters

Smart appliances

Cell towers

Solar panel inverters



HOW DID WE GET HERE? THE EARLY HISTORY OF
EMFS

In my book Fat for Fuel, I chronicled how processed vegetable oils,
such as cottonseed, soybean, and canola, debuted at the end of the 19th
century and then proliferated through the food system at an ever-
expanding rate—as did incidences of heart disease.

The relationship between the rise in electrification and chronic diseases
follows an eerily similar trajectory and, I believe, presents a compelling
reason why this electrification—and the expansion of devices that emit
EMFs that came along with it—is one of the primary reasons for the
epidemic of chronic diseases that we are now experiencing.

THOMAS EDISON HERALDS INTRODUCTION OF
FIRST ELECTRICAL SERVICES

It seems like we’ve always had instant and widespread access to
electrical power, but the reality is that it never really existed prior to 150
years ago. And it took nearly another 75 years before it became widely
available in the U.S. outside of urban areas.

The introduction of electrical services all started during the late 1870s,
when Thomas Edison was working in his New Jersey lab to develop an
incandescent light bulb that used DC power to heat a filament that then
glowed. It took him 14 months of testing, but on October 21, 1879, Edison
got an incandescent light bulb to glow for 13 1/2 hours. He patented his
light bulb in 1880.

The first people to enjoy on-demand incandescent light in their homes
were well-to-do families in New York City, with small generators used to
power each individual home. The question then became, how to get
electricity to multiple homes in multiple locations?

MANY STILL DON’T HAVE ELECTRICAL SERVICES

Rural areas remained largely without power, however, and for more
than 50 years there were basically two populations in the U.S.: those who



lived in urban areas and had access to electricity, and those who lived in
rural areas and did not. It wasn’t until the 1950s that the electric grid
reached most outlying areas, thanks to the Rural Electrification Project.

Of course, there are still vast swaths of the world without electricity—
primarily in sub-Saharan Africa and central Asia. In fact, as of 2016 an
estimated 13 percent of the world’s population didn’t have access to
electricity.22

The number of people worldwide who don’t have electricity is still
significant, although it does get smaller every year; 2017 was the first year
that number fell below 1 billion,23 and 100 million people throughout the
world gain access to electricity every year.24

That means we haven’t yet achieved peak EMF saturation on Earth. As
more regions of the world become electrified, and as more technology
evolves and spreads that produces EMF during its use, our exposure will
only continue to grow.

INTRODUCTION OF X-RAYS FORETELLS EMF
DANGERS

X-rays are among the best examples of society’s blind trust in the
ability of technology to improve lives, well before that technology’s
physical effects are understood or even examined. At the turn of the 20th
century, Americans embraced X-rays just as their grandchildren would
later welcome wireless technologies—with a near-total lack of health
concerns.

X-rays were first discovered in 1895 by Wilhelm Conrad Röntgen, a
physics professor at the University of Würzburg in Germany. Röntgen was
experimenting with a cathode ray tube when he noticed that a wooden
board covered in phosphorous resting on a nearby table glowed whenever
the cathode ray tube was in operation.

Legend has it that he then covered the cathode ray tube in thick black
paper, yet still the phosphorous-covered board emitted a subtle
luminescence. Röntgen knew then that he had discovered some type of
invisible ray that followed an unexpected path. Because he didn’t quite



understand where the ray came from, or how it worked, Röntgen named
this unknown ray an “X-ray,” with the X representing its unknown origin.

X-rays quickly caught the attention and imagination of medical and
scientific experts at the time. Thomas Edison was one of the early and
enthusiastic experimenters with X-ray technology. In 1896, he even invited
reporters to his lab to witness a series of experiments with X-rays.

Quickly believed to cure acne and heal other skin conditions, shrink
tumors, and cure cancer, X-rays offered the promise of medical miracles
without surgery. The media furthered this promise by running articles
heralding X-rays’ healing abilities, such as the 1896 Chicago Daily
Tribune article that ran with the headline, “Is the X Ray a Curative
Agent?”25

There was widespread fascination with the “magical” ability of X-rays
to reveal the vast unknown that catalyzed and encouraged their widespread
use. Salons used them for their ability to remove hair, photographers used
them to craft a far more intimate portrait, and hobbyists made or
purchased their own X-ray machines for personal experimentation.

By 1920, these magic rays were being used at airports (to inspect
luggage), the art world (to authenticate paintings), and the military (to
evaluate the structural integrity of ships, planes, and cannons). X-ray
machines even pervaded rural areas well before the electric grid had
spread to more remote regions. Generators, sometimes gasoline-powered,
added to the sheer sensory spectacle that the early X-ray machines
provided.

A well-known radiation martyr was Pierre Curie, who, along with his
wife, Marie, discovered the radioactive element radium and coined the
term radioactivity.

Although Pierre didn’t die as a direct result of his radiation-triggered
ailments, which included pervasive dermatitis and radiation sickness, he
surely would have had he not been trampled by a horse in 1906 first. His
wife, Marie, as well as their daughter, Irène, and her husband, Frédéric
Joliot-Curie, all died of radiation-induced illnesses.

Yet, the fact that people were dying because of exposure to X-rays did
little to stifle their use. A 1926 New York Times article described the fate
of Frederick Baetjer of Johns Hopkins University, who lost eight fingers



and an eye, and endured 72 surgeries as a result of his work with X-rays.26

Despite these obvious examples of X-rays’ potential for danger, they soon
expanded into use in, of all places, shoe stores.

ANOTHER EXAMPLE OF FAILED DANGEROUS
TECHNOLOGY: THE SHOE-FITTING FLUOROSCOPE

One particular use of X-rays implemented shortly after their discovery
was to provide an image of what the bones and soft tissues of feet looked
like while wearing shoes.

This device was a wooden cabinet with a space at the bottom for
customers to insert their foot inside the shoe they were considering
buying. When peering into the viewer, one could see the shape of the
bones and soft tissues of the foot while wearing the shoe and determine if
the shoe fit properly.

The X-ray was located at the bottom of the cabinet, separated from the
compartment for the customer’s foot by a thin aluminum or lead lining. It
pointed straight up, which meant that not only did the feet get irradiated,
but so did the legs, pelvises, and abdomens of the people crowded around
the contraption.

In fact, the entire body of the child being measured—along with the
parent and the salesman—was bathed in radiation; others in the shop were
also being irradiated through the walls of the machine.

The machine also irradiated the hands of the shoe salesman, who would
often reach in to the compartment to squeeze the customer’s foot during
the X-ray procedure. There were many reported cases of shoe salesmen
contracting dermatitis of the hands, and at least one shoe model had to
have her leg amputated due to a severe radiation burn.27

Shoe stores rapidly adopted foot fluoroscopes from the 1920s to the late
1940s. By the early 1950s, it is estimated that there were 10,000 of these
machines in use throughout the United States, with an additional 3,000
machines in the United Kingdom, and approximately 1,000 in Canada.28



Fig. 1.3. Pedoscope Company Advertisement, The Shoe & Leather Journal, 12 June 1938, page
73.

The manufacturers of shoe-fitting fluoroscopes also deluded parents
into believing that the machines could guarantee a better fit and, therefore,
a lower chance of impaired foot development caused by shoes that were
too restrictive. The whiffs of scientific truth gave confidence to moms
who were largely responsible for making the purchasing decisions.

In this way, the shoe-fitting fluoroscope was a perfect example of
science providing cover for naked capitalistic ambitions. Americans were
lured into sacrificing their health by a concealed effort to increase sales
for shoe retailers.

Similarly, today we’re told we need ever-increasing exposure to
wireless radiation in the name of faster download speeds and better
connectivity, when what’s primarily driving the industry’s growth is a
hunger to sell more products and services, no matter what the health costs
may be.

What is important to note here is that the foot fluoroscopy craze
happened well after American doctors and scientists knew that exposure to
X-rays was dangerous. There had already been many well-publicized
incidences of agonizing deaths from radiation exposure by so-called
martyrs to science. There were some calls to abandon the foot X-ray
machines, but it took decades for the message to be fully heard, and the
machines to fall out of use.



It wasn’t until after World War II and the dropping of the first atomic
bomb that concerns over radiation exposure grew to such a point that
governments and the public began in earnest to pursue a path toward
banning foot fluoroscopy use. In March 1948, New York City became one
of the first places to regulate the machines.29

A 1950 New York Times article noted that shoe store personnel and
customers (both adults and children) who were repeatedly exposed to the
fluoroscope throughout the year had an increased risk of suffering from
stunted growth, dermatitis, cataracts, malignancy, and sterility.30

In 1953, the esteemed journal Pediatrics published an editorial that
called for ending the practice of using shoe-fitting fluoroscopes on
children.31,32 By this time, the ball really started rolling. In 1954 the
International Commission on Radiological Protection called for the
curtailment of X-ray use for anything other than “medical procedures.”33

It still took a few more years for legislative action to protect consumers.
In 1957, Pennsylvania became the first state to outright ban the use of
shoe-fitting fluoroscopes.34 In 1958, New York City withdrew all the
fluoroscope permits it had issued. By 1960, 34 states had passed some
form of regulatory legislation.35 By 1970, there were as few as two
machines still in operation in the world.36

In the end, these radiation-spewing machines were unleashed on the
public for more than three decades, despite the dangers being well known
from the very beginning of their proliferation.

Overall, the 30-year use of deadly fluoroscopes to sell shoes is an
undeniable example of how profit so often trumps common sense. We are
living through another decades-long lag between the introduction of an
exciting new technology and the regulation of said technology by the
government.

I hope that my sharing the story of foot fluoroscopes with you here (and
the eerily similar story of the rise and fall of the tobacco industry that
you’ll read in Chapter 3) will help convince you that we can’t trust
technology companies to protect their customers’ health, we can’t trust the
government to protect consumer health, nor can we trust ourselves to
consider the potential for harm when introduced to exciting new
technologies.



We have to take measures into our own hands to protect ourselves from
exposure, to educate ourselves as consumers, and to advocate for our
health and the health of our planet to our lawmakers.

MICROWAVE OVENS USHER A MASSIVE UPTICK IN
EMFS INTO HOMES

Another innovation that extended the influence of EMFs in daily life
was the development of microwave technology. Microwaves were first
predicted by mathematical physicist James Clerk Maxwell in 1864. The
first practical application of microwaves was radar, which was first
produced in 1935 by the British physicist Sir Robert Watson-Watt and
came into more widespread use by the military during World War II.

The term radar is an acronym for radio detecting and ranging. The radar
frequencies are in the microwave range of the electromagnetic spectrum:
Some radar equipment operates in the same frequency range as does the
cellular telephone, 800–900 MHz. Other radar systems operate at higher
frequencies, around 2,000 MHz (or 2 GHz).

In 1945, radar began to be used in an entirely new way when an engineer
named Percy Spencer discovered that a peanut-cluster candy bar that was
in his pocket while he stood near a radar device known as a magnetron had
melted. Quite by accident, he had discovered that microwaves were
capable of heating food. The microwave oven has since evolved into one
of the most popular household appliances in the world.

After Spencer demonstrated that higher frequency radar, around 2.45
GHz (the same frequencies now used by many cordless phones, cell
phones, and Wi-Fi), could cook popcorn and eggs, his employer,
Raytheon, agreed that they had a new mode of cooking on their hands.
Raytheon and Spencer went on to patent the Radarange oven and brought it
to market in 1947.

The first Radarange was as big as a refrigerator. It weighed 750 pounds
and cost $5,000 (the equivalent of more than $57,000 in today’s economy).
Due to a combination of its steep cost, large size, and unfamiliar
technology, the Radarange was a commercial flop. But the concept stuck



around long enough to see the microwave oven enjoy a meteoric rise in
popularity.

By 2015, the U.S. Census Bureau37 estimated that 96.8 percent of
American households owned a microwave oven. While microwaves
undoubtedly shorten cooking times and can get dinner on the table much
more quickly, this convenience comes at a high price in terms of EMF
exposure and secondary health consequences, as your microwave, when it
is on, is likely the biggest source of radiation exposure in your home.
(Cumulatively, however, your Wi-Fi router creates a larger EMF risk.)

CORDLESS TELEPHONES AND CELL PHONES

Another novel use of microwave radiation was discovered in the 1950s,
when researchers first developed the cordless phone. Although not widely
available to consumers until the 1980s, cordless phones were quickly
embraced. According to a 1983 New York Times article,38 50,000 cordless
phones were sold in 1980. By 1982, that number had jumped to just over a
million.

Cordless phones worked by using radio waves to communicate between
the base of the phone and the handset. They started out using lower
frequencies, such as 27 MHz, and quickly grew to 900 MHz, then 2.4 GHz,
and even as high as 5.8 GHz.

The rush to switch from traditional, corded household telephones to
cordless versions meant the biggest introduction of EMFs to homes since
the widespread adoption of the microwave. But there was more to come.

As cordless phones were swelling in popularity, cell phones were just
getting started. On April 3, 1973, Martin Cooper, the Motorola engineer
who developed the world’s first working cell phone, placed the first
wireless phone call. While Cooper was undoubtedly aware that his
invention would change the way people communicated with each other,
it’s doubtful he could have ever imagined just how much the cell phone
would change life as we know it.

It took another 10 years for Motorola to develop a cell phone that was
available to the public. In 1983, the company debuted the DynaTAC—a
model that weighed 1.75 pounds and cost $3,995,39 or the equivalent of



nearly $10,000 in 2019. It took several more years for the price and the
size of cell phones to come down enough to become widely accepted.

Throughout the 1980s and early 1990s, mobile phones slowly gained
acceptance—they were quite the status symbol in the early days. It wasn’t
until the late 1990s and 2000s that cell phones truly gained mass appeal. In
1998, 36 percent of American households owned a cell phone. By 2001,
that figure was 71 percent.40

MOBILE PHONE USE EXPLODES WORLDWIDE

By 2005, 33.9 percent of the global population had a mobile
subscription, according to a 2015 Information and Communications
Technology (ICT) report.41 Ten years later, that number was up to 96.8
percent.

By the second decade of the new millennium, cell phone use around the
world had proliferated to the extent that mobile devices were more
available than the Internet, landlines, and even running water.

According to the 2016 Household Survey on India’s Citizen
Environment & Consumer Economy, 77 percent of the poorest Indians had
cell phones, while only 18 percent had access to tap water.

And their usage rates are still going up: according to a report from the
research firm IHS Markit,42 the number of global smartphones is expected
to reach six billion by 2020, up from four billion in 2016.

Cell phone usage is dependent on towers that receive and transmit radio
waves—your voice is converted into a digital stream of information that is
sent to the nearest cell tower where it is received and then sent back out to
the person on the other end of your call.

The incredible popularity of cell phones and constant desire for cell
phone coverage means that more and more cell phone towers are needed to
broadcast and receive radio waves (which are EMFs) over greater and
greater areas.

According to the World Bank, 99.9 percent of Americans have mobile
network coverage.43 This is important because if you have a cell phone
signal—even if you aren’t using your phone at that moment, or don’t even



have a cell phone—you are being exposed to radiation. When you begin
using the phone and hold it close to your body, you are being exposed to
even more.

As demands for more functionality—such as watching videos—from
mobile devices rises, the more these cell towers need to be expanded and
strengthened, with new frequencies added in order to handle demand.

In addition to receiving and transmitting radio waves, cell phone towers
are also sources of dirty electricity, as they must convert AC current from
the grid into DC, which the transmitters use for power and which charges
the backup batteries.

Of course, cell phones emit even more EMFs when you are using them
to make a call or access the Internet (whether by Wi-Fi or the cellular
network), and this exposure increases the closer you hold it to your body.

Even cell phone manufacturers admit this, because they state in their
user manuals that cell phone users should always keep their phone at least
5 to 15 millimeters away from their body. Sadly, this information typically
appears only deep inside the manual, which very few people ever read.



See How Many Cell Towers Are Near You

Cell phone antennas are pointed in all directions. This is why
getting measurements from a qualified expert, especially those that
measure the body for radio frequency (RF) as an antenna, is
important. Directional meters measure only the frequencies that the
RF meter is pointed at.

Your body is exposed from all angles, so it collects the micro-
voltage from multiple frequencies as an antenna from all directions.
Some antennas could potentially be aimed right at your home, while
others could be aimed away or have obstructions that reflect the
energy away.

To see how much cell phone radiation you are exposed to at your
home, office, or school, I encourage you to visit AntennaSearch.com.
This site is a useful tool to see the various types of frequencies and
saturation that you are exposed to in your living situation.

The best way to search is to process and view the “antenna results”
instead of focusing on the “tower results.” The antenna results
provide you with the frequencies that you are exposed to in addition
to the location relative to your home. Once the antenna results are
loaded, a list of companies appears under “multiple” and “single.”
The “multiple” are multiple antennas, or frequencies, that are
installed on each tower.

There can be as few as two transmitters or as many as several
hundred installed on one tower! Some people get a false sense of
security using this site when they see only a few antennas yet fail to
see how many transmitters are on each antenna. There could
potentially be only five antennas near your home but several hundred
transmitters when you add them all together.

In order to view the frequency and the number of transmitters you
have to click on each company’s name. When you do that the website
will open up a new window with the information about the frequency,
the power output, and the power radiated.

http://antennasearch.com/


You must do this for each company that comes up in the search
results in order to add up all the various frequencies and understand
the true saturation of your home’s location. The addresses of the
towers are also listed, so you can drive by and see the antennas for
yourself and try to determine if they are pointed toward your home or
not.

It surprised me to find out that my daily beach walks were taking
me past a grove of cell phone towers. When I investigated further, I
discovered the EMF readings (which I will teach you how to take in
Chapter 7) were 1,000 times higher on the beach than inside my
house! Now I take a different route and head south on the beach
instead of north because there are fewer cell towers there and the
radiation levels test lower.

WIRELESS INTERNET

The seeds of Wi-Fi were sown in 1985, when the FCC opened up several
bands of the EMF spectrum for communication purposes without requiring
a government license.44 The sections of the spectrum in question were 900
Hz, 2.4 GHz, and 5.8 GHz—what were referred to as “garbage bands”—
that were already being used by devices such as microwave ovens.

It took the next 14 years for engineers and corporations to develop a
regulated system that would enable devices made by different vendors to
access a wireless broadband signal. To minimize interference between Wi-
Fi signals and household appliances, Wi-Fi was developed to transmit by
bouncing between multiple frequencies.

Wi-Fi burst onto the market and into the public consciousness in July
1999, when Apple released its first laptops with Wi-Fi capability via an
adapter made by Lucent Technologies called an AirPort.

These early adapters freed laptop users from needing to be plugged into
an Internet connection while working at home, and the technology spread
quickly. We have now come to rely on and expect wireless access to the
Internet in our offices, homes, hotels, and coffee shops. Entire cities have
established virtually ubiquitous and continuous wireless access to the
Internet.



New classes of devices, such as tablets like the iPad, were developed
primarily for their ability to connect wirelessly to the Internet and allow
users to read books, play games, watch videos, and check e-mail without
needing access to a full computer.

Unlike computers, these devices are often held just inches from a user’s
face, where the radiation exposure is exponentially higher than when it is
an arm’s length away (as with a desktop).

According to a report by the PEW Charitable Trusts, in 2010 only 3
percent of Americans owned a tablet; by 2016 that number was up to 51
percent.45 And it’s expected to rise to 62 percent, or 185 million people, in
the U.S. by 2020.46 What all this connectivity also delivers is constant
exposure to radiation.

It’s not just that more people have wireless access to the Internet; we’re
spending ever more amounts of time using this wireless connection—
nearly three times as much as at the start of the 21st century.

The 2017 Digital Future Report by USC Annenberg’s Center for the
Digital Future found that Americans spend 23.6 hours per week online—
up from 9.4 hours in 2000.47 That’s more than just a lot of screen time—
it’s a lot of time being bombarded by unhealthy EMFs.

5G AND THE INTERNET OF THINGS

Riding on the popularity of Wi-Fi is the development of appliances that
use a wireless Internet connection to provide access to information,
monitoring, and reporting.

These include thermostats that you can adjust by using an app on your
smartphone; baby monitors, refrigerators, and “smart” utility meters that
report your consumption to the utility company without needing to send a
representative to read it; and virtual home assistants such as Google Home
and Amazon’s Alexa.

Collectively known as the Internet of Things, these so-called smart
devices raise concerns about privacy and security as they are vulnerable to
hacking.



But the other risk they pose is that they become yet another source of
EMF radiation and dirty electricity in your home. There were 15.4 billion
connected devices worldwide in 2015, a number that is predicted to go up
to 75.4 billion by 2025.48

And to top it all off, in order to make the Internet of Things possible we
will be forced to adopt 5G, which poses a huge risk to public health that
I’ll cover in Chapter 2.

WHAT ALL THIS CONNECTIVITY ADDS UP TO

Every scientific and technical development I’ve shared in this chapter
brings with it a mixed blessing. On the plus side, the gadgets and
technology offer greater convenience, enhanced capabilities, and a leap
forward in our ability to expand our learning. On the negative side, they
provide ever-larger exposures to EMFs in amounts that humans have never
before experienced. It is only natural to think that there would be some
health consequences of this.

One of the guiding principles I’ve used throughout my four decades of
practicing natural medicine is to compare new research to our ancestral
heritage to see how it reconciles.

Let’s apply this thinking to EMFs and compare the type and amount of
EMF fields your ancient ancestors were exposed to and the types and
levels you are subjected to today.

Your ancestors did encounter electromagnetic radiation, from their own
cells, the Earth’s magnetic field, the atmosphere’s electric field, lightning,
and, of course, the sun.

To compare that to today, when, in addition to this natural radiation, we
are continually exposed to more and more manmade electromagnetic
radiation, really isn’t a fair comparison since, as you just learned, man-
made EMFs didn’t exist until about 170 years ago. So let’s compare the
EMF exposure in the early 1900s to today.

To make an accurate comparison, we need to restrict our answer to a
specific wavelength. So let’s choose a pervasive one that nearly all of us
are exposed to, 2.4 GHz, which is very close to the frequency your Wi-Fi
and cell phones use.



So, how much of an increase in your exposure to EMF have you had in
the last 100 years?

I have posed this question to thousands of individuals in many of the
lectures I have given and no one has ever answered it correctly. In fact no
one has ever come close—because the answer is truly mind-boggling.
Typical answers are somewhere between 10 to 1,000 times more exposure
now compared to 100 years ago. The rare, courageous soul will guess a
million times more. But even this seemingly outrageous guess is off by
many orders of magnitude.

The answer is well beyond a billion. It is larger even than one trillion.
The truth is, we are exposed to one billion billion more EMFs now than we
were just 100 years ago. (In case you were wondering, a billion billion is
10 with 18 zeros.)49

(For my scientifically minded reader: Even if small amounts of
wideband frequencies existed as background radiation from the big bang
that many theorize created the universe, the manmade frequencies we
encounter today have a different shape and polarity—they are square and
pulsed—than any naturally occurring frequency. As such, you could argue
that we are exposed to infinitely more EMFs.)

Your body was never designed to be exposed to these levels of EMFs. It
takes thousands and thousands of years for evolution to do its work and for
humans to adapt to changing environments. One hundred years in
evolutionary terms is not even a tiny fraction of the time required to adapt
to this type of exponential change. Thus, it is perfectly reasonable to
suspect that there will be some health consequences from persistent
exposure to this level of radiation.



Figure 1.4: Typical daily human exposures over time of natural and manmade radio-frequency
electromagnetic power densities, plus ICNIRP safety guidelines.

Essentially, our hunger for electronic devices and connectivity turns us
into research subjects in a global health study; one that we never
consented to be part of, and one that is getting increasingly more difficult,
if not impossible, to opt out of. And one of the biggest reasons we won’t
be able to opt out is the widespread adoption of 5G—a topic we’ll unpack
in the next chapter.



CHAPTER 2

5G: THE SINGLE BIGGEST HEALTH EXPERIMENT EVER

Wireless devices, including cell phones and Wi-Fi routers, have been
around for nearly two decades. You’ve had many years to integrate these
useful technologies into your daily life. Yet suddenly it’s very urgent that
you change these behaviors. Why?

The answer is simple: 5G. This latest wireless technology is on the
verge of completely changing your electromagnetic reality.

The term 5G is an abbreviation for fifth generation, which makes it
sound like it is a simple improvement on 3G or 4G technology. But this is
a misperception, because true 5G is an entirely new creature that will use a
different part of the electromagnetic spectrum than what is already in use.

The difference between 4G and 5G is the equivalent of the difference
between a mountain stream of EMF exposure and a vast ocean of it.

This is because 5G will not replace existing wireless technology, but
rather add to it. That means every single person, not to mention every
microbe, insect, animal, and plant, will experience an exponential increase
in EMF exposure, at a frequency that has not been tested for its long-term
health ramifications.

ANOTHER CREATURE ALTOGETHER: MILLIMETER
WAVES

There are some phones and devices that claim to be 5G now, but most of
them are still using LTE (long-term evolution) technology, which uses the



same underpinnings as 3G and 4G. Whereas LTE cellular service (and
most current iterations of 5G) use radio waves that are 6 GHz or less,
eventually 5G will add a bandwidth between 24 and 28 GHz, and later it is
expected that a bandwidth above 30 GHz will be added as well.

These frequencies are structurally very different from the ones that
power 3G and 4G networks.

Part of the frequencies that 5G will ultimately use will be millimeter
waves (MMWs), so called because the length of one wave is less than 10
millimeters. This is opposed to the lower frequencies that are currently
used (and will continue to be used), which have lengths that are measured
in the tens of centimeters.

The main reason that telecommunications companies are turning to
MMWs is that their bandwidth is significantly larger than the radio waves
that current cell phone and Wi-Fi technologies use. That means a lot more
information can be carried on them, enabling data to be transmitted in
larger amounts, at a much faster speed, and with significantly shorter wait
times.

With 5G, a large number of users in small geographic areas will be able
to use MMWs at the same time much more efficiently than 3G or 4G
technology is capable of. That means people in a packed stadium for an
event will be able to make and receive calls and download data without lag
time. It also means that hundreds of thousands of smartphones and
appliances will be able to transmit and receive information within one
small geographic area.

MMWs present some challenges, however. Primarily they are easily
obstructed by physical structures such as buildings, trees, and the walls in
your office or home. They can also be easily absorbed by rain and
humidity.

This means that significantly more antennas will be required to provide
consistent and reliable coverage—not just a few more, but literally
billions of additional antennas compared to the 300,000 cellular towers
that exist today.

THE SMALL CELLS ARE COMING



In order to ensure connectivity, the 5G network will require the
installation of “small cell” stations every 300 feet or so, or every 3 to 10
houses in cities. They are called small cells because unlike the 90-foot cell
towers that 3G and 4G technology use, which are usually spaced one to
two miles apart, these antennas are small enough to be mounted on top of
utility poles, lampposts, buildings, and bus stops.

Whereas existing cell phone towers each have a dozen antennas—eight
for transmitting data and four for receiving—each small cell has enough
room for about 100 antenna ports.1

Many of these small cell stations will have 4G transmitters that allow
them to geolocate mobile devices with much more precision than what cell
companies currently get from existing cell towers. Once located, the 5G
antenna will then beam signals and information to that mobile device with
very high speed; 4G and 5G technology work together, and many 4G
transmitters will be updated to 5G over the years.

Ultimately many, if not most, homeowners can expect to end up with a
5G cell base mounted right outside or very near their home. Workplaces
and educational institutions will also be saturated with small cells. Urban
areas will be hit especially hard.

Because MMWs have a smaller wavelength than the frequencies used in
3G and 4G technologies, the antennas needed to broadcast them are also
small. Each small cell antenna uses multiple-input multiple-output
(MIMO) technology, which allows several users to send and receive
information from each antenna simultaneously.

Because each antenna uses MIMO and each base has a hundred
antennas, this is known as massive MIMO, which helps exponentially
expand the number of users and bits of information the network can serve.

It also means that there is a high probability of interference with all
those signals bouncing around in close proximity to each other. That’s
where a solution called beamforming comes in. Beamforming takes one
signal and concentrates it into a beam that takes the most direct route to a
user—kind of like GPS for cellular signals.

In fact, MMW signals cannot easily penetrate typical building materials
like wood, brick, stucco, and even regular glass without being
beamformed.



What is important to keep in mind is that these new signals from all
these extra antennas and base stations will be in addition to the EMF
swamp that we are all already swimming in. This is because 5G will not
replace existing wireless technology, but will merely add to it.

Specifically, small cell stations will have never-ending 4G LTE antennas
constantly spraying homes with RF signals used to geolocate mobile
devices, although, granted, the power of the signal will be somewhat lower
than that emitted by standard 4G cell towers.

But these small cell antennas will be so much closer to people’s homes,
especially second-story bedrooms, that RF from continuous 4G
transmitters will be flooding bedrooms with strong RF signals, much
stronger than the 4G signals from nearby existing macro cell towers.

Small cells will also send beamformed 5G signals into homes, but
primarily when a device inside the home initiates a wireless connection
(for example, when someone places a call). So the 5G data signals won’t
be constant like the 4G signals will be. When 5G data signals do come into
your home, they will be strong, focused, and harmful.

Both the 4G and 5G signals emitted by small cells are highly
problematic. As resistance to the widespread adoption of 5G and the
infrastructure it requires grows (and it is already growing strong—see the
list of groups opposed to 5G in the Resources section), 5G activists are
focusing their efforts as much on preventing 4G transmitters on small cell
stations as they are on preventing 5G transmitters on those same and
additional standalone small cells from going up in residential
neighborhoods.

THE PROMISE OF 5G

If 5G is so problematic, why are we racing to adopt it?
If you don’t consider the health ramifications, 5G seems like a pretty

appealing development. It promises to reduce many of the frustrations of
current connectivity challenges, such as dropped calls and slow download
times, and replace them with a long list of tempting benefits, including the
following:



Faster connections. The claim is that 5G will offer download speeds
of 20 gigabytes (GB) per second as opposed to a limit of 1 GB per
second with LTE. That means you can download a high-definition
movie in about a second, compared to 10 minutes with LTE.

Greater bandwidth. As I’ve mentioned, MMWs have larger
bandwidth, which means more users will be able to use the network at
the same time.

Low latency. Latency is the time it takes a sent message to be
received. Telecom companies claim that the optimal latency for 5G
will be less than a millisecond, which can be up to 100 times faster
than 4G. That means there will be virtually no delay in transmission
and reception, which then enables all manner of technology that
requires near-instantaneous communication, such as driverless cars
communicating with each other in real time while driving so as to
avoid accidents.

A massive Internet of Things. The greater bandwidth will enable the
Internet of Things—or the everyday devices and appliances that
become Internet-enabled—to become truly massive. In fact, 20.4
billion devices are projected to be connected by 2020.2

Thanks to 5G, we’ll have washing machines that order their own
detergent, refrigerators that monitor their supply levels, dialysis
pumps that pump themselves, and robots that enable doctors to
perform surgery remotely, among other technological developments
that haven’t even been imagined yet.

Smart cities. The Internet of Things will extend beyond the walls of
your home, into your city and onto your roads. Smart utility meters
are already sending usage information from individual homes back to
utility companies.

In a 5G-enabled future, street lights, water mains, sewer systems,
and runoff pipes will all be sending continuous information to utility
companies so that the city’s energy grid and infrastructure can be
monitored on a minute-by-minute basis, as can traffic, parking
spaces, and public surveillance.



All this efficiency will require continuous transmitting and
receiving of signals. The rollout of smart cities has been in the works
since 2017, when Verizon announced its plans to roll out 5G in 11
cities, including Atlanta, Miami, Seattle, and Washington, D.C.,3
while AT&T declared in 2018 it would pilot the technology in 12
cities, including Charlotte and Raleigh, North Carolina, as well as
Oklahoma City and another 9 cities by mid-2019.4,5

A connected rural population. As I’ll discuss in greater detail later
in the chapter, the FCC is talking a big game about how 5G will
increase broadband access in rural areas of the country.

At its root, 5G is about ushering in a new era of computer-assisted
living, as well as what’s already being touted as a “fourth industrial
revolution” as every part of manufacturing will also be impacted by the
adoption of smart technologies.6

THE REAL REASON 5G IS BEING DEPLOYED—IT’S
NOT FOR YOUR BENEFIT

The telecom industry is touting 5G as a necessity for modern life—
something that will take us out of the “stone ages” of technology into a
new frontier of appliances that do much of our everyday labor for us. But
all this posturing about the public good is really just a ruse for creating
ever-higher demand for connectivity and the products that are equipped to
capitalize on that connectivity.

It’s also about creating a captive audience. Not having to install cable
saves money for the telecom companies. As the website TelecomPowerGra
b.org put it:

5G will not necessarily bring broadband to underserved or rural
communities. . . . It will not solve the digital divide. . . . And 5G will
not immediately improve cell phone service, or assist first-responders
in an emergency.

Then what’s the real purpose of 5G? This massive build-out of
“small cell” wireless infrastructure is to enable telecom companies to

http://telecompowergrab.org/


beam their signals into homes and apartments without having to
install a cable. It’s that simple.

And that’s all after 5G is a reality. Now, as it is being built out, there are
vast amounts of money being spent and earned. The investment required to
upgrade the infrastructure necessary to fulfill the promise of 5G
connectivity is estimated at $200 billion a year according to a study by
IHS Markit and commissioned by Qualcomm Technologies.7

Small cells, antennas, chips, satellites, and all-new hardware (phones,
appliances, utility meters, and cars) will be required to communicate with
the signals transmitted by the new hardware. For that investment, the same
report estimates that 5G will produce $12.4 trillion in global economic
output by 2035 and produce as many as 22 million jobs. Once 5G is up and
running, it is predicted to produce $250 billion annually by 2025 just for
providing the service.8

Make no mistake, 5G is absolutely big business. It isn’t about human
good; it’s about the wireless industry’s bottom line. Here’s how former
FCC Chairman Tom Wheeler described it in a speech at the National Press
Club in 2016:9

If something can be connected, it will be connected in the 5G
world; but with the hundreds of billions of microchips connected in
products from pill bottles to plant waterers, you can be sure . . . the
biggest Internet of Things application has yet to be imagined. . . .

To make this work, the 5G build-out is going to be very
infrastructure intensive, requiring massive deployment of small cells.
. . . The United States will be the first country in the world to open up
high-band spectrum for 5G networks and applications, and that’s
damn important.

Chillingly, he added, “We won’t wait for the standards.”

YOU WON’T BE ABLE TO OPT OUT OF 5G COVERAGE
—OR THE RADIATION THAT COMES WITH IT



A big piece of that “massive deployment” Wheeler referred to is low-
orbit satellites. Because MMWs can’t travel very far as they are absorbed
by humidity and rain and can’t penetrate buildings, satellites will be
required to transmit and receive signals to and from users on the Earth in
order to offer blanket coverage of urban and rural areas.

And not just a couple of satellites, either, but as many as 50,000,
launched by companies including SpaceX, OneWeb, and Boeing.10

Although it sounds futuristic, these satellites have already begun to be
launched into space: The first operational satellites were launched by
OneWeb in February 2019 and SpaceX in May 2019.11

These satellites will ultimately blanket the entire Earth in a field of
MMW radiation that will be impossible to escape from.

In an open letter to medical organizations by the Global Union Against
Radiation Deployment from Space (GUARDS), an international coalition
against global Wi-Fi from space, scientists describe these satellites
“flooding the planet with microwave radiation” as a violation of human
rights:12

Space-based microwave radiation deployments threaten to inundate
the planet with RF radiation without informed individual consent or a
meaningful option for individual avoidance.

5G ANTENNAS WILL EVEN INFILTRATE YOUR HOUSE

You may be thinking that since MMWs have difficulty penetrating
through walls that you might be protected inside your home. Sadly, this is
not the case. So-called smart appliances that use 5G technology will
essentially turn your kitchen, laundry room, and outer walls into small
cells.

Even the light bulbs in your home may become 5G transmitters.
Starting in 2017, researchers at Brunel University London began
developing light bulbs that use both visible light communication (VLC),
also known as Li-Fi, which uses the rapid flickering of LED light to
transmit digital communication, and MMW 5G technology to create high-
speed home wireless networks.13,14



Even if you use non-LED light bulbs and don’t purchase smart
appliances, MMWs may be able to find their way into your house. As
reported by Alasdair Philips, technical director of EMFields Solutions:

Whether mm-waves will penetrate homes depends on many
factors. Above 30 GHz the waves can slip through long slots such as
those around PVC window frames as the metal cores are surrounded
just by PVC extrusions. This makes it difficult to shield at the scale
of housing.15

There truly may be no escape.



Quiz: A primary physical effect of 5G, which relies primarily on
the bandwidth of the millimeter wave, that many may be able to sense
is:

Coldness

Paralysis

Hallucinations

Pain

All of the above

THE HEALTH DANGERS OF MMW EXPOSURE

As of this writing, I am unaware of any studies that look at the effects of
prolonged exposure to MMWs, much less at the effects of MMW exposure
that happens at the same time as exposure to other common EMF
frequencies (such as those emitted by 4G phones).

However, there are some things we already know about the health
effects of MMWs. Ironically, MMWs have been used in Eastern Europe
for years as a complementary therapy for ulcers, cardiovascular disorders,
and cancer, and there are journals devoted to this subject in that part of the
world.

Researchers have examined the health effects of this treatment. Their
studies found that up to 80 percent of people can sense the presence of
MMWs on their skin,16,17 as well as increased electrohypersensitivity,18

particularly in postmenopausal women.19

Russian scientists also conducted research as early as the 1970s on the
health effects of exposure to millimeter radiation. This research wasn’t
available for decades because the U.S. Central Intelligence Agency



collected and translated the published research but did not declassify it
until the 2010s.

A 1977 paper by the Russian researcher N. P. Zalyubovskaya, which was
declassified in 2012, compared the effects of radiation in the range of 5–8
millimeters and density of 1 milliwatt/cm2 on rats and mice that were
exposed for 15 minutes a day for 60 days and people who worked with
millimeter generators.20 The study reported:

Morphological, functional, and biochemical studies conducted in
humans and animals revealed that millimeter waves caused changes
in the body manifested in structural alterations in the skin and
internal organs, qualitative and quantitative changes of the blood and
bone marrow composition, and changes of the conditioned reflex
activity, tissue respiration, activity of enzymes participating in the
processes of tissue respiration and nucleic metabolism. The degree of
unfavorable effects of millimeter waves depended on the duration of
the radiation and individual characteristics of the organism.

In the minimal additional research recently conducted on the subject,
MMW technology was linked to a number of potential health problems,
including:21–25

Eye problems such as lens opacity in rats, which is linked to the
production of cataracts26 and eye damage in rabbits27,28

Impacted heart rate variability, an indicator of stress, in rats29–31 and
heart rate changes (arrhythmias) in frogs32,33

Modified structure and function of cellular membranes34

Suppressed immune function35

Effects on bacteria, including depressed growth and increased
antibiotic resistance36

No studies have been done to assess what might be a safe threshold for
MMW exposure, a fact that led Washington State University biochemistry



professor Dr. Martin Pall, one of the leading voices on the dangers of
EMFs, to declare:

Putting in tens of millions of 5G antennae without a single
biological test of safety has to be about the stupidest idea anyone has
had in the history of the world.37

Research compiled by the founder of ElectricSense.com and author of
EMF Practical Guide Lloyd Burrell38 and others39,40 suggests the
proliferation of 5G could turn into nothing short of a public health disaster.

MMW EXPOSURE CAN CAUSE PAIN

MMWs are known to penetrate human skin tissue at a depth of 1 to 2
millimeters,41,42, and to cause pain in the skin.43 This is likely because
MMWs trigger the nerve cells in the skin known as nociceptors that alert
the brain of potentially damaging stimuli by eliciting a pain response.

Another suggested reason for the pain response is that sweat ducts in
human skin act as antennae when they come in contact with MMWs.44 In a
2016 letter to the FCC, Dr. Yael Stein of the Hadassah Medical Center in
Jerusalem, Israel, who has studied 5G MMW technology and its
interaction with the human body, wrote:45

Computer simulations have demonstrated that sweat glands
concentrate sub-terahertz waves in human skin. Humans could sense
these waves as heat. The use of sub-terahertz (millimeter wave)
communications technology (cell phones, Wi-Fi, antennas) could
cause humans to percept physical pain via nociceptors. Potentially, if
5G Wi-Fi is spread in the public domain we may expect . . . more
cases of hypersensitivity (EHS), as well as many new complaints of
physical pain.

The U.S. Department of Defense knows very well that MMWs cause
pain, because it uses these extremely high frequencies in crowd control
weapons known as the Active Denial System (ADS).46 The ADS has the
ability to cause a severe burning sensation that feels almost as if the skin

http://electricsense.com/


might catch on fire.47 As a result, people exposed to the ADS will
instinctively retreat.

5G COULD ALTER ALL BIOLOGICAL LIFE AND
CHANGE THE ENVIRONMENT IN UNFORESEEN WAYS

As you’ll learn more about in Chapter 4, it’s not just human health that’s
at stake, but also insects, plants, animals, and microbes, especially since
MMWs are absorbed by both plants and rain. Widespread MMW exposure
could even pose a danger to the food supply via its potential absorption by
plants. Studies have already shown that MMWs may invoke stress protein
changes in plants such as wheat sprouts.48

Insects, being millimeter-size creatures, serve as mini-antennas for
MMWs. A recent review of the world literature on plummeting insect
populations predicts the extinction of 40 percent of the world’s insect
species over the next few decades, even without the implementation of
5G.49

Because humans and animals rely on plants for food, the use of 5G
could well result in foods’ nutritional value being degraded further than it
already is, due to our industrial agriculture practices depleting soil
nutrients and coating our environment with harmful pesticides. Or worse,
it could result in a radical reduction of our ability to produce enough food.

And, as I will cover in Chapter 4, low levels of nonionizing radiation
have already been linked to disturbances and health problems in birds and
bees, with bees in particular being problematic for human health because
of the crucial role they play in pollinating so many of the plants needed to
provide our food.



In Addition to Being Potentially Deadly, 5G Infrastructure Is
Unsightly

Although they have the name “small cell,” the equipment that
houses the transmitters and receivers of the 5G signal are not that
small. While the antennas can reside at the top of a utility pole, other
equipment must be housed in a box that is the size of a small
refrigerator.

These boxes must either go on the ground near the pole (in concept
designs they are often depicted as being disguised as a mailbox), or
attached to the pole itself. With small cells needing to be placed
within 500 feet of each other, that’s a lot of visual and spatial real
estate eaten up by 5G.

This has raised legitimate concerns about aesthetics and property
values. A 2005 study published in The Appraisal Journal found that
38 percent of survey respondents felt that a cell phone tower being
built in close proximity to their house would reduce their property
value by 20 percent or more.50

Additionally, a 2014 survey of homebuyers and renters by the
National Institute for Science, Law, and Public Policy (NISLAPP)
found that 94 percent are less interested in and would pay less for a
property located close to a cell tower or antenna. And 79 percent said
they absolutely would not rent or buy property within a few blocks of
a cell tower.51

With 5G, nearly everyone in urban and semi-urban areas is
ultimately likely to have a small cell close to their house. This could
precede a major correction in the housing market, one of the biggest
drivers of economic stability.

THE FCC GIVETH, AND THE FCC TAKETH AWAY



In reality, the urgency the FCC claims to have about bringing broadband
to underserved populations appears to be a cover for rushing through
legislation that gives more power and money to the wireless industry and
takes away autonomy and revenue from the states, cities, and towns that
own the property that will house 5G infrastructure.

As FCC Chairman Ajit Pai said in a September 2018 press conference to
announce the FCC’s 5G Fast Plan, “We cannot let today’s red tape strangle
the 5G future.”

In 2018, the FCC passed rules that cap the fees local jurisdictions can
charge telecom companies for housing small cells to $270 per year—when
municipalities had routinely been getting a few thousand dollars for each
site. This new policy also set a constrictive timeline for cities and counties
to approve the addition of small cells to existing structures (60 days) as
well as newly constructed sites (90 days).

Worse yet, it virtually eliminated the rights of cities to say where 5G
antennas are allowed and where they aren’t. As a result, citizens will not
be able to prevent installation of 5G cell bases outside their homes.

Multiple cities, including Los Angeles, sued to overturn these new rules.
But in January 2019, the U.S. Court of Appeals for the 10th Circuit sided
with the FCC and the wireless industry, essentially abandoning the public’s
health.52

EVEN TELECOMMUNICATIONS EXECS ADMIT
THEY’VE DONE NO SAFETY STUDIES

Speaking at a press conference in December 2018 regarding 5G
technology and its impact on the American people and economy, U.S.
Senator Richard Blumenthal of Connecticut said:53

The stark simple fact is, the health hazards are unknown and
unstudied, and that is a sign of neglect and disregard on the part of
the Federal Communications Commission that seems unacceptable. . .
. There have been no answers so far, the FCC has basically said
everything’s fine, but in order to reach a conclusion about the health
and safety of this new technology, we need fact.



Two months later, during a February 7, 2019, hearing of the Senate
Commerce, Science, and Transportation Committee, Blumenthal
questioned telecommunications industry representatives about whether
they’d invested any money into studying the health effects of their much-
touted 5G rollout.

How much money has the industry committed to supporting
additional independent research, and I stress independent research?
And is that research ongoing? Has it been completed? And where can
consumers look for it?

To which one of the lobbyists replied:

Safety is paramount. . . . We rely on the findings of the FDA and
others . . . to keep all of us safe. There are no industry-backed studies
to my knowledge right now. . . . We’re always for more science. We
also rely on what the scientists tell us.

So here we have the truth of the vicious cycle that the wireless industry
has created. They have captured the Federal Communications Commission
(FCC), as we’ll discuss more in Chapter 3, and they use the FCC’s claim of
proof of safety as justification for the 5G deployment.

This is an absolutely brilliant business strategy but beyond devastating
from a health perspective. (You’ll learn more about the many tactics the
telecom industry uses to present a narrative that its technologies are safe
in Chapter 3.)

Blumenthal pressed: “So, essentially, the answer to my question—How
much money?—zero.”

And again, the concession: “To my knowledge there’s no active studies
being backed by industry today.”

Ultimately, Blumenthal summed up our 5G travails quite succinctly:
“We’re kind of flying blind here, as far as health and safety is concerned.”

THE SCIENTIFIC COMMUNITY IS SPEAKING OUT—
BUT IS ANYONE LISTENING?



The scientific community is also concerned about the 5G rollout. In
fact, in 2017 more than 180 doctors and scientists from 35 countries
signed a petition54 that calls upon the European Union to enact a
moratorium on the rollout of 5G due to the potential risks to wildlife and
human health. In it, they wrote:

We the undersigned, more than 180 scientists and doctors from 35
countries, recommend a moratorium on the roll-out of the fifth
generation, 5G, for telecommunication until potential hazards for
human health and the environment have been fully investigated by
scientists independent from industry.

And as of October 29, 2019, 171,798 scientists, doctors, environmental
organizations, and citizens from 201 nations and territories have signed an
International Appeal to Stop 5G on Earth and in Space.55

SMALL REASONS FOR HOPE: A BRIEF HISTORY OF
RESISTANCE TO 5G

Although 5G appears to be as unstoppable as a runaway freight train,
there are some city and national governments around the world and in the
U.S. who have at least constructed some speed barriers.

Around the World

Florence, Italy56 
April 2019

The mayor of Florence refused to grant permission for individual 5G
towers until the city developed an overarching plan that considers the
public health ramifications of such a plan, citing the precautionary
principle and the “uncertainty of supranational and private organizations”
(such as ICNIRP) that “have very different positions from each other,
despite the huge evidence of published studies.”



The Italian government has been forced by its supreme court to inform its
citizens about the health effects of EMFs and talk about precautionary
measures, partially based on the actions of the Phonegate Alert
association.57

Netherlands58 
April 2019

Members of the House of Representatives called for studies of the health
effects of 5G before any rollouts begin.

Germany59 
April 2019

Nearly 55,000 Germans signed a petition asking Parliament (the
Bundestag) to stop the rollout of 5G frequencies, due to “scientifically
justified doubts about the safety of this technology.”

Canton of Vaud, Switzerland60 
April 2019

The Grand Council of Vaud, in Switzerland’s third-largest region,
approved a moratorium on permits for 5G antennas until the Swiss Federal
Office for the Environment conducts and delivers a final report on the
health and environmental ramifications. One Swiss newspaper declared, in
part, “[Telecom] operators are furious.”

Geneva, Switzerland61 
April 2019

Following in Vaud’s footsteps, the Grand Council of Geneva also voted to
institute a moratorium on 5G rollout. They went one step further than their
counterparts, however, by calling on the World Health Organization
(headquartered in Geneva) to investigate and report on the health effects
of such a rollout.



Rome, Italy62 
March 2019

In the face of the first 5G networks opening in Rome, a resolution of the
XII municipality of the city, which passed with 11 votes in favor and 3
abstentions, asks “the mayor to stop the 5G trial and not to raise the limit
values in the threshold of electromagnetic radiation avoiding the
positioning of groups of mini-millimeter antennas on homes, schools, day
centers, recreation centers street lamps and more.”

Russia63 
March 2019

The Russian Ministry of Defense refused to transfer frequencies for 5G to
telecommunications companies, saying it was “too early” to do so.

Belgium64 
March 2019

The Environment Minister of Brussels called off the implementation of a
5G pilot program due to concerns about radiation exposure, saying “the
people of Brussels are not guinea pigs whose health I can sell at a profit.
We cannot leave anything to doubt.” Many governing bodies of the
European Union (EU) are headquartered in Brussels, including the
European Commission, Council of the EU, and the European Council.
Could it be that they don’t want to participate in the 5G public health
experiment?

American Cities and States Fighting Back

San Francisco, California65 
April 2019

In a unanimous decision, the California Supreme Court upheld a city
ordinance from 2011 that requires a permitting process for antennas to be
placed on utility poles and other city infrastructure.



Hallandale Beach, Florida66 
April 2019

A unanimous city resolution called on the Florida legislature and federal
government to study the health effects of small cells and develop
guidelines for the installation of 5G infrastructure that protects public
health.

Montana67 
March 2019

The Montana House passed a resolution calling on Congress to amend the
Telecommunications Act of 1996 to allow health considerations to be
taken into account when determining the location of small cells in
residential areas. As of this writing, a Senate version of the resolution was
still in committee.

Portland, Oregon68 
March 2019

The city filed a lawsuit against the FCC over the commission’s rules that
limit how much cities can charge telecommunications companies to use
city property as transmitter sites, saying that the low, FCC-approved fees
(capped at $270 per site) would cost Portland up to $10 million in lost
revenue, as other cities charge up to $3,000 per site. The city also voted on
a resolution to require the FCC to investigate the health effects of 5G and
to make that information available to the public.

Palos Verdes, California69 
January 2019

An update to the municipal code created stringent restrictions on where
telecommunications towers and antennas can be located, unless an
exception is granted.



New Hampshire70 
January 2019

A bill was introduced in the New Hampshire House of Representatives to
study the environmental and health effects of 5G. It passed the House and,
as of this writing, was being reviewed by a Senate committee. Language in
the bill asked, “Why have 1,000s of peer-reviewed studies, including the
recently published U.S. Toxicology Program 16-year $30 million study,
that are showing a wide range of statistically significant DNA damage,
brain and heart tumors, infertility, and so many other ailments, being
ignored by the Federal Communications Commission (FCC)?”

Fairfax, California71 
January 2019

With an eye toward protecting public health, Fairfax passed an urgency
ordinance to its municipal code that prohibits small cells in residential
zones, requires a 1,500-foot separation between small cells, and requires
the city to study the viability of a fiber-optic cable network as an
alternative to small cell technology.

San Rafael, California72 
December 2018

This Bay Area city passed an ordinance to protect residential
neighborhoods from small cells. This one requires a 500-foot setback from
residential districts and 500 feet of separation between small cells.

Sonoma, California73 
November 2018

The Sonoma City Council passed an ordinance requiring a test by a
licensed radio-frequency engineer to measure the frequency and power
levels emitted by each small cell facility, and giving notice to all property
owners within 500 feet of a proposed telecommunications infrastructure



site. The ordinance also requires that pole-mounted antennas be no less
than 1,500 feet apart.

San Anselmo and Fairfax, California74,75 
October 2018

Inspired by Mill Valley’s ordinances, the Fairfax Town Council passed an
ordinance requiring 1,500 feet between small cells and appointed a
committee to explore alternatives to small cells. The San Anselmo Town
Council passed an ordinance requiring notification to residents within 300
feet of a proposed small cell antenna.

Burlington, Massachusetts76 
October 2018

The city’s small cell equipment committee created a policy that requires
an application fee of $500 for each proposed small cell site and an annual
recertification fee of $270. The policy caused Verizon to withdraw its
applications, citing concerns about the precedent the policy set and
questions regarding its legality.77

Booneville, Arkansas78 
September 2018

The city proposed an ordinance that would, among other things, restrict
new cell towers to industrial areas.

Mill Valley, California79 
September 2018

The city council of this Bay Area enclave voted unanimously to prohibit
new or updated towers in residential zones and to require a minimum
distance of 1,500 feet between small cells.

Petaluma, California80 
July 2018



Petaluma updated its municipal code to protect residents against adverse
health effects of 5G by station, including the provision that “no small cell
shall be within 500 feet of any residence.”

Monterey, California81 
March 2018

City planning commissioners voted 7 to 0 to deny Verizon’s application
for a small cell tower to be placed in a residential neighborhood.

Walnut, California82 
October 2017

One of the first cities in California to push back against the 5G rollout,
Walnut updated its municipal code to say that “Telecommunication towers
and antennas shall not be located within 1,500 feet of any school (nursery,
elementary, junior high, and high school), trail, park or outdoor recreation
area, sporting venues, and residential zones.”

Pennsylvania83 
June 2017

The Pennsylvania Public Utilities Commission stripped antenna-
distributing companies of their utility status, requiring them to go through
a standard permitting process to install new poles and taking away their
ability to use “certificates of public convenience” to put poles wherever
they choose.

Palm Beach, Florida84 
May 2017

Palm Beach and a few other coastal communities lobbied to get a law
passed that exempts them from another state law that places strong
restrictions on local governments’ influence over where 5G small cells are
installed. Palm Beach Town Manager Tom Bradford was quoted as saying,
“We have been carved out . . . That law does not apply to us.” Palm Beach



is home to Donald J. Trump’s Mar-a-Lago resort. Could the fact that the
president’s home is exempted from requisite 5G coverage be mere
coincidence?

Mason, Ohio85 
May 2017

It’s not just cities on the coasts that are concerned about 5G; the town of
Mason, Ohio, passed an ordinance that prohibits small cells in residential
areas or within 100 feet of property that is used for residential purposes. It
also established that small cells must be 2,000 feet apart unless collocated.

Warren, Connecticut86 
December 2012

The city adopted a special permit for telecommunications facilities and
towers that urges the Connecticut Siting Council—which, according to
state law, has jurisdiction over the placement of towers and antennas—“to
locate towers and/or antennas in a manner which protects property values,
as well as the general safety, health, welfare and quality of life of the
citizens of Warren and all those who visit this community.”

THE BEST ALTERNATIVE TO 5G—FIBER-OPTIC
NETWORKS

To be clear, I’m not suggesting that we go back to our pre-Wi-Fi ways.
Rather, I believe the best way for us to improve connectivity with safer,
more reliable, and faster service for all Americans is to use fiber-optic
cables instead of small cells broadcasting 4G and MMWs.

This isn’t just a theory. Two American cities have introduced municipal
fiber-optic broadband systems to great success: Chattanooga, Tennessee,
and Longmont, Colorado. Chattanooga’s municipal electric company, the
Electric Power Board, built the system with assistance from federal grant
money.



In the first three years of the broadband network’s existence (2009–
2012), home values in Chattanooga increased 14 percent and median
household income rose 13.5 percent, even as the state government cut
nearly 3,000 jobs.87 In 2014, Longmont Power & Communications rolled
out NextLight, its municipal broadband system that allows residents to
download data at a rate of one gigabit per second for about $50 a month.88

A 2018 156-page report by the National Institute for Science, Law, and
Public Policy provides an excellent, in-depth look at the benefits of a
wired Internet system over the wireless one we seem hell bent on making
the status quo for decades to come. In this report, the author, Timothy
Schoechle, Ph.D., writes:

Wired infrastructure is inherently more future-proof, more reliable,
more sustainable, more energy-efficient, and more essential to many
other services. Wireless networks and services are inherently more
complex, more costly, more unstable, and more constrained. . . .

Millimeter wave (e.g., 5G wireless) backhaul is at best an on-the-
cheap solution favored by corporations looking for short-term profits.
It is wholly inadequate for a number reasons, among which is that it
depends on an invasive and unstable complex millimeter wave
hardware/software prone to (sometimes-planned) obsolescence.

This complex approach contrasts sharply with the simplicity of
basic future-proof fiber/hardwired facilities. At the same time, the
wireless approach provides fewer jobs (most of its jobs are in the area
of technical/software) and is subject to line-of-sight limitations,
interference, asymmetric service, slow data rates, congestion
problems, and potential public health risks.

You may fear that wired connections are bound to be slower than the 5G
speeds we’ve been promised by the FCC, Cellular Telecommunications
Industry Association (CTIA), and telecommunications companies, but
even ancient phone lines have been shown to be able to deliver gigabit
data rates, and fiber-optic cables have a proven ability to deliver 1.4
terabits of data per second,89 orders of magnitude higher than 5G.



Any reductions in speed and wait times that wired systems may have
over 5G are well worth the trade-off in public and environmental health. If
government—whether it be municipal, state, or national—invested in a
wired infrastructure, we’d ensure that the Internet remains accessible to
all, instead of at the mercy of a handful of companies determined to push
their moneymaking agenda over concerns of the public good.

We simply need more resources directed to improve fiber-optic
technology. Recent simple innovations of using a vibrating plow that
requires only one person and equipment rental to hook up your home to
the central neighborhood fiber-optic line will serve to minimize the cost of
connecting fiber-optic cables in your home.90

The ray of hope here is that there are ways to have the connectivity
you’ve come to love and rely on that don’t inflict massive amounts of
harm on living creatures on this planet.

Know that as you continue to read this book, you’ll learn ways to
protect your body from the threat of wireless technologies—including 5G
—from the inside out, as well as ways to reduce your exposure, and the
damage it can cause.

But first, I want to dive a little deeper into how we ended up living in
such an EMF-saturated swamp in the first place. It will be even more of a
wake-up call that we shouldn’t allow the wireless industry to prioritize its
profits over our health.



CHAPTER 3

CELL PHONES ARE THE CIGARETTES OF THE 21ST CENTURY

Perhaps right about now you are thinking to yourself, If EMFs are so
bad, why isn’t anybody doing something about it? Moreover, Why are we
only continuing to adopt more and more devices that have the potential to
harm our health?

I am so glad you asked because I find the truth to be quite a sickening
tale. You might too when you learn how these companies have valued their
profit over your health, and your family’s health.

The story of how EMFs became such an integral part of our
environment—despite mounting evidence that they harm human and
environmental health—shares many parallels with the history of tobacco
use.

Many tend to forget that the tobacco industry, like the wireless industry
today, adopted a policy of denial and silence to the overwhelming science
documenting the biologic damage and health hazards caused by cigarettes.
It effectively stuck to this tactic for decades.

I believe that when you see the parallels between the tobacco and the
wireless industries, you’ll be motivated to reconsider how much you use
cell phones and other wireless devices.

If you want to review all the sordid strategies the tobacco industry
successfully and brilliantly deployed that prematurely killed millions of
people, I encourage you to read Harvard University professor Allan M.
Brandt’s comprehensive review, Inventing Conflicts of Interest: A History
of Tobacco Industry Tactics1 and former assistant secretary of labor for



occupational safety and health David Michaels’ book Doubt Is Their
Product: How Industry’s Assault on Science Threatens Your Health.

THE TOBACCO INDUSTRY PURPOSEFULLY LIED TO
THE PUBLIC FOR DECADES

As early as the 1950s, there was a powerful consolidation of scientific
evidence showing smoking led to serious respiratory and cardiac diseases.
Yet it took 50 years before health concerns about smoking became
pervasive enough for smoking rates to drop significantly.

How did we stay in the dark for so long?
The tobacco companies’ guiding light through it all was the public

relations firm they hired in the 1950s, Hill+Knowlton Strategies. Rather
than play the losing game of simply denying facts, Hill+Knowlton
proposed brilliant strategies the wireless industry would later co-opt.

It is revealing to review the bullet points below from a leaked document
outlining the objectives of tobacco company Brown & Williamson at the
time:

Objective No. 1: To set aside in the minds of millions the false
conviction that cigarette smoking causes lung cancer and other
diseases; a conviction based on fanatical assumptions, fallacious
rumors, unsupported claims, and the unscientific statements and
conjectures of publicity-seeking opportunists.

Objective No. 2: To lift the cigarette from the cancer identification as
quickly as possible and restore it to its proper place of dignity and
acceptance in the minds of men and women in the marketplace of
American free enterprise.

Objective No. 3: To expose the incredible, unprecedented, and
nefarious attack against the cigarette, constituting the greatest libel
and slander ever perpetrated against any product in the history of free
enterprise. . . .

Objective No. 4: To unveil the insidious and developing pattern of
attack against the American free enterprise system, a sinister formula



that is slowly eroding American business with the cigarette obviously
selected as one of the trial targets.2

Martin Blank, Ph.D., a leading expert on the health dangers of EMFs,
suggests in his book Overpowered rereading these objectives while
replacing cigarette with cell phone and smoking with using cell phones.
The result is quite clarifying, and quite chilling.

FUNDING BIASED RESEARCH

By paying scientists directly to perform studies, the industry could
hand-select researchers who were already biased toward believing that
cigarettes were safe. By doing so, tobacco companies also created
conflicts of interest, as even impartial researchers can be influenced by a
desire to keep their funders happy.

As an example, a 1997 review by researchers at Washington College in
Maryland looked at 91 studies that investigated a possible link between
tobacco and cognitive performance. They analyzed the results of each
study as well as the source of funding, and they saw a clear difference in
findings of studies that received funds from the tobacco industry versus
those that did not.

The study authors wrote, “Our analysis shows that researchers
acknowledging tobacco industry support were considerably more likely to
arrive at a conclusion favorable to the tobacco industry, versus those
researchers not acknowledging industry support.”3

By pumping out more studies, the tobacco companies could claim that
the science regarding the health effects of tobacco use was inconclusive,
all the while pretending to be committed to public well-being.4

Even a 1964 report by the U.S. Surgeon General that reviewed 7,000
articles relating to smoking and disease and concluded that cigarette
smoking was a cause of lung cancer and laryngeal cancer in men and a
probable cause of lung cancer in women didn’t result in new government
regulations or a decrease in public demand. That report cued the tobacco
industry to fund even more studies.



A wide-ranging and long-lasting secondary effect of this approach was
to introduce a culture of skepticism of science itself. Ultimately, by
making science fair game in the battle of public relations, the tobacco
industry set a destructive precedent that would affect future debates on
subjects such as food, global warming, pharmaceuticals,5 and, yes, EMFs.

SPENDING MILLIONS TO SWAY LEGISLATORS

Hill+Knowlton guided its tobacco clients to form a separate entity to
lobby for legislation and regulatory rules that were friendly to their
industry. The Tobacco Institute was formed in 1958 and quickly became
one of the most powerful and well-funded lobbying organizations in
Washington, D.C.

It empowered tobacco companies to buy favorable treatment by the
government while evading the perception that they were doing so. After
all, it was a separate entity. The Tobacco Institute went on to operate for
more than 40 years.

Although the tobacco industry managed to escape liability and major
regulation for more than four decades, eventually its stranglehold on the
American public came to an end. In March 1997, nearly 30 years after
smoking was strongly linked to the dramatic rise of lung cancer, Liggett
Group, the smallest of the country’s five leading cigarette makers, finally
admitted that smoking causes cancer.6,7 The other tobacco companies soon
followed suit.

The admissions of harm were instrumental in swaying public opinion.
For example, the first government-mandated warnings on cigarette
packages appeared in 1965 when approximately 45 percent of Americans
smoked, and that percentage did not decline significantly until 1977, when
it reached 36 percent. It wasn’t until 1989 that the number dropped below
30 percent. In 2018, the number fell to its lowest ever—16 percent.8

What makes all this history acutely tragic is all the lives that were lost.
Even the conservative Centers for Disease Control and Prevention (CDC)
estimated in November 2018 that nearly half a million people in the U.S.
continue to die every year from cigarette smoking, despite the fact that the



percentage of smokers had decreased by more than 50 percent from
previous years.9

Therefore, the 50 years of tobacco industry denial easily resulted in tens
of millions of needless deaths and suffering in the U.S. and many hundreds
of millions worldwide.

This deeply saddens me, as my own mother was one of its victims. She
smoked from a young age, and although she quit in her late 70s, the
damage was done. She developed chronic obstructive pulmonary disease
(COPD), required regular oxygen therapy with daily breathing treatments,
and eventually died prematurely from complications.

CREATING CONFLICTS OF INTEREST

It seems that the wireless industry has carefully studied the strategies
the tobacco companies used to deny the health risks associated with their
products for more than 50 years. In fact, in the past two decades, many big
players in the wireless industry have hired Hill+Knowlton, including
Motorola and Virgin Mobile as well as a wide variety of other tech
companies engaged in the wireless industry.

In that time, telecommunications companies have regularly funded
studies to assess the health risks of their mobile devices, just as the
tobacco companies did before them. Ostensibly, this appears to be an
approach designed to help protect consumers. Yet we know that when a
company funds research into its own products, it creates a powerful
conflict of interest that distorts findings in favor of whomever financed
the study.10–12

A major push to produce supportive research began in 1994 by the
wireless industry trade group CTIA, which, at that time, was headed by
Tom Wheeler (remember his name, as he went on to become chairman of
the FCC in 2013).

This effort came about after David Reynard, a widower, filed a lawsuit
against wireless phone manufacturer NEC Corporation of America. In late
1993, Reynard appeared on Larry King Live, where he shared how his wife
regularly used an NEC wireless phone before developing the brain tumor
that killed her.



In Reynard’s mind, the connection between his wife’s cell phone use and
her cancer was clear, and he called for greater safety measures. His story
went viral, and shares of telecom stocks plunged in the aftermath.

In order to produce a counter-narrative, the CTIA handpicked Dr.
George Carlo, a scientist who was known for his industry-friendly
scientific findings, to be the founding director of the Wireless Technology
Research project (WTR), an industry-funded research group.

Before heading the WTR, Carlo had conducted research into the safety
of breast implants as well as low levels of dioxin exposure. In both
instances, Carlo’s research was funded by the industries involved. And in
both cases, Carlo found only minimal or no health risks.

He likely seemed to the CTIA to be the perfect person to further the
wireless industry’s efforts to at least muddy the scientific waters, if not
refute any evidence of harm altogether—though that’s not what came to
pass, as Carlo would eventually warn wireless industry executives of the
health risks of their products.

Throughout the late 1990s and early 2000s, the industry gave Carlo $27
million in funds to pay for research evaluating the health risks of EMFs,
and hundreds of conflicted studies were produced during that time.

Ironically, over the course of this initiative, Carlo became disillusioned.
In 2007, he admitted in a paper that “the industry strategy has been to fund
low-risk studies that assure a positive result—then use them to convince
the media and public that cell phones have been proven to be safe, even
though the actual science proved nothing of the sort.”13

Other researchers were coming to similar conclusions around the same
time, including Henry Lai, a professor of bioengineering at the University
of Washington who had conducted research of his own that found that
exposure to radiation similar to that emitted by cell phones could cause
DNA damage.

In 2006, Lai examined 326 studies on the safety of cell phone radiation
conducted between 1990 and 2006 and discovered that 44 percent of them
did not find harmful effects, while 56 percent did.

Here is where it gets interesting. When he categorized the studies by
funding, the numbers told an entirely different story: 67 percent of the
independently funded studies found a harmful effect, while only 28



percent of the industry-funded studies did.14 This groundbreaking insight
led others to investigate the link between funding and results.

In 2008, a team of Swiss researchers led by Dr. Anke Huss conducted a
review of 59 studies evaluating the biological effects of exposure to
wireless radiation. They found that 82 percent of the studies funded by
governments and other independent agencies showed harmful effects,
compared to only 33 percent of studies funded by industry.15

A 2009 review of 55 studies that compared human brain activity in the
presence and absence of wireless radiation fields found that 37 of those
studies concluded that there was an EMF-related effect on brain function,
while 18 observed no effect.

What was conclusive was that industry funded a full 87 percent of the
studies included, suggesting that the industry was seeking to increase the
number of studies so it could claim there was no consensus in the
scientific community.16

FUNDING STUDIES OF QUESTIONABLE DESIGN

It is not just the conflicting findings that can be problematic in industry-
funded studies; it is also often the very design of the studies themselves.
There are many variables in any scientific study—it is imperative that
researchers construct their experiments in a way that doesn’t inadvertently
skew their results, which is not ordinarily the case in industry-funded
research.

In a 2010 review of 23 studies designed to determine a connection
between the use of cell phones and the risk of developing tumors,
researchers at the University of California, Berkeley, analyzed not only the
results of the studies, but also the initial design of the studies, and then
compared that to the source of funding.

Their conclusion was that “among the 10 higher quality studies, we
found a harmful association between phone use and tumor risk. The lower
quality studies, which failed to meet scientific best practices, were
primarily industry funded.”17



One way industry-funded studies of EMFs are problematic from the
outset is that they use simulated EMF exposures instead of real cell
phones. They do this under the justification of seeking to control variables,
but the reality is that a simulated cell phone is far safer than a real cell
phone.

Real EMF signals vary unpredictably from moment to moment,
especially in their intensity. Simulated EMF signals have fixed
parameters, and thus are invariable and completely predictable.18

There is a dramatic difference between the results of studies using real
exposures from commercially available devices and studies employing
simulated exposures from test phones. While about half of the studies
using simulated exposures with test phones do not find any effects, nearly
all studies using real-life exposures from commercially available devices
demonstrate adverse effects.19–37

BROADCASTING THE MESSAGE THAT THE SCIENCE
IS INCONCLUSIVE

Once the wireless industry funds these studies it “counts up the studies
and presents the issue to the public as a simple scoreboard,” as Martin
Blank, Ph.D., wrote in his book Overpowered.

If there are 100 studies done on the safety of cell phones and 50 of them
(in most cases, those funded by the industry) find no harmful effects and
50 of them do, then the wireless companies can claim that “the science is
mixed,” when in reality the science that is not funded by the industry is
actually quite clear.

The main vehicle for spreading these safety claims is the CTIA, which
creates websites such as wirelesshealthfacts.com that contain statements
such as “The scientific consensus, based on peer-reviewed evidence in the
U.S. and a number of other countries, indicates that wireless devices do
not pose a public health risk for adults or children.”38

CTIA then feeds its position to the media. Here is a quote from a 2018
article in Consumer Reports, a periodical purported to protect the public. It
is a classic illustration of how mainstream media often addresses the
question of whether or not cell phone radiation is harmful:

http://wirelesshealthfacts.com/


When it comes to cell phones, scientists have looked at findings
from animal research and cells in test tubes exposed to RF radiation
in a lab, as well as observational studies in humans. These human
studies have tried to see whether heavy users of cell phones have
higher rates of brain cancers and other health problems compared
with people who use cell phones less often.

All that research . . . has been mixed, with no definitive proof that
cell-phone radiation harms human health, but also unable to
completely clear it of any potential risk.”39

Clear bias also shows up in coverage of major studies that find links
between cell phone radiation and health. Let’s look at an example: The
National Toxicology Program’s $30 million, multiyear study that
evaluated the effect of exposure to radio frequencies, similar to those used
in 2G and 3G cell phones, on rats.

In the study, researchers exposed rats to varying levels of wireless
radiation for nine hours a day, seven days a week, for their entire life span.
A control group of rats received no exposure to wireless radiation
throughout their life span.

Final results, which were released in 2018, found “clear evidence” of
malignant tumors, known as schwannomas, in the hearts of male rats and
“some evidence” of malignant tumors, known as gliomas, in the brains of
male rats. Interestingly, the cancer rates in the female rats were far
lower.40

According to the National Institute of Environmental Health Sciences,
approximately 150 reporters attended a press conference held via
telephone to announce the study’s preliminary findings in May 2016 and,
as a result, the media wrote more than 1,000 news stories about the
findings.41

Of these stories, there was a wide variance in how the media reported
the findings of the study, as evidenced by coverage in The New York Times
versus The Wall Street Journal.

The Times piece ran with the headline “Study of Cellphone Risks Finds
‘Some Evidence’ of Link to Cancer, at Least in Male Rats,” with the



subhead, “Many caveats apply, and the results involve radio frequencies
long out of routine use.”42

The Journal ran a story with the headline “Cellphone-Cancer Link
Found in Government Study,” with the subhead, “Multiyear, peer-reviewed
study found ‘low incidences’ of two types of tumors in male rats exposed
to type of radio frequencies commonly emitted by cellphones.”43

With such disparity in reporting on the same study, it’s easy to see how
the public remains largely unconvinced of the dangers of wireless
radiation.

A LANDMARK LEGAL VICTORY FOR THE WIRELESS
INDUSTRY: THE TELECOMMUNICATIONS ACT OF

1996

Just as the tobacco industry had the Tobacco Institute, the entity that
lobbied lawmakers on behalf of cigarette manufacturers, the
telecommunications industry has the CTIA and National Cable &
Telecommunications Association (now called NCTA: The Internet &
Television Association) to do its bidding.

Temptation is everywhere in Washington, where moneyed lobbyists and
industry representatives throw the best parties and dinners. The industry’s
deep pockets enables it to exert its influence over lawmakers already in
office, candidates running for office, and government employees and
appointees who work at and run the agencies overseeing
telecommunications.

It was lobbying that played a major role in the passage of the
Telecommunications Act of 1996, which included a huge concession to the
wireless industry that effectively silenced the public’s say in where and
how wireless infrastructure is built out. Section 322(c) (7) (B) (iv) reads,
in part:

No State or local government or instrumentality thereof may
regulate the placement, construction, and modification of personal
wireless service facilities on the basis of the environmental effects of



radio frequency emissions to the extent that such facilities comply
with the Commission’s regulations concerning such emissions.44

As a result, the industry was essentially given the blessing of the
government to install cell towers basically wherever they like: school
roofs and playgrounds, church spires, water towers, and trees all became
fair game for hosting cell towers.

More than 300,000 such sites have been built since the act passed.45 The
public was left with little to no recourse to influence these decisions
because of health concerns.

It was a huge victory for the telecom industry that came as a direct
result of a massive lobbying push, reportedly with a price tag of
approximately $50 million.46 Larry Pressler, then a Republican senator
from South Dakota, described it as the most lobbied bill in history.

Lobbyists lavishly rewarded congressional staffers who helped them
write this new law, as 13 of 15 staffers later became lobbyists
themselves.47

Since their founding, the NCTA and CTIA have been among
Washington’s top lobbying spenders annually. Take 2018, for example,
when AT&T spent $18.5 million, Verizon spent $12 million, NCTA spent
$13.2 million, and CTIA spent $9.5 million.48 Consider this is in only one
year. Overall, the communications/electronics sector is one of
Washington’s super heavyweight lobbyists.

While these numbers are large indeed, they are still getting bigger. In a
2019 interview, researcher Joel Moskowitz, Ph.D., who is on the faculty of
the School of Public Health at the University of California, Berkeley,
stated that the wireless industry is now investing $100 million dollars a
year in its lobbying efforts.49

SMEARING SCIENTISTS WHO FIND PROBLEMS WITH
CELL PHONES

Another tactic the wireless industry has used to sow seeds of doubt with
the public is to handpick scientists it believes will be a source of



supportive studies, and then discredit those same scientists if their
findings suggest that the cell phones you rely on for so many things are
found to be contributing factors to illness.

Let us start by looking at what happened to Dr. Henry Lai, whose
research into the number of studies on the effects of wireless radiation I
discussed earlier in this chapter.

In the early 1990s, Lai and fellow University of Washington researcher
Narendra “N.P.” Singh submitted a request for funding from the Wireless
Technology Research project (WTR) to conduct research on the effects of
exposure to low-intensity microwave radiation on the brain cells of rats.

As Lai and Singh recounted in a letter published in Microwave News,
“WTR made two site visits to our laboratory, in June and July of 1994.
During one visit, [George] Carlo said that he was interested in our data and
would send a check to us the following week so that we could continue our
research. The check never came.” They secured funding from the National
Institutes of Health instead. What they found was damning indeed.

Their results, published in the journal Bioelectromagnetics, found
single-strand DNA damage in the brains of rats who were exposed to a
mere two hours of both pulsed and continuous low-intensity microwave
radiation of 2.5 GHz, a similar frequency to the one that is emitted by your
4G cell phone.50

Motorola, when it learned of Lai and Singh’s findings, went into
defensive mode. An internal company memo, dated December 13, 1994,
discussed the best strategy to cast doubt on the study’s conclusions. In it,
executives suggested the following language:

While this work raises some interesting questions about possible
biological effects, it is our understanding that there are too many
uncertainties—related to the methodology employed, the findings
that have been reported and the science that underlies them—to draw
any conclusions about its significance at this time.

Without additional work in this field, there is absolutely no basis to
determine whether [what] the researchers found . . . [had] anything at
all to do with DNA damage or health risks, especially at the
frequencies and power levels or wireless communication devices.51



It’s not only industry that has sought to stifle research into the
biological effects of EMFs—the military has done it too. One of the
premier researchers in this area, Dr. Allan Frey, began researching how
microwave frequencies affect the body in 1960. At the time, Frey was 25,
a young neuroscientist working at General Electric’s Advanced Electronics
Center at Cornell University.

From these early days, Frey was interested in how electrical fields
affect brain function. So when he received a call from a radar technician
who made the incredible claim that he could “hear” radar, Frey eagerly
went to the site to evaluate why this radar might be audible. Sure enough,
he could hear it too—a low-level, persistent humming. “I could hear the
radar going ‘zip, zip, zip,’” he later reported.

Intrigued, Frey began an investigation that ultimately led him to realize
that the ear did not record the radar sounds, the brain did. This is now
called the “Frey effect” and caused quite a stir in the scientific community.

On the heels of this discovery, Frey began receiving funding from the
Office of Naval Research and the U.S. Army, who were seeking to increase
their use of radar in populated areas and wanted to evaluate its effects on
public health.

For 15 years, Frey enjoyed the support he received from the military to
test the potential effects of EMFs on the body. What he found was
remarkable. He showed that rats became docile when exposed to radiation
levels of 50 microwatts per square centimeter. Then he showed that he
could change rat behavior at exposures to 6 microwatts per square
centimeter.

Next, he stopped a frog heart—stopped it dead—at 0.6 microwatts per
square centimeter. This is particularly remarkable when you consider that
0.6 microwatts per square centimeter is 10,000 times less than your cell
phone emits when you have it pressed to your ear on a call.

Frey ran into trouble with his source of funding in 1975, when he
published a landmark paper in the Annals of the New York Academy of
Sciences that revealed how EMF exposure caused “leakage” of the blood-
brain barrier.52 During this particular study, Frey injected a fluorescent dye
into the circulatory system of rats, then ran microwave frequencies over
their bodies. After that exposure, the dye showed up in the rats’ brains.



The blood-brain barrier is an extremely important means of protection
for your brain; it prevents viruses, toxins, and microbes that may be in
your bloodstream from penetrating the sanctity of your brain.

Frey later reported that the military instructed him to stop talking about
his research or risk losing his funding.53 Pentagon-funded scientists also
claimed to have tried to replicate his results without success. This
essentially shut down further research on the effects of EMFs on the
blood-brain barrier for decades, at least in the U.S.

Frey certainly was not the first researcher to conflict with the military.
In the late 1950s, ophthalmologist Milton Zaret became one of the first

scientists to warn of the potential for harm from exposure to nonionizing
radiation. Zaret found a link between microwave radiation and the
development of cataracts.

At the time, the primary exposure to microwave frequencies came
through the military’s use of radar. Microwave ovens were still in their
infancy. Cell phones were decades off. As a result, most of Zaret’s funding
came from the military, including the Air Force, Army, and Navy.

Throughout the 1960s, Zaret published findings that established harmful
effects at levels of exposure to EMFs well below current safety standards.
In 1973, Zaret was the first medical doctor to testify in Congress about the
dangers of microwave radiation. During his testimony, Zaret sounded the
alarm.

There is a clear, present, and ever-increasing danger to the entire
population of our country from exposure to the entire nonionizing
portion of the electromagnetic spectrum. The dangers cannot be
overstated because more nonionizing radiation injuries occur
covertly, usually do not become manifest until after latent periods of
years, and when they do become manifest, the effects are seldom
recognized.54

Gradually, Zaret lost every one of his military contracts because of his
findings. He was also the brunt of a campaign to discredit him.

There were some who gave Zaret the credit and credence he deserved.
Paul Brodeur, an investigative science journalist who covered the health



hazards of EMFs for The New Yorker and wrote the 1977 book The
Zapping of America: Microwaves, Their Deadly Risk, and the Coverup,
rightfully refers to Zaret as an “early prophet.”

“CAPTURING” THE FEDERAL COMMUNICATIONS
COMMISSION

There is one way that the wireless industry has surpassed Big Tobacco—
and that is by using its money and influence to get insiders appointed to
government agencies charged with regulating its products, namely the
Federal Communications Commission (FCC).

Most people believe that our federal regulatory agencies, such as the
Food and Drug Administration, the Environmental Protection Agency
(EPA), and the FCC, are staffed with impartial experts who take a leading
role in performing research and establishing safety standards with an eye
toward protecting public health.

This is very often not the case. Typically, government agencies rely on
the research community to produce findings that they then merely evaluate
to determine regulatory action. And guess who is funding much of the
research that determines product safety regulations? That’s right, the
industries who manufacture the products.

The FCC in particular is frequently referred to as a “captured agency”
thanks to Norm Alster of the Edmond J. Safra Center for Ethics at Harvard
University, who in 2015 wrote a short book titled Captured Agency: How
the Federal Communications Commission Is Dominated by the Industries
It Presumably Regulates.55

As a captured agency, the FCC is a prime example of institutional
corruption. Corruption not in the sense that the higher-ups receive
envelopes bulging with cash, but the regulatory system favors powerful
private influences so much that even the most well-intentioned efforts to
protect the public and the environment are often overwhelmed, typically at
the expense of public interest.

A detailed look at FCC actions (and nonactions) shows that over the
years the agency has granted the wireless industry virtually everything it
has ever requested.



The wireless industry controls the FCC through a soup-to-nuts
stranglehold on Congress that includes well-placed campaign donations to
members of Congress; power over the House Energy and Commerce
Subcommittee on Communications and Technology, which oversees the
FCC; and persistent lobbying.

According to a 2019 article that appeared in The Guardian, the 51 U.S.
Senators and their spouses are often heavily invested in public companies
they are charged with regulating. And the Wireless Telecomm Group is the
company with the single highest amount of stock owned by Republican
U.S. Senators, to the tune of $3 million. Apple is the second highest, with
Republicans owning stock worth nearly $1.5 million and Democratic
Senators just shy of $1 million worth. As the article says:

It’s not illegal for members of Congress to have personal financial
stakes in the industries on which they legislate. But such investments
raise questions about lawmakers’ motivations. If a representative on
the House financial services committee owns hundreds of thousands
of dollars worth of stock in Bank of America, how might this
investment affect their questioning of Bank of America’s CEO in a
hearing? Could it influence how they legislate and vote on banking
issues?56

The wireless industry has spun a web that embraces Congress,
congressional oversight committees, and Washington social life. The
network ties the public sector to the private through a frictionless
revolving door, really no door at all.

Recent FCC chairmen, including Tom Wheeler (who held the office
from 2013 to 2017) and Ajit Pai (who assumed the role in 2017), have
worked directly for the industry they were then tasked with overseeing. Pai
was once a general counsel for Verizon; Wheeler was the CEO of the CTIA
and president of the NCTA.

HOW THE WIRELESS INDUSTRY INFLUENCES
GOVERNMENT POLICY



A natural consequence of all the efforts to sow confusion about the true
risks of wireless radiation and to infiltrate regulatory agencies is that the
government as well as nongovernment organizations charged with
safekeeping public health falter.

They seesaw on whether or not there are health hazards in the first
place, and then on how serious those hazards are. A perfect example of
this has been the long and winding road for EMFs to be classified as a
potential, possible, or probable carcinogen.

In 1989, the EPA assigned a team in its Office of Health and
Environmental Assessment (OHEA) the task of carefully examining the
known biological effects of exposure to microwave radiation.

While the team’s work continued for several years, in March 1990 the
OHEA issued a draft of its initial findings suggesting that the EPA
designate all EMFs “probable human carcinogens.” The New York Times
reported on the draft and drew a fair amount of public attention.57 It
seemed like the tide of both public opinion and governmental oversight
might turn toward caution.

Alas, the moment did not last long. The OHEA draft inspired the White
House to order its Committee on Interagency Radiation Research and
Policy Coordination (CIRRPC) to create its own report. The CIRRPC
report stated that there was “no convincing evidence in the published
literature” to link extremely low frequency EMFs to any “demonstrable
health hazards.”58

Following the lead of the executive branch of the government, the
OHEA team issued another draft of its report later in 1990 in which it
walked back its earlier recommendation, stating that it would be
“inappropriate” to compare EMFs with chemical carcinogens.

Even though the OHEA draft report did not result in an official EPA
designation of EMFs as any kind of carcinogen, it did contribute to other
branches of government taking action to investigate the health risks. In
1992, Congress passed the Energy Policy Act, part of which funded a five-
year research initiative to investigate the potential health risks of EMFs.

A working group of nearly 30 scientists appointed by the National
Institute of Environmental Health Sciences (NIEHS) carried out this



research. In 1998, NIEHS produced a 532-page report in which the experts
voted 19 to 9 in favor of designating EMFs a “possible carcinogen.”59

Again, there was backlash to the report, and it triggered another
important investment into further research. In 2000, the International
Agency for Research on Cancer (IARC), a division of the World Health
Organization (WHO), began a 10-year, $30 million, 13-country Interphone
Study that looked specifically at the effects of the radiation emitted by cell
phones and its potential role in the development of brain cancer.

When the Interphone Study results were finally released (years behind
schedule), they appeared inconclusive. They found no overall increased
risk of brain tumors for cell phone users—something that most of the
mainstream press latched on to when reporting the findings.

However, the study group did acknowledge that “heavy users” of cell
phones had an approximately 80 percent increased risk of glioma, a life-
threatening and often-fatal brain tumor, after 10 years of cell phone use.

What was the definition of a heavy user?
About two hours—per month!
When this study was conducted (1999–2004), cell phone use had not yet

exploded to the extent it has today. Now, after two decades have passed
since the study began, the average American uses their cell phone more
than three and a half hours per day.60

This significant finding did not garner much attention, except by the
IARC, which went on to host a working group of 31 scientists from 14
different countries in May 2011.

This committee reviewed all available scientific literature, looking
specifically for studies that examined the effects of consumer exposure to
wireless telephones, occupational exposure to radar and microwaves, and
environmental exposure to radio, TV, and wireless signals.

This review included the Interphone Study, as well as another study
published by Lennart Hardell, a leading brain tumor researcher and
professor of oncology and cancer epidemiology at Örebro University
Hospital in Sweden. Dr. Hardell found that the risks of brain tumors
doubled or even tripled, depending on the type of tumor, in cell phone
users after 10 years of cellular phone use.61



Largely because of its review, the IARC finally concluded that exposure
to cell phone radiation is “possibly carcinogenic to humans” and gave it a
Group 2B classification. This is the same category as the pesticide DDT,
lead, gasoline engine exhaust, burning coal, and dry-cleaning chemicals, to
name just a few.

While this was an important piece of progress in establishing the
potential for harm, it stopped short of designating microwave radiation
and EMFs as category 2A—“probably carcinogenic to humans”—which is
the next step up from “possibly.”

Since then, the U.S. government has dithered on warning the public
about the hazards of cell phone use: In 2014, the CDC updated its website
to state: “We recommend caution in cell phone use.”

That’s pretty strong language from an agency that had previously said
any risks “likely are comparable to other lifestyle choices we make every
day.” It only lasted a few weeks, however, before the language was
removed, along with text that specifically warned against the heightened
health risks for children.62

The most consistent voice of reason has come from the scientific
community. In 2015, 190 EMF scientists from 39 countries issued the
International EMF Scientist Appeal to the United Nations calling for the
WHO to adopt “more protective exposure guidelines for non-ionizing
electromagnetic fields (EMF) in the face of increasing exposures from
many sources.”63

The late spokesperson Martin Blank, Ph.D., announced the appeal.

We are scientists engaged in the study of biological and health
effects of non-ionizing electromagnetic fields (EMF). Based upon
peer-reviewed, published research, we have serious concerns
regarding the ubiquitous and increasing exposure to EMF generated
by electric and wireless devices.

Thankfully, some people are listening to the science. In 2016, in the
wake of the release of the first round of findings of the National
Toxicology Program, Dr. Otis Brawley, chief medical officer of the
American Cancer Society, released an official statement.



For years, the understanding of the potential risk of radiation from
cell phones has been hampered by a lack of good science. This report
from the National Toxicology Program (NTP) is good science. The
NTP report linking radiofrequency radiation (RFR) to two types of
cancer marks a paradigm shift in our understanding of radiation and
cancer risk.64

This was an about-face for the American Cancer Society, which has long
been a denier of risk. Of course, we need more than just talk. We need
action.

HISTORY IS REPEATING ITSELF

History has shown that an admission of the potential health hazards of
EMFs will not happen without considerable legal pressure, and that it can
take many decades for widespread changes in behavior to occur.

In many of the iconic movies and television programs of the late 20th
century, the main characters smoked incessantly—Marlon Brando in A
Streetcar Named Desire, James Dean in Rebel without a Cause, and the TV
series The Twilight Zone, in which Rod Serling was the smoking moderator
who ultimately died from lung cancer.

Watching these programs now, the smoking looks odd—a time stamp of
a different era, when ignorance about the health effects of smoking was
pervasive.

Perhaps at some point two or three decades down the road, the memory
of everyone staring at their cell phones all day will seem outdated too.
Perhaps this book will help that future come true on a faster timeline than
the five decades it took for cigarettes to lose their widespread allure.

Once you review the mechanisms by which EMFs cause damage (which
I cover in Chapter 4) and the science that links them to several diseases
(which I will walk you through in Chapter 5), I believe you will realize
that EMFs deserve the designation of a Group 1 carcinogen, the same as
cigarettes.

However, there are strong arguments that EMFs are even more
pernicious than cigarettes, because you can substantially control your



exposure to cigarette smoke; the same cannot be said about your EMF
exposure since EMFs are emitted by infrastructure such as ubiquitous cell
phones, power lines, electrical wiring, Wi-Fi routers, and cell towers.

If the 50-year timeline of cigarettes’ rise and fall pertains here, that
would put us at 2045–2050 before the overwhelming evidence comes
crashing down on the wireless industry as it did to tobacco in 1998.

By the time those decades have passed, how many people will have
become ill, or even died, due to their EMF exposure? Especially
considering that, just as with cigarettes, it can take decades for damage to
manifest. As Robert N. Proctor, a professor at Columbia University,
explained in his submitted written expert testimony in the 2002 federal
court case United States v. Philip Morris USA:

It might take 20, 30, or even 40+ years for a tobacco cancer to
develop after onset of exposure (this is the so-called “time lag” or
“latency”).65

Exposure to EMFs also has a long time lag. Brain cancer, in particular,
can take 40 years to develop. Survivors of the atomic bombs dropped on
the Japanese cities of Hiroshima and Nagasaki, for example, are still
developing malignant tumors more than 65 years after their radiation
exposure.66 One can only imagine how high the prevalence of cell phone
and Wi-Fi related diseases will be in another 20 or 30 years.

A 1969 memo written by an executive at Brown & Williamson, a large
tobacco company at the time, concisely sums up this strategy by the
phrase “Doubt is our product.”67 Doubt is the wireless industry’s product
as well.

It has learned, from Big Tobacco’s example, that it needs not disprove
the idea that its products carry health risks; it only has to provide enough
evidence to the contrary that consumers are lulled into a false sense of
security. This tactic not only ensures sales, it also wards off regulatory
measures and deflects blame for any illnesses or deaths from its products.

While the world waits for the evidence to be deemed conclusive, you,
your family, and our entire society are all guinea pigs in an experiment



that has the potential to handicap future generations with potentially
insurmountable health consequences.

The wireless industry, just like the tobacco industry before it, will
continue its strategies and claim that the science is not yet settled and we
need more research. It will continue to deny any link between its products
and cancer while the evidence to the contrary slowly and steadily piles up,
just as it did for cigarette smoking. If you value your health, you simply
must act now to protect yourself and your loved ones.



CHAPTER 4

HOW EMFS DAMAGE YOUR BODY

As I wrote about in the introduction, I first became aware of the dangers
of EMFs about 20 years ago. I realized that there was likely some
biological merit to the arguments but, perhaps like you, I didn’t fully
believe them. I have always embraced technology and didn’t want to limit
my access to the wonderful conveniences it provides.

That is why I have written this chapter, to help you understand the
biology of precisely how these “safe” wavelengths are damaging your
body. I’m hopeful that this information will accelerate your understanding
of the very real threat that electromagnetic frequencies expose you to.

I admit that it is fairly complex. I have attempted to make the science as
digestible as possible so that you too will be motivated to change the way
you interact with these alluring technologies that are deeply embedded in
our daily lives.

STUDIES SUPPORTING THE DANGERS OF EMFS

The wireless industry has long held that radiation from its devices
produces no thermal damage in humans. This assumption is precisely what
the existing safety standards are based on.

Yet this assumption is incorrect and myopically focused, because cell
phones do have heating effects. Literal hot spots in the brain have been
shown to occur as a result of exposure to the radiation emitted by cell
phone antennas, largely as a result of the structure of your skull.1



You have probably experienced a sensation of heat from holding your
phone to your head. That’s because your skin is actually being heated, as
well as your brain beneath.

It appears that even the FCC knows this, because its exposure limits
were formulated to prevent a rise in brain temperature of more than one
degree Celsius. The guidelines should have been designed to maintain
baseline brain temperature instead; after all, a one-degree rise in
temperature is usually called a fever.

It’s just that the increase in temperature is not the primary source of the
damage they cause—that honor goes to the oxidative damage that cell
phone radiation triggers, which is similar to the harm caused by ionizing
radiation such as X-rays.

The U.S. government first published documents acknowledging the
existence of the harmful effects of EMFs nearly 50 years ago. This
included the 1971 U.S. Naval Medical Research Institute report2 and a
follow-up report from the National Aeronautics and Space Administration
(NASA) in 1981.3

The science documenting the health effects of EMFs that have emerged
since these early papers were written has been cataloged in the
BioInitiative Report, published in 2012 by the BioInitiative Working
Group, a collective of 29 authors from 10 countries, including 10 M.D.s,
21 Ph.D.s, and an M.Sc., M.A., and M.P.H.

The group released an update in 2017, a massive 650-page report that
contains 1,800 new studies. If you are interested, I suggest downloading it
at https://bioinitiative.org.

An even more comprehensive collection of studies on EMFs is
compiled at the EMF-Portal (emf-portal.org/en). It lists nearly 30,000
studies with more than 6,300 summaries and you can view a list of the
publications for the last 30 days.

If you don’t want to pore through hundreds and hundreds of pages of
research, Dr. Martin Pall prepared a summary of some of the best
literature in this area,4 and I have included a list of the studies Pall
summarizes in Appendix B of this book. Perhaps these are two better
places to start a serious review of the science.

https://bioinitiative.org/
http://emf-portal.org/en


As important as these tens of thousands of studies are because they
show that cell phone exposure is connected to many different diseases in
your body,5 they were largely observational and none of them illuminated
a solid mechanism of how EMFs actually affect your biology.

Thankfully, recent research has elucidated some of the mechanisms of
how exposure to nonionizing EMFs may impact your biology other than
thermal damage. A lot of this work dovetails with the past 15 years of
cancer research, which has focused on intermediary cellular metabolism,
expanding our understanding of how basic cell function is a central driver
of an ever-growing number of human diseases.6

Since understanding the mechanism was so profoundly foundational to
my taking action on EMF remediation, I will walk you through it in this
chapter. Let’s get started.

A NEW UNDERSTANDING OF EMFS AND YOUR
BIOLOGY: IT ALL STARTS WITH CALCIUM

One of the prevailing theories on how EMFs impact human health was
proposed by Martin Pall. It rests on a mineral you are likely very familiar
with: calcium. Calcium is the most abundant mineral in your body, making
up approximately 2 percent of your body weight.

Your body uses about 98 percent of its calcium to keep your bones and
teeth strong,7 thereby supporting your skeletal structure and function. You
likely believe this is calcium’s sole function in your body.

But calcium has many other roles that are each absolutely essential to
your health, including:

Cell signaling

Regulating enzyme and protein functions

Muscle contraction

Blood clotting

Nerve function



Cell growth

Learning and memory

It is calcium’s role as a biological signaling molecule that is affected by
EMF exposure. To understand how this occurs, we need to dive a bit
deeper into the details of how calcium actually works as a chemical
messenger.

The first important fact to understand is that calcium is far more
concentrated outside of your cells than inside. In fact, the amount of
calcium outside your cells is 20,000 to 100,000 times higher than the level
inside your cells.8

Figure 4.1: Relative calcium levels inside the cell versus outside the cell.

It’s also important to note that calcium doesn’t flow freely from outside
to inside your cells. Rather, your cells have evolved a very elegant way to
tightly regulate and control their level of calcium. This fine tuning of
calcium levels is necessary to allow the mineral to maintain precise
control over the many areas of your body that it is responsible for.



If this highly regulated system is distorted, it can wreak metabolic
havoc in your body. And this is precisely what happens when you are
exposed to excessive EMFs.

This finely tuned control of calcium from outside your cells to the
inside occurs through tiny ion channels embedded in your cell membranes.

Scientists have given these ion channels a more technical term that we
will use throughout the rest of this book: voltage-gated calcium channels
(VGCCs). There’s a popular class of drugs that works on the VGCCs
known as calcium channel blockers. They are used primarily to relax
blood vessels for individuals with high blood pressure, and to help
normalize certain types of abnormally rapid heart rhythms.

THE CONNECTION BETWEEN EMF EXPOSURE AND
CALCIUM

It seems quite clear that the way EMFs damage your cells is by
increasing oxidative stress in your cells, and that this damaging process
involves intercellular calcium.

The discovery that exposure to EMFs increases calcium levels inside
the cells dates back to the early 1990s.9

More recent studies have also confirmed the role of increased calcium
inside your cells following EMF exposure.

In 2013 Martin Pall published a study (updated in 2018)10 in which he
described his theory of the mechanism of how EMF exposure increased
calcium inside the cell. Pall came to his conclusions by reviewing 26
studies where investigators used calcium channel-blocker drugs, the same
drugs that are prescribed to patients with high blood pressure, to examine
their effects on VGCCs when EMFs were present.

These studies were not done in humans but in in vitro cells and in
animals at a low-frequency EMF of 50 or 60 Hz, which is the typical
electrical field exposure.11

Amazingly, research confirmed that when calcium channels were
blocked, the damage that the EMFs caused was radically reduced,



providing very compelling evidence that the calcium channels were
responsible for facilitating the damage from the EMF.

The researchers found that when EMFs activated the VGCCs, after
about five seconds the channels opened up and flooded the inside of the
cell with an unhealthy amount of calcium ions at the rate of about one
million per second.

EMFs also disrupt the flow of calcium once inside your cells, allowing
too much of it to pass into your mitochondria.

You might remember from high school biology—or from one of my
previous books, Fat for Fuel or KetoFast—that your mitochondria are tiny
organelles inside most of your cells, and each cell normally has several
hundred mitochondria inside.

Your mitochondria are generally referred to as the energy producers of
your cells as they have the enzymes and machinery to create adenosine
triphosphate (ATP), which is the primary energy currency of your cells.

When calcium inside your mitochondria increases, it leads to a series of
damaging states, including a lowered ability to generate ATP and
increased oxidative stress that eventually contributes to premature cell
death.12 There are many, many reasons to avoid unnecessary EMF
exposures, but keeping your mitochondria healthy is one of the most
important ones.

Humans are not the only species who have channels allowing calcium to
flow in and out of cells.13 They are in all plants and animals. The VGCCs
in plants are constructed differently, but they function very similarly to the
ones we have, essentially serving as ways to regulate the flow of calcium
into and out of cells.

As I’ll discuss more later in this chapter, the fact that VGCCs exist in
both plants and animals is a powerful illustration of how EMFs impact
virtually all forms of living things exposed to them, and therefore have
enormous environmental consequences.14

Despite the number of studies showing a direct relationship between
EMF exposure and VGCC activation, it is still a theory, and not one that
everyone agrees with.



Dr. Henry Lai, a prominent EMF researcher whose work has shown
evidence of EMFs’ ability to cause DNA damage, agrees that VGCCs are
an important area to investigate, but he maintains that there are many
unanswered questions about the theory, which I won’t delve into here as
they are highly technical. You can read about them on Dariusz
Leszczynksi’s blog, Between a Rock and a Hard Place.15

THE PROBLEM WITH EXCESS CALCIUM IN YOUR
CELLS

Remember that in addition to providing support for your physical
structure, calcium is a very important biological signaling molecule with
vital biological roles. When too much calcium is released into your cells it
can trigger a chain of events that can increase your risk of diseases,
especially cancer, and premature aging.

So what happens when excess calcium floods into your cells?
The answer has to do with free radicals, which are any molecules that

have been damaged and, as a result, have an unpaired electron. Unpaired
electrons are what make free radicals highly reactive and potentially very
damaging.16

The broad strokes of how EMFs do damage is that they release excess
calcium into your cells, which then initiates a cascade of molecular events
that ultimately result in an increase in free radicals. These highly reactive
molecules then proceed to travel and damage your cell membranes,
proteins, mitochondria, and stem cells, and not only your mitochondrial
but also your nuclear DNA.17

Interestingly, this is the precise end result that sources of ionizing
radiation, like X-rays and gamma rays, produce, as I reviewed in Chapter
1.

Although it means we will wade fairly deep into the waters of science, I
would like to uncover the details of these molecular events.

Why? Do we really need to break it down at a molecular level?
We do, because the media and the wireless industry will try to tell you

that the information in this book is simply not true. This is why I want to



provide you with the detailed biological impacts so you can confront these
sources with the science that will refute their assertions of wireless safety.

So strap on your life vest, here we go.
When extra calcium ions rush into your cells, they cause an increase in

both nitric oxide and superoxide. At first glance this may not seem like a
bad thing, because although these two molecules are free radicals, they are
relatively benign and each plays many important roles in your body (I will
explain more about those functions in just a moment).

But once you unleash loads of them all at once and they come very close
to each other, they will spontaneously combine and can instantly form one
of the most damaging molecules in your body, peroxynitrite.

Therefore, it’s not nitric oxide and superoxide themselves that are the
issue, it’s the fact that when they occur in large amounts in close
proximity to one another they produce the dangerous molecule
peroxynitrite, which is harmful.

And they don’t produce just a little of it. Even a modest increase in
nitric oxide and superoxide results in an exponential rise in peroxynitrite.
A tenfold increase in nitric oxide and superoxide will increase
peroxynitrite formation a hundredfold.

Once it is formed, peroxynitrite starts attacking important biological
molecules that damage your cells, cause disease, and lead to premature
death. Peroxynitrite can damage nearly every significant tissue in your
body, such as your precious cell membranes,18 proteins,19 mitochondria,20

stem cells,21 and DNA.22

Peroxynitrite-induced damage cues an inflammatory response from
your immune system. Once your body is inflamed, even higher
concentrations are possible, increasing nitric oxide and superoxide a
thousandfold, which means a potential millionfold rise in the formation of
peroxynitrite!23

Because it inflicts damage on so many of your vital tissues, you can
begin to understand how peroxynitrite is one of the most pernicious toxins
you can be exposed to. Keeping your levels of this toxin low will radically
decrease your risk of chronic degenerative diseases and will slow down the
aging process in your body.



Figure 4.2: The reactive nitrogen species (RNS) damages vital parts of your cells.

SUPEROXIDE: A BENEFICIAL FREE RADICAL WITH A
DARK SIDE

Let’s back up a moment and learn a little more about the two molecules
that combine to form peroxynitrite: nitric oxide and superoxide. We’ll
start with the latter.

Superoxide is an important biological signaling molecule.24 It is also a
free radical. From its name, it sounds like it would be a super-oxidizing
molecule. But the truth is that superoxide is actually relatively weak
because it is more likely to surrender its electron than to accept an
additional electron from another molecule.

Under good health conditions, superoxide is not particularly toxic
because your body has efficient means to minimize its accumulation—
namely, scavenging enzymes such as superoxide dismutase (SOD), which



quickly remove superoxide from circulation—and you don’t produce all
that much of it during the regular course of metabolizing food into energy.

The problems arise when your health is less than optimal because you
are burning carbohydrates as your primary fuel instead of fat. In other
words, if you’re eating too many carb-rich foods and rarely go longer than
a couple hours without eating.

If you read my book Fat for Fuel, you probably recall that your body
can burn either carbs or fat in order to make energy, and that burning carbs
produces far more free radicals than burning fat. So when you eat—and
therefore burn—primarily carbs, you expose your mitochondria and your
cells to significantly more free radicals, including superoxide.

While I go into great detail about how to tell if you are burning fat or
carbs in Fat for Fuel, I’ll give you the brief version here. For a general
idea of whether you are burning fat or carbs, answer the following
questions:

1. Are you overweight? (Is your body mass index higher than 25?)

2. Do you have diabetes?

3. Do you have, or have you had, heart disease?

4. Do you have high blood pressure (130/80 or higher)?

5. Is your waist-to-hip ratio greater than 1 (men) or 0.8 (women)?



To find your waist-to-hip ratio, measure the smallest part of your
waist with a tape measure. Don’t hold in your belly while you
measure! Now measure the biggest part of your hips—the part where
you buttocks stick out the most. Divide your waist measurement by
your hip measurement. The answer is your waist-to-hip ratio.

If you have answered yes to any of these conditions, odds are good that
you are burning carbs. If you don’t have these diseases and are healthy,
then it is likely that you have the capacity to burn fat as your primary fuel
—although, consider that this is probably only about 15 percent of the
total population. But if you are a member of this small group, the amount
of superoxide that your mitochondria produce is probably in a healthy
range.25

THE RELATIONSHIP BETWEEN THE FOOD YOU EAT
AND DAMAGE CAUSED BY EMFS

The process of converting the food you eat into energy, in the form of
adenosine triphosphate (ATP), is not 100 percent efficient. Even if you are
healthy, it is still only somewhere between 95 and 97 percent efficient.

Meaning, some electrons will leak out of the energy-generation
mechanism known as the electron transport chain in your mitochondria
and form what are called reactive oxygen species (ROS). ROS are unstable
oxygen atoms that have gained one or more unpaired electrons and can
damage your tissues. Superoxide is an ROS.

When you rely on burning carbs for fuel you will generate 30 to 40
percent more ROS, including superoxide, as the process of burning carbs
leaks far more electrons into your mitochondria than burning fat does. The
more superoxide you make through poor dietary choices and timing of
your meals, the more damaging peroxynitrite your body will create.26–28



Figure 4.3. How a poor diet increases oxidative stress.

HYDROXYL FREE RADICALS

Now that you understand how your food is broken down to supply your
body with energy, let’s examine the ROS that are produced during this
process in more detail as they impact what happens to your body when you
are exposed to EMFs.

Because superoxide has a limited reactivity, there was considerable
controversy among researchers in the 20th century about what role it plays
in cell toxicity.29 They were perplexed as to what could cause most of the
oxidative damage inside the cells if it wasn’t superoxide. They eventually
learned that the true villain was actually a cousin, the hydroxyl free
radical.

Hydroxyl radicals are hyperreactive and will combine with virtually any
biological molecule within a very short distance. Because they were



known to be so biologically damaging researchers believed that the
hydroxyl radical was the major toxin produced in cells. It rapidly became
widely accepted that hydroxyl radicals were the primary mechanism of
free radical damage.

Similar to superoxide, hydroxyl radicals are normally made in your
mitochondria in the process of burning food for fuel. There is a slight
difference between the mechanisms that create these two different
molecules though, as iron is required as a catalyst to form hydroxyl
radicals.

Like most things in life, the hydroxyl radical theory only lasted so long.
While hydroxyl radicals do play a role in oxidative stress, they are very
short lived, lasting only about a billionth of a second. This radically limits
the distance they travel, usually less than the diameter of the typical
protein, before they perish and cease their destructive damage.

Since the vast majority of hydroxyl radicals are created in your
mitochondria and they can only travel very short distances, they simply do
not have enough time to pass out of the mitochondria and into the nucleus,
where they could damage your nuclear DNA. Therefore, most of the
damage they cause is limited to your mitochondria.

We now realize that the biological relevance of hydroxyl radicals is
seriously limited because of its incredibly short life span. Yet the hydroxyl
free radical theory is still widely described in many pathology textbooks.

A far better explanation of superoxide toxicity became apparent with
the discovery of nitric oxide. It is now widely appreciated that when both
superoxide and nitric oxide are produced within a few cell diameters of
each other, they will combine spontaneously to form the highly pernicious
peroxynitrite.30 And peroxynitrite seems to be a champ at causing cellular
destruction in your body, as we will cover in the following section.

MEET NITRIC OXIDE, ANOTHER BENEFICIAL FREE
RADICAL WITH A DARK SIDE

Very few molecules can compete with the magnitude of impact that
nitric oxide has had on biology since its discovery in 1980.31 When



scientists finally started to understand the biology of nitric oxide it
challenged some of the foundations of biological thinking.

In 1992, Science, one of the most prestigious scientific journals in the
world, named nitric oxide “Molecule of the Year.” Six years later, in 1998,
three researchers responsible for the major discoveries surrounding nitric
oxide won the Nobel Prize. Since then the field of study of nitric oxide has
grown immensely with 160,000 publications that touch on all aspects of
health and disease.

So, what is it?
Nitric oxide is a small molecule comprised of oxygen and nitrogen

atoms that readily crosses your cell membranes as a colorless gas. (It is
not to be confused with nitrous oxide, the so-called laughing gas used in
your dentist’s office.)

Even though nitric oxide is a free radical, it has many beneficial effects
in your body:

It regulates the tone of your blood vessels through its ability to relax
them and help normalize blood pressure.32

It plays a crucial role in controlling infections.33

It decreases platelet aggregation or the tendency of blood to clot, thus
decreasing the risk of blood clots leading to stroke or heart attack.34

It promotes new blood vessel formation, a process called
angiogenesis.35

It helps prevent erectile dysfunction.36

Many people are actually deficient in nitric oxide and therefore benefit
from strategies to increase their levels. Rather than taking potentially
dangerous drugs such as Viagra, which increase nitric oxide, you can
increase your intake of plant-based dietary nitrates from foods such as
arugula, or take nitric oxide precursors, like arginine or citrulline malate,
as supplements in order to achieve healthy levels of this beneficial
molecule.



Nitric oxide is mostly made in the inner layer of your blood vessels;
since your blood vessels are the primary users of nitric oxide, this is where
the bulk of it is produced and stored until it is needed. The important point
to recognize here is that nitric oxide is not ordinarily stored inside your
cells, nor does it float around just waiting to be used. It is far too reactive
to do that.

Rather, it is bound to molecules like glutathione, heme, and other
proteins. This is where EMF exposure is such a major concern, because
one of the results of all the extra calcium that rushes into your cells when
exposed to EMFs is that it causes this stored nitric oxide to be released,
increasing the levels of nitric oxide inside your cells.

This EMF-induced nitric oxide increase might seem beneficial, but
nitric oxide’s positive effects occur only when it is produced naturally
outside your cells. The problem with elevated levels inside your cells is
that nitric oxide is highly reactive, meaning it quickly combines with
superoxide, the other free radical that increases when there is excess
calcium in your cells.

This combination then forms peroxynitrite, and this process is radically
accelerated when you are eating an unhealthy diet as described earlier,
because you have more superoxide for the nitric oxide to react with and
form peroxynitrite.

PEROXYNITRITE MAY BE ONE OF THE MOST
DAMAGING MOLECULES IN YOUR BODY

The primary reason peroxynitrite is more biologically pernicious than
hydroxyl free radical is because it lives about 10 billion times longer,
meaning it has loads more time to damage your tissues.

Peroxynitrite is not technically a free radical. Rather, it is a strong
oxidant that reacts relatively slowly with most biological molecules. It
also is not classified as a reactive oxygen species (ROS) because unlike
ROS it has nitrogen in its structure. So, it is called a reactive nitrogen
species (RNS).



Figure 4.4: How your cell phone and Wi-Fi router damage your DNA.

The damage peroxynitrite induces is the result of its primary breakdown
product, carbonate free radicals, which likely causes far more serious
damage to DNA than hydroxyl free radical.

The carbonate free radical lives much longer than the hydroxyl free
radical, albeit only thousands of times longer, not billions like
peroxynitrite. When you combine the half-lives of these free radicals, you
can begin to appreciate why the cascading domino of free radicals
resulting from EMF exposure is so damaging.

In fact, peroxynitrite is the only known molecule that has both a long
enough half-life to travel within and between cells and the ability to break



DNA bonds.37 It lives more than long enough to travel relatively great
distances and can easily cross cell membranes and penetrate the nucleus
where it creates carbonate free radicals to trigger breaks in the strands of
your DNA.

As if that weren’t reason enough for concern, peroxynitrite accelerates
the damage to your body by inhibiting superoxide dismutase (SOD). This
is the scavenging antioxidant enzyme that neutralizes superoxide and
converts it to another free radical, hydrogen peroxide, which is then
typically converted to water.

When peroxynitrite inhibits SOD it has the effect of increasing
available superoxide to combine with nitric oxide and creating a vicious
cycle of even more peroxynitrite, because peroxynitrite is formed nearly
every time superoxide and nitric oxide get close to each other. Nitric oxide
and superoxide do not even have to be produced within the same cell to
form peroxynitrite, because nitric oxide can readily move through
membranes and between cells.

No enzyme is required to form peroxynitrite; in fact, no enzyme can
possibly catalyze a reaction that quickly. Nitric oxide is the only known
biological molecule that reacts with superoxide quickly enough and is
produced in high enough concentrations to outcompete SOD, which would
otherwise normally break superoxide down.38

Even the generation of a moderate amount of peroxynitrite over long
periods of time will result in substantial oxidative damage. This leads to
the impairment of critical cellular processes. It disrupts important cell
signaling pathways and damages your mitochondria, which then decreases
your ability to create energy in the form of ATP.

Long term, peroxynitrite causes inflammation and ultimately damages
your tissues, contributing to cardiovascular disease, neurodegenerative
disease, diabetes, and many other conditions, most of which have been
scientifically linked to EMF exposure, as I’ll explain in the next chapter.

WHY YOU LIKELY HAVE NEVER HEARD OF
PEROXYNITRITE



If this molecule is so dangerous, why haven’t you heard about it before?
Peroxynitrite was only discovered shortly before the turn of this century. It
was first described in 1990.39

This is why nearly every doctor who went to medical school in the 20th
century, and most thereafter, were not taught about peroxynitrite. Pretty
much the only people who are aware of this pernicious molecule are either
biochemists or molecular biology science geeks.

Thankfully there is a great resource for those with science training who
want to learn more about peroxynitrite, and best of all it’s free. It is an
epic paper called “Nitric Oxide and Peroxynitrite in Health and Disease”40

that has nearly 1,500 references and can be reviewed at no charge by
typing the title into your favorite search engine.

This paper was written by three leading scientists funded by the
National Institutes of Health (NIH). It is a 140-page, landmark
comprehensive review documenting how elevated levels of peroxynitrite
cause extensive cellular damage that disrupts at least 97 critical biological
processes and, as a result, are associated with more than 60 chronic
diseases. The beginning of this article is a must read for any serious
student of EMFs.

NONIONIZING RADIATION ALSO DAMAGES YOUR
DNA

As I explained in Chapter 1, it is widely accepted that ionizing radiation
—like X-rays and gamma rays—damages your body and greatly increases
your risk of cancer. This is because ionizing radiation has short
wavelengths and high frequencies that carry enough energy to directly
break the covalent bonds holding your DNA together.

Contrary to popular belief, most of the damage that ionizing radiation
causes is not by breaking your DNA’s covalent bonds directly, it is actually
a result of interacting with the water in your cells, and more specifically
your nucleus.

When ionizing radiation hits the water in your nucleus it creates
dangerous hydroxyl free radicals. As you learned in the section above,
hydroxyl radicals are unable to travel very far, but since the ionizing



radiation can create these radicals in the nucleus right next to your nuclear
DNA, they are able to inflict damage on your DNA and cause single- and
double-stranded breaks.

This is called indirect ionization and likely results in the vast majority
of the damage that ionizing radiation causes to DNA. This is illustrated in
the graphic below.

Figure 4.5: Similarities of how X-rays and your cell phone cause DNA damage.

It is true that nonionizing radiation, like that emitted by your cell phone
and Wi-Fi, has lower frequencies than ionizing radiation and simply
doesn’t have enough energy to create hydroxyl radicals or cause
significant thermal damage.

But it is not true that nonionizing radiation is incapable of damaging
DNA. It can, and it does, through the production of peroxynitrite and its
secondary creation of carbonate free radicals. It has become clear that
peroxynitrite production is the missing link that connects the dots as to



why nonionizing radiation can be every bit as damaging as ionizing X-
rays.

The German EMF researcher Franz Adlkofer used a comet assay, which
is a very sensitive test for DNA damage, in a 2008 study.41 He found that
very low intensity EMF exposure at 1.8 GHz produced large numbers of
DNA breaks. It actually produced more DNA damage than 1,600 chest X-
rays.42

Adlkofer did another comparison study43 and from this comparison, it
seems clear that nonionizing radiation similar to 3G radiation can be much
more dangerous to the DNA of your cells than a similar energy of ionizing
radiation.

Now we know that the reason EMF exposure can result in
extraordinarily high levels of peroxynitrite is that there are three steps in
the process, each of which has high levels of amplification. When you
have three amplification steps in sequence (see below), you can get a very
large response from a very small initial signal:

When the VGCC channels are open, they allow the influx of about a
million calcium ions per second into the cell.

That elevated calcium inside your cells then activates the synthesis of
both nitric oxide and superoxide.

Peroxynitrite is formed in proportion to the product of nitric oxide
concentration times the superoxide concentration.

These three steps occur more frequently in some cells than in others.
That is because all your cells have VGCCs, but certain tissues have far
higher concentrations of them, as they rely more on calcium to regulate
their function. These tissues include your brain, your heart, and your
reproductive organs—the very tissues that are impacted most when you
are exposed to EMFs.

This is likely why neuropsychiatric diseases like anxiety, depression,
attention deficit/hyperactivity disorder (ADHD), and autism;
neurodegenerative diseases like Alzheimer’s; and declining fertility rates
have exploded in the past two decades. And, as I’ll discuss later in this
chapter, the risks of EMF exposure to children are even greater than they



are for adults. But first, you need to understand that humans aren’t the
only beings who are negatively impacted by EMF exposure.

ALL LIVING THINGS ARE VULNERABLE TO EMFS

Humans exist within a broader ecosystem of other living things. Just as
EMFs affect our biology, they do the same to all life forms. EMFs affect
the function of cell membranes and can lead to DNA dysfunction: they
have an impact on anything with DNA. And that includes plants, animals,
insects, and even microbes.

There have been at least two major reviews of studies that have
evaluated the biological and ecological effects of EMFs on all life forms.
One, published in 2012 in Biology and Medicine, examined nearly 1,000
research papers on birds, bees, plants, animals, and humans. Negative
impacts were discovered in 593 studies, while only 180 showed no effect
and 196 were inconclusive.44

A 2013 review of 113 studies found that 65 percent of those studies
reported significant negative effects from EMFs, whether at high or low
dosages. Half of the studies demonstrated harmful effects on animals, and
75 percent showed negative influence on plants, with the most pronounced
effect on the development and reproduction of birds and insects.45,46

Existing science confirms the negative health implications of EMFs.
You must broaden your view and take in how they relate to the
environment at large.

INSECT POPULATIONS ARE BEING DECIMATED

EMFs are believed to have a major role in colony collapse disorder
(CCD), the widespread collapse of bee colonies around the world. Where
there were 6 million honeybee colonies in the U.S. in 1947, by 2012 only
2.6 million remained,47 a number that has held fairly steady since
then.48,49

And it’s not just the total number of bees, but the number of species. For
example, in 2013, Oklahoma had only half the number of bumblebee



species that it had in 1949.50 The decline in bees coincided with the rise in
man-made EMFs, as most of the decrease has happened in the 21st
century.

In the winter of 2006–2007, bees began experiencing CCD. During this
winter, beekeepers reported losing anywhere between 50 and 90 percent of
their hives. The following effects of EMFs on bees—whether individually
or as hives—have been recorded:

Exposure to mobile phones instigated worker bees to emit a piping
signal, which is typically used only to cue a swarm or as a distress
signal.51

Bee colonies exposed to cell phone radiation experienced a
significant decline in colony strength. The queen laid fewer eggs. And
the colony did not have pollen or honey in it when the experiment
concluded.52

When an experiment was conducted on 16 different hives—8 exposed
to a nearby cordless phone, and 8 not—only 7.3 percent of bees came
back to the irradiated hive, compared to 39.7 percent returning to the
non-irradiated hive.53

In another, similar experiment, the bees in irradiated hives built 21
percent fewer cells within the hive than in non-irradiated hives.54

Bees aren’t the only insects to demonstrate such precipitous declines. In
2014, researchers conducted 280 different experiments where they
exposed fruit flies to varying sources of nonthermal radiation, including
Wi-Fi, baby monitors, Bluetooth, and both mobile and cordless phones. At
every level, the exposure resulted in significant detrimental effects on
reproduction and apoptosis (programmed cell death).55

It’s gotten to the point that a 2019 review of scientific literature
documenting insect populations around the globe found that if the current
rate of insect population decrease continues, all insects could be radically
decreased if not totally wiped off the face of the earth within 100 years.56

A co-author of the review, Francisco Sánchez-Bayo, an environmental
biologist at the University of Sydney, told the Guardian:



It is very rapid. In 10 years you will have a quarter less, in 50 years
only half left and in 100 years you will have none. If insect species
losses cannot be halted, this will have catastrophic consequences for
both the planet’s ecosystems and for the survival of mankind.57

PLANTS AREN’T EXEMPT EITHER

Just as EMFs wreak havoc in the human body by activating voltage-
gated calcium channels, allowing excess calcium to flow into cells, they
do the same to plants.58 This is because plants have calcium channels that
respond very similarly to our VGCCs.

As you likely recall from earlier in this chapter, activating VGCCs is
the trigger for the oxidative stress caused by EMFs. That means plants
experience oxidative stress and DNA damage similar to what humans and
animals experience, as well as thinner cell walls, smaller mitochondria,
and increased emissions of volatile compounds.59

Tomato plants have even been shown to react to EMFs at 900 MHz. In
an elegant experiment, researchers showed that leaves exposed to these
EMF frequencies reacted with stress signals; shielded leaves did not.
When a calcium channel blocker was applied to the leaf surface, the leaf
did not respond to the EMFs.60

This likely explains why trees and trembling aspen seedlings that are
near cell towers are experiencing damage.61,62 A 2017 study found that
many important food plants seem more susceptible to EMF-induced
damage than others, including maize, peas, tomatoes, and onions.63

DISEASE-CAUSING BACTERIA APPEAR TO BE
EMBOLDENED BY EMF EXPOSURE

Since EMFs can effect changes even at the cellular level within the
bodies of living things, it makes sense that they can also have an impact
on bacteria. Especially when you learn that bacteria communicate with one
another using electronic signals.



You have trillions of bacteria residing inside your body, some good and
some bad. The friendly bacteria play a huge role in your health,
contributing greatly to your ability to digest and extract nutrients from the
food you eat, your immunity, and even your mental health, as they
manufacture many of the neurotransmitters that relate to mood and
emotions, such as serotonin.

The not-so-friendly bacteria are viruses and other pathogens that can
make you sick and contribute to your overall toxic load with their waste
products. The bad news about EMFs is that they impair function in the
good guys, while actually increasing the ability to cause damage in the bad
guys. For example:

Exposure to household wiring has been shown to activate Epstein-
Barr virus bacteria that had been dormant.64

One of my early mentors, Dr. Dietrich Klinghardt, founder of the
Sophia Health Institute in Woodinville, Washington, has research that
demonstrates that bacteria such as candida (aka yeast) and mold
produce exponentially more toxic byproducts when in the presence of
non-thermal radiation—perhaps in an attempt to protect themselves
from the invisible assault.65

Research has also found that yeast strains seem to grow more quickly
when exposed to EMFs.66,67

And it appears that cell phone and Wi-Fi signals could play a role in
certain types of bacteria—in the case of this study, E. coli and listeria
became resistant to antibiotic treatment.68

The effects of EMFs on bacteria are an important secondary means by
which human health is compromised through the ever-increasing soup of
electromagnetic radiation that our society swims in every day.

THE ANIMAL KINGDOM IS ALSO AFFECTED

There are multiple mechanisms by which EMFs interfere with the
animal world. Because many animals navigate by following the Earth’s



magnetic fields, the rise in EMFs can disrupt their innate navigating
abilities. This is as problematic for bees seeking their way back to the hive
after foraging for pollen (as I discussed earlier) as it is for migrating
birds,69 wood mice trying to remember where they made their nests,70 and
even lobsters traversing the ocean floor.71

EMFs have also been implicated in reducing the number of tadpoles that
grow into frogs,72 the amount of milk produced by dairy cows,73 and the
areas where bats willingly fly.74

So the good news is that when you make efforts to protect yourself from
EMFs, you are also helping the environment. But to make an even more
dramatic impact, you will need to play an activist role and participate in
movements to limit the spread of EMFs. I hope that thinking of the current
and future health of our children will help motivate you to get into action.

THE POPULATION MOST VULNERABLE TO EMF
DAMAGE

As dangerous as EMFs are to adults, plants, bees, microbes, and
animals, they pose a dramatically greater health risk for children,
primarily because of the duration of exposure. The youth of today will be
exposed to EMFs for a much longer time than adults. As a result, the
opportunity for them to experience greater mitochondrial damage over
time is exponentially higher.

Children under 12 years of age also have higher body water content than
adults, which allows them to absorb considerably more radiation.
Additionally, a child’s bone marrow absorbs 10 times more wireless
frequency radiation than an adult’s.75,76

Perhaps their biggest vulnerability, however, is all in their head.

CHILDREN’S BRAINS ARE PARTICULARLY AT RISK
OF DAMAGE

There are no two ways about it: EMF radiation from cell phones
penetrates more deeply into kids’ brains than it does into those of adults.



There are several reasons for this:

Children’s skulls are thinner than adults’ skulls, which means more
radiation is able to penetrate this protective barrier.

Children have smaller heads in general, meaning there is less distance
for radiation to travel in order to penetrate more deeply into the brain.

Children’s brains are still developing; they aren’t fully myelinated
yet, which means they have more water and less fat than adults and
are more susceptible to radiation absorption.

Their ears are smaller, and since the ear acts as a buffer between a
cell phone and the skull, this means when children use cell phones the
devices are closer to their skulls than when adults use them.

Regarding the use of cell phones within the pediatric population, Ronald
L. Melnick, scientific adviser for the Environmental Health Trust, said,
“The penetration of the cell phone radiation into the brain of a child is
deeper and greater. Also, the developing nervous system of a child is
potentially more susceptible to a damaging agent.”77

The California Department of Public Health’s Environmental Health
Investigations Branch concurred, finding: “EMFs can pass deeper into a
child’s brain than an adult’s. The brain is still developing through the teen
years, which may make children and teens more sensitive to EMF
exposure.”78

It’s important to take precautions now to protect your children,
especially because the damage done by EMF radiation can take years, and
sometimes decades, to develop.

We have known about these heightened risks for children since 1996,
when researcher Om P. Gandhi released his groundbreaking study that
showed 5- and 10-year-old children had higher peak spatial specific
absorption rates than adults.79

He confirmed his findings again in 2002,80 and they were cited by the
World Health Organization (WHO) in 2013, when it classified cell phone
and wireless radiation as Class 2B Possible Human Carcinogens. In the



monograph that lays out their reasoning, the WHO’s International Agency
for Research on Cancer stated:

The average radio frequency radiation energy deposition for
children exposed to mobile phone RF is two times higher in the brain
and 10 times higher in the bone marrow of the skull, compared with
mobile phone use by adults.81

Gandhi’s research not only highlights the heightened risks to children,
but also the negligence of America’s safety guidelines for radiation
exposure, which are based on the specific absorption rate (SAR) of a 220-
pound, six-foot-two male.

EXPOSURE STARTS IN UTERO

Depending on the habits of their parents, especially their mothers, many
children are affected by exposure to radiation from EMFs when they are
still in the womb—from their mother’s use of laptops, cell phones, tablets,
or cordless phones, or simply as a result of their mother’s daily lifestyle.

While there is no reliable way to predict the long-term effects on
children who are exposed while still in utero, one study involving more
than 13,000 mothers revealed some sobering potential effects. As
compared to children born of mothers who did not use cell phones during
pregnancy, children born of mothers who did experienced a

49 percent increase in behavioral problems;

35 percent increase in hyperactivity;

34 percent increase in peer-related problems; and

25 percent increase in emotional issues.82

Two Danish studies have documented an association between cell phone
use in the mother and ADHD in children. In looking at two different
groups—one made up of more than 13,000 children, the other of nearly
29,000 children—researchers found that if a mother talked on a cell phone
while pregnant, her child would go on to have a 50 percent higher risk of



ADHD. And if the mother kept the cell phone on continuously, that
increased risk was 100 percent higher.83,84

Human studies also have found a link between the use of cell phones by
pregnant mothers and higher rates of obesity,85 asthma,86 and yes,
behavioral and attention challenges.87

It’s not just cell phone radiation that poses a risk; it’s all EMFs.
Researchers at Kaiser Permanente in California have conducted multiple
studies in which they have asked pregnant women to carry meters that
measured their magnetic field exposure for 24 hours during their
pregnancy, and then followed the birth outcomes as well as the babies for
as long as 13 years.

They have found that women with higher exposures have 2.72 times the
risk of miscarrying,88 and their babies had a higher risk of having asthma,
being obese, and suffering from thyroid problems.89–91

If you are pregnant or plan to become so in the future, please be certain
to limit your exposure to EMFs, especially your cell phone, and magnetic
fields—both for your own health and the health of your baby. Visit the
website babysafeproject.org for specific guidelines on protecting your
baby from EMFs.

A LINK BETWEEN EMF RADIATION AND ADHD?

Many studies, including those I mentioned above, suggest that perhaps
the rising rates of ADD (attention deficit disorder) and ADHD in children
are at least partly attributable to increased EMF exposure.

A 2010 German study followed children who wore a radiation meter for
24 hours; those who had the highest levels of exposure had an increased
risk of displaying more boisterous and uncontrollable behavior, similar to
that displayed by kids who have been diagnosed with ADHD.92

In fact, ADHD shares many symptoms with electrohypersensitivity,
including:

Memory loss

Brain fog

http://babysafeproject.org/


Difficulty focusing

Blunted learning abilities

The Kaiser Permanente researchers I referenced in the previous section
also found that babies born to mothers with higher magnetic field
exposure during pregnancy also had 2.9 times the risk of developing a
neurodevelopmental disorder such as ADHD.93

In 2018, researchers theorized that the common denominator between
EMF-related ADHD and autism is damage to DNA and changes to gene
expression (known as epigenetics).94

EMFS AND INCREASED AUTISM RISK

A number of researchers have found EMFs are quite capable of
contributing to autism spectrum disorder (ASD) too. Martin Pall, whose
work elucidated the molecular mechanism of how EMFs damage you,
suggests that the dramatic rise in autism rates is “probably caused by EMF
exposure.”

Pall theorizes that EMFs contribute to autism through the opening of
voltage-gated calcium channels (VGCCs), flooding cells with calcium,
contributing to damaging oxidative stress (as I outlined earlier in this
chapter), and disrupting the formation of healthy synapses in the brain, all
of which contribute to the physiological environment that fosters the
development of autism.95

Further support for this position comes from the observation that there
are genetic mistakes (called SNPs or single nucleotide polymorphisms)
that involve the VGCCs, such as CANA1C, that appear to increase the risk
for a child to develop autism.96 Other genetic variations that can impair
the body’s ability to deal with oxidative stress likely contribute as
well.97,98

There are other well-documented effects of EMF exposure that align
with established biological conditions found in children with ASD. EMFs
also cause damage to stem cells,99–108 which, in children, can impair brain
development in a way that likely contributes to autism.109,110



Dr. Martha Herbert of Harvard Medical School wrote a 2013 review
elaborating on the biologic factors that could contribute to this, including
“oxidative stress and evidence of free radical damage, cellular stress
proteins, and deficiencies of antioxidants such as glutathione.”111

In addition, many other researchers have been studying a possible link
between EMF exposure and autism.112–121 It would certainly seem
rational to conclude that this is one of the reasons why autism rates have
spiked so precipitously in the past 20 years: skyrocketing from 1 in 150
children in 2000, to 1 in 59 in 2014 (according to the CDC)122, to 1 in 40
in 2016 (according to a study appearing in the journal Pediatrics).123

As further clues point to a link between autism and EMFs, many health-
care practitioners report placing their young patients with autism on a low-
EMF-exposure program (turning Wi-Fi off at night, unplugging cordless
phones and baby monitors, and even turning off the circuit breaker to the
bedroom) resulted in dramatic improvements in behavior.124

Dr. Dietrich Klinghardt first linked autism in children to excessive EMF
exposure in 2001 when he noticed that children of employees of the
software giant Microsoft headquartered outside Seattle, in Bellevue,
Washington, seemed to have significantly higher rates of autism.

Klinghardt conducted a pilot study in which he evaluated EMF exposure
in mothers of children with autism and their autistic children, as well as
mothers of healthy children and their healthy children. Specifically, he
measured:

Body voltage of mothers where they slept while pregnant

Body voltage of children in their current sleeping location

Microwave power density in sleeping locations of the mothers while
pregnant

Total microwave exposure of children’s sleeping environment

It turned out the average exposure of an autistic child to high-frequency
EMFs from household currents and microwaves from cell phones and
other wireless technologies was 20 times that of the non-autistic children.
Unfortunately, the study never made it into publication, but it convinced



him that EMFs were an unacknowledged factor that contributes to
autism.125

The real-world impact of EMFs is also evident in Klinghardt’s clinical
practice, as families with autistic children who take EMF remediation
seriously report significant improvements in their children’s behavior,
while those who fail to take steps to reduce EMF exposure fail to notice
improvements.

If you or your child display ADHD-like behaviors, or have autism, there
is a protocol developed by California pediatrician Toril Jelter that guides
you to turn off Wi-Fi and electricity to your child’s room at night. Turn off
all cordless phones and baby monitors, and keep mobile devices at least
six feet away from your child for two weeks, and notice which of their
behaviors and symptoms improve during that time. (I also offer a full
breakdown of how to minimize your EMF exposures in your own home in
Chapter 7.)

Of course, you’ll have to also monitor their exposure to frequencies
outside of the house—particularly in school, where Wi-Fi use is prevalent.

EMOTIONAL EFFECTS OF EMFS ON KIDS

Cell phones, wireless-enabled tablets, laptops, and Bluetooth devices
affect kids emotionally, and it starts when they are very young. Many
parents have done it; maybe you have too: Your toddler starts melting
down and you hand him a phone to pacify him.

This shuts down eye contact and communication between parent and
child. It can also teach the child to distract himself rather than endure
unpleasant situations or emotions and develop necessary coping skills.
Both these things can stunt development, according to sociologists and
psychologists.

As reported in a 2018 New York Times article: The social scientist
Sherry Turkle analyzed 30 years of family interactions in her book Alone
Together: Why We Expect More From Technology and Less From Each
Other. She found that children now compete with their parents’ devices for
attention, resulting in a generation afraid of the spontaneity of a phone call
or face-to-face interaction. Eye contact now seems to be optional, Dr.



Turkle suggests, and sensory overload can often mean our feelings are
constantly anesthetized.126

Once children are old enough to have their own phones, it becomes a
bone of contention between them and their parents. A Common Sense
Media survey found that 25 percent of American parents say they fight
with their child every day about phone usage.127

That same survey also reports that 29 percent of kids keep their phones
in bed with them; worse yet, 36 percent of teens wake up to check their
phones in the middle of the night.

This has a strong connection to mental health, as the blue light and
radiofrequencies emitted from the phone as well as the mental stimulation
of responding to notifications interrupts their sleep, reducing the length of
time spent asleep as well as the quality of that sleep. Without sleep, the
body can’t restore itself properly, and this shows up in many factors of
health, including mental health.

A 2018 Australian study of 1,101 high school students found that kids
whose sleep was impaired by late-night phone use were significantly more
likely to experience depressed moods, lowered self-esteem, and a lowered
coping ability.128

No matter which hours of the day kids spend on their phones, the
resulting reductions in their mental health from using the phone can lead
to devastating results: In 2017, San Diego State University psychology
professor Jean Twenge published a study in Clinical Psychological Science
for which teens in 8th through 12th grades were surveyed and compared
those results to national statistics on adolescent depressive symptoms and
suicide rates.

She found that teens who spent more than three hours a day on screens
were 35 percent more likely to have a risk factor for suicide than those
who spent one hour or less. When teens spent five or more hours a day on
their phones, that risk increased by 71 percent.129

And suicide among young people is rising precipitously. According to
the CDC, the suicide rate among males 15–24 rose nearly 20 percent
between 2000 and 2016. For females, it’s worse: In that same time period,
suicide among girls ages 10–14 skyrocketed 183 percent, and for 15- to
24-year-olds, the increase was 80 percent.130



APPLE CHANGED ITS SCREEN TIME GUIDELINES
FOR CHILDREN

In 2018, Twenge’s study prompted representatives of the hedge fund
JANA Partners and the California State Teachers’ Retirement System—
major investors in Apple, to the tune of $2 billion at the time—to write an
open letter to members of Apple’s leadership team, begging them to
consider the ill effects their products were having on the emotional health
of kids and teens and develop better parental controls to limit kids’ screen
time.

The letter cited “a growing societal unease about whether at least some
people are getting too much of a good thing when it comes to technology,”
and focused on the risks to children.131

The letter may have contributed to Apple including a feature in iOS 12
called Screen Time, released later in 2018, that allows users to see how
much time they—or their children—are spending on all connected Apple
devices and how much of that time is being spent on games, web
browsing, e-mails, social media, and texts. Parents can then utilize a
feature called Downtime to set time limits on their child’s app use on
those Apple devices.”132

While all this is helpful, the best solution is to delay your child having a
cell phone or tablet as long as you possibly can, then teaching them how to
use the device responsibly. Perhaps most important, parents have to model
appropriate use of their own devices.

At this point, responsibility for children’s health and safety when it
comes to EMF exposure must come from their parents, as the government
is doing so little to regulate the industry. There are a few glimmers of
hope, however.

SOME COUNTRIES RECOGNIZE THE RISK

Unlike the U.S., several countries have developed a deep concern
regarding the risk that EMF exposure poses to children and have
implemented laws to address it.



In late 2018, France imposed a cell phone ban in schools for students in
first through ninth grades.133 Those students are not permitted to use their
phones even at breaks, during lunchtime, or between classes. Russia has
also implemented laws to minimize Wi-Fi exposure in schools,134 and
Switzerland, Italy, Austria, Luxembourg, Bulgaria, Poland, Hungary,
Israel, and China have set radio frequency exposure limits that are up to
10,000 times lower than in the U.S.135

The evidence makes it abundantly clear that EMF exposure is a
significant health hazard for today’s youth. Schools need to take a step
back and begin to implement strategies to protect students while in the
classroom, such as eliminating Wi-Fi and converting to wired connections.
Parents also need to establish firm guidelines around children’s use of
technology. There’s simply no reason to flood children with wireless
signals from dusk till dawn.

Sadly, most children in the U.S. and in Europe have widely and
wholeheartedly adopted a wireless lifestyle and are growing up completely
enveloped in EMFs. They carry cell phones at younger and younger ages,
have nearly continuous exposure to Wi-Fi at home and at school, and use
wireless computers and tablets beginning in the early school years.

In late 2016, a Nielsen survey found that nearly half of American kids
ages 10–12 have a cell phone with a subscription plan (and not just a
wireless connection), and a 2017 census by Common Sense Media found
that almost half of U.S. kids 8 and younger have their own tablet.136

Rates of cell phone use among children are similar in Europe, where 46
percent of kids ages 9–16 own a smartphone.137 A British survey found
that 25 percent of kids 6 and younger already have their own phones, and
that 8 out of 10 parents don’t restrict the amount of time kids can spend on
their phones.138

In 2018, the Pew Research Center reported that 45 percent of teenagers
are “almost constantly” online, up from 24 percent in 2015, and that 95
percent of teens have access to a cell phone.139

As noted by Devra Davis, Ph.D., an epidemiologist and author of the
book, Disconnect: The Truth about Cell Phone Radiation, What the
Industry Is Doing to Hide It, and How to Protect Your Family, children
have never before been exposed to this level of pulsed radiation, and it’s



still too early to determine the exact extent of harm. Still, mounting
evidence suggests damage is indeed occurring, so it would be foolish to
wait to respond until we’re in the midst of a global catastrophe.

If we hope to protect children, we must first understand the magnitude
of these dangers so that we can teach them to protect themselves now and
over the course of their lifetimes. Reviewing the evidence of the link
between EMF exposure and disease, which we’ll do in the next chapter,
should help convince you to take steps to protect your children.



CHAPTER 5

EMFS AND DISEASE

In the previous chapter, you learned how EMF exposure damages your
body. Now let’s take a look at the results of those mechanisms and see how
regular exposures have been linked to the development of specific
diseases.

Of course, disease doesn’t take root overnight. You don’t install a smart
meter on your home and wake up the next morning, or even the next week
or month, with heart disease. It starts with subtle shifts in your body,
things you’re not likely to think about too much.

Perhaps you notice that you’re not sleeping as well as you once did and
you’re a little tired. Or you catch a cold that you would have otherwise
fought off. But those symptoms could be explained by any number of
things, so you don’t connect the dots back to EMFs.

Because the damage that EMFs wreak is happening far below the level
of your awareness, you simply aren’t cognizant of the need to lessen your
exposure. After all, nobody else seems to be concerned, so why worry?

The problem is that the effects of EMFs—particularly when it comes to
brain cancer, which has a minimum 10-year latency period—usually take
quite a while to manifest as a disease that you recognize. This makes it
easy to dismiss any concerns you might have about the health risks of
EMF exposure.

Yet research has firmly established that EMFs contribute to many
diseases. I will review the major ones in this chapter. Please understand
that it would take hundreds, if not thousands, of pages to comprehensively



document the evidence for the damage that EMFs can cause to your
biology. But I hope this concise summary will help you understand how
EMF exposure can create and contribute to disease.

RINGING IN YOUR EARS (TINNITUS)

Tinnitus is the perception of sound described as ringing in the ears, with
the absence of any source. While this is certainly not a life-threatening
problem, it is a common ailment, affecting an estimated 1 in 10 adults.
Interestingly, humming or ringing in the ears is one of the most common
symptoms of those who are impaired by or suffer with EMF
hypersensitivity.1

Tinnitus may also be a sign of some other, more serious underlying
condition such as ear injury or circulatory system disorder.2 Worse still, it
may be a sign of permanent nerve damage that could predict future
hearing impairment.

Tinnitus occurs when cells inside your inner ear, or cochlea, are
damaged. These malfunctioning cells end up sending signals to your brain
even in the absence of audible sound. Your brain translates these signals
into what has been described as ringing, buzzing, hissing, clicking,
chirping, screeching, static, roaring, pulsing, whooshing, and/or whistling
sounds.3

The pitch can be either high or low and may change intermittently. The
volume may also be high or low, depending on surroundings and other
factors. Oftentimes the sound is most noticeable at night, which is why
tinnitus is frequently associated with sleep disturbances and depression.
Many people with this problem report that it negatively impacts their
quality of life.

Most of those who suffer from tinnitus have no idea that it may be
related to EMF exposure. In early 2019, I had mold damage in my home.
The lead remediator for the damage had long-term ringing in his ears.
When he shared this with me, I recognized it as a common side effect of
EMF exposure and took him to my completely RF-shielded bedroom.
(More on shielding in Chapter 7.) When I shut off the electricity in the
room, his ringing disappeared for the first time in more than 15 years.



Ears appear to be highly susceptible to the influence of EMFs, and thus
they can be early indicators of EMF damage—sort of the canary in the
coal mine. Perhaps this is because ears don’t have the protection of the
skull, as your brain has, and are therefore more on the front lines of
exposure.

The link between EMF exposure and tinnitus is likely related to the way
your body uses electrical signals to transmit information. In your brain,
nerves communicate with each other via tiny electrical charges, and
external EMFs can interfere with these signals. There is substantial
evidence from electrophysiological studies showing EMFs, especially
from cell phones, influence your brain function4 and nerve processing in
the auditory system of your brain.5–7

A 2010 study published in Occupational and Environmental Medicine
compared 100 patients with tinnitus to 100 patients without it, in pairs
matched by sex and age. While the researchers did not see a significant
increase in tinnitus based on regularity of cell phone use or duration of
calls, they did find an increase based on long-term cell phone use of four
years or more.8

A pair of identical studies in Göteborg, Sweden, done nine years apart
showed that tinnitus is increasing dramatically in young children. In 1997
just 12 percent of the seven-year-old schoolchildren studied had tinnitus.9

In 2006, 42 percent of seven-year-old schoolchildren had tinnitus.10

There is also a link between tinnitus and electrohypersensitivity, which I
cover later in this chapter.

CATARACTS

Cataracts aren’t discussed much as side effects of EMF exposure
because they are not life threatening and there are relatively easy and
inexpensive surgical solutions available. Nevertheless, they are some of
the most well-documented ailments linked to EMF exposure.

As you’ll recall from Chapter 3, ophthalmologist Milton Zaret
conducted research on military personnel who were exposed to radar and
other similar radio frequencies as part of their work in the late 1950s.
What he found was that exposure to low-grade microwave frequencies



contributed to the formation of cataracts in a different location of the eye
than cataracts typically form.

In 2008, Israeli researchers set out to assess the effects of 1.1 GHz
radiation on the eye. They observed two types of damage in the lens: a
reduction in optical quality of the lens, which was reversible, and
structural and biochemical damage to the epithelial cell layer of the lens
that was irreversible.11

A 2010 review of 45 studies on the nonthermal effects of nonionizing
radiation on the lens of the eye found evidence that low-power microwave
radiation alters cell proliferation and apoptosis (also known as
programmed cell death, where impaired or damaged cells die off), impairs
intercellular communication, and causes genetic instability and a stress
response in the cells that make up the epithelial lining of the lens.12

The type of cataract that most of us are familiar with occurs with age,
when proteins in the lens of the eye start to clump together and cloud the
lens. Microwave-associated cataracts actually form in the capsule of the
eye, which is the membrane that surrounds the lens.

DISRUPTION TO YOUR BLOOD-BRAIN BARRIER

One of the most concerning perils of cell phone radiation is the damage
it can cause in your brain.

Your blood-brain barrier (BBB) forms a protective shield around your
brain. This barrier is composed of cells that have such tight junctions
between each other that there are no openings for items in the blood
vessels to escape into the brain. The existence of the BBB was discovered
in the late 19th century by the German bacteriologist Paul Ehrlich.

Your BBB exists to protect your brain from any toxins—alcohol,
environmental pollutants, viruses, or bacteria—that might be circulating
in your bloodstream. It also serves to selectively allow nutrients and
neurotransmitters in so your brain has what it needs to function properly,
as well as maintain constant pressure inside your head so you don’t have a
stroke.

The increased oxidative stress triggered by EMFs and peroxynitrite
production can cause an increased permeability in your BBB. When your



BBB is damaged in this way it can contribute to a wide variety of
problems, including cancer and neurodegenerative processes like
Alzheimer’s disease.13

The first researcher to demonstrate a link between EMF exposure and
permeability of the blood-brain barrier was Allan Frey, who conducted
research for the military in the 1960s and ’70s on the physiological effects
of exposure to radar.

In the ensuing decades, Swiss neuroscientist Leif Salford conducted
several studies into the effects of microwave radiation on the BBB of rats.
In a study published in 1994, his team exposed rats to 915 MHz in
continuous and pulsed signals for two hours. One hour later, the rats were
sacrificed and their brains examined. In 56 out of 184 exposed rats, there
were two proteins, which are normally filtered out by the blood-brain
barrier, still present in their brains (as opposed to in only 5 out of 62
brains of rats who were not exposed).14

In 2009, Salford conducted a similar experiment, although this time the
rats’ brains were tested seven days after the two-hour exposure, and got
similar results.15 Other studies had failed to replicate these findings, but in
2015, Chinese researchers were able to do so. They exposed 108 rats to
900 MHz at an intensity of 1 milliwatt per square centimeter for three
hours a day over the course of either 14 or 28 days, and compared their
brains to rats who had not been exposed. The rats who had been exposed
for 28 days showed significant leakage of the BBB.16

For more specific details of how our knowledge of the impact of EMFs
on the blood-brain barrier has evolved, you can review the BBB section of
the BioInitiative Report, which I referenced in Chapter 4 as a
comprehensive review of the science on the physiological effects of
EMFs, as it contains a very detailed analysis and explanation as to
precisely how EMFs impact your blood-brain barrier.17

Suffice it to say here that EMF exposure figuratively pokes holes in a
vital protective mechanism producing consequences we are only beginning
to understand.

IMPAIRED SLEEP AND REDUCED MELATONIN



One of the most common symptoms reported by people who are
experiencing a new EMF exposure is insomnia. Extremely low frequency
EMFs (such as those emitted by power plants and electric wiring)18 and
radio-frequency EMFs such as those emitted by cell phones19,20 have been
shown to impair sleep.

One reason why this may be so is that EMFs excite the cortical region
of the brain, which makes it harder to relax into sleep.21 Another likely
reason is that EMFs reduce melatonin levels. Melatonin is a hormone
primarily produced in your pineal gland, which is essential for
establishing a healthy circadian rhythm.

When your melatonin levels are disrupted, you tend to experience a
decrease in duration of deep sleep, which is essential for your body to
function properly. Sadly, sleep is a seriously overlooked strategy to
optimize your health. For a detailed discussion and increased appreciation
of the importance of sleep to your health, I strongly recommend reviewing
UC Berkeley professor Matthew Walker’s book Why We Sleep.22

But melatonin is related to far more than just sleep. The sheer number
of places in your body that have receptors for melatonin indicate just how
important it is to whole-body function. It is used by nearly every organ,
including your brain, liver, intestines, kidneys, cardiovascular system, and
gallbladder as well as in immune cells, fat cells, and even in your skin.

In addition to optimizing your circadian rhythm, melatonin has
powerful antioxidant properties, helping to suppress excessive harmful
free radicals and reduce markers of brain aging and degeneration.

The negative impact EMFs have on melatonin has been known for
decades.23 A 2002 review found 17 existing studies proving nonionizing
radiation lowers melatonin.24 Because melatonin has a role as an
antioxidant and has been shown to protect against the oxidative stress
caused by EMF exposure,25 lowered levels are doubly problematic.

EMFs ALSO DISRUPT YOUR INTESTINAL BARRIER

Similar to how EMFs degrade your BBB, they also weaken the integrity
of another important barrier, your intestine. EMFs weaken the tight



junctions between the cells that line your intestinal tract, creating a
condition known as leaky gut.

While a leaky gut is primarily associated with inflammatory bowel
diseases such as Crohn’s and ulcerative colitis, healthy people can also
have varying degrees of increased intestinal permeability, which can lead
to a wide variety of symptoms.

Once the integrity of your intestinal lining is compromised, toxins and
foreign proteins can enter your bloodstream. This results in many
problems, including an increase in inflammation. Chronic inflammation
can also contribute and/or lead to other health conditions such as arthritis
and heart disease.

This compromise in your intestinal barrier may also cause your immune
system to become confused and begin to attack your own body as if it were
an enemy, which is a hallmark of autoimmune disorders.

Another way EMFs sabotage your gut health is by interfering with the
function of the friendly microbes that live in your digestive tract and play
an important role in many vital functions, including immunity.

As Dietrich Klinghardt puts it, the human microbiome is “hugely and
directly damaged by the electromagnetic waves we’re exposing them to.”

INCREASED TOXIN ABSORPTION

When EMFs increase the permeability of your BBB, toxins are allowed
easy access to your brain. This results in an increased toxic load in your
brain.

Not only is your toxic load increased, your detoxification systems are
impaired largely as a result of the increased oxidative stressors. And as I
mentioned previously, EMF exposures can also reduce your deep sleep,
which then disrupts the glymphatic drainage system in your brain that
would normally help eliminate toxins while you sleep.

Another way EMFs can contribute to your overall toxic load is if you
have any “silver” or mercury amalgam fillings. EMFs have been shown to
significantly increase the amount of mercury leaching from any metal
fillings you have in your teeth.26 One theory as to why this is so is that



there are tiny pockets of saliva trapped between the tooth and the
amalgam.

Because the amount is so small, the radiation from a cell phone call can
heat the saliva enough to create a “hot spot,” which then causes the saliva
to bubble, and these bubbles then cause the mercury in the amalgam to
leak.27 Regardless of the mechanism, this is yet another reason why I
continue to advocate for stopping the use of mercury amalgams.

CANCER

While the wireless industry and its captured federal regulatory agencies
would have you believe there is no relationship between cancer and EMFs,
this is simply not true. There are a large number of peer-reviewed studies
documenting an association.

One of the probable links between EMFs and cancer is the increase in
oxidative stress; that contributes to mitochondrial dysfunction that is a
major cause of DNA damage and cancer. There are a few types of cancer
that currently have a stronger scientific connection to EMFs than others.

Brain Cancer

Perhaps the most conclusive association between EMFs and cancer
belongs to brain cancer. There is now overwhelming evidence of the link
between EMF exposure and brain cancer; here, I will highlight just a few
of the many studies that show this connection.28–33

If you would like to examine the evidence more thoroughly, you can
consult the BioInitiative Report I introduced in Chapter 4, which has
compiled hundreds of studies in four PDFs on the use of wireless phones
and the evidence for an increase in brain cancers.34

The type of malignant tumor most associated with EMF exposure is the
glioma, which forms in the glue-like tissue of the brain that supports the
neuron. It is a rare and highly aggressive form of brain cancer.

As with lung cancer caused by smoking, glioma has a long latency
period in humans—more than 20 years35—so it is frequently not



recognized as being associated with cell phone use, and epidemiological
studies only recently have started showing a connection between the two.

Though glioma is a fairly rare disease that only accounts for a bit over
one percent of all cancers,36 there have been some high-profile cases of it
in recent years; for example, U.S. Senators John McCain and Ted Kennedy
both died of glioblastoma. These tumors are difficult to detect; by the time
they are diagnosed, the typical survival time after discovery is only about
a year.

Though few people connected these men’s cancers to cell phone use, it
is highly likely that their use of cell phones did contribute to their disease,
as senators tend to do a good deal of business by phone, especially when
they’re in Washington, D.C., and away from their constituencies. (What’s
more, as The Washington Post reported, Verizon and AT&T installed
portable cell towers on McCain’s ranch near Sedona, Arizona, in 2007.37)

Research finding a link between cell phone use and brain cancer has
been around for decades. Several studies have also found an increased risk
of developing brain tumors for cell phone users,38 including many from
the past few years that point to cell phone radiation exposure as a cause of
brain cancer.

In 2016, for instance, a National Toxicology Program study (which I
described in detail in Chapter 3) exposed male rats to radio-frequency
radiation at frequencies and modulations used in the U.S. wireless
industry. Rats exposed to cell phone radiation for about nine hours a day
over a two-year period were at increased risk of developing malignant
gliomas in the brain, as well as another type of tumor, schwannomas of the
heart.39

Meanwhile, a 2017 systematic review looking at cell phone use and
glioma risk, while noting that current evidence is of poor and limited
quality, also found that long-term cell phone use (minimum of 10 years)
may be associated with an increased risk of glioma.40

Another concerning study, published in 2015, looked at data from two
previous case-controlled studies on Swedish patients diagnosed with
malignant brain tumors during the periods of 1997 to 2003 and 2007 to
2009.41 The patients were between the ages of 18 and 80 years old at the
time of their diagnosis.



Regression analysis showed that the odds of developing glioma rose
concurrently with increased cell phone use. The more hours the subjects
spent with a cell phone pressed to their ears, and the more years they’d
spent using cell phones, the higher the odds of developing brain cancer
were.

The risk of brain cancer is even higher for children. In 2009, Swedish
oncologist Lennart Hardell compared the cell phone and cordless phone
usage of Swedish residents with malignant brain tumors, benign brain
tumors, and healthy controls. He found that anyone who began using a cell
phone at an age younger than 20 had the highest risk of developing
glioma.42

Hardell also published subsequent studies strengthening the link
between cell phone and cordless phone usage and brain tumors. They
found that tumors were most likely to form in the area of the brain closest
to where a cell phone rests while on a call, and that risks of developing
malignant brain tumors spiked in association with three risk factors:
number of years of use, total number of hours of use, and age at first
use.43,44

There is also some very clear evidence of troubling spikes in brain
cancer. In particular, a doubling in the incidence of glioblastoma tumors in
England was documented in a 2018 paper published in the Journal of
Environmental and Public Health.45 The increase in malignant tumors was
overwhelmingly found in the front and temporal regions of the brain,
precisely where a cell phone is held during a call.

Breast Cancer

Breast cancer is one of the other common cancers associated with cell
phone use. The BioInitiative Report has compiled nearly 50 studies
providing evidence that EMFs can promote breast cancer.46

One of the plausible reasons why EMFs are connected to breast cancer
is that some women carry their cell phones in their bras. In fact, in 2013
researchers at the University of California, Irvine, studied four young
women who had no known risk factors for breast cancer—such as family
history or genetic predisposition—who regularly carried their cell phones



in their bras and developed tumors in the upper inner quadrant of the
breast.

This spot, which was directly where the cell phones rested against their
skin, is a very unusual location for breast tumors, which more often form
in the upper outer quadrant of the breast.47

Conversely, a 2017 epidemiological study of women in Central Africa
found that the habit of not keeping a cell phone in one’s bra resulted in a
significantly decreased risk of developing breast cancer.48

A 2015 study looked at how the distance from different EMFs emitted
by cell phones affected human breast cancer cells in a test tube. It found
that when the antenna was less than 10 centimeters away, there was
excessive production of reactive oxygen species and increased apoptosis
(natural cell death).49

A similar study exposed healthy human breast fibroblast cells to short
exposures of a 2.1 GHz signal, which is emitted by some smartphones. The
radiation led to a significant decrease in cell viability and induced higher
levels of apoptosis.50 And numerous other studies have found an increased
risk of breast cancer in people who are subject to occupational exposure to
EMFs.51

In addition, there is evidence linking breast cancer to exposure to
extremely low frequency (ELF) EMFs, such as those emitted by power
lines and electrical wiring. A 2016 meta-analysis of 42 studies that
included more than 13,000 women with cases of breast cancer found that
exposure to ELF EMFs is associated with breast cancer, especially in the
United States.52

Childhood Leukemia

There are few things more heartbreaking than a child battling cancer.
Sadly, there is a well-established link between ELF-EMF exposures and
childhood leukemia, the most common cancer in children.

Evidence linking EMF radiation emitted by power lines and childhood
leukemia has existed since 1979, when Dr. Nancy Wertheimer and
physicist Ed Leeper published their findings that children in Colorado who
lived close to power lines—p ELECTROMAGNETIC



HYPERSENSITIVITY SYNDROME articularly those who resided at the
same address close to power lines their whole lives—had a higher
incidence of developing leukemia than those whose homes were farther
away.53

At first, their findings were dismissed or met with confusion. Then, in
1988, a study sponsored by the New York State Department of Health
supported their findings.54 Now childhood leukemia has one of the
strongest scientific records of being connected to EMF exposure. The
BioInitiative Report has compiled nearly 100 studies providing evidence
of the link between EMF exposure and childhood leukemia.55

The International Agency for Research on Cancer (IARC), an agency of
the World Health Organization (WHO), classified EMFs as a possible
carcinogen in 2002 in large part due to the strong evidence supporting the
link between ELF magnetic fields from our use of electricity and
childhood leukemia. In fact, the 2007 Environmental Health Criteria, a
WHO publication, stated:

The IARC classification was heavily influenced by the associations
observed in epidemiological studies on childhood leukemia.56

A 2008 Chinese study uncovered a plausible mechanism by which EMF
exposure may contribute to childhood leukemia: A genetic variation is
believed to be present in up to 6 percent of the population that prevents the
repair of DNA strands that are damaged by EMF exposure.57,58

This finding could explain why Mexico City has one of the highest
incidences of childhood leukemia in the world:59 Not only are EMF
exposures higher there than in other countries,60 but also people of
Hispanic descent appear to be much more likely to have the genetic
variant that makes them more susceptible to this damage than people of
European or African descent, according to statistics compiled by the
Centers for Disease Control and Prevention (CDC).61

HEART DISEASE



Your heart has one of the highest densities of voltage-gated calcium
channels (VGCCs) and as a result is highly sensitive to EMFs, especially
the pacemaker cells of your heart. This may be why EMFs tend to trigger
the following heart conditions.

Cardiac arrhythmias: Arrhythmia is an irregular heartbeat; it may
beat too fast, too slow, too early, or just irregularly. Most arrhythmias
are not serious, but some can predispose you to a stroke or a heart
attack and can even lead to sudden death. In fact, arrhythmia is
responsible for about half of all deaths from heart disease each year.
Arrhythmias can take the following forms:

Slow heartbeat: bradycardia

Fast heartbeat: tachycardia

Irregular heartbeat: atrial flutter or fibrillation

Early heartbeat: premature contraction

Martin Pall believes that the rising rates of sudden cardiac death
could very well be related to the increase of EMF exposure as a result
of excessive (VGCC) activation.62,63

So if you, or anyone you know or love, has a cardiac arrhythmia, it
is vital to put an aggressive EMF remediation program in place.
Worst case is that it will only lead to better health; best case, it could
save a life.

Blood pressure: A study published in 1998 in The Lancet found that
using a cell phone can lead to a 5–10 milligrams Hg (mercury) rise in
blood pressure.64 And in 2013, Italian researchers presented at the
annual meeting of the American Society of Hypertension their
findings that answering and talking on a cell phone raised blood
pressure in patients with an average age of 53 by an average of 5–7
milligrams Hg.65

When you consider that medication to reduce high blood pressure
has been linked to a significantly increased risk of developing skin
cancer in a 2017 study published in The Journal of the American



Association of Dermatology66—and this medication might be less
needed if EMF exposure were reduced—you will hopefully be even
more open to the idea of reducing blood pressure via EMF
remediation.

If you have any of these conditions, it is important to understand that
EMF exposure may be a major contributing factor. Therefore, it would be
prudent to take immediate steps to remediate the harm you’ve sustained
from your exposure (as I outline in Chapter 7).

NEUROPSYCHIATRIC ILLNESSES

Another vital part of your body that has a high density of VGCCs and
thus a significant vulnerability to EMFs is your brain. I’ve already
discussed the link between EMFs and a disruption of your BBB and brain
cancer. But exposure to electromagnetic fields can affect your brain in
other ways that are far more common—including mental health
challenges, which have become pervasive and epidemic, such as anxiety,
depression, hostility, and difficulty concentrating.

Anxiety disorders are the most common mental illness in the U.S.,
affecting more than 40 million adults ages 18 and older—nearly 20
percent of the population—annually.67 Americans and residents of other
higher-income countries are significantly more likely to experience and be
impaired by anxiety, according to a 2017 study published in JAMA
Psychiatry than people who live in less wealthy countries.68

In America, anxiety is clearly on the rise. In 2017 the American
Psychiatric Association (APA) polled 1,000 U.S. residents, and a full two-
thirds of respondents said they were “extremely or somewhat anxious
about health and safety for themselves and their families.”69 On top of
that, more than a third of them said that their anxiety had increased
compared to the year before. In 2018 the APA ran the poll again, and this
time self-reported anxiety had risen by another 5 percentage points.70

Americans are no strangers to depression, either: An estimated 17.3
million adults in the United States have had at least one major depressive
episode, which is more than 7 percent of all adults in the U.S.71



And cell phones are notoriously linked to increased distraction,
particularly among adolescents.72 A 2014 study found that a full 94
percent of study participants who were told to walk down a Chicago
sidewalk while interacting with their phones failed to notice the dollar
bills that the study authors had conspicuously hung from a tree along the
walking route.73

You don’t even need to be interacting with your phone for it to
negatively impact your ability to focus. A 2017 study published in the
Journal for the Association of Consumer Research found that students
performed worse on tests of memory and attention when their smartphones
were near them—even though the phones were set to silent—than if the
phones were outside the room.74

The researchers theorized that the more dependent you are on your
smartphone, the more working memory it takes up, even when you’re not
directly interacting with it. It’s likely that radiation emitted by your cell
phone also plays a role. Radio-frequency radiation has long been known to
impair memory.75

EMFS AND THE MECHANISMS OF MOOD

Once you know that EMFs may overactivate your VGCCs, it’s no
surprise that exposure can affect your cognition and mental health. After
all, VGCCs play a major role in your thinking and your mood. As Martin
Pall wrote in his review of studies that found a demonstrable link between
EMFs and neuropsychiatric effects:

VGCC activation has been shown to have a universal or near
universal role in the release of neurotransmitters in the brain and
also in the release of hormones by neuroendocrine cells . . . .76,77

Neurotransmitters, such as dopamine, serotonin, and norepinephrine, are
the chemical messengers that keep your mind and mood running smoothly.
If their delicate balance is upset—which is highly likely when your
VGCCs are artificially activated by the presence of EMFs—it becomes
more difficult to steady yourself when you have anxious thoughts, or to



get a good night’s sleep that helps to clear your head, or to focus on a task.
Anxiety and depression can settle in as a “normal” way of feeling.

As I discussed earlier in this chapter, EMFs also suppress melatonin,
and this important neurotransmitter and antioxidant plays a key role in
mental health too, as low levels of melatonin have been shown to be
related to a greater likelihood of depression.78

The studies linking anxiety and depression to EMF exposure are
numerous. For example, a 1994 study found that workers exposed to
broadcast radio frequencies experienced increased anxiety, social anxiety,
sleeplessness, and hostility.79 And a 2011 study found that high mobile
phone use among adolescents led to increases in stress, sleep disturbances,
and depression.80

Even U.S. government reports validate the link between EMF exposure
and mental performance and health. Three government reports have listed
multiple neuropsychiatric effects.

The earliest of these was a 1971 research report by the Naval Medical
Research Institute that listed 40 neuropsychiatric changes produced by
EMF exposure.81 Ten years later researcher Jeremy K. Raines was
contracted by NASA to document known biological effects of EMFs on
humans. His report reviewed extensive literature based on occupational
exposures to microwave EMFs and found 19 neuropsychiatric effects
associated with microwave frequency EMFs.82

A third U.S. government report—written in 1994 by Scott M. Bolen and
put out by the Rome Laboratory of the U.S. Air Force—also acknowledged
the role of microwave EMFs on humans.83

In addition, there are at least 26 different epidemiological studies that
show a wide range of neuropsychiatric effects aside from anxiety and
depression that are produced by exposure to various nonthermal
microwave frequency EMFs.84 These other common neuropsychiatric
illnesses are:

Sleep disturbance/insomnia

Headaches

Fatigue/tiredness



Dysesthesia (vision/hearing/olfactory dysfunction)

Concentration/attention/cognitive dysfunction

Dizziness/vertigo

Memory changes

Restlessness/tension/anxiety/stress/agitation/feeling of discomfort

Irritability

NEURODEGENERATIVE DISEASES

Unfortunately, the cognitive effects of EMFs don’t stop with
neuropsychiatric illnesses.

As we just saw, when your brain VGCCs are overactivated, they produce
excess free radicals that cause oxidative damage to the cells in your brain,
spinal motor neurons, and elsewhere. Hence, consequences of excessive
EMF exposure can lead to neurodegenerative diseases.

Indeed, studies dating back to the 1950s and ’60s from the Soviet Union
and the West (which were reviewed in a seminal 1973 paper85) show that
the nervous system is the tissue that is most sensitive to EMFs. Some of
these studies show massive changes in the structure of neurons, brain cell
death, and synaptic dysfunction.86

Many studies have found that occupations with high EMF exposures—
including seamstresses, hairdressers, utility workers, and welders—are
associated with an increased likelihood of developing a neurodegenerative
disease, such as Alzheimer’s, Parkinson’s, or amyotrophic lateral sclerosis
(ALS), also known as Lou Gehrig’s disease.87

But exposure doesn’t have to come from work to have a negative effect.
Research that analyzed mortality and census data on nearly 5 million
residents of Switzerland found an association between living within 50
meters of power lines and an increased risk of developing Alzheimer’s,
and the risk rose significantly for every five years spent living in close
proximity.88



In 2003, Leif Salford, the Swedish neurosurgeon who furthered Allan
Frey’s research into EMFs’ effect on the blood-brain barrier, conducted a
study to see if exposing rats to EMFs emitted by cell phones also affected
the neurons in their brains. What Salford found was that the cell phone
exposure for just two hours outright killed some brain cells and caused
damage to their brain in a pattern consistent with Alzheimer’s.89

Chinese researchers, in a study published in the Archives of Medical
Research in 2013, looked at the effects on rats’ brains when exposed to
either 100, 1,000, or 10,000 electromagnetic pulses (at a strength of 50
kilovolts per meter with a repetition rate of 100 MHz). The exposed rats
had a noticeable cognitive and memory impairment compared to rats who
were not exposed. The test group also had increased levels over the control
group of beta amyloid protein, a sticky substance in the brain that is a
prime suspect in the development of Alzheimer’s.90

ACCELERATES AGING

EMF exposure and the secondary cellular stress it creates can increase
the number of senescent cells in your body.91 Senescent cells are merely
aged and senile cells that have stopped reproducing.

Senescence has its benefits: It plays a role in tumor suppression, wound
healing, and tissue regeneration. As we age, however, senescent cells take
on a less beneficial role as they accumulate in tissues and secrete
numerous pro-inflammatory mediators.92 Avoiding EMFs and avoiding
excessive body fat are the two best ways you can limit the accumulation of
senescent cells as you age.

ELECTROMAGNETIC HYPERSENSITIVITY
SYNDROME

Electromagnetic hypersensitivity syndrome (EHS) is an umbrella term
used to describe a variety of symptoms reported by patients that seem to
have no other identifiable cause. These symptoms include:

Disrupted sleep



Confusion/poor concentration and/or memory loss

Headaches

Fatigue and muscle weakness

Cardiac arrhythmia

Skin itch/rash/flushing/burning and/or tingling

Tinnitus

As you can see, these symptoms align closely with the conditions and
diseases that I have already covered in this chapter and that have well-
established research to support their connection to EMF exposures. Other
reported symptoms include:

Panic attacks

Dizziness

Ear pain

Paralysis

Seizures

Irritability, even hostility

Feeling a vibration in the body

As an illness, EHS is highly controversial; it is not recognized as a
disease by the medical establishment. Yet studies from around the world
have found that an average of 3 percent of the population experience its
symptoms and have no other condition that would produce these
symptoms.

Globally, in 2020 numbers, nearly 300 million people suffer from
EHS.93 This number is likely a gross underestimation, as far more people
may experience EHS without connecting their symptoms to EMF
exposure. And this tip-of-the-iceberg number will only increase as 5G is



rolled out across the country and the globe, significantly adding to the
number of EMFs you will encounter on a daily basis.

A recent study attempting to find objective methods for EHS evaluation
discovered that about 80 percent of EHS self-reporting patients were found
to present oxidative stress biomarkers in their peripheral blood, which is
strongly related to DNA damage.94

EHS bears many resemblances to multiple chemical sensitivity
syndrome (MCSS). This is likely because, as Annie Hopper reviews in her
book Wired for Healing: Remapping the Brain to Recover from Chronic
and Mysterious Illnesses, both conditions are presumably a result of injury
to the limbic system, which is a complex network of nerves among the
areas of your brain that are concerned with instinct and mood. The limbic
controls basic emotions such as fear, pleasure, and anger, and basic drives
such as hunger, sex, dominance, and care of offspring.

Often, those suffering from EHS will also be highly sensitive to
chemicals or have MCSS.95 This makes logical sense since your nervous
system is a primary site impacted by both chemicals and electromagnetic
fields, and if your nervous system has been damaged from toxic
exposures, it may render you more susceptible to EHS as well.

People with specific genetic variants that decrease defenses to oxidative
stress also appear to suffer from EHS at a much greater rate.96

Dr. Beatrice Golomb, a professor of medicine at the UC San Diego
School of Medicine, has published research that indicates it is a web of
cofactors, including low levels of certain antioxidants (including
melatonin), genetic variations that result in impaired defense against
oxidative stress, and oxidative stress-induced impairments to
mitochondria, the blood-brain barrier, and VGCCs that contribute to
EHS.97

The research of Dr. Yoshiaki Omura, a prolific medical researcher and
educator and member of the Alumni Council of the College of Physicians
and Surgeons of Columbia University, shows that the more your system is
contaminated with heavy metals—due to things like having silver
amalgam fillings, eating contaminated fish, living downstream from coal-
burning power plants, and so forth—the more your body becomes a virtual
antenna that concentrates radiation, making it far more destructive.98



Other groups at risk for developing EHS include those with:

Spinal cord damage, whiplash, brain damage, or concussion

Impaired immune function, lupus, or chronic fatigue syndrome (CFS)

Bacterial and/or parasitic infections such as Lyme disease

Electromagnetic, physical, chemical, and biological trauma as well as
impaired immune system

The very young and the very old. In children, EHS most typically
presents as headaches, brain fog, and difficulty learning.

Tinnitus. Evidence actually hints at a shared pathophysiology
between EHS and tinnitus.99 In one 2009 study, nearly 51 percent of
EMF hypersensitive patients had tinnitus, compared to just 17.5
percent of participants in a control group.

Some countries are starting to recognize EHS as a legitimate disability.
In 2013, Australia awarded workers’ compensation benefits to a claimant
who suffered from nausea, disorientation, and headaches due to exposure
to EMFs during the course of his work as a scientist for the
Commonwealth Scientific and Industrial Research Organization, an
agency of the Australian federal government.100

In 2015, a French court ruled that a woman was eligible for monthly
disability benefits as a result of her EHS. This was significant because the
court actually named EHS as the reason for its ruling.101

As of 2020, the United States has yet to give EHS any legal bearing. As
an example, in 2018 a Massachusetts family sued their son’s elementary
school after he developed symptoms of EHS in the wake of the school’s
adopting a new Wi-Fi system. Rather than being given compensation for
the damages, as happened in Australia and France, their case was
dismissed from U.S. District Court.102

In one sense, people with EHS have an advantage, as the distinct
discomfort that exposure to EMF causes strongly motivates them to take
proactive steps to avoid exposures, as everyone else remains oblivious



while still incurring biologic damage. Whether you feel it or not, damage
is occurring.

INFERTILITY

There are estimated to be at least 48 million couples worldwide who are
infertile,103 which is approximately 7 percent of all men and women.104 In
couples who are having problems conceiving, approximately 40 percent of
the issues are due to male impairments, while the remaining 60 percent is
the result of fertility issues in the women.105

Men are facing a worsening trend of factors that contribute to infertility,
particularly lower sperm counts, lower sperm motility, and sperm that
have irregular shapes. This is likely because a man’s genitals have a very
high density of VGCCs, and men tend to keep their cell phones clipped to
their waistband or in their pants pockets, very close to the genitals. It’s a
double whammy of exposure.

Since 1986, when the first study investigating the impact of electric
blankets on fertility potential was conducted, there has been an increasing
interest in studying the effects of exposure to nonionizing electromagnetic
radiations on reproductive functions.106 A significant decline in sperm
quality from 1940 to date has been well documented.107

The beginning of the decline in male fertility precedes the rise of EMFs.
A 1992 study published in The British Medical Journal found that there
had been a significant decline that had started at least 50 years prior.108

While there are undoubtedly many factors at play, including increasing
toxic chemical exposures through pesticide use and air pollution, it is also
clear that EMFs are playing a major role in the loss of male fertility.

Studies have established that exposure to wireless radiation reduces
sperm motility,109 total sperm count,110 viability,111 and quality112 as well
as increasing oxidative stress leading to infertility.113 In fact, at least six
meta-analyses that evaluated more than 200 separate studies have
determined that cell phone radiation is indeed significantly harmful to
sperm.114



Peter Sullivan, founder and CEO of Clear Light Ventures, a prominent
funder of environmental health research, who also reviewed the science in
this book, shared these insights on the importance of research examining
the effects of EMF on sperm health:

I think this is an area where the industry failed to fund any “fake
science” until very recently. Also, unlike cancer, which has a long
lead time and a range of complex mechanisms, sperm damage can be
immediate and the research cycle can be very quick. So, it’s harder
for “merchant of doubt” tactics to blur these consequences.

A 2018 review showed that EMFs affect cell physiology by influencing
reactive oxygen species (ROS) production, antioxidant response, and
mitochondrial functionality, which plays an enormously important role in
the acquisition and maintenance of the biological competence of the egg
and sperm. It appears that EMFs impair mitochondrial function of the eggs
and sperm thus impairing fertility.115

Interestingly, EMFs have been shown to decrease fertility in rats by
lowering their testosterone levels. Merely exposing the rats to cell phone
frequencies of either 900 MHz116 or 2.45 GHz117 for two hours a day for
45 days significantly reduced the rats’ testosterone levels. This is far less
than the five hours the typical American spends on a mobile device every
day.118

Women’s fertility is also susceptible to EMF exposure, in part because
EMFs disrupt the delicate balance of a woman’s reproductive hormones.
This is supported by a 2008 study of women who were exposed to EMFs
on the job—just as you likely are. Researchers found that the women
experienced reduced progesterone levels and significant disruptions in
their menstrual cycles, including heavy bleeding.119

Oxidative stress is another mechanism by which EMFs are thought to
impair female fertility. Free radicals can damage tissues, including
oocytes (which are immature eggs) and embryos.120 This may also explain
why EMFs have been found to reduce the number of follicles—the small
fluid-filled sacs found on the outside layer of ovaries that contain one
oocyte each—in rats.121



Two studies showed that the EMFs from living within 100 yards of a
cell phone tower raise salivary levels of alpha-amylase, an enzyme that is
released as part of the stress response.122 Women with high levels of
alpha-amylase have been found to have a nearly one-third lower chance of
getting pregnant than women with the lowest levels.123

Not only is it harder to get pregnant when you are exposed to EMFs, but
the risk of having a miscarriage also increases. A 2017 Kaiser Permanente
study followed 913 pregnant women; those who were exposed to higher
levels of EMFs had a nearly three times higher risk of miscarrying than
those with lower exposures,124 confirming the findings of previous similar
studies.125

And it gets even worse. A 2017 study from China suggests that EMF
exposure reduces fertilization and embryo implantation, a risk that
increases as the length and intensity of the exposure increases.126

If the reduction in fertility rates as a result of EMF exposure continues
to increase, as it very well could with the introduction of the 5G
experiment, EMFs could serve as a potent existential threat to the very
existence of our species.

Not only will we have an impaired ability to reproduce, but the children
conceived at this time will face the very real, vastly unknown risk of the
illnesses outlined in this chapter, as well as autism (as I discussed in
Chapter 4), making it tremendously challenging to have a functioning
society.

Although EMFs do appear to be playing a clear role in many diseases
and conditions, it is possible to protect yourself. In the next chapter, you’ll
learn how to repair the cellular damage that EMFs can inflict so that you
can prevent these diseases from occurring, or aid your body in mitigating
these diseases if you already have one or more of them.



CHAPTER 6

HOW DO YOU REPAIR EMF-RELATED DAMAGE?

I know it may not feel like it at this point in the book, but there is good
news here: Now that we have established how EMF exposure can damage
your DNA through the peroxynitrite-induced creation of free radicals, we
have a framework to remediate the damage.

And there is even better news: Although there is no way your ancestral
biology could have predicted the enormous exposure you would have to
MHz and GHz radiation from the wireless industry, you do indeed have a
built-in repair system that can at least partially remediate the damage. It is
called the poly (ADP-ribose) polymerase (PARP) family of enzymes. (I
know that is a mouthful, but this is a really important group of enzymes.)
PARP1 is the most common in the family of 17 PARP enzymes and is best
known for its ability to repair DNA damage.,

Note that in 2019 the PARP1 name was changed to ADP-
ribosyltransferase diphtheria toxin-like 1 (ARTD1).1 PARP enzymes
function as DNA damage sensors and signaling molecules. These enzymes
bind to both single- and double-stranded DNA breaks.2

Once these enzymes bind to damaged DNA, they form a matrix of long
branches of ADP-ribose polymers.3 This matrix of ribose polymers
created by PARP then allows different specific DNA repair enzymes to
come in and repair the DNA damage.

This process does come with a few downsides, however. The biggest one
is that PARP requires fuel to work, and that fuel is one of the most



important coenzymes in your body: nicotinamide adenine dinucleotide, or
NAD+ for short.

You will get to know NAD+ better in a bit, but for now let’s dive into
how EMF exposure can lead to an inability to fuel PARP repair, and why
this is one of the most important negative consequences of EMF exposure.

PARP enzymes are voracious consumers of NAD+. Every time you have
a DNA break, PARP actually sucks ADP molecules from NAD+ to form
long branches of polymers that create the matrix for the DNA repair
enzymes to work.4 PARP uses as much as 100 to 150 molecules of NAD+
for every DNA repair it facilitates.

Moderate levels of PARP formation facilitate efficient DNA repair and
prevent the proliferation of abnormal cells that could lead to cancer.5 A
moderate degree of cell damage can be managed by PARP without overly
depleting NAD+ and the energy molecule adenosine triphosphate (ATP).
However, exposure to severe DNA stress eats up so much NAD+ that cell
death can result.6,7

EMF exposure can cause your cells to become NAD+ depleted. PARP is
ordinarily the largest consumer of NAD+ in your body, and if you have a
large EMF exposure you can radically reduce your NAD+ levels. And
when your cells become NAD+ depleted, it also impacts your
mitochondria by lowering an NAD coenzyme called NADH, which is
necessary for your mitochondria to produce ATP.

Another consequence of PARP sucking up most of your NAD+ is that it
depletes the supply for other vital longevity proteins, called sirtuins, that
require NAD+ to function.8,9 If PARP is consuming most of your NAD+,
your sirtuins will not have enough NAD+ to run and your aging will be
accelerated dramatically.

There is also one other downside to PARP: When it is called to repair
your damaged DNA it also activates proinflammatory pathways that will
increase your risk for virtually every chronic disease.10

So while PARP is a powerful DNA repair mechanism, and thus an
important line of defense against EMF exposure, you need to keep your
NAD+ levels high in order to fuel it, and prime your body’s ability to use
antioxidants to fight inflammation. Let’s look at how to do just that.



THE HISTORY OF NICOTINAMIDE ADENINE
DINUCLEOTIDE

Nicotinamide adenine dinucleotide (NAD+) was first discovered in
1904 by British biochemist Arthur Harden as a cofactor for
fermentation.11 NAD+ has received abundant attention in research,
including from four Nobel Prize laureates, one of whom was Otto
Warburg, the German biochemist who discovered that cancer cells
metabolize energy differently than healthy cells and whose work I
discussed in my book Fat for Fuel.12

Since its discovery, NAD+ has been established as an important
coenzyme involved in the energy-production process that occurs in your
mitochondria known as oxidative phosphorylation.

Even though we’ve known about NAD+ for well over a century, we’ve
only recently become aware of NAD+’s many important and diverse
metabolic functions. This was largely a result of work at the
Massachusetts Institute of Technology around 2000 demonstrating that the
sirtuin proteins, which play a role in cellular health and longevity, required
NAD+ to function;13 this heralded a whole new era in NAD+ research.14

The more we learn about NAD+, the more it has come to be appreciated
as an essential cofactor for a wide variety of vitally important cellular
processes. As you will see, this makes it a key player in repairing EMF-
induced damage. But before we get to that direct connection, it’s important
that you understand the many roles NAD+ plays in your body, and its
many forms.

SOME OF THE MOST IMPORTANT MOLECULES IN
YOUR BODY

NAD+ is a coenzyme, part of the NAD family of coenzymes, which also
includes NADH, NADP+, and NADPH.

Coenzymes are small molecules that cannot by themselves catalyze a
reaction. Rather, they bind with an enzyme and enable that enzyme to
trigger a reaction. NAD coenzymes are central regulators of metabolism



and thus probably some of the most important and necessary molecules in
your body.

They are indispensable cofactors in more than 700 enzymatic redox
reactions central to most metabolic processes in your body, including
burning fuel in your mitochondria to generate ATP, making glucose, fats,
DNA, RNA, and steroid hormones, and support detoxification of free
radical species.15–18

What is common to all these molecules is that they all contain
adenosine monophosphate (AMP), which is the precursor of ATP, the
energy currency of your cells. For the sake of our focus on remediating the
physiological damage caused by EMF exposure, we’ll focus on NAD+ and
NADPH.



Figure 6.1: Biochemical structure of NAD+ and some of its important biological functions.

What has recently been appreciated is that the ratio of NAD+ to NADH
inside your cells may be one of the key metrics to determine how healthy
you are. High levels of NAD+ and NADPH are essential for maintaining
cellular health. Decreased levels of these valuable molecules have been
linked to a variety of conditions such as cardiovascular disease, cancer,
aging,19 traumatic brain injury-induced inflammation,20 seizure disorders,
and neurodegenerative diseases.21

OTHER NAD COENZYMES

In addition to helping your body produce energy, NAD coenzymes are
necessary for your genes to be optimally expressed and for your immune
and detoxification systems to function properly.

They help recharge your body’s antioxidants, in a process I’ll explain in
just a bit, so you can lower free radical damage. And, perhaps most
important, they are essential to slow down the aging process22 and
radically reduce your risk of chronic degenerative diseases and increased
frailty.



Structurally, NADP is identical to NAD except for the phosphate (which
is what the “P” stands for). NADK is the enzyme that attaches a phosphate
group to NAD+ and NADH to form NADPH, which we’ll discuss next.23

NADPH, THE BATTERY OF YOUR CELL

NADPH provides a reservoir of electrons and can thus be thought of as a
stable form of storage of electronic-reducing potential. In simpler terms,
NADPH is your cell’s battery.24 Yes folks, NADPH is the true battery of
your cell—not your mitochondria, as some people believe. That is one of
the reasons it is one of my favorite biological molecules.

NADPH is involved in keeping your antioxidants in tip-top shape by
regularly supplying them with electrons so they can do their job and lower
damage from oxidative stress.25

It does this by using its electrons (from hydrogen, the “H” in NADPH)
to recharge your body’s antioxidants like glutathione and vitamin C,26 and
convert them to their active functional forms.27

This is important because once glutathione performs its job by donating
its electrons to help eliminate free radicals, it becomes oxidized and
useless. It is only restored to its functional state through a series of
enzyme-catalyzed reactions, in which NADPH donates its electrons to
make glutathione ready to go and tackle more free radicals.

ANTIOXIDANTS WITHOUT NADPH AREN’T AS
HELPFUL AS YOU MIGHT THINK

After the free radical theory of aging was initially proposed by
gerontologist Denham Harman28 in the 1950s, supplementing with
antioxidants became a popular strategy to slow down the aging process.
There is an overwhelming amount of evidence showing that this is likely
not a wise strategy.29 In recent years it has been shown that taking
antioxidant supplements, such as vitamins C30 or E,31 does not extend life
span.



This does not mean you should avoid taking vitamins or supplements,
you just need to be careful about taking excess quantities of supplemental
antioxidants as they may cause more harm than good by indiscriminately
suppressing beneficial free radicals.

The main problem is that antioxidants like vitamins E and C and
glutathione are charged molecules, and because of their charge they do not
readily cross your cell membranes and enter your cells. This is why you
want to leverage NADPH levels to recharge the antioxidants already in
your cells.

Antioxidants work by donating an electron to neutralize free radicals.
Once they donate that electron they become useless or, even worse,
actually start to function as pro-oxidants. To work as antioxidants again
they need to be recharged, very similar to the way an electric car needs to
be recharged after being used.

NADPH is what recharges your antioxidants to their active forms.
Without NADPH, antioxidants aren’t all that helpful. In fact, research has
shown that antioxidants provide little longevity benefit in elderly people
whose NADPH levels have declined to such an extent to prevent their
efficient recycling.32

For these reasons, it makes far more sense to increase your NADPH
levels than to swallow antioxidants that will simply stop working after
they donate their initial supply of electrons.

HOW TO INCREASE YOUR NADPH LEVELS

When it comes to boosting your available NADPH, you have several
possibilities available to you.

Reduce Your EMF Exposure

One cause for the aging-related loss of NADPH and the increase in
oxidative stress that comes with aging is the decrease in the levels of
cellular NAD+.33 This is because NAD+ is required for the synthesis of
NADPH.



Minimizing your EMF exposure can radically increase your NAD+
levels, because when you are exposed to EMFs and your DNA strands
break, PARP uses 150–200 molecules of NAD+ in an effort to repair that
damage. Chapter 7 is going to show you a variety of ways you can reduce
your EMF exposure.

Avoid Eating at Least 3–4 Hours Before You Go to Sleep

If you have read Fat for Fuel or KetoFast, or if you regularly read my
website, you know the importance of not eating at least three to four hours
before going to bed to optimize your health. I personally strive for a six-
hour fasting window before going to sleep. While writing this book I
learned that NADPH has a lot to do with why this is such a powerful health
practice.

More generally, this is called “time restricted eating.” Since 90 percent
of people eat from the time they awaken to the time they go to sleep (more
than 12 hours each day), there are quite dramatic and beneficial results
when food consumption is restricted to a smaller window of 6 to 8 hours.
This allows your body to activate the powerful process of autophagy that
recycles your damaged cellular parts. On many days I only eat within a
four-hour window.

The largest consumers of NADPH are the enzymes used for converting
excess calories you eat to store them as fat.34 If you eat a large meal close
to your bedtime there is simply no way for your body to burn those
calories as energy, so it must store the calories by creating fat.

This process consumes enormous amounts of NADPH. With your
NADPH levels lowered this way, you will be unable to keep your
antioxidants optimally recharged while you sleep. As a result, you will
have far more oxidative damage from the free radicals that can’t be
neutralized (due to low NADPH levels) than if you had eaten those
calories earlier in the day.

Inhibit NADPH Oxidase

The enzyme NADPH oxidase (NOX) is another major consumer of
NADPH. It has many roles including supplying your white blood cells



with the ability to destroy invading pathogens, cellular signaling, and the
regulation of gene expression.35 NOX in your blood vessels also generates
reactive oxygen species (ROS), important for maintaining normal blood
pressure.36

One of the other rarely discussed benefits of limiting EMF exposure is
that it will also decrease NOX activation. The NOX enzymes don’t work
constantly, and they require a signal to cause them to turn on. Guess what
that signal is? You are pretty sharp if you guessed it is increased calcium
coming into the cell,37 which is precisely what EMF exposure creates.

When you understand why calcium flooding into a cell activates NOX,
you’ll see how this process reinforces the EMF damage mechanism. Let
me explain.

When NOX eliminates a viral or bacterial threat, it also increases
superoxide in your white blood cells. This large localized production of
superoxide will form a major way to trap nitric oxide produced by any cell
in the region. The nitric oxide will then combine with superoxide to form
peroxynitrite, which will form the highly reactive carbonate free radical to
destroy the invading germs.38

Therefore, assuming you don’t have a raging infection that needs to be
battled with NOX by your white blood cells, you can increase NADPH by
inhibiting excessive activation of NOX, and you can do that by limiting
your EMF exposure.

You can also inhibit activation of NOX by using molecular hydrogen.
Molecular hydrogen (H2) is the lightest element and is the smallest
molecule in the universe. It is extremely bioavailable, not only because of
its size, but also because it does not carry a charge. It can easily penetrate
your cell membranes and other subcellular structures.

H2 can rapidly diffuse into your tissues and cells without affecting
important signaling processes.39 When H2 enters into the subcellular
compartments, it slows down the effects of excessive reactive oxygen
species (ROS) and reactive nitrogen species (RNS) generated when you
have a disease.

H2 protects your DNA, RNA, proteins, cell membranes, and
mitochondria from damage.40 In addition to lowering oxidative stress and



inhibiting excessive NOX activation, it is also a potent stimulus of the
Nrf2 pathway, which I will discuss in just a few pages.41

H2 has been shown to have therapeutic benefits in more than 170
different animal and human disease models. Several animal studies have
shown that H2 is effective at increasing resilience and mitigating the
negative effects of acute and chronic stress such as inflammation and
elevated ROS.42

One of the reasons why H2 is so interesting is that it works to lower
NOX levels when NOX is excessively activated.43 This is ideal, as
indiscriminate suppression of NOX may impair your immune function and
the ability of your white blood cells to eliminate pathogens effectively.

H2 functions this way because hydrogen does not directly scavenge
ROS, rather, it decreases excessive levels of ROS. H2 also reduces
excessive ROS production and has mild pro-oxidant benefits similar to
those produced by exercise.44

Interestingly, two human studies have shown that using hydrogen water
helps mitigate side effects of radiation therapy in cancer patients.45,46

Further studies on molecular hydrogen and its protection against radiation
are in process, but more research is needed.

There are many ways to take molecular hydrogen therapeutically. Sadly,
many methods deliver inadequate dosages. One of the most effective
methods to take it is in the form of tablets that release the gas once
dropped in water.

There are a wide variety of tablets out there, but you will want ones that
have a concentration of 9 milligrams per liter, as they give you the most
hydrogen. You can find these in our online store at mercola.com as well as
through other outlets. If you take molecular hydrogen by dissolving it in
water regularly throughout the day, many of its benefits diminish, as
pulsing the hydrogen provides the best benefits. Once or twice daily
dosing seems ideal.

Increase NAD+ Levels Directly

http://mercola.com/


When you increase your NAD+ levels with NAD+ precursors you can
help to restore your body’s ability to repair the damage from EMF
exposure by fueling the PARP enzymes.47 Scientists have reported that
NAD+ can also greatly reduce X-ray-induced radiation damage in tissues
exposed to ionizing gamma radiation,48 and that NAD+ deficiency is a key
factor in ionizing radiation–induced tissue injury.49

This is a very important point because, as I reviewed in Chapter 1, we
know that ionizing and nonionizing radiation cause virtually identical
damage to your DNA. They just do it in different ways. If the damage is
similar, it stands to reason that the precautions and post-damage
remediation are similar as well.

After limiting your exposure as much as possible to EMF, which is
clearly the most important step (discussed extensively in Chapter 7), the
next best strategy will be to increase your NAD+ levels. This will not only
help you fight EMF damage, but it’s also likely one of the most powerful
antiaging strategies we now know of.

Before we review the strategies to increase your NAD+ levels, it is
important to understand that these strategies are not a magic bullet. They
are in no way, shape, or form a replacement for sleep, exercise,
minimizing processed food, and avoiding EMFs, as these, along with the
time-restricted eating discussed above, are the foundations of health that
will allow your body to take advantage of your increased NAD+ levels.

To determine how much NAD+ your body requires, you need to know
how much you are currently using every day. If you weigh about 165
pounds, you will use about 9 grams (9,000 milligrams) every day.
Although less than two teaspoons, that sure is a lot to replace with a
supplement. The good news is that under normal conditions your body will
recycle 99 percent of its NAD+, so you only need to replace roughly one
percent, or about 90 milligrams.50

Please note that is under normal conditions. Remember, PARP is one of
the primary consumers of your NAD+. If you are under constant EMF
stress and damaging your DNA, you will deplete your NAD+ far more than
one percent, meaning your replacement levels could easily exceed that one
percent by many times.



No one knows for sure just how much EMF exposure reduces NAD+
levels, as virtually none of the researchers working on NAD+ recognize
EMF as a cause of PARP activation and NAD+ depletion and they have not
specifically studied the impact of EMF on NAD+ levels.

So, how do you go about replacing depleted NAD+?
There are two primary options.
The first is to make it from scratch, a process called de novo synthesis.

This process typically uses the amino acid tryptophan. Unfortunately, it is
very inefficient; it takes about 70 milligrams of tryptophan to make 1
milligram of NAD+.51 This means you would need more than 6 grams of
tryptophan to meet your daily needs, and the average intake is less than 1
gram per day.

What’s more, if you are subject to excessive EMF exposure, you could
easily deplete your body’s tryptophan stores as it seeks to keep up with the
increased NAD+ demand. This could contribute to neuropsychiatric and
sleep disorders, as tryptophan is the precursor for both serotonin and
melatonin. Tryptophan supplementation with tryptophan might be
appropriate to address the deficiency that NAD+ is creating.

The second way to produce more NAD+ is to make it from what is
called a salvage pathway, in which you recycle its breakdown product,
niacinamide, and convert it back to NAD+. This process takes niacinamide
through a series of enzyme reactions to re-create NAD+.

This is the way the vast majority of your NAD+ is replaced.
Unfortunately, with modern EMF exposures and nearly continuous PARP
depletion, this pathway is not nearly enough to keep up with your daily
demand. You can, however, enhance this pathway and keep your NAD+
depletion and replacement in balance, as I will now explain.

HOW TO KEEP YOUR NAD+ LEVELS HIGH

Another factor that can diminish your NAD+ levels is simply getting
older—as they decline quite dramatically with age.

It remains unclear why the breakdown and synthesis of NAD+ do not
stay in balance as we grow older, but it appears that synthesis becomes
outpaced by consumption, which is likely related to increased



inflammation and excess oxidative stress that has been especially
accelerated in the 21st century by PARP activation through EMF
exposures.52

Unfortunately, at this time NAD+ levels are not something that can be
measured in a commercial lab. It requires a liquid chromatography and
mass spectrogram to analyze. My guess is after awareness of the clinical
importance of NAD+ becomes more widely known this will eventually be
available in commercial labs.

One of my friends, James Clement, is an NAD researcher and has mass
spectrometry equipment in his lab that can accurately measure NAD+
levels. He wrote a landmark paper with the leading NAD expert, Dr. Nady
Braidy, in 2019 that was the most viewed article of the entire year in
Rejuvenation Research.53 It was an epic paper, as it was the first study to
clearly document the radical and shocking decline in NAD+ levels that
occur with aging.

Clement found that typical levels in healthy people under the age of 30
were around 40 nanograms per millileter ng/ml in the blood. Levels
dropped progressively as individuals reached the age of 80, to less than 1
ng/ml.

There were some exceptions, though, as one 85-year-old who exercised
aggressively had a level of 9 ng/ml. This is likely due to the fact that
exercise is one way to activate the rate-limiting enzyme for NAD+
formation, NAMPT, from its degradation product nicotinamide. If you fail
to exercise regularly as you age and grow old, not only will your NAD+
levels drop but your nicotinamide (NAD+ precursor) levels will rise; high
levels of nicotinamide, in turn, will inhibit the sirtuin longevity proteins.

This information makes it very clear that there is not a generic one-size-
fits-all approach to improve NAD+ levels. The older you are, the more
aggressive the augmentation therapy needs to be.

If you are between 30 and 40 years old, or even younger, you need to do
very little other than to make sure you are implementing the NAD+ basics
that nearly everyone needs, such as:

Getting enough niacin every day (around 25 milligrams—I explain
more in the next section).



Doing regular bouts of high-intensity exercise, as this will increase
NAMPT and secondarily NAD+. Aerobic and resistance exercise
training reverses the age-dependent decline in NAD+, as both forms
of exercise increase NAMPT.

The most exciting exercise development is the use of Blood Flow
Restriction Training that allows the use of low weights and high
repetitions to produce incredible metabolic benefits, including
NAMPT activation.

It is my absolute favorite way to increase NAD+. Not only will it
increase NAD+ but it will also prevent and treat sarcopenia, or age
related muscle loss, and osteoporosis. It will also help prevent heart
attacks and strokes. It requires a full chapter to explain. As such, it is
beyond the scope of this book, which is why I have placed the
material that you can access for free at BFR.mercola.com.

Implementing time-restricted eating also increases NAD+.

Having your last food at least three to four hours before you go to
sleep. If you eat closer to the time you sleep, you will likely store
most of the energy from that food as fat, a conversion process that
requires NADPH.54

NIACIN THERAPY

One of the most straightforward strategies for increasing your NAD+
balance is supplementing with its precursors. Oral NAD precursors have
been shown to restore NAD levels in aged tissues and show beneficial
effects against aging and aging-related diseases.55–58

Niacin is one of those precursors. I believe that low-dose niacin therapy,
around 25 milligrams, is a therapy that most people would benefit from, as
it is very low cost and has no serious side effects.

Niacin has been shown to efficiently increase intracellular NAD+ levels,
especially in your brain where it counts.59 And a deficiency in niacin can
cause very serious health problems in addition to contributing to NAD+
depletion.

http://bfr.mercola.com/


Prior to food supplementation with niacin, people died from pellagra, a
disease caused by a niacin deficiency whose hallmark symptoms are skin
rashes, diarrhea, mouth sores, and dementia, which at that time was
endemic in the United States.60,61 Niacin deficiency also has been shown
to cause DNA damage and unstable chromosomes.62–65

Since timed-release niacin eliminates the flushing reaction, many
believe it is a better choice. Unfortunately, a high-quality study tested this
strategy and the results appear far inferior,66 so inexpensive non-timed
release niacin seems to be the preferred choice. You can purchase it in
pills, capsules, or powder.

Niacinamide

Another vitamin B3 precursor that can be used is niacinamide (also
called nicotinamide). This is actually the molecule that NAD+ is broken
down into once your body has used it. An advantage of niacinamide is that
it does not cause a flush as niacin does.

The problem with using niacinamide to increase NAD+ levels,
especially with higher doses, is that it is a direct inhibitor of the sirtuin
Sirt1.67 Since sirtuins require NAD+ to function, when niacinamide levels
are high sirtuins tend to be inhibited and your longevity pathways become
compromised. For this reason, many believe that niacinamide is not an
ideal choice for a niacin precursor.

There are other NAD+ precursors, such as nicotinamide riboside (NR)
and nicotinamide mononucleotide (NMN) and even the NAD+ molecule
itself. But for most they are unnecessary at this time and beyond the scope
of this book. Just understand that NAD+ augmentation support is one of
the most important strategies you can use to stay healthy and these are the
five best ways to do it.

Five Best Ways to Increase Your NAD+

Limit your EMF exposure and sleep in a low-EMF bedroom

Practice daily time-restricted eating where you only eat food in a 6-
to 8-hour window or even less



Engage in some type of daily exercise and seriously consider blood
flow restriction training

Supplement with molecular hydrogen

Make sure you are getting about 25 mg of niacin a day and have
regular magnesium supplementation to reach at least your RDA of
400 mg of elemental magnesium

Increasing NAD+ Indirectly Through NQO1

There is an elegant enzyme that will actually convert NADH back to
NAD+. That enzyme has a heck of a long, complicated biochemical name
—NADPH dehydrogenase, quinone 1. Thankfully, we can call it NQO1 for
short.

NQO1 is really unusual in that it is one of the only enzymes that takes
NADH and converts (oxidizes) it to NAD+.68 This is helpful because what
is important for your health and longevity may not be the actual
concentration or level of NAD+ in your cells, but rather the NAD+/NADH
ratio.

Also, it is well documented that NAD+ levels decrease with age due to a
change in the balance between NAD creation and consumption.69 So just
about anything that increases NAD+ levels will help improve your health
and also fuel PARP to help repair your DNA damage.

As a bonus, NQO1 plays a role in the direct removal of superoxide from
your mitochondria.70 Less superoxide means less formation of
peroxynitrite.

You can increase NQO1 activity through heat exposure and
photodynamic therapy, such as sitting in a near-infrared sauna. This is a
great practice for a wide variety of other health reasons, such as energizing
your mitochondria through photobiomodulation and helping to eliminate
toxins through sweating. In my view a near-infrared (not far-infrared)
sauna is one of the most valuable health tools out there.

But one of the other important ways to boost NQO1 is to activate a very
important DNA transcription factor that you may not have heard of



previously, the Nrf2 pathway, which I will describe next. This is also one
of the pathways that molecular hydrogen activates.

NRF2 IS A KEY PATHWAY TO KEEP YOU HEALTHY

Nrf2 is an important biological pathway that emerged from obscurity in
1997 at the University of Tsukuba in Japan.71 It’s quite likely neither you
nor your doctor have ever heard of it before.

This is unfortunate, because the Nrf2 pathway is the master regulator of
responses to oxidative damage from free radicals, inflammation, and
mitochondrial dysfunction. In addition to helping your body address the
effects of EMFs, the Nrf2 pathway protects your cells from the damaging
effects of ionizing radiation such as X-rays.72,73

Since its discovery, Nrf2 has become most known for its role in
activating genes that have powerful antioxidant effects.74 It does not
indiscriminately suppress all free radicals; it is only called to action when
your body needs to reduce free radical damage. At that point, it will
trigger your DNA to activate up to 500 genes, including antioxidant
proteins, and detoxifying enzymes.75



The Single Use of High Doses of Antioxidants Might Save Your
Life

This is a tangent, but a potentially life-saving one. If you or
someone you love ever comes down with a life-threatening sepsis
infection, a relatively simple but highly effective cocktail of a
massive IV dose of vitamin C, thiamine, and hydrocortisone could
save your or your loved one’s life.76

Septic shock from severe sepsis strikes more than a million
Americans every year, and 15 to 30 percent of those people die.77

That means 150,000 to 300,000 people die EVERY year in the United
States from this problem; that’s nearly 1,000 people every day. More
than half of sepsis infections are acquired in the hospital.

If your doctor refuses to consider it, have him or her review the
recent studies cited here that show this works.78–81 All you need is to
look up the references in the endnotes to the previous sentence and
type the name of the article in your search engine. Alternatively, you
can just go to PubMed (https://www.ncbi.nlm.nih.gov/pubmed)
directly and type “vitamin C and sepsis” in the search field and you
will get the list.

These articles are completely free to download. I hope you never
need to access them, but if you do, you can print them and use the
information to convince your medical team to use these simple life-
saving strategies.

Nrf2 can activate the production of hundreds of antioxidant and stress-
response genes. Some of these include the NQO1 gene we talked about
earlier, glutathione peroxidase, thioredoxin, catalase, superoxide
dismutase heme oxygenase-1, and many others.82

You will be pleased to know that Nrf2 also plays a major role in
optimizing the entire family of NAD coenzymes. Not only does it increase
NADPH, Nrf2 also activates NQO1.83

https://www.ncbi.nlm.nih.gov/pubmed


In addition, Nrf2 activates a total of 25 different detoxification genes,
each of which produce an enzyme that acts in detoxification of various
toxic chemicals.84 This is very beneficial, because thanks to the
industrialization of the 20th and 21st centuries, your exposure to chemical
toxins has increased dramatically.

Figure 6.2: The complex ways you can damage and repair your DNA.

How Nrf2 Works

We believe that one of the general biologic strategies that enables Nrf2
to do its beneficial work is a process called hormesis. If you haven’t heard
of hormesis before, it is best summed up by Friedrich Nietzsche’s famous
quote “That which does not kill us makes us stronger.”

Another way of looking at hormesis is through one of the basic tenets of
toxicology, which is “The dose makes the poison.” Low doses of “toxin”
may actually make you healthier. Many of the polyphenols (primarily
micronutrient found in plants that are antioxidants) that activate Nrf2 are



actually produced by plants to ward off predators. These chemicals can
kill predators in large doses but, when used in smaller increments, are
quite beneficial.

Moderate stress causes a response in your body that is protective against
future insults: Exercise and calorie restriction are two other examples of
this principle. To be effective, though, the stress must be pulsed; it cannot
be continuous or chronic. This is why pulsing many Nrf2 activators is so
important. It just isn’t a wise strategy to take most of them continuously.

Exercise, for example, puts stress on muscles that cause your body to
react in ways that increase muscle strength. Weight-bearing exercise puts
stress on your bones, causing your body to react by increasing bone
strength. And we all know that you need to have recovery periods after
exercise. For example, if you exercise continuously without rest, it could
be very damaging and counterproductive to your health.

In this same way, after an oxidative stress–inducing incident, your body
requires time to clear out oxidation by-products and reestablish
homeostasis. Your cells also likely require time to replenish their stocks of
Nrf2.

Nrf2 and Health Span

Many researchers believe that Nrf2 is a master regulator of not only
longevity, but also, more important, of health span.85 Whereas life span
refers to the oldest age you reach, health span is the oldest age at which
you maintain all the aspects of being healthy. It is not a victory to live to
an old age if you are crippled with arthritis and pain, immobile, frail, and
lacking most of your mental capacity.

There are a number of genetic studies in mice and several other species
that show that raising Nrf2 activity produces prolonged life spans and
health spans, and that lowering Nrf2 produces the opposite.

Nrf2 may provide these benefits by facilitating the removal of senescent
cells that have stopped reproducing and create silent inflammation.86

Interestingly, when mice have their Nrf2 genes removed they develop
premature cellular senescence.87



This makes perfect sense because one of the primary drivers for
senescent cells is oxidative stress, and Nrf2 is magnificent for addressing
this.88 If you are older than 65, you will want to consider strategies to
activate your Nrf2 pathways because you likely have diminished Nrf2
activation89 in addition to lower NAD+ levels.

Also, it is well known that calorie restriction benefits your health
primarily through activating autophagy, which comes from the Greek
words for self-eating. It is a process that removes damaged and defective
cellular parts, tags them for destruction, and then breaks down the cellular
parts to their constituent elements so they can be recycled.

Nrf2 not only stimulates autophagy,90 but it is also likely responsible
for many of the health benefits afforded by calorie restriction.91–95

It just keeps on getting better with Nrf2 benefits, as researchers have
found that this pathway also stimulates a process called mitochondrial
biogenesis, which increases the number of your mitochondria and
improves your mitochondrial function—essential for optimal health.96,97



An interesting side note on Nrf2 is that statins, the very popular
drugs used to lower cholesterol levels in one in four Americans over
the age of 40, appear to activate Nrf2, and this may explain some of
their observed cardiovascular benefits.98–100 That would make sense
from my perspective, as in my view statins clearly don’t benefit
people by lowering their cholesterol levels. Fortunately, there are far
less dangerous and less expensive strategies to raise Nrf2.

Natural Products Activate Nrf2

Many studies have shown that the consumption of fruits and vegetables
is associated with reduced risk for cardiovascular disease and stroke.
Experts used to believe that the protective effects of the phytochemicals,
the protective chemicals that the plants produce, resulted from their direct
antioxidant actions.

However, the understanding now is that the benefits conveyed by the
phytonutrients in fruits and vegetables are likely largely related to their
Nrf2-stimulating action and not their antioxidant action.

Fortunately, there are many natural products that will activate Nrf2 and
not only stimulate NQO1 but also provide many other benefits. The scope
of this book does not allow me to go deep into the details here, but I have
provided references to the studies that go into more depth for you.

The Nrf2-boosting chemicals on the following list are mostly
polyphenols. 101–108

Vitamin D109

Molecular hydrogen110–112

Sulforaphane113 from broccoli

Rutin from apples, black and green tea, and buckwheat114–116

Quercetin, found in capers, red onions, berries, and broccoli117–120



Curcumin121–123 from turmeric

Fisetin, which is found in strawberries, green tea, chamomile tea, and
apples124

Resveratrol, found in pistachios, grapes, blueberries, and dark
chocolate125–127

Green tea and its active ingredient epigallocatechin-3-gallate
(EGCG)128–130

Apple peel polyphenols131,132

Pomegranate peel polyphenols133–135

Delta- and gamma-tocopherols (vitamin E) and tocotrienols (not
alpha, which has little activity), from rasperries, blackberries,
soybeans (which you should only eat organic versions of to avoid
genetically modified organisms), hazelnuts, and olive oil136–139

Purple sweet potatoes140–142

Astaxanthin143–145 from microalgae and in some seafood, like krill

Isothiocyanates from broccoli, cabbage, and other cruciferous
foods146,147

Triterpenoids and other terpenes, found in beans, apples, peppermint,
oregano, and thyme148,149

Sulfur compounds including allyl sulfides in garlic, onion, and allium
foods such as chives and leeks150,151

Carotenoids, particularly lycopene, which is found in tomatoes,
watermelon, and guava 152,153

Fish oil (long-chain omega-3 fatty acids DHA and EPA)154,155

Modest oxidative stress (hormesis), such as that induced by
exercise156



Melatonin157

While many consider daily consumption a useful protection strategy, I
have some concerns that continuous use of the high-dose concentrated
versions available in many supplements may be counterproductive. That’s
why I recommend you prioritize getting these polyphenols from whole
foods.

I also suspect the use of these high-dose polyphenols is more
appropriate when you have autophagy (“self-eating”) activated through
fasting or partial fasting of at least 40 hours. In this scenario the
polyphenols would likely improve the level and benefits of autophagy.

THIS COMMON MINERAL CAN ALSO HELP

There is one more supplement strategy to address EMF damage that can
be effective: to block excessive calcium channel activation. Magnesium
can help with this. Magnesium is the fourth most abundant mineral in your
body after calcium, potassium, and sodium. It activates more than 600
enzymes and is an important cofactor for the activation of a wide range of
transporters and enzymes.158

Magnesium is essential for the stability of cell function, RNA and DNA
synthesis, and cell repair. Interestingly, magnesium is also a natural
calcium channel blocker.

Magnesium has been used for some time for lowering blood pressure
because it acts like a natural calcium channel blocker.159 If you can
prevent activation of the calcium channels by EMFs then you could
decrease the need for repairing peroxynitrite damage.

Magnesium is inexpensive and virtually free of side effects. Because it
is also a natural laxative, it has a built-in safety mechanism. If you take
too much oral magnesium you will simply eliminate it by having loose
stools.

Additionally, it is well documented that more than half of Americans do
not take enough magnesium. A baseline for “enough” is approximately
400 milligrams of elemental magnesium per day.160 However, that is
based on RDA (recommended daily allowance) values.



In my view, RDAs suggest a minimum amount, and not necessarily an
optimal amount, especially to protect you against EMF. Taking this into
account, it is likely that 80 percent or more of us have suboptimal levels of
magnesium and could benefit from supplementation.

In addition to helping lessen the damage from EMF, magnesium
supplementation can be helpful for improving your overall health. There
are a wide variety of magnesium supplements available; whichever ones
you choose, it is important to realize that you need to focus on the
elemental magnesium in the supplement. This is the amount that is
actually available for your body to use and it’s what your requirements are
based on.

It is easy to miss this important point, and many people do. You could
take 400 milligrams of some magnesium supplements, but if they contain
only 10 percent elemental magnesium, you would be getting only 40
milligrams and need to take 10 doses per day to get the advertised amount.

Another factor to consider is the type of magnesium used, as they each
have different levels of absorbability. Magnesium oxide, for example, is
commonly used as a supplement. Even though it has 50 percent elemental
magnesium, which seems good, this form of magnesium is very poorly
absorbed compared to other supplements, so I do not recommend taking it.

Here are some of my top choices for magnesium. Some products
provide different forms of magnesium, but most don’t. You can combine
them to get some of the unique benefits each one offers. This is especially
helpful since you will likely need to take more than one pill a day. We
offer CannaCalm, which has citrate, threonate, and malate along with a
very low dose of 5 mg of full spectrum non-psychoactive CBD.

Malate is one of most bioavailable forms of magnesium, is well
tolerated, and has a relatively high amount of elemental magnesium
at 15.5 percent.

Citrate is also highly bioavailable and has an elemental magnesium
level of 11.4 percent. The benefit of using this form is that the citrate
will help bind oxalates (naturally occurring molecules in many plants
that can cause kidney stones and other biologic damage) and prevent



them from absorbing the magnesium and also help dissolve existing
oxalate crystals you have accumulated in your body.

Glycinate has a high amount of elemental magnesium at 14 percent.
In this form, the magnesium is attached to the amino acid glycine,
which has additional benefits. It can help increase NADPH in your
body and also contribute to connective tissue strength. Glycine is the
primary amino acid in collagen and bone broth.

Threonate has a low amount of elemental magnesium at 8 percent.
Its claim to fame is that it’s particularly good at passing the blood-
brain barrier and increasing magnesium levels in your brain. Once it
gets into the brain, it increases the density of synapses, which are the
communication connections between brain cells.161

EVEN BETTER THAN REPAIRING DAMAGE

While the strategies I’ve covered here—to support your body’s ability
to repair the damage to your DNA and the oxidative stress that happens as
a result of EMF exposure—are important, they aren’t the most crucial for
protecting your health. Instead of providing your body with the raw
materials to build NAD+, you can increase your levels by not using as
much of it in the first place.

It is clear that the first and most important strategy to keeping your
DNA whole and your oxidative stress low is to avoid the things that cause
damage. This is best done by optimizing your food choices (following the
strategies I outlined in my books Fat for Fuel and KetoFast) and paying
careful attention to your EMF exposures in order to limit DNA damage,
which I cover at length in Chapter 7.



CHAPTER 7

HOW TO PROTECT YOURSELF FROM EMFS

As helpful as it is to know how to remediate the damage that EMFs can
inflict, the single most powerful way you have to protect yourself is to
reduce your exposure to them in the first place.

Although most of this book does tend to paint a bleak picture, there are
many practical ways to limit your EMF exposure and give yourself a
chance to recover and repair from the pervasive and nearly continuous
EMF exposure you’ve experienced already.

The tactics I outline in this chapter are beneficial for everyone. If you
are challenged with a serious illness, it is imperative that you reduce your
exposure as much as possible, as EMFs will only worsen your health
challenges.

FOUR GUIDING PRINCIPLES TO REDUCE YOUR EMF
EXPOSURE

The good news is that there are a wide variety of strategies to protect
yourself from EMFs. The flip side of that is that it can be overwhelming to
decide which strategies you’ll implement and in what order. I want to help
you prioritize your efforts and understand what you need to do, and why.

Because this is a book—which does not change once it’s printed—and
because technology evolves every day, there is a high likelihood that these
recommendations will change in the future. For this reason I strongly



recommend subscribing to my free newsletter at mercola.com to receive
all the latest updates and strategies.

However, the framework for EMF remediation will not change, so I’ll
outline the basic principles here. Briefly, you want to seek to do the
following four things, in this order:

Avoid unnecessary exposure to EMFs, especially inside your own
home and from your personal devices (such as your cell phone),
where you have the most control.

Put as much distance as you can between you and the EMFs you can’t
avoid.

Decrease the amount of EMF exposure coming into your house from
external sources.

When all else fails, shield yourself.

I’ll walk you through the various ways you can achieve all four of these
goals in this chapter. But first, I want to make a case for why you should
seriously consider purchasing a meter that measures EMFs, so that you
can measure the effectiveness of each step you take. Seeing this evidence
of progress will inspire you to continue to make changes and adopt a
lower-EMF lifestyle.

Make the Invisible Visible

Part of the reason why EMFs are so dangerous is that, like X-rays, they
are invisible, silent, and odorless. Unless you are EMF-hypersensitive, you
won’t see, feel, or hear your EMF exposures. This is why it’s crucial to
invest in devices that can locate and measure all hidden sources accurately.

Before you do anything to remediate your physical exposure to EMFs,
it’s vital for you to measure radiation levels already present. Measuring
first provides you with a baseline and dramatically helps you fine-tune
your mitigation efforts so they can be as effective as possible. The ability
to see and hear current readings detected by EMF measuring devices will
motivate you to take immediate action to address them.
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Even if you are hyper-diligent and seek to address all the sources in the
comprehensive list in this chapter, you can rest assured that some sources
will escape your searches. The easiest, but most expensive, way to locate
these stealth sources in your home and measure the fields they emit would
be to hire a professional.

The most well-known professionals who offer this service are building
biologists, trained and certified to analyze indoor environments and
systematically seek to reduce chemical, mold, electric, magnetic, and
radio-frequency irritants. They can also help you learn how to use your
own meters, and add to your knowledge of how to determine, reduce, and
eliminate EMFs that lurk in your home.

EMF professionals are particularly helpful in finding wiring errors in
your home that can result in very high magnetic fields throughout your
home, and they are relatively common. However, they are not easy to
measure even if you have a meter of your own.

The more affordable approach is to purchase your own EMF meter and
do the measuring yourself. Even if you hire a professional at the outset, it
is best to purchase a few meters so you can measure your different EMF
exposures yourself, as the exposures will change over time.

Professional-quality meters from Gigahertz Solutions, Geovital, and
other companies cost thousands of dollars, but you don’t need to spend
that much. Often a decent meter can be obtained for somewhere between
$200 and $400. There are different types of meters to measure the
following four types of EMFs:

Radio frequency (RF) for cell phones, Wi-Fi, and smart meters

Magnetic fields

Electric fields

Dirty electricity

Guidelines for Assessing EMF Readings in Your Home

Type of EMF Exposure Maximum Safety Threshold



Type of EMF Exposure Maximum Safety Threshold
AC Electric Fields:  
Field strength with ground
potential 
Field strength, potential-free 
Body voltage

5 volts per meter 
1.5 volts per meter 
100 millivolts

AC Magnetic Fields 1 milligauss or 100 nanotesla
RF Radiation 10 microwatts per square meter
Dirty Electricity Threshold varies depending on

meter you use; check manual for
guidelines

There are many inexpensive meters out there that measure the first
three, but some of these combination meters, particularly older versions,
may not be able to measure all the fields accurately. It is likely that you’ll
need more than one meter to measure your exposure to all the various
forms.

I know that this is a technical topic with a load of details. Even so, it is
possible to find the right combination of meters that are ideal for you. I
have included a list of many of the best meters available on the market
with their pros and cons in the Resources section at the back of this book.

Of course meters do cost money, and when you need to buy more than
one, the investment can become significant. One cost-saving idea is to
pool your resources with your neighbors or family members and purchase
meters together that you’ll share.

When I interviewed Magda Havas, Ph.D., who has studied the health
effects of what some experts call “electrosmog” for decades and who
researches and teaches courses on electromagnetic pollution at Trent
University in Canada, here is how she described the process of measuring
EMFs on your own:

The more you play around with [using meters], the more
comfortable you become with it. You’ll find some real surprises when
you have the meters, because things that you think might be turned



off or aren’t radiating may be and increasing your exposure. Doing
your own testing is something I highly recommend.

Whatever meter you choose, you’ll want to search YouTube for videos
on how to use it properly. Lloyd Burrell became a dedicated researcher on
how to reduce EMF exposure after experiencing dizziness and pain
whenever he used his cell phone. He has made many videos on the topic;
you can find them on his website, electricsense.com.

When it comes to selecting which meter to buy, it’s important to know
that there is no “best meter.” Your choice of meters depends upon your
answers to the following questions:

What are your EMF concerns? The cell tower down the street? Your
neighbor’s Wi-Fi? The overhead power lines? Get clear on your
concerns and then look at meters that can measure that type of EMF.

How technically minded are you? Some meters are more novice-
friendly than others. Make sure you consider your tolerance for
learning to use new technology when selecting your model.

Are you willing to invest in your health? If you buy cheap, you get
cheap. This is particularly true with EMF meters. There are a few out
there that are so insensitive and inaccurate they are a total waste of
money. Your meter purchase is an investment. Do your research and
invest wisely.

Once you have a meter and are familiar with how to use it, you are in an
optimal position to start lessening your exposure. So let’s go back to the
four guiding principles and top priorities for EMF remediation.

PRIORITY NUMBER 1: 
REDUCE EXPOSURE TO EMFS WITHIN YOUR HOME

Remediating your home from the EMFs that originate from inside it is
the vital first step. If you shield your home from these outside sources
without first remediating internal sources of EMFs, the strategy can
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backfire and increase EMF levels inside because the shielding will be
reflecting EMFs from your home right back inside.

Reduce EMFs Emitted by Your Computer and Your Internet
Connection

This is one of the two most important aspects of reducing EMF
exposure in your home, because radio-frequency exposures are among the
largest contributors to your EMF exposure load, especially Wi-Fi from
your routers and other devices. What’s more, Wi-Fi produces a modulated
signal that is especially harmful to your body.

Your long-term goal should be to connect your home computer and
printer to the Internet using a hard-wired Ethernet cable (local area
network, or LAN) instead of wirelessly through a Wi-Fi enabled router.

Ideally, you’ll be able to get a professional solution by hiring a low-
voltage audio/video contractor or a home theater company to install
Ethernet wires in your walls. As a money-saving alternative, you can do it
yourself by running Ethernet wires from your modem and router along the
walls at the baseboards of your home.

The less-expensive flat Ethernet cables, readily available at online
retailers, work best in this scenario. Most new laptops do not have an
Ethernet port, so you will need to purchase an inexpensive adaptor that fits
into the USB-A, USB-C, or Thunderbolt port.

It’s important to realize that your Ethernet connection will not be
grounded, so if you have a laptop and you disable your Wi-Fi and plug in a
standard Ethernet cable to get on the Internet, you will still have high
electric fields when you put your hands on the laptop. You are essentially
swapping one type of EMF for another.

You can avoid high electric fields by using a grounded Cat7 Ethernet
cable (with metal ends) and an Ethernet grounding adapter kit (see
Resources for recommendations).

Please understand that most cable and telephone company
modems/routers are Wi-Fi enabled by default. Fortunately, the Wi-Fi can
be turned off through the software. Contact your cable or telephone
company to walk you through how to do this, or have them do it for you
remotely over the phone. But be sure to check for yourself, as they may be



giving you incorrect instructions. You will need to take out your RF meter
and confirm that there is no wireless radiation coming from your device.

Additionally, your cable company may automatically update your
modem’s software and turn Wi-Fi back on without making you aware of it,
which is why it is wise to check for this regularly with your RF meter. You
can then easily confirm whether or not the wireless is truly disabled.

One solution is to purchase your own cable company-approved modem
and your own separate router. Then you can avoid paying the monthly fee
to rent the modem/router they install and avoid having Wi-Fi turned back
on automatically with updates. The Arris Surfboard is one such cable
company-approved modem. Choose a model that does not have Wi-Fi.

You will only have one Ethernet port, so if you have more than one
computer in the house, you will need your own router. Purchase a router
that doesn’t come with Wi-Fi at all, or a router model that has switchable
Wi-Fi—I suggest several models to choose from in the Resources section.

Also, realize that just because you are using a wired Ethernet connection
doesn’t mean your computer is not emitting a Wi-Fi signal. You will need
to go to your settings and be sure to place your device in airplane mode.
Most laptops have a wireless button or icon to switch it on and off. You
can search for your model online to find out where it is or just look for an
icon that looks like an antenna sending signals.

It is really important to remember and be sure to also disable Bluetooth
on your PC or Mac, but only after replacing your wireless mouse and
keyboard with a wired mouse and keyboard. You may need to actually
unplug a Bluetooth dongle from a USB port to disable the Bluetooth on
your computer.

If for whatever reason you are unable to disable the Wi-Fi on your
router, the minimal first step is to use either an electronics timer to turn
your Wi-Fi router off every night while sleeping, or a wireless switch that
can turn it off and on when you need to. Just make sure it is always off
when you are sleeping and place it far from a desk, couch, or anywhere
people sit or stand in the daytime.

Another option—but not the one I recommend—is to keep your router
but to cover it with an RF-shielding cloth or wire mesh box. Some
examples are the Signal Tamer and the WaveCage, both available from Les
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sEMF.com, and Router Guard, available from Smart Meter Guard. These
do not eliminate the RF levels in the room altogether, they just reduce
them.

Those in your family who insist on using their portable wireless devices
will still get a signal but at least the RF signal from the router and other
wireless devices will be reduced in the room. If you take this approach, at
least try to locate routers far away from bedrooms and where people spend
a lot of time in the daytime.

For any electric device that you put your hands on—especially a
personal computer—make sure it has a grounded alternating current (AC)
power cord with a three-pronged plug that is plugged into a properly
grounded outlet. This is crucial for protecting against EMFs when using a
laptop. If your PC computer doesn’t have a power cord with a three-
pronged plug, you can buy one that plugs into your USB port. (See
Resources.)

For a Mac laptop, slide off and throw away the adapter on the
transformer (the white brick in the power cord). The adapter is the piece
with two blades that swing out and allow you to plug the transformer into
an outlet or power strip—but that adapter is not grounded.

Instead, connect the transformer to the grounded AC power cord with
the three-pronged plug that came in the box with older MacBooks. New
MacBooks don’t come with that grounded AC power cord. You can,
however, purchase it online from Apple or other retailers. For added
protection, purchase shielded AC power cords for your desktop computer,
monitor, and printer. (See Resources for suggestions.)

Take Control of Your Phone

Your cell phone transmits radio-frequency radiation even when you are
not on a call, because it is constantly updating its location and
communicating with the nearest cell phone towers for updates, downloads,
e-mails, and texts. Whenever you don’t need to be making a call on your
phone, switch it to airplane mode in order to avoid the continuous
radiation it emits.

Also, put your mobile phone in airplane mode if you carry it on your
body. This is the second most important strategy and for some the most
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important step you can take. Keeping this strong emitter of RF frequencies
directly on your body is just asking for trouble.

Many women diagnosed with breast cancer carried their phone in their
bra. Unless you have an emergency and need to be alert to incoming calls,
it is best to avoid having your phone turned on when it is on your body.

Unfortunately, it’s not as easy as it once was to disable the wireless
antenna on your phone by simply selecting airplane mode in your phone’s
settings. Now you have to not only select airplane mode, but also turn off
Wi-Fi, Bluetooth, and near-field communications (NFC).

Fortunately, you can do this by swiping up on an Apple phone and down
on an Android; this will bring up a screen that shows you the icons for
airplane mode, Wi-Fi, and Bluetooth so you can turn them all off in just a
couple of taps. (You can also configure this page in the edit screen to put
all the icons near each other to make it even easier.)

Avoid using your cell phone when the signal is weak, because when the
phone has to work harder to establish a connection to a cell tower, it emits
higher levels of radiation. In fact, a 2019 study found that phones emit up
to 10,000 times more EMF radiation when the connectivity is low.1 It’s
much better to wait until you’re in a spot with full bars—and even then, to
use speakerphone so that the phone is farther away from your body.



Beware of “Harmonizers”

Avoid the mistake that many make in believing that a “harmonizer”
will protect you from EMFs. There are a wide variety of these devices
out there; one example would be a sticker that enshrouds a
polycarbonate disk that you place on your phone or laptop, which
sellers claim emits a negative electrical field that counteracts, or
“harmonizes,” the radiation emitted by the phone—making it “safe”
to use your phone.

I have met hundreds of people who have something attached to
their phone that they believe makes them “protected.” I have tested
many of these devices and have never found any that actually reduce
radiation exposure. If you don’t trust me, then measure the radiation
yourself with an RF meter. If your measurements are above the
recommended biologically safe threshold of 1 milligauss, there’s your
proof.

I won’t dispute that many find symptomatic improvement with
some of these devices, but the danger is you get a false sense of
security, thinking you are solving the problem and then go on using
your devices, rather than taking the necessary measures to reduce
your exposures.

Remember, EMF levels activate your calcium channels, which
leads to peroxynitrite oxidative stress that damages your nuclear and
mitochondrial DNA, cell membranes, mitochondria, stem cells, and
proteins. The only way to prevent this process is through avoidance or
actual shielding, not using a harmonizer.

I know this may sound challenging, but you also want to avoid using a
cell phone in your car, or while you’re on a bus or train, even when the
connection to a cell tower is strong. Because you are in motion, the phone
will need to work harder to stay in communication with the cell tower and
again, will emit more radiation as a result.



Additionally, because you are encased in metal, all that extra radiation
reflects off the inside surfaces of the vehicle, thereby intensifying the
radiation. Better to keep your phone in airplane mode when you’re in the
car. If you commonly use it to listen to music or podcasts, download the
content before you leave so that you can still enjoy it without being
connected to a network.

Avoid sleeping with your cell phone in your bedroom unless it is in
airplane mode or powered off completely. If possible, it is also wise to
place it in a Faraday bag (which I discuss in more detail later in this
chapter). While that may seem excessive, there’s a possibility that you
may have unknowingly downloaded spyware to your phone that will keep
the device on even when you put it in airplane mode.

These programs can be difficult to find, so using a Faraday bag is a
simple solution that offers additional protection and also guards against
the more common scenario in which you forget to put your phone in
airplane mode.

Sadly many people, including children, sleep with their phones on right
under their pillow, with their head within inches of a device that transmits
intermittent radio signals all night long. This is one of the worst things
you can do for brain health; it is a virtual prescription for
neurodegeneration and an increased risk of brain cancer.

Many people use their cell phones as alarm clocks. This is not a good
idea either. If you choose to do this, the minimum precaution is to put your
phone in airplane mode and in a Faraday bag. A better option is to use a
talking clock that has no lights and will therefore not interfere with your
sleep, even by disrupting melatonin. These clocks are available through
online retailers.

Don’t use wireless chargers for your cell phone, especially anywhere
near your bed, as they too will increase EMFs throughout your home.
Instead, use a standard plug-in charger and keep that charger and its cord
well away from the bed. Wireless charging is also far less energy-efficient
than using a dongle attached to a power plug, as it draws continuous power
(and emits EMFs) whether you’re using it or not.

For a way to use your cell phone and protect yourself from EMFs, you
can copy a simple trick I use. When I’m home, I have a wired Ethernet



connection on my desktop and I keep my phone in airplane mode so it
doesn’t emit any RF.

When someone calls my cell phone, it goes to my voicemail that I have
configured using a service called YouMail, which will send me an e-mail
with an audio attachment of any voice messages someone leaves for me.
Best yet, the YouMail service is free and you can use it to report and block
telemarketers.

You can also create a hardwired workaround that allows you to use your
iPhone and iPad in airplane mode and still access the Internet. Use an
Ethernet adapter power cord (see the Resources section for one that is
shielded). Then use the same grounded, shielded Ethernet cable and
Ethernet grounding adapter kit that I recommended for your computer.

This workaround allows you to access the Internet and other apps as you
would on Wi-Fi without the radio-frequency EMFs from the device. You
also won’t have the electric fields you would if you did not use a
grounded, shielded Ethernet cable.

You won’t be able to make or receive phone calls, but that is what a
corded landline telephone is for when you are home. Unfortunately this
workaround is not yet doable with most Android cell phones and tablets,
only iPhones and iPads.

Your Children and Cell Phones

Barring a life-threatening emergency, children should not use a cell
phone or a wireless device of any type, for all the reasons I outlined in
Chapter 4.

If your child wants to play a game on a tablet or phone, put the device in
airplane mode. Restrict your child’s total access to mobile devices to less
than two hours a week. Hold out as long as you possibly can before giving
your child a cell phone, especially a smartphone. There is a nationwide
movement to Wait Until 8th (waituntil8th.org), a pledge that parents and
kids take to say they won’t get a smartphone until at least the eighth grade.

While the primary aim of the initiative is to “let kids be kids a little
longer,” the physical health benefits of subtracting years off your kids’
lifetime exposure to cell phone radiation, especially when their bodies,

http://waituntil8th.org/


brains, and skulls are still growing, is just as important as any social-
emotional benefit, if not more so.

Once children are given cell phones, it is essential that they learn how to
use them safely by keeping them in airplane mode at all times except
when making a call, which should only be made using a speakerphone with
the phone kept at least two feet away from the body during the call.

Reducing Common Indoor Sources of Magnetic Fields

If there are magnetic fields originating inside your house, it is due to
internal wiring or grounding issues as well as devices that generate a high
magnetic field (electric stove, hair dryer, etc.).

Sadly it is common for many homes to have wiring errors in which the
magnetic fields created by current running on the hot and neutral wires of
a circuit are unable to cancel each other out. This creates a dangerously
high alternating current (AC) magnetic field when electric loads are turned
on, such as overhead lights or appliances.

There are also areas near appliances with motors where you simply
don’t want to spend time when they are running. Some homes have the
refrigerator against the wall in one room and, on the other side of the wall,
a bedroom with a bed or living room with a chair or couch right up against
the back of the fridge. The person sitting there or sleeping there will be
exposed to high AC magnetic fields whenever the fridge motor is running.

A circuit breaker box and the large wires that connect it to the outside
pole or meter are another area where magnetic fields can extend up to five
feet out on both sides of the wall. Solar power inverters also have high AC
magnetic fields.

Avoid these “point sources” of magnetic field exposure by measuring
with your gauss meter and doing careful planning of where to put chairs,
desks, couches, and beds relative to high magnetic field sources.
Shielding, which you’ll read more about later in this chapter, is often very
difficult and expensive to achieve with magnetic fields.

Lower Dirty Electricity That Originates inside Your Home



As you’ll remember from Chapter 1 and from earlier in this chapter,
sources of dirty electricity include power lines, electrical wiring inside
your home, compact fluorescent light bulbs, dimmer switches, pool
pumps, heat pumps, air conditioners, power supplies for many electrical
devices (such as TVs, monitors, and computers), and inverters on solar
panels, all of which emit harmful EMFs.

Dirty electricity can also jump from one circuit to another within your
house. It can even travel along power lines and enter your home from
neighbors’ homes through wiring, or even through the ground.

For these reasons, it’s trickier to reduce your exposure to dirty
electricity than it is to simply switch your Wi-Fi off, put your phone on
airplane mode, or change the cords on your electrical devices. But
addressing sources of dirty electricity within your home is still an
important part of your EMF mitigation efforts.

The simplest way to remediate dirty electricity is by installing filters
designed to reduce dirty electricity, which plug into a socket and use a
specific electrical circuit to purge the dirty electricity pollution for the
circuit it is plugged into.

Filters are portable, meaning you can move them from room to room—
perhaps plugging one in near your desk if you work at home during the day
and then moving it to your bedroom at night. Or you can bring it to work
with you and then bring it home again at night.

In her research, Magda Havas of Trent University has found that dirty
electricity filters could provide significant remediation of this invisible
scourge and improvement of symptoms. In 2003, Havas designed and
conducted an experiment at a school where one of the students was having
health and attention challenges and was also electrohypersensitive.

She installed Stetzer Filters in the classrooms.2 The teachers were not
aware that the filters were being used. In an interview I conducted with her
for my website, Havas recalled:

I was very skeptical that you can put something in an electrical
outlet and that would clean the electricity and everyone would be
happy and healthy after that. . . . When I finally got to analyzing the
data, I was absolutely shocked by what I found. . . .



About 44 percent of the teachers improved while the filters were
plugged in . . . and student behavior improved. Many of the
symptoms that improved in the school were those we associate with
attention-deficit hyperactivity disorder.

Of course, you could also buy multiple filters, but at about $40 each, it
can be costly to place filters in every room of your house, as most homes
will probably need at least 20, and a large home may need anywhere from
40 to 80 filters.

You can, however, get a discounted bulk rate if you call Stetzer Electric
(608-989-2571). You won’t find the discount online; you’ll need to make a
phone call to get the price down to around $25 per unit.

Ideally two to three filters should be installed in your bedroom (the
most important), in rooms that have computers, and in the room close to
your circuit breakers. It is imperative to use a dirty electricity meter (see
Resources for suggestions) to help you place the filters properly, as some
circuits will not need any while others may need a few filters. The only
way to know is to measure with a dirty electricity meter.

An alternative approach to reducing dirty electricity that’s generated in
your own home is to use whole-house filters that are installed in your
circuit breaker box. (See Resources for a specific product
recommendation.) With a whole-house filter in use, the dirty electricity
traveling on all circuits is cleaned before having the chance to infect other
circuits. These filters also help with phase correction of the power before
it reaches the fridge and other appliances, which will help them run more
smoothly with less arcing and dirty power created.

When you use a whole-home system, there are many other benefits.
This system causes less current (amps) to travel through your wires
because the voltage is in line with the current. This is called phase
correction and can also reduce magnetic fields. Less voltage traveling
through all your electrical lines reduces voltage exposures, mitigates dirty
electricity, and provides the added benefit of helping appliances run
cooler, smoother, and more energy-efficient.

While that will help to filter out dirty electricity from coming into your
home from neighbors, it will only marginally filter the dirty electricity



that is created within your own home from switching power supplies and
motors like your refrigerator.

That is why you should be careful to minimize the use of light bulbs and
appliances that create dirty electricity in the first place and plug individual
filters into outlets throughout your home based upon the readings on your
plug-in microsurge meter.

Another increasingly common source of dirty electricity is the inverters
that are used to convert the DC electricity that solar panels create to AC so
your home and the grid can use the energy. There are special capacitors
that can be installed in the solar inverter that take out dirty electricity
frequencies in the 20 kHz range that are typically caused by inverters
converting DC to AC electricity.

Other Strategies

Replace all your wireless technology with wired alternatives. If you
meet with resistance from other members of your household, then
you’ll need to educate everyone about the information in this book.
At the very least, turning off all wireless devices in the house at night
is the important first step and it’s better than doing nothing.

Use wired versions of keyboards, mice, and game controllers, and
if these devices allow you to put them in airplane mode, please do so.
Once you have replaced a wireless mouse and keyboard with wired
versions, make sure to disable the Bluetooth on your computer.
Otherwise, it will continue to emit radio frequencies.

Connect your printer to your computer with a USB cable or
networked through a hardwired router using an Ethernet cable
(presuming your computer is also part of that hardwired network with
an Ethernet cable). Then disable the Wi-Fi on the printer.

Continue with your transition to wired technologies by rethinking
your home phone. Ideally you will want to use a traditional landline
or a Voice over Internet Protocol (VoIP) phone system at home or in
the office, where you have a wired Internet connection. Plug in the
term “free VoIP services” into your favorite search engine and you’ll



find a wide variety of options to use. One advantage is that all
domestic calls will be free.

Whichever type of phone connection you have, make sure not to
use a cordless phone. They emit high levels of EMFs from their base
at all times, even when the phone is not in use. If you have a cordless
phone in your home, it should be at the top of your list of things to
remove. Choose a phone with a handset that is connected to the base
by an old-fashioned cord and you will spare yourself a large amount
of EMF exposure.

Remove all the fluorescent bulbs and fixtures from your home. This
is for three reasons. The primary one is that these fixtures produce
dirty electricity, usually in the range of 62 kHz. The bulbs have toxic
mercury inside, and if you happen to break one you’ll have a toxic
challenge to contend with. LED and fluorescent bulbs also flicker,
which can impair your biology. The risks from flickering lights
include seizures and less specific neurological symptoms, such as
malaise and headaches.

Seizures can also be triggered in individuals with no previous
history or diagnosis of seizure disorder.3 Lastly, they are a digital
light source that can expose you to large amounts of blue light, which
can disrupt your melatonin production and your sleep-wake cycles if
you use them at night.

It is best to have LEDs only in areas that you don’t use very much.
This is because if someone accidentally leaves them on, they will not
consume as much energy as the healthier incandescent alternative.
However, because most LEDs have the same digital blue light
concern, it would be best to use the old clear incandescent bulbs in
areas that you frequently have lit at night, like your kitchen,
bathroom, and bedroom.

Measure any light bulb you use for dirty electricity with a plug-in
microsurge meter (see the Resources section for more information on
specific meters) with lights on versus off. If the bulb raises the dirty
electricity level above the baseline reading (with the bulb off), don’t
use it. Purchase “line voltage” LED bulbs that run straight off 120



volts and don’t have a switched mode power supply in their base,
which is what produces the dirty electricity.

However, be careful to avoid “smart” LED lights, which can be
turned on and off with your cell phone or even have their color
change. These bulbs emit radio-frequency signals similar to your Wi-
Fi router or cell phone.

Opt out of the Internet of Things (IoT) rage, which we discussed in
Chapter 1, and avoid buying any smart appliances, thermostats, and
digital assistants/smart speakers, as they are constantly seeking and
receiving a Wi-Fi signal. Additionally, they are also invading your
privacy and constantly listening to your conversations—particularly
smart TVs4 and digital assistants/smart speakers such as Alexa5 and
Google Home.6

The other challenge with virtually every new smart TV is that it is
impossible to disable the Wi-Fi. This means it will be regularly
blasting you with Wi-Fi even when you don’t have any Wi-Fi enabled
on your router in your home.

Consider using a large high-resolution computer monitor as your
TV instead, as it won’t have this issue. They also typically have less
flicker than a TV. The other benefit of watching your video on a
computer monitor is that you can use software from a company like
Iris (https://iristech.co/) that allow you to filter out blue light when
you watch TV at night.

Sony brand smart TVs do allow you to disable the Wi-Fi. Plug an
Ethernet cable into the Ethernet jack that all smart TVs have on the
back. On other brands of smart TVs, plug the TV’s power cord into a
power strip and flip off the power to the TV when you’re not
watching it.

That kills the Wi-Fi in the room (which can emit upstairs into
nearby bedrooms at night). Measure the RF in the room with your
meter with your non-Sony smart TV on and sit far enough back that
the RF level where you sit is as close to, or less than, 10 microwatts
per meter square (uW/m2) (or less than 0.01 Watts per meter
square(W/m2)) as possible.

https://iristech.co/


If you still use a microwave oven, consider replacing it with a steam
convection oven, which will heat your food as quickly and far more
safely. When they are on, microwave ovens are among the largest
radio-frequency EMF polluters in your home and they also emit a
very high magnetic field several feet into the kitchen (when running).

You really don’t want to be within 100 feet of a microwave that is
running, so it’s best to remove it from your home. Remember though,
that cumulatively your cell phone and wireless router are the biggest
sources of EMF exposure in your home.

Plug a grounded Ethernet cable into the back of your Roku or Apple
TV device. This will automatically shut off the Wi-Fi on the Roku,
but it will take several minutes.

You will then need to purchase an infrared (IR) remote control
from Roku to shut off the wireless connect, a separate transmitter in
the Roku device that allows you to control it from your smartphone.
The wireless connect feature does not shut off by simply plugging in
an Ethernet cable.

On Apple TV devices, the Wi-Fi does not shut off at all when you
plug in an Ethernet cable, but you can place the device inside a Signal
Tamer to reduce the RF in the room when you watch TV, and plug it
into a power strip that you flip off when you are done watching. That
kills the Wi-Fi on the Apple TV device.

Avoid wearing metal-framed glasses. Researchers have found that
metal frames can, in certain cases, cause an increase in field levels by
up to approximately 20 decibels (dB), which is about a tenfold
increase over that seen without them.7 It would be best to switch to
plastic frames for any glasses that you wear.

Replace your dimmer switches with regular on-off light switches, as
the dimmer switches produce dirty electricity. If you want to control
the level of lighting, look for incandescent light bulbs with multiple
levels of intensity.

Choose alarm systems carefully. Make sure you are using a system
that does not require a Wi-Fi router. Ideally, wire as many of the
sensors as you can. If you have a few wireless sensors, that should be



fine, as typically they do emit a continuous wireless signal but only
go on for a few seconds a day.

Tell your security system contractor that you want to avoid a
system that “polls” the sensors every 30 seconds or several times a
day. This is done with radio frequencies, where the central control
unit asks all the sensors to check back in with a radio signal of their
own to make sure the system is working.

Toss out your baby monitor. In a cruel irony, most baby monitors are a
major source of RF radiation.8 Moving your baby’s crib into your
bedroom so that you can do away with the baby monitor altogether is
the best way to avoid the radiation emitted by these devices. If you
must use an existing monitor, keep it as far away from your baby’s
crib and mom’s bedside or kitchen counter-top as possible.

For baby monitors that are either hardwired or emit low levels of
EMFs, see the Resources section. You still want to keep all these
monitors as far away from baby’s crib, as well as mom’s bed and the
kitchen counter, as possible, like across the room.

Remember, parents raised children for thousands of years without
baby monitors; you too can do without one.

Refuse a smart utility meter on your home as long as you can. If your
utility does not offer an opt-out program, put a smart meter guard
over your smart electric, water, and gas meter. They are available
from smartmetercovers.com and smartmeterguard.com.

Avoid purchasing smart appliances like thermostats and refrigerators.

Hire an EMF-experienced electrician, plumber, or EMF expert to fix
wiring errors that can cause spikes in magnetic field exposures.
Sources of magnetic fields from appliances, such as a refrigerator
motor or the back of a breaker panel, can be shielded with special
materials ordered from Europe, but they need to be assessed and
installed professionally.

Avoid electrical radiant floor heating systems, which emit both high
magnetic and electric EMFs that can be measured even at waist

http://smartmetercovers.com/
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height, unless you use a brand that neutralizes EMFs (see Resources).
Ideally it is best to consider another heating solution.

Keep unnecessary EMFs out of the bedroom by using a battery-
operated alarm clock instead of one that plugs into the wall, and don’t
use electric blankets. If you have a bed that has components with
electric cords that plug into a wall outlet, you are sleeping in a huge
electric field that does not allow for deep, rejuvenating sleep.

Some electric beds, like hospital beds, also have a transformer
mounted right up under the mattress, putting high magnetic fields
into the middle part of your body all night long. This is potentially
very harmful. Make sure the cord is plugged into a power strip and
that you shut off the switch on the power strip when you sleep. This
eliminates both the electric and magnetic field at the same time.

Ideally, it’s best to turn off the electricity to your bedroom
altogether when you sleep. While this may seem like a challenge,
there are relatively simple devices at emfkillswitch.com that, once
installed, will allow you to easily turn off all the power in the
bedroom by pressing one button.

Unplug chargers and appliances from the wall outlet when not in use.
Keep them away from your bed at night. Use battery-operated power
banks to charge your phones and devices at night. In combination
with a shutoff switch, these power banks can be kept plugged into a
wall and they will charge during the day and charge your phone at
night. Just remember to keep your phone in airplane mode.

For electrical devices that you don’t use all that often, plug them into
a grounded power cord, available at any hardware store, and then
switch the power cord off any time you aren’t using those devices. A
shielded power strip is available from ElectraHealth.com. You can
also use manual plug-in switches, such as one called a tap cube with
on-off switch, available from online retailers or a local hardware
store.

If you have a sauna in your home, choose one that has shielded wires
in the walls to heating elements as well as the AC power cord to the
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wall outlet. Many, but certainly not all, saunas are designed to keep
magnetic fields low, and they have certifications to prove that.

These certifying labs, however, focus only on magnetic fields, the
“M” of EMFs, and not also on electric fields, the “E” of EMFs. As a
result, EMF experts have measured high electric fields in saunas that
tout their low EMF levels, and certain electrically sensitive clients
who cannot tolerate electric fields, which is most of them, are not
comfortable in saunas with high electric fields.

For recommendations of sauna companies that have converted their
wiring to shielded wiring and have documented low electric and
magnetic fields inside them, see the Resources section.

Turn Your Bedroom into an EMF Sanctuary

One final, but no less important, touch to remediate your home is to
make your bedroom as EMF-free as you possibly can. I’ve already
mentioned a few precautions that apply to the bedroom; in this section, I’ll
explain in detail why reducing EMFs in this part of your home is so
important and how to do it effectively.

Your body does an enormous amount of repair and regeneration at night.
If you have high EMF exposures and secondary oxidative stress, it will be
nearly impossible to optimally activate these repair and regeneration
programs so that you can recover from the EMF exposures that you have
no control over during the day when you are outside your home. This is
why it is so important to create an EMF-free zone in your home—
especially in the room where you sleep.

Even with the lights off in your bedroom and everything unplugged,
there are still large amounts of AC electric pressure, known as voltage,
coming off the hot wire in circuits inside the walls.

Electric fields from this voltage extend out six to eight feet into your
living and sleeping space from the walls and floor and from cords plugged
in near the bed. These electric fields jostle back and forth in the air, ready
to resonate with charged ions and subatomic protons and electrons in
every cell in your body and cause biologic havoc. This is easily verified
with a body voltage meter.



These fields don’t stay confined within the wires of your wall. They
disperse outward and onto anything conductive, alternating between
positive and negative polarity 60 times per second. They energize metal
bed frames, springs in your mattresses, and ultimately your body as you
lie on the mattress. This is one of the reasons I sleep on a bed that doesn’t
have any metal parts (even screws) and on a mattress without springs.

Electrical engineers have made it clear that electrons don’t actually
flow out of circuits into the air around them. Instead, it is the invisible
electric field that emanates out from the hot wire, jostling the electrons in
the air, your body, and the metal objects you are near that causes the
problem.

Even seemingly nonconductive objects in your room that are near walls
can be energized and bring AC electric fields toward your body. Prior to
the 20th century your AC body voltage was zero. Now EMF remediation
experts are finding that the average body voltage is anywhere between 500
and 3,000 millivolts, or 0.5 and 3 volts. In homes wired with knob and
tube wiring in the 1920s and ’30s, it can be as high as 12,000 millivolts.

So what happens when you are surrounded by electricity at night and
your body voltage is upward of 3,000 millivolts? This energy causes
muscle microcontractions that can deplete your mineral stores and
increase your cortisol, which in turn lowers your melatonin at night while
you’re sleeping. Electric fields essentially rob you of a good night’s sleep.
You don’t spend enough time in deep sleep every 90-minute cycle, and you
wake up tired.

Deep sleep occurs in the final stage of non-REM sleep. Deep sleep is
also referred to as “slow wave sleep” (SWS), or delta sleep. This is your
recovery and regeneration stage of sleep where your heartbeat and
breathing become their slowest as your muscles relax. Insufficient deep
sleep can contribute to many health problems.

You can reduce AC electric field levels where you sleep by applying
shielding paint to the walls, ceiling, and, if possible, the floor and having
an electrician properly ground these painted surfaces.

If your bedroom is properly shielded, you don’t have to shut off the
electricity at night before you go to sleep. If your bedroom is not properly
shielded, then shutting off the bedroom electricity at night is a helpful step
to lower your electric field exposures.



This is why I strongly recommend, if your bedroom is not properly
shielded, getting an EMF Kill Switch installed next to your circuit breaker
panel and turning off the electricity in all your bedrooms with a remote
switch at night while you are sleeping, as shutting off power in homes with
old fuse boxes can be dangerous.

Be sure to employ the help of an EMF expert to determine precisely
which circuits to shut off for each bedroom. These will be the circuits that
pass within six to eight feet of each bed. All the other circuits in the house
can stay on at night.

Have lamps rewired with shielded cords at a lamp repair shop, or slide a
plastic, conductive tube over the existing cord and use what’s known as a
plug-to-gator groundpatch cord to ground it (both available at LessEMF.co
m).

If you use the plastic tubing, you should still move the lamp so that it is
as far away from you as possible, as the electric wire inside the lamp that
the cord attaches to will not be shielded and the metal of the lamp will
amplify that field, and these are the parts of the lamp that are closest to
you. It is far better to have the lamp professionally rewired with shielded
cord.

For whatever cords you can’t or don’t shield, move them as far away
from you as possible to minimize the electric fields. It would be helpful to
use an electrical body voltage meter to see how various plug-in devices
and lamps are affecting your body voltage. It’s easy to tell if something is
or isn’t a problem if you just test it yourself or have a professional test it
for you.

If so, you can have an electrician run new, dedicated circuits to those
appliances using flexible metal-clad cable. That way they can remain on
when you sleep without raising electric field levels.

Clients of EMF experts who turn off their breakers at night notice a
significant improvement in health, including more energy, vitality, and
mental clarity. They report dreaming again. Many nagging health
symptoms drop away and health treatments provided by health-care
practitioners just work better. Identifying and reducing electric fields is a
vastly overlooked part of EMF mitigation strategies, often cited by clients
as the missing link for them when they did everything else right up to that
point.

http://lessemf.com/


PRIORITY NUMBER 2: INCREASE THE DISTANCE
BETWEEN YOU AND THE EMFS YOU CAN’T AVOID

When it comes to EMFs, distance is your friend. The strength of an
electromagnetic field is subject to Newton’s inverse-square law, which
states that the strength of a force is inversely proportional to the square or
cube of the distance from that force, depending upon the source.

So if you’re one foot away from an EMF, you’re exposed to only one-
fourth to one-eighth of the radiation you would experience if you were in
contact with the source. If you’re two feet away, the strength of the field
that reaches you is one-sixteenth of the full strength.

Magnetic fields drop off even more quickly as you move away from
them, often as much as 90 percent within one to two feet, depending upon
the source.

So when you can’t avoid a radiation-emitting device, find ways to put
more distance between it and your body. This one little step can radically
reduce your exposure. Here are some ways to do just that:

When on a cell phone call in a private place, use the speakerphone
while placing the phone at least three feet away from you. If you need
privacy, your best bet is an air-tube headset, which uses hollow
plastic tubes to transmit sound between you and your phone. These
headsets don’t allow EMFs to travel along with the sound, unlike
headsets that use only metal wires, which can conduct EMFs all the
way to your ear.

Avoid all Bluetooth headsets including AirPods or their clones. You
might think that using a Bluetooth headset would be good, but it isn’t.

Most people using them still have their phone on their body. But
even if you had your phone 30 feet away, though you would limit your
cell phone exposure, the Bluetooth signal would eradicate any
benefit. Bluetooth devices generate significant EMF signals and
broadcast them directly into your brain.

If you can’t make the transition away from a Wi-Fi router, at least
move it as far from your living and sleeping areas as possible. Use a



Signal Tamer, WaveCage, or Router Guard to further reduce the
signal.

Keep extension cords away from your desks, couches, and beds—or
any location where you spend long periods of time—as they emit
electric fields unless you are using a shielded electrical cable. For
devices that have the option of plugging the AC cord directly into
them without a switched mode power supply, such as desktop
computers, monitors, and some printers, purchase shielded AC power
cables that will help lower your electric field exposure. (See
Resources section for where to buy these cables.)

Avoid carrying your cell phone on your body unless it is in airplane
mode. Of course, there are circumstances when you will need to be
available and have to have your phone on, but it is best not to put it
on your body.

It is better to put it in your purse or backpack and remember to
return it to airplane mode as soon as you can. If you must carry it on
your body, or in your purse or backpack, use a Faraday bag, which
will radically decrease if not completely eliminate the RF fields.

Have your bedroom tested for electric fields by an EMF expert and
have them show you which circuits to shut off at night. If that is not
possible, you could paint your wall and floor with shielding,
grounded paint. Moving your bed and desk one foot away from the
walls will only slightly reduce electrical field exposure emanating
from wiring in the walls.

If you live in a commercial building, however, shutting off
breakers is not necessary as the building codes for commercial
buildings and residences in many large cities like New York and
Chicago require electrical wires to be encased in metal conduit. This
was done for fire protection, but the side effect is that it also
eliminates electric fields.

However, it would still be wise to use manual or remote plug-in
switches to eliminate electric fields from unshielded AC power cords
plugged into the wall that are within six to eight feet of the bed when
you sleep. Alternatively, you could change all the wires plugged into



your bedroom and have a lamp repair shop rewire bedside lamps with
shielded cords, as discussed earlier (see Resources for a retailer that
sells these).

Train yourself and your child to keep as much distance as possible
between your body and your wireless device. If you need to use a
laptop, use it on a table instead of on your lap. If you must use it on
your lap, put a large pillow between the device and your lap.

Remember to turn off the Wi-Fi and Bluetooth on your laptop, use
a grounded power cord (instead of the battery), and connect to the
Internet using a grounded Ethernet cable plugged into an Ethernet
grounding adapter kit (see Resources for a retailer that sells these).

PRIORITY NUMBER 3: REDUCE OUTSIDE SOURCES
OF EMF

Although remediating the above sources is of primary importance, some
remediators say the sources outside the home can be just as pervasive—if
they turn off all the wireless devices inside the home they can still
measure high EMF readings from the surrounding cell phone towers in
many homes tested.

Much of the EMF radiation coming from outside your home originates
from mobile phone towers, radio/TV stations, neighboring Wi-Fi, power
lines, and smart meters. These are invariably bombarding you 24/7 and
they can’t be turned off. This will only get worse when 4G/5G small cell
transmitters go up outside homes in residential neighborhoods,
particularly in large cities.

Even though they are pervasive, there is still a lot you can do to protect
yourself from these external sources.

A Few Words about 5G

I talked at length at the beginning of this book about the dangers of fifth
generation cellular technology, or 5G. I also mentioned that some small
cell stations will have always-on 4G LTE transmitters emitting constant
RF into your home at high intensities because they will be so close to your



home. That 4G signal will geolocate mobile and fixed devices. The 5G
antenna will then send in data at high speeds when a 5G device requests it.

I also made the point that engineers say that 5G beamformed signals are
on demand, not always on like 4G signals. These 5G signals will be
narrow, roughly 15 degrees wide compared to the broader 120 degrees of
width for always-on 4G signals. Engineers have made it clear that to save
electricity, small cell stations will send out 5G signals primarily when
users’ mobile handsets request a connection along with a much weaker but
frequent reference signal looking for 5G-enabled cell phones.

All 4G cell phones are programmed to prefer Wi-Fi by default when
given the choice. However, when a visitor, resident, or passerby with a 5G-
enabled cell phone does initiate a connection to the small cell 5G antenna
outside, that signal will come into your home with a relatively narrow and
focused beam.

That means that electrically hypersensitive people who want to avoid
5G from coming into their homes can be partially protected by avoiding
the purchase and use of 5G-enabled cell phones, smart speakers, routers,
and other devices, which started coming on the market in 2019. Shielding
strategies that we review below should block most of the weak 5G
reference signal.

The important point to remember is that the somewhat narrow 5G
beamformed signals will be beamed into your neighbor’s homes, but not
so much into yours unless you or a family member invites that signal in by
buying and using these devices yourselves. Finally, certain shielding
materials will be effective against beamformed 5G signals and
accompanying 4G signals. For more details on shielding, see the Priority
Number 4 section.

Protecting Yourself from the EMFs Emitted by Power Lines

Magnetic fields from outside overhead power lines or power lines that
are buried in the ground alongside or under your house can penetrate
throughout the house.

The magnetic field is a function of current flowing through the line, and
this will fluctuate with time of day. (The electric field, on the other hand,
is a function of the line voltage and will remain stable.)



As a result, magnetic fields from external power lines are usually only a
factor when there are high current levels, such as in the evening when
lights and other appliances are on, and during hot summer weather when
air-conditioning use is high.

Not all power lines have high magnetic fields. You cannot tell by just
looking at them. You always need to measure with your gauss meter,
preferably a three-axis model (see more about specific EMF meters in the
Resources section).

All overhead electric power lines will have some magnetic fields
because they are uninsulated and thus must be kept separate from one
another in order to prevent them from knocking together in the wind and
shorting out. The farther the distance between these two lines, the higher
the magnetic fields will be.

If you measure an elevated magnetic field in a room and it does not
change wherever you go in the room, and only increases as you walk
toward the front or back of the house, chances are you will look out the
window and see power lines.

Walk out the door and the field will continue to increase. If you don’t
see power lines but the reading still increases, you are dealing with
leakage from underground lines. Remember that magnetic fields will
extend out farther in hot weather. Always measure with your gauss meter
several times throughout the day, evening, and night.

Magnetic fields come from current, not voltage. That means that lower-
voltage neighborhood distribution lines can have more magnetic fields
than high-voltage transmission lines, even though the voltage is often
much lower.

You can, however, still have seriously high magnetic fields coming up
out of the ground onto your property and into your house from buried
power lines. This might be due to a broken neutral wire at someone’s
house, or on the utility power lines, which the utility provider will fix once
informed of the problem.

It can also happen because utilities ground their transformers to the
earth, allowing current to bleed into soil, resulting in high amounts of
dirty electricity. This is a practice they refuse to change because it costs



more for the company to do it the correct way, as it’s done on most every
continent other than North America.

Neighborhood power lines are generally not a problem as there will
usually not be a magnetic field extending beyond 20 to 30 feet as long as
current loads are relatively balanced. Additionally, magnetic fields are
only dangerous to your body when you are physically in their field.
Normally they only radiate a few inches to a few feet from the source.

Just because you have a magnetic field somewhere in a corner in your
home or apartment doesn’t mean it is dangerous. The only way a magnetic
field can affect your body biologically is if you measure the field where it
meets your body and it is above the recommended threshold of 1
milligauss.

EMF experts typically find hot spots of magnetic field exposure
somewhere in most apartments and condos. Often they simply advise
clients to avoid that spot and sit or sleep elsewhere. Unfortunately, there is
not a practical way to block magnetic fields from power lines, although
they have been shown to have a negative health impact even at very low
levels of 1 milligauss in multiple studies.



Reducing Dirty Electricity Begins Outside Your Home

Earlier in this chapter, I touched on the topic of dirty electricity
and how to eliminate it within your home. It’s worth repeating here.
To reduce dirty electricity flowing into your home from neighbors,
you should consider plugging four filters into two double outlets, one
on each wire, installed by an electrician in a metal box mounted next
to the circuit breaker panel.

Measure EMFs Before You Buy or Rent a Home

That being said, you do not want to choose a home with magnetic fields
over 1 milligauss. And that’s why it’s important to measure the electric
and magnetic fields of a home before you move in. (And one more reason
to have your own meters.)

Apartments and condos can be particularly problematic because you
only have control over the wiring coming out of the subpanel in your unit.
There can be and often are unbalanced current loads on feeder cables to
neighbors’ subpanels that run through your walls and floor, or there may
be current that runs along the grounding system.

One thing to be very vigilant about is avoiding electric radiant heat in
your ceiling, or, even worse, in your floor—or in the ceiling of the
apartment or condo below you. Avoid renting or buying a unit with an in-
ceiling electric heating system, and if you live in one now, seriously
consider moving (unless you live on the first floor of the building).

When the heat is turned on, magnetic fields measured from your own
ceiling heat can be 5–10 milligauss at your bed or chair, and higher at head
level when you stand.

If your downstairs neighbor’s ceiling heat is on, you may measure 25
milligauss and higher at your feet and bed. This is far too high and will
nearly guarantee health complications. Magnetic fields can cause fatigue,
insomnia, depression, and even cancer. They strongly suppress your
immune system and vitality.



These same radiant heating systems also usually cause very high and
potentially unhealthy AC electric fields because of their design, even if the
thermostat on the wall is turned off. EMF experts have measured electric
field levels in the thousands of millivolts with the body voltage meter,
which is far too high for good health.

These are only some of the reasons you must always measure magnetic
fields before buying or renting a house or apartment to see what your
potential exposure may be. Understand that magnetic fields coming in
from outdoors (or from in-ceiling electric radiant heat) is usually a
problem that cannot be fixed, whereas indoor sources—like wiring errors,
current on metal grounding paths, and point sources—can, in most cases,
be remedied.

If you live near power lines and magnetic fields are penetrating your
home, usually the recommendation is to move. Unfortunately, shielding
has not been proven to be effective for magnetic fields from outside power
lines. This should be a deal-breaker when purchasing a new home, and
many people have chosen to move from their existing homes when
magnetic fields are shown to be above 1 to 2 milligauss from outside
sources.

When you measure the levels of magnetic fields in a prospective home,
keep in mind that magnetic field levels will be highest in the evening,
when everyone is home and many appliances are turned on, and lowest at
night, when loads are off while people are sleeping. Summertime is also a
time of high electricity use because of air-conditioning. If at all possible,
measure at various different times before you buy a new house.

PRIORITY NUMBER 4: SHIELD YOURSELF AND YOUR
HOME FROM EMFS YOU CAN’T OTHERWISE

REMEDIATE

The term shielding refers to enveloping either the source of the EMFs or
yourself so that the radiation reaching you is blocked, or at least reduced.
Shielding is never the first step to lowering your EMF exposure. Rather, it
is the step you take when you have done everything else you can do to
limit your exposure to EMFs.



Not all EMFs are amenable to shielding and no one type of shielding
blocks all types of EMFs. You need to learn the specifics and solicit the
help of an EMF expert for the best results. Shielding your bedroom is
definitely the most important step to see an actual impact on your health.

People turn off their Wi-Fi and remove all the wireless devices from
their homes, but more often than not it’s not until they shield their
bedrooms that heart palpitations, insomnia, tinnitus, night terrors, and
night sweats disappear. This is because cell tower, smart meter, and radio
broadcast tower exposures are especially damaging to your physiology, as
the waveforms are designed to collect on conductive surfaces like your
body.

The golden rule is to have an RF meter available to take readings before
and after shielding to ensure its effectiveness. If you start blindly
shielding without taking readings, not only could you be wasting your
money, but you also might make matters worse. For example, using a bed
canopy made of non-groundable shielding fabric does block RF, but it also
amplifies AC electric fields from circuits in nearby walls.

This is one of the reasons I have developed the Silver Shield EMF
Sleeping Tent. I travel quite a bit and want to make sure I sleep in a
shielded room. The only practical way for me to do this was to create a
lightweight, easily collapsible tent out of RF shielding fabric that can be
grounded.

The tent has zippers so you can easily get in and out of it from either
side and it can also be grounded by plugging it into a properly grounded
outlet. In effect you’re creating a grounded Faraday cage for yourself.

This way, not only are you shielded from the typically very high RF
fields in most hotels, but you are also able to ground out the electrical
fields that would normally go into your body, especially from sleeping on
a mattress that has metal springs in it.

For those who are unable to remediate their bedroom, using a tent could
be a simple and economical way to introduce shielding. Keep in mind that
you will need one tent for every person in your home. I hope that by the
time you read this, tents will be available on my website, mercola.com.

I feel the best recommendation is to have an EMF expert help guide you
through proper shielding. The expert should know about the other types of
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EMFs that are also present in the bedroom and know the right way to use
shielding materials. The problem is that not all EMF experts know how to
guide people through the process and don’t follow up. Ask people you’re
considering hiring if they do have these skills, which the profession is
teaching to its students. Shielding is a rather complex skill to master.

Here are some other supplies that can help you shield yourself and your
home from EMFs. For more specific recommendations, refer to the
Resources section:

EMF-shielding paint. This is an effective shielding solution for
blocking RF from entering your bedroom, but you will need to paint
the ceiling, walls, floor, and door and window frames, and also have
shielding fabric, film, and/or a metal mesh screen for your windows.

This is typically a far better, and likely less expensive, strategy
than sleeping in an EMF shielding canopy which you have to go into
and out of every night, which collects dust and typically can’t be
washed due to the silver particles shedding off. (See Resources for
my recommendation.)

When shielding paint does not work, the reason is often that people
apply it wrong; they don’t understand the pitfalls of grounding, and
they treat it like normal paint. Just type in “Geovital shielding paint”
on YouTube and you will find a series of videos that provide detailed
instruction on how to apply the shielding paint.

These are generic instructions that also apply to other brands of
paint and metallic grounding tape. Just keep in mind that shielding
paint and shielding cloth only protect from electric fields and
wireless radiation—not magnetic fields.

Also, it’s a shame for some people to paint their walls when they
have wiring errors that sometimes require them to tear apart the walls
to fix the errors. I have trouble simply selling the shielding paint on
my website because of this.

Remember that you will need to check your bedroom for magnetic
fields first before you apply shielding paint, as the shielding paint
will not block magnetic fields.



Supplies to protect against small cell signals. Remember, small cell
antennas will include 4G LTE transmitters that are always on,
spraying your home with constant RF exposure, as well as 5G
antennas that will send beamformed data signals, but on demand in a
relatively narrow beam (along with constant but much weaker
reference signals).

EMF experts and engineers believe that YShield and other RF-
shielding paints as well as thicker building-grade aluminum foil will
both be effective at blocking RF frequencies from 600 MHz through
the part of the GHz millimeter wave (MMW) band that will be used
for 5G.

Remember, 4G will continue to use 600 MHz through 6 GHz, and
new 5G technology will use the entire range from 600 MHz to 39
GHz, and eventually beyond 39 GHz. A good shielding paint and
aluminum building foil will effectively block this entire range. While
you could rely on a shielded tent, most current shielding fabrics are
not known to be as effective above about 12 GHz.

Windows will have to be shielded against 4G and 5G frequencies
with a combination of transparent window film, standard aluminum
or steel metal-mesh insect screen, and RF-shielding fabric sewn onto
the back of curtains.

Use your RF meter to at least measure the 4G LTE component
before and after shielding. (5G RF meters that measure frequencies
above 20 GHz are under development.)

Faraday bags. They come in different sizes to fit cell phones, laptops,
and tablets, and while they are commonly used to protect against
remote access of your devices by hackers, Faraday bags are just as
effective at keeping EMFs in as they are at keeping hackers out. Of
course, you can’t use your device when it’s in a bag. But since cell
phones emit EMFs even when they’re on standby and off, it’s a good
idea to use the bags whenever you aren’t actively using your phone.

Many online retailers offer a wide selection of bags for purchase.
Whichever one you choose, please be sure to do before and after
measurements with your RF meter to confirm the bag is indeed
shielding you effectively.



They are inexpensive at about $5, and are highly effective at
eliminating any signal from coming from your mobile phone. I use
these all the time so that I’m covered in case I forget to put my phone
in airplane mode.

Please remember, though, that Faraday bags do not protect you
from keeping your phone on your body when it’s not in airplane mode
or off.

EMF-protective clothing. It is possible to purchase hats, T-shirts,
underwear, and even full burkas and hoodies made out of materials
that are designed to shield EMFs.

Smart meter guards. This is a simple enclosure that slips over your
smart electric, gas, or water meter, and you can probably install it
yourself easily. The guard blocks up to 99 percent of the radiation
emanating out of the front and sides of the meter.9 Yet your utility
will still be able to get their signal (which indicates just how
overpowered these transmitters are).

You will still need to cover the back of the meter; metal plates can
be used for this, either directly on the back of the meter if you can
access it, or on the interior side of the wall where the meter is
mounted. The metal of the smart meter base in the wall does afford
some RF shielding itself.

REMEMBER YOUR PRIORITIES

I know that I have given you many things to consider in this chapter and
you may be feeling overwhelmed. Remember to work on your EMF-
remediation strategies following the order of priorities I outlined in the
beginning of this chapter. They will help you tackle the most important
things first and keep you on track.

Once you start taking some of these high-priority measures—like
replacing as many wireless devices as you can with wired options,
changing the way you use your cell phone, and making your bedroom as
low-EMF as you can—you’ll start to feel so much more energized and
vital that it will be that much easier to keep going.



CHAPTER 8

THE PATH FROM HERE

I hope it is clear from the facts about EMFs I’ve revealed in this book
that the rapid technological advancements of the 21st century have created
a health challenge like no previous generation has been forced to face.

Ironically, it may be these very challenges—and the healthcare costs
that accompany them—that provide a ray of hope that the economic forces
that are responsible for our planet being deluged by EMFs will also play a
role in reducing them.

INSURANCE COMPANIES TO THE RESCUE?

As the wireless industry unceasingly marches forward to blanket the
Earth in an ever-growing intensity of EMFs, it may come to pass that
insurance companies do the work of derailing, or at least slowing, the
progression of EMFs. I hope this happens, as I don’t have much faith that
the government and its captured federal regulatory agencies will step in to
protect us from the dangers of EMFs.

Insurance companies are in the business of making money, and they
can’t afford to blindly accept the misleading claims of the
telecommunication industry that its products pose no threat to human
health. Over the past several years, commercial insurance companies have
begun refusing to cover cell phone manufacturers and wireless service
providers for product liability health-related claims.



A 2018 article in The Nation titled “How Big Wireless Made Us Think
That Cell Phones Are Safe: A Special Investigation” reported:

One key player has not been swayed by all this wireless-friendly
research: the insurance industry. In our reporting for this story, we
found not a single insurance company that would sell a product-
liability policy that covered mobile phone radiation.

“Why would we want to do that?” one executive asked with a
chuckle before pointing to more than two dozen lawsuits outstanding
against wireless companies, demanding a total of $1.9 billion in
damages.1

This isn’t a new development, either. An underwriter of the insurer
Lloyd’s of London has refused to cover cell phone manufacturers against
customer claims of health harms since 1999.2

Lloyd’s of London itself kept a close eye on the advancements in EMF
research, even issuing a white paper in 2010 that compared EMFs to
asbestos, although it concluded that the links between EMFs and cancer
weren’t yet well established enough to warrant a change in strategy.3

Then, in 2015, it quietly updated its policies to include electromagnetic
radiation in its list of general insurance exclusions, with the language:

We will not a) make any payment on your behalf for any claim, or
b) incur any costs and expenses, or c) reimburse you for any loss,
damage, legal expenses, fees or costs sustained by you, or d) pay any
medical expenses [from any claims] . . . directly or indirectly arising
out of, resulting from or contributed to by electromagnetic fields,
electromagnetic radiation, electromagnetism, radio waves or noise.4

Because Lloyd’s of London is such a prominent player in the insurance
industry—and one that is considered to be fairly risk-tolerant—its
adoption of this stance has made it a standard practice throughout the
industry, to the point that the wireless companies themselves are now clear
to warn investors about their inability to procure insurance.

As evidence, Crown Castle, which describes itself on its website as
America’s “largest provider of communications infrastructure,” included



this language on pages 12 and 13 of its 2016 annual report:

If radio frequency emissions from wireless handsets or equipment
on our wireless infrastructure are demonstrated to cause negative
health effects, potential future claims could adversely affect our
operations, costs or revenues. . . . We currently do not maintain any
significant insurance with respect to these matters.5

It’s not difficult to envision a future in which telecommunications
companies are forced to pay huge fines and watch their stock prices
plummet as a result—something that has already happened to tobacco
companies, as I detailed in Chapter 3.

Another way insurance companies may impact the unchecked
proliferation of EMFs is from the costs they pay for health care. Because
EMFs contribute to chronic health conditions and inflammation, it is
likely that a good portion in the rise in health-care spending is related to
the accumulating effects of EMF.

It is reasonable to assume that insurance costs will need to keep rising
past the point that consumers and employers will want to pay, and
something in the system will have to give. I’m hoping that something will,
at long last, be limits on EMFs.

In the meantime, it’s up to you to protect yourself and your family. It’s
up to all of us to become advocates and activists for better legislative
policies regarding EMF-exposing products and infrastructures that
permeate our world.

Now is the time to consider not just the health of yourself and your
family, but the impact that it will have on future generations and to do
everything you can to minimize these threats.

Exposure to EMFs should be treated like exposure to any of the well-
known damaging effects to your health, such as eating nonorganic and
processed food, inactivity, and poor sleeping habits. It is vital to avoid
them whenever possible. I hope this book has provided you with the basic
tools and resources to prevent harm from this growing problem and given
you solid evidence to educate others.

Here are some general strategies to consider to help move us forward.



ADVOCATE FOR THE PRECAUTIONARY PRINCIPLE

The Precautionary Principle calls for wide-ranging policies developed
by governments and other regulatory bodies to use discretion regarding
environmental decisions that have a plausible possibility of leading to
harm of people and/or nature, especially when scientific consensus is
lacking and our understanding is incomplete.

There is more than sufficient peer-reviewed research documenting the
clear biologic damage that results from EMF exposure to implement this
policy, especially in light of progressively increasing exposures like 5G
and satellite internet.

Specifically, the Precautionary Principle counsels that an estimation of
the cost of immediate action needs to be compared to the potential cost of
inaction. If the potential cost of inaction is plausible, significant, and
irreversible, then immediate action should be taken to prevent the
potential effects of inaction. In other words, it’s better to be safe than
sorry.

It was first endorsed as a principle in 1982 when the United Nations
General Assembly adopted the World Charter for Nature. Since then, it has
been baked into the Montreal Protocol, the Rio Declaration, the Kyoto
Protocol, and the Paris Agreement. Leaders at every level need to be
reminded that this is a global guideline that has been widely adopted yet is
being neglected.

DISREGARD CURRENT SAFETY LEVELS

Remember, the current levels of wireless exposure that the FCC has
deemed “safe” are based only on the short-term thermal effects they cause.
Now you know that there are long-term, nonthermal reactions initiated by
exposure to nonionizing radiation, and that you can’t trust the safety
guidelines to truly keep you safe.

There are no two ways about it: It is in our race’s and our Earth’s best
interests to lower the levels of exposure that are currently deemed safe,
and to do it by factors of 100 to 1,000.



PUSH BACK AGAINST THE ADOPTION OF “SMART”
TECHNOLOGIES

Do you truly need these smart televisions, utility meters, plant waterers,
and fitness trackers, simply because they are available? Consumer
electronics companies can’t exist without customers; use your voice and
your dollars to send a message about how much radiation exposure and
data mining you will and won’t accept.

Ask your utility company for an old analog meter—and stay strong
when your efforts are met with resistance. Show up to the parent-teacher
organization at your local school and start to build awareness of the risks
of Wi-Fi on kids.

BRING BACK THE CORDS

Much of our exposure can be reduced by returning to using corded
phones at home, corded headsets instead of Bluetooth, and Ethernet cables
to connect computers, printers, televisions, and other devices to the
Internet.

PUSH YOUR COMMUNITY TO ADOPT A FIBER-OPTIC
ALTERNATIVE TO 5G

There is no disagreement or controversy that we would benefit from
faster Internet connections. The central issue is how these connections are
delivered. We need to push our communities for more wired connections.
Dr. Timothy Schoechle, an expert on communications technology and a
senior research fellow of the National Institute for Science, Law, and
Public Policy, wrote a 156-page report for that institution in 2018, which
states:

Wired infrastructure is inherently more future-proof, more reliable,
more sustainable, more energy efficient, and more essential to many
other services. Wireless networks and services are inherently more
complex, more costly, more unstable, and more constrained.6



GET INVOLVED IN THE FIGHT

As Elizabeth “Libby” Kelley, M.A., a director of the International EMF
Scientist Appeal Campaign to the U.N., has stated:

Solutions must be found that place the highest priority on
protecting people and the planet over the powerful economic forces
driving new technologies without thought for biology. We can have
both innovation and public safety if there is political will.

The way to build political will is to get engaged. Many of the safeguards
will have to come from the government, and for that to happen we need to
have politicians in office who are aware of the risks of wireless technology
and who know they have the support of their constituents to push for
greater regulation of wireless companies.

Probably one of the most important strategies is to get involved in
schools. Remember children are among the groups most susceptible to
EMF exposures. We need to band together and convince schools to convert
their wireless routers to Ethernet wired connections.

Working to create societal change is unglamorous, tedious, sometimes
difficult work. But every time a person speaks out about the risks, it is like
a drip of water that may not seem consequential in the moment but over
time can cut through the stone of our current laws and norms.

It will certainly be a long road. It may at times feel like an unwinnable
fight. But humans have stood up to dark forces in the past and have
prevailed. We can, and will, do it again. This is your chance—our
collective chance—to be on the right side of history. If we don’t start
speaking up and taking different actions, there may not be much more
history left to write.

YOUR CLOSING TO-DO LISTS

I wrote this book to not only inform you why you are being lied to about
EMFs and the very real threat they present to your biology, but also to
inspire you to take action. It is not enough to realize there is danger. You



must take action to protect yourself and those you love from this
pernicious and pervasive exposure.

So let me highlight some of my strongest recommendations for you in
these quick checklists.



Your To-Do List for Reducing Your EMF Exposure

Get a Meter EMFs are an invisible threat. You can’t typically
see, hear, or feel them, yet they are able to cause enormous
damage. A meter will present visible evidence to you and help
you understand the sea of frequencies you are swimming in.
There are a number of very good meters out there that I detail in
the Resources section. I recommend you purchase an RF and a
magnetic meter.

Remove W-Fi from Your Home While turning off your Wi-Fi
at night is a good first step, it is only putting your toe in the
water. It is important to create an EMF sanctuary in your home
where you can recover from the enormous exposures you will
have when out in public, especially with the introduction of 5G.
A Wi-Fi router is like having a cell phone tower in your home,
and it is simply impossible to create an EMF sanctuary with
your Wi-Fi on. This will involve installing Ethernet cables and
getting Ethernet adapters for your computers.

Minimize EMFs in Your Bedroom If you are committed to
being healthy, you know that restorative sleep is an absolute
essential. It is vital for you to remediate your bedroom as
described in Chapter 7, applying the specific strategies discussed
to make your bedroom a sanctuary where you can heal and
repair.

Bring Back the Cords Much of your EMF exposure can be
reduced by returning to using corded phones at home, corded
headsets instead of Bluetooth, and Ethernet cables to connect
computers, printers, televisions, and other devices to the
Internet.

Take Control of Your Cell Phone This is one of the most
important steps you can take. I encourage you to reread the Take
Control of Your Phone section in Chapter 7. Keep your cell



phone in airplane mode whenever possible and while carrying it
on your body. Ideally you will want to conduct as many of your
calls as possible through an Internet connection or traditional
landline, not wirelessly on your cell phone.

Help Your Body Repair the Damage from Exposure to EMFs
Thankfully your body has the capacity to repair this damage.
Remember to take your magnesium. Nearly everyone is deficient
in this important mineral, and one of its functions is to help
block some of the calcium channels that EMFs stimulate.

Keeping your NAD+ levels optimized is key to your DNA
repair, and the older you are the more important this is as NAD+
levels drop very dramatically as you age. I have provided some
background and basic recommendations, but there is an
enormous amount of research going on and it is challenging to
make solid recommendations at this time.

I plan on offering some breakthrough strategies for NAD+
replacement that are relatively inexpensive and effective. It is
best to subscribe to my newsletter at mercola.com so you can be
informed when they are available.

Until then, the best ways to optimize your NAD+ levels and
remediate the physiological damage triggered by EMFs are:

Practice daily time restricted eating where you only eat food in a
6- to 8-hour window or even less.

Engage in some type of daily exercise and seriously consider
blood flow restriction training.

Supplement with molecular hydrogen.

Make sure you are getting about 25 mg of niacin a day and have
regular magnesium supplementation to reach at least your RDA
of 400 mg of elemental magnesium.

http://mercola.com/


DON’T TAKE AS LONG AS I DID TO MAKE CHANGES

Health has been my passion and full-time profession for more than four
decades, and tech is another one of my primary passions. I was an early
and enthusiastic adopter of the Internet. I took my first programming class
in high school. It was 1968 and I learned Fortran and Cobol.

I was online in the 1970s, well before the introduction of the World
Wide Web in the mid-’90s. A few years after the Web was launched and
before there was Google, I started my website, mercola.com, which has
been the most visited natural-health site since 2003.

It was easy for me to be complacent about EMFs when public health
authorities and the media made a strong case that the research proved that
there is minimal to no danger from prudent exposure to EMFs.

Even though I regularly wrote about the seriousness of EMFs in my
daily online newsletter, and have interviewed many experts on the topic on
my website, I believed that EMFs posed little to no threat to me
personally. I believed that living a healthy lifestyle and following a
healthy diet, exercise, and supplement program would be more than
enough to safeguard anyone from EMF-related danger.

Boy, did I have that one confused. After a serious, objective, and
detailed analysis I realized that it is virtually impossible to achieve high
levels of health in the 21st century unless you are addressing your EMF
exposure and giving your body what it needs to remediate the damage this
exposure causes.

Now I rarely use my cell phone unless I am traveling and then mostly
for getting a ride to where I am going. My home has no Wi-Fi as all my
Internet connections are through an Ethernet cable.

I shielded my bedroom from RF with EMF shielding paint and I now
turn off the electricity in the room at night to keep electric fields low. I
have also installed filters for dirty electricity throughout my house and at
the main circuit breakers, and I have installed capacitors in all my solar
panel inverters.

In other words, I now take EMFs seriously. I wrote this book to help you
do the same. Now you have the basic tools and resources to prevent further
harm, as well as solid evidence that you can use to educate others.

http://mercola.com/


As you have learned from reading this book, the research that shows the
impact of EMFs on your biology is being suppressed. It is my sincere wish
that what you have learned has led you to the conclusion that you must
take steps to protect yourself, your family, and the planet from these
harmful frequencies. I hope that your eyes are now open and you are
inspired to take action.



RESOURCES

EMF METERS

The EMF-measuring meters I recommend include:

The Acousticom 2. This RF-only meter is about the size of a deck of
cards and very portable as it easily fits into your pocket. I bring it
with me when I travel. This meter does not give you a digital display
of the actual measurement; it merely blinks LED lights at different
levels. But I have found this more than adequate to guide my RF
debugging strategies.

The Acousticom 2 is easy to use and has great sensitivity. It
measures RF sources between 200 MHz and 8 GHz and emits an
audio sound for each wireless source that gets louder as you get
closer to the signal. This feature makes the Acousticom 2 very
intuitive to understand your RF exposure levels and to locate sources.

The Acousticom 2 displays a graduated progression of lights that
indicate the intensity of the RF level in Volts/meter present for the
peak value, which is the measurement I recommend you focus on (not
the average value).

Cost: Under $200.

Safe and Sound Pro. This RF-only meter is comparable to the
Acousticom 2, although it has a larger frequency range, from 200
MHz to 12 GHz, and somewhat more sensitivity than the Acousticom
2 at measuring Wi-Fi and cordless telephones in the 5.8 GHz range



(Wi-Fi transmits at both 2.4 and 5.8 GHz). The Safe and Sound Pro
can also measure the quick RF micro pulses from smart electric
meters.

The Safe and Sound Pro measures peak RF readings in
microWatts/meter squared (uW/m2) at power densities up to 2
million uW/m2. The speaker emits a sound in the presence of wireless
EMFs, with a volume control and headphone jack.

Cost: Under $400.

Safe and Sound Classic. This RF-only meter is comparable to the
Acousticom 2, although it also has more sensitivity when measuring
5.8 GHz signals. The Classic model has the same RF sensitivity,
range and sound capability as its more expensive cousin, the Safe,
and Sound Pro.

The primary difference is that the Classic has a row of LEDs
without a numeric display to keep the cost down. Use the handy guide
to see how many uW/m2 each LED setting compares to.

Cost: Under $200.

The Cornet ED88T Plus also measures RF, but because it is a
combination EMF meter, it also measures electric fields and
magnetic fields. Please understand that its user manual is particularly
bad, but thankfully there are great YouTube video manuals to show
you how to properly use it.

The single most important feature is its tri-mode functionality.
This means it can measure RFs, electric fields, and magnetic fields. It
offers good RF mode functionality with a slightly broader frequency
range than the Acousticom 2; it measures down to 100 MHz as
opposed to 200 MHz for the Acousticom 2.

One difference between the two meters is that the lowest the
Cornet will measure is .0147 volts/meter or .005 microwatts/meter.
These are very low, safe readings but you will not be able to measure
below them with this meter. The Acousticom 2’s lower limit is .01
volts/meter.



Beware, this meter gives a lot of information. For example, it also
has a frequency display function (100 MHz to 2.7 GHz), meaning it
tells you what the frequency is of the strongest RF source that it is
measuring at a particular location. If you want easy “point and play”
this meter is not for you, but if you’re willing to play around with it,
you won’t be disappointed. Also includes a USB socket for data
logging.

Like the Acousticom 2, the Cornet has an audio function that can
help you not only identify the strength of the RF signal but also tell
you the device that is transmitting that signal.

Use a headset to best hear the sound. (To access an audio clip that
lets you hear the varying sounds that the different microwave sources
generate, visit http://www.slt.co/Education/EMFSounds.aspx.)

Cost: Under $200

The Electrosmog Indicator ESI-24. This meter has a triple-axis
gauss meter, which means it measures in all three planes and the RF
has a sound setting that’s a bit louder and more sensitive than the
Acousticom 2.

The default setting measures Magnetic, Electric, and RF
simultaneously so you can start to understand the difference between
the different frequencies right away. There is a higher sensitivity RF
setting as well.

This meter does not give you a digital display of the actual
measurement. It merely blinks LED lights at different levels, but this
is more than adequate to guide EMF debugging strategies.

Convert the magnetic field reading, given in nanotesla (nT), into
milligauss by dividing the number of nT by 100 (there are 100
nanoteslas in one milligauss). Then compare that reading with
building biology safe levels.

Cost: $300

http://www.slt.co/Education/EMFSounds.aspx


Trifield TF2 Meter. The older Trifield meters were popular because
they did a good job of measuring magnetic fields, but weren’t nearly
as good on the RF and the electric field measurements. All that’s
changed with the new Trifield TF2 meter.

Only use the magnetic field nonweighted setting on this meter.
Ideal numbers for magnetic fields in homes are below 0.5 milligauss
(50 nanotesla) in daytime areas and below 0.3 milligauss (30
nanotesla) in sleeping areas.

Although the new Trifield TF2 has RF measurement capability
comparable with the Cornet and Acousticom2, many EMF
professionals have found the new Trifield 2 to be inferior when RF
and electric fields measure.

This is likely a result of the fact that for electric field setting to be
accurate one needs to use the meter only when the body is grounded.
All the best meters that measure electric fields are grounded
themselves to get a real indication of what the true electric field
reading is.

Pay attention to the peak value in the upper left corner on the TF2
when measuring RF. This number holds the highest RF reading
measured by the meter in the previous three seconds. Hold the bottom
of the meter when measuring RF to avoid covering the RF antenna
inside with your hand.

The Trifield TF2 has similar sensitivity to the Cornet in magnetic
field mode but the TF2 trumps the Cornet because it measures
magnetic fields in 3-axis (you need to rotate the Cornet to get the best
reading).

This means you get the same magnetic field reading at a given
location with the TF2, no matter what orientation you hold it in. With
a single-axis Gauss meter, on the other hand, like the Cornet ED88T,
you have to hold it in all three positions (X, Y, and Z axes) wherever
you are measuring to find the highest value. Otherwise, you may miss
the true magnetic field reading. (Once you get the hang of using a



single-axis Gauss meter, it is just as useful as a three-axis Gauss
meter.)

Cost: Under $200

ENV RD-10. The ENV RD-10 offers tri-mode functionality as it can
measure three distinct types of EMFs—so it’s like having three
meters in one. It offers good sensitivity for the price, and compares
very well with other more expensive meters (Acousticom2, Cornet
ED88TPlus, and Trifield TF2).

The ENV RD-10 offers Windows and Android connectivity for data
logging. That means by connecting to a cell phone (on airplane mode)
or computer you can get actual readings as opposed to relying on
interpreting the LEDs. It has a compact and handy size; it’s so small
you can almost fit it in your wallet. It is much smaller than any
similar meters on the market.

The downside is that the EMF mode selector switch is a bit
awkward to use, particular care is required to get on the magnetic
field setting and not confuse it with the other settings. It does not
have a digital display to give you an actual reading. Also, it is a
single-axis magnetic field meter.

Its size might make you think that it’s not a meter you can take
seriously. But you can use it as a detector, or by using the USB cable
to connect to your cell phone or computer, you can get precise
readings, which effectively makes it into an EMF meter.

Cost: Under $200.

AlphaLabs UHS2 3-Axis Gaussmeter. If you want to measure
magnetic field EMFs with a very accurate, three-axis Gaussmeter,
this is the one to buy. It measures magnetic fields from 13 Hz to
75,000 Hz (75 kHz), which include many dirty electricity frequencies.
(Remember, dirty electricity is defined as the electric and magnetic
field components of any harmonic frequency above 60 Hz, which is
the frequency of AC electricity in North America.)

Cost: Just over $300



Dirty Electricity Meters. There’s a tendency for many to overlook
measuring dirty electricity. One of the reasons might be because you
do need a separate meter to measure this form of EMF. But dirty
electricity shouldn’t be overlooked. It’s certainly not any less harmful
than any of the other types of EMF exposures, and for some, it can be
the principle source of illness.

Fortunately, it’s easy to measure. Dr. Martin Graham and Dave
Stetzer, who did some of the earliest research on dirty electricity,
devised the Stetzerizer® Microsurge Meter, which you just plug into
your wall outlet and it gives you a number in Graham-Stetzer, or GS,
units.

According to the manufacturers, the reading should ideally be
below 50 GS units. If it’s not, you should seek to eliminate devices
that are causing this high reading and/or install filters to reduce your
exposure. Greenwave also makes a popular alternative to the
Stetzerizer meters. Some people prefer the Greenwave to Stetzerizer
and vice versa. This really seems to be a personal thing.

Cost: Stetzer and Greenwave Microsurge Meters each retail for
around $100.

A note about measuring the RF of MMW (millimeter wave) 5G
signals: The band used by true 5G devices, above 20 GHz, will not be
measured with any RF meter on this list. Such meters do not yet exist.
There are spectrum analyzers that can measure above 20 GHz. They are
very expensive and focus on average rather than peak readings, and are not
considered sensitive enough by engineers who know about the health
effects of 5G for our purposes.

Several companies and engineers are hard at work perfecting an
affordable RF detector for frequencies above 20 GHz. I expect that those
meters will be on the market shortly after this book is published in 2020.

Remember that some small cell antennas will have 4G transmitters and
some will have 5G transmitters, so all of the RF meters mentioned on this
list will adequately detect any 4G LTE RF signal from a small cell antenna
with a 4G transmitter if you are unfortunate enough to have one go up in
your neighborhood. New 5G signals from any updated 4G LTE small cell



transmitter below 6 GHz will also be picked up by all RF meters on this
list, as most of these meters go up to 8 GHz and even higher.

Two last tips:

Each EMF meter is different. For instance, most of the meters
mentioned above are single-axis meters, so you would need to orient
them in different directions to get the highest reading—read the
manufacturer’s instructions on how to use them.

Be methodical when using an EMF meter. Have a notepad on hand
where you note your readings in precise locations so you can keep
track of them and refer back to them when you take subsequent
readings later that day and in a few weeks or months.



RF and Magnetic Field Conversion Chart

As you can see from the list of recommended meters in this
section, there are a wide variety of instruments, and each provides
measurements in one specific unit. Use the conversion charts to
convert the measurement used by any meter to the units you are
interested in.

OTHER PRODUCT RECOMMENDATIONS

Dirty electricity filters

Stetzer and Greenwave each make dirty electricity filters. Sometimes
people report feeling unwell after they’ve installed filters. In order to
avoid this possibility for yourself, check your electrical wiring for so-
called wiring errors (as I discussed in Chapter 7) before you install these
filters.

If you have wiring errors, this could cause your filters to create
abnormally high magnetic fields in your house or apartment while they
drop the dirty electricity levels. Fortunately, wiring errors can be repaired.
Then use your filters without worrying about increasing magnetic fields.
(Just don’t put them right next to a bed or chair, as filters have a one- to
two-foot magnetic field of their own.)

These filters do change the quality of your electricity, so after installing
them you should give yourself a couple of weeks to “break them in” before
you come to a conclusion about how effective they are.

Cost: $25-35 each; they are typically less expensive if purchased in
volume.

Whole-house dirty electricity filters



There are also whole-house dirty electricity-reduction technologies. The
one I recommend is the Super Power Perfect Box.

They need to be installed by an electrician at your circuit breaker. You
still may need some of the Stetzer or Greenwave filters, but far fewer than
you would otherwise require.

Cost: $1495, at shieldedhealing.com

Shielded power cables and power strips

You can use shielded power cables to power your electronic devices, and
shielded power strips to plug those devices into the wall.

Cost: From $7-$15 for extension and device cords and $75-$85 for
power strips; all available from Electrahealth.com

Grounded power cords for laptops

To insure that your laptop is grounded, get a grounded power cord that
plugs into a USB port.

Cost: $8.95 at LessEMF.com.

Shielded wiring

Use MµCord™ to re-wire your lamps, particularly in the bedroom. (I
suggest having a licensed electrician do this for you.)

Cost: $1.75 a foot, available from LessEMF.com.

Ethernet grounding adapter kit

In order for your Ethernet cable to be grounded (and thus, not producing
dirty electricity), you’ll need an Ethernet grounding adapter kit.

Cost: $29.97 from Electrahealth.com

Grounded Ethernet-to-USB adapters

If you need an adapter to plug an Ethernet cable into your computer,
that needs to be grounded as well. Thunderbolt-to-Ethernet adapters from

http://shieldedhealing.com/
http://electrahealth.com/
http://lessemf.com/
http://lessemf.com/
http://electrahealth.com/


Apple are grounded. For the newest MacBooks, you’ll need a USB-C-to-
Ethernet adapter that is also grounded (the AmazonBasics USB 3.1 Type-C
to 3 Port USB Hub is one such model).

Cost: About $20

Corded router with no Wi-Fi, or a feature that allows you to turn Wi-
Fi off

The Trendnet 4-Port Broadband Router has no Wi-Fi at all. The Netgear
N750 (Model WND4300), N900 (Model WNDR4500), or AC1200 (Model
R6230) are routers with switchable Wi-Fi.

Corded modem

The Arris Surfboard is a cable company-approved modem that you can
use with a wired router, or a router where you can switch the Wi-Fi off.

Cost: Ranges from $49.99 to $159.99, depending on model

RF-shielding wire mesh box (for covering a router)

Signal Tamer and the Wave Cage, both available from LessEMF; and
Router Guard, available from Smart Meter Guard.

Cost: $34.95 (for Signal Tamer), $12.95 - $24.95 (for Wave Cage),
$62.95 or $82.50, depending on size (for Router Guard)

Flicker-free monitors

Flicker-free monitors from Asus have Eye Care Technology.
Cost: About $125, depending on size and retailer

Smart electric, gas, and water meter covers

Wire mesh covers intended to shield the RFs emitted by smart utility
meters can be found at smartmetercovers.com and smartmeterguard.com.
Smartmeterguard.com also sells RF-shielding cloth covers for smart gas
and water meters.

http://smartmetercovers.com/
http://smartmeterguard.com/
http://smartmeterguard.com/


Cost: $59.95 to $159.95, depending on size needed

Manual plug-in switches

You can also use manual plug-in switches, called a cube tap with switch,
available from online retailers or a local hardware store.

Cost: $5–$10

EMF protective clothing

My favorite source for clothing that protects your body from EMFs—
everything from hats to T-shirts to gloves to full-on burquas—is LessEMF.
com.

Cost: Varies depending on item

Shielding paint

The best shielding paint I have found to date is YShield, which can be
purchased at LessEMF.com.

Cost: $29.95 for a four-ounce can

Dirty electricity filters for solar panel inverters

Among the photovoltaic inverters that are on the market for solar panel
systems, SMA Sunny Boy is designed to keep dirty electricity to a
minimum. But even these filters will create dirty electricity.

The capacitor/filter can be purchased from Sager Electronics. The part
number for a 5KW inverter (the most common size) is 50FC10.
Unfortunately, this is a business to business to company and very
consumer unfriendly.

It is a painful process to work with Sager and get the filters so you can
have an electrician install them in your inverter(s), but it is the only option
I know of. If your inverters are different than 5KW, you will need to talk
to their technical staff and give them the part number for the 5KW part
and they can recommend the part number you need.

Cost: Less than $150 for Sager capacitor/filter

http://lessemf.com/
http://lessemf.com/


Baby monitors

Instead of a typical wireless video baby monitor, use a camera and
microphone that can be hardwired, such as the D-Link HD Wi-Fi Camera
with Remote Viewing, available from online retailers. The Wi-Fi on that
camera shuts off when you plug in an Ethernet cable. Verify that with your
RF meter.

If you are searching for a new wireless baby monitor with low RF
levels, seek out the SmartNOVA Baby Monitor, which emits 97 percent
less radiation than standard baby monitors (a newly designed model is
under development).

Several other low-RF options are listed on The Gentle Nursery website,
at https://www.gentlenursery.com/natural-babyregistry-guide/low-emissio
n-baby-monitors/. In Europe, the NukBabyphone is a good option.

Radiant heating floor units

Manufacturers of safer heaters include Schluter Ditra-Heat E-HK,
Warmzone ComfortTile, and ThermoTile by Thermosoft. These products
have very low magnetic and electric fields because of how they are
designed.

Dimmer switches

Lutron and other high-end manufacturers make cleaner dimmer
switches than other manufacturers, and central lighting control systems by
Lutron, Crestron, and Control4 tend to have clean, expensive dimming
modules.

This is done to keep electronic noise out of home theater speaker
systems, but they also help keep dirty electricity off electric circuits and
plastic AC power cords that you leave plugged in around the house.

Infrared saunas

The lowest and best saunas are near infrared and the best of these are
from SaunaSpace (saunaspace.com), which makes a completely EMF-free

https://www.gentlenursery.com/natural-babyregistry-guide/low-emission-baby-monitors/
http://saunaspace.com/


sauna that is grounded and shielded and uses special full spectrum near
infrared bulbs.

EDUCATIONAL RESOURCES

For pregnant women or women who plan to become pregnant

Visit the website babysafeproject.org for specific guidelines on
protecting your baby from EMFs.

5g support groups

Ban All 5G Technology: https://petitions.moveon.org/sign/ban-all-5g-
technology

International Appeal to Stop 5G on Earth and in Space: https://www.5
gspaceappeal.org/

Stop Hazardous 5G Small Cell Units from Being Installed: http://stop
5g.whynotnews.eu/?page_id=580

Take Action by Writing, Emailing, or Calling: http://www.parentsfors
afetechnology.org/stop-5g-spectrum-frontiers.html

How to File an ADA Accommodations Request for Electrosensitivity
to Avoid Small Cells and Wi-Fi:

http://www.electrosmogprevention.org/ada-accommodations-for
-rf-exposures/ada-for-es-to-avoid-small-cells-and-wifi/

http://keepyourpower.org/

https://www.5gcrisis.com/ (To find a 5G group near you)

Urging City Council to Halt 5G in Charlotte: https://www.change.org/
p/charlotte-area-residents-urging-city-council-to-halt-5g-in-charlotte

Ireland:

http://babysafeproject.org/
https://petitions.moveon.org/sign/ban-all-5g-technology
https://www.5gspaceappeal.org/
http://stop5g.whynotnews.eu/?page_id=580
http://www.parentsforsafetechnology.org/stop-5g-spectrum-frontiers.html
http://www.electrosmogprevention.org/ada-accommodations-for-rf-exposures/ada-for-es-to-avoid-small-cells-and-wifi/
http://keepyourpower.org/
https://www.5gcrisis.com/
https://www.change.org/p/charlotte-area-residents-urging-city-council-to-halt-5g-in-charlotte


Galway Public Awareness Meeting on Wireless Technologies
and 5G: https://www.facebook.com/events/2190209274396632/

Dublin Meeting to Stop 5G: https://www.facebook.com/events/6
73336026446726/

England:

5G Awareness Topsham Event: https://www.facebook.com/event
s/444897969609210/

Stop 5G!: https://www.facebook.com/events/601831420318009/

5G World 2019 Protest: https://www.facebook.com/events/34177
1203144683/

Stop 5G Demonstration: https://docs.google.com/document/d/1w
LFv3wlWDtc9kW81dOAa7j9ejqCQVfO0H2xtXv5zNvA/edit?fb
clid=IwAR28cEvFLeJngAcdyqmJCbkt2gdUAJgh2YYeagjBBW
Hc1K5TPJ5UtuBHjcA

Stop the Trial of 5G on the Isles of Scilly and Cornwall: https://y
ou.38degrees.org.uk/petitions/stop-the-trial-of-5g-on-the-isles-o
f-scilly-and-cornwall

Australia:

5G Rollout in Australia: https://www.communityrun.org/petition
s/5g-roll-out-in-australia

5G Tower Locations around Australia:

https://tottnews.com/2019/05/16/5g-tower-locations-australia/?f
bclid=IwAR2G3fiL1oVthsltKMVcc1vM8kGU7e_rLpJu4TxM5y
XV6xjByUmhmmOata8

No 5G in the Blue Mountains:

https://www.no5gbluemountains.org/what-youcan-do.html

New Zealand

https://www.facebook.com/events/2190209274396632/
https://www.facebook.com/events/673336026446726/
https://www.facebook.com/events/444897969609210/
https://www.facebook.com/events/601831420318009/
https://www.facebook.com/events/341771203144683/
https://docs.google.com/document/d/1wLFv3wlWDtc9kW81dOAa7j9ejqCQVfO0H2xtXv5zNvA/edit?fbclid=IwAR28cEvFLeJngAcdyqmJCbkt2gdUAJgh2YYeagjBBWHc1K5TPJ5UtuBHjcA
https://you.38degrees.org.uk/petitions/stop-the-trial-of-5g-on-the-isles-of-scilly-and-cornwall
https://www.communityrun.org/petitions/5g-roll-out-in-australia
https://tottnews.com/2019/05/16/5g-tower-locations-australia/?fbclid=IwAR2G3fiL1oVthsltKMVcc1vM8kGU7e_rLpJu4TxM5yXV6xjByUmhmmOata8
https://www.no5gbluemountains.org/what-youcan-do.html


Petition of Terri Takau: Stop 5G: https://www.parliament.nz/en/p
b/petitions/document/PET_87686/petition-of-terri-takau-stop-5g

MAGNETIC FIELD CONVERSION CHART

https://www.parliament.nz/en/pb/petitions/document/PET_87686/petition-of-terri-takau-stop-5g


Radio Frequency ‘RF’ Power Density to Volts Per Meter
Unit Conversion Chart



Formulas: V/m = √(W/m2 × 377) Volts per meter = the square root of the product of Watts
per square meter times 337 

Note: V/m and mV/m are rounded



APPENDIX A

Damaging Effects of Excessive Peroxynitrite

Damages DNA, and when PARP repairs the damage it reduces
cellular NAD+ stores. Once the level of cellular damage inflicted by
peroxynitrite supersedes any possibility of repair, the cell eventually
dies via one of the two main pathways of cell demise, necrosis or
apoptosis.1

Depletes antioxidant reserves, especially glutathione.2

Creates a self-reinforcing vicious cycle of chronic inflammation.3

Triggers lipid peroxidation in membranes, liposomes, and
lipoproteins by abstracting a hydrogen atom from polyunsaturated
fatty acids, generating lipid radicals that propagate free radical
reactions, thereby degrading membrane lipids and increasing risk of
cardiovascular diseases.4

Represents the major species responsible for DNA mutations linking
NO overproduction with cancer.5

Exacerbates oxidative damage to mitochondrial proteins.6

Alters protein structure and function.7

Inhibits most components of the mitochondrial electron transport
chain, thus decreasing ATP.8



Inhibits superoxide dismutase, thereby preventing the breakdown of
locally produced superoxide, which further fuels the formation of
peroxynitrite.9

Initiates peroxidation of myelin lipids leading to demyelination and
plays a critical role in inflammatory diseases of the nervous
system.10

Causes endothelial dysfunction by inactivating prostacyclin synthase
(PGI2 synthase) and limiting endothelial NO production by
inactivating eNOS through oxidation of its zinc thiolate center.11

Causes tyrosine nitration in proteins, which is consistently observed
in cardiovascular diseases and neurodegeneration.12

PARP-dependent reduction of cellular NAD may also suppress NO
formation by depleting endothelial stores of NADPH, an essential
cofactor of NOS.13

As one ages, it activates NFκB, a redox-sensitive transcription factor
involved in the induction of the transcription of a large range of genes
implicated in inflammation, including cytokines (e.g., TNF-α, IL-6,
and IL-1β).14

Oxidizes and depletes tetrahydrobiopterin (BH4), which is known to
produce a partial uncoupling of the NO synthases (eNOS, nNOS and
iNOS). When these NOSs are uncoupled, they produce superoxide in
place of NO.15

Causes cardiolipin, the inner membrane of the mitochondrion,
peroxidation, which leads to lowered activity of some of the enzymes
in the electron transport chain and impaired ATP synthesis.16

Inactivates Mn-SOD and makes mitochondria more vulnerable in
neurodegeneration.17
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